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ABSTRACT
An introduction is provided for the modern and fossil vascular plant flora of the contiguous
protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge,
and the Tinajas Altas Region in southwestern Arizona—the heart of the Sonoran Desert. These three
entities encompass 514,242 hectares (1,270,700 acres), approximately 5141 km2 (1985 mi2).
Elevation and ecological diversity generally decreases from east (Organ Pipe) to west (Tinajas Altas)
while aridity increases from east to west, both correlating with decreasing botanical diversity. The
lower elevation portions area are within the Lower Colorado Valley subdivision of the Sonoran
Desert—the most arid portion of this desert; the higher elevation portions are within the Arizona
Upland subdivision of the Sonoran Desert, and the highest elevations of the Ajo Mountains in Organ
Pipe have a unique dwarf woodland above the actual desert.
The modern flora includes 737 taxa (species, subspecies, varieties, and hybrids) in 423 genera
and 93 families. Non-native species make up 10.9% (80 species) of the total flora, although only
6.9% (51 species) are established as reproducing populations. Twenty-six of all the non-natives are
grasses. Seven non-natives have become invasive species that pose serious threats to the native
ecosystems: red brome (Bromus rubens), buffelgrass (Cenchrus ciliaris), fountain grass (C. setaceus),
Arabian and Mediterranean grasses (Schismus arabicus, S. barbatus), Sahara mustard (Brassica
tournefortii), and tamarisk (Tamarix chinensis).

Felger, Rutman, Malusa, and Van Devender: Flora of southwestern Arizona

2

The fossil record includes more than 201 species of vascular plant species recovered from
packrat (Neotoma spp.) middens spanning more than 43,000 years. The fossils include at least 171
species still present in the flora area, or 26% of the modern native flora of 656 taxa, as well as at least
30 species that are no longer present, or l4.6% of the native flora.
We anticipate multiple forthcoming articles in this journal for a comprehensive temporal flora
of the three contiguous protected borderland areas in southwestern Arizona. These floristic
treatments will include current taxonomy, original identification keys, brief descriptions, common
names when available in English, Spanish, and the local O’odham language, local and global
distributions, specimen citations for the modern flora as well as the fossils, and pertinent observations
including natural history and literature. These contributions will also be posted open access on the
website of the University of Arizona Herbarium (ARIZ).
KEY WORDS: Sonoran Desert, vascular plant flora, Arizona, Organ Pipe Cactus National
Monument, Cabeza Prieta National Wildlife Refuge, Tinajas Altas, deep history, non-native species,
invasive species

Fly, drive, or walk across this desert and the one plant you see most is creosotebush (Larrea
divaricata). This hardy shrub is one of the key elements of the Sonoran Desert as well as most of the
deserts of North and South America. Look again and you see veins of denser green along dry
watercourses anastomosing down the bajadas and valley plains and collecting larger and greener at
the draining bottomlands. Most of this green is made up of double ribbons of galleries of small trees
formed by the legume trinity of mesquites, palo verdes, and desert ironwood (Prosopis, Parkinsonia,
and Olneya). Many of the shrubs and other perennials likewise concentrate in the added soil moisture
of the watercourses in the familiar xeroriparian (literally “dry-wet”) pattern. Once in a while you
might see a flash flood. This is the heart of the Sonoran Desert, where desert mountains emerge like
islands from the desert flats.
Creosotebush (Larrea) and bursage (Ambrosia dumosa and/or A. deltoidea) are among the
most conspicuous perennials across most of the valley plains and expansive bajadas. Two words–
mixed desertscrub—belie a potpourri of the hundreds of species on complex upland habitats. Climb
the highest mountains, the Ajos, and you are in strange sparse woodland with sky island populations
of oak, juniper, and rosewood (Quercus, Juniperus, and Vauquelinia) and many others. A thin cover
of plants adapted to shifting sands speckles the dunes of the Pinta Sands. A special vegetation and
flora is seen on the several large and even small playas following the rare times of sufficient rains.
The few oases and other wetlands and big canyons have their own highly diverse floras. Most
significantly the environment remains largely in a surprisingly intact, natural state, although the
threats are major and escalate like anywhere else. Generally hidden from view are the influences of
changing climates and influences of thousands of years of people living on and traveling through this
land.
The flora area is the heart of the largest zone of contiguous protected desert in the Americas,
7,515,221 acres (3,041,410 ha) at the heart of the Sonoran Desert, which we refer to as the six “Dry
Borders” regions (Figure 1; Felger & Broyles 1997, 2007). Spanning 210 miles (338 km) from San
Felipe, Baja California, to just southwest of Phoenix, Arizona, these six Dry Borders regions are: 1)
Organ Pipe Cactus National Monument, 2) Cabeza Prieta National Wildlife Refuge, and 3) Sonoran
Desert National Monument in Arizona; 4) Reserva de la Biosfera El Pinacate y Gran Desierto de Altar
in Sonora and 5) Reserva de la Biosfera Alto Golfo de California y Delta del Río Colorado in Sonora
and Baja California; and the 6) Barry M. Goldwater Range. The Goldwater Range in Arizona is not a
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protected area per se but generally is managed as one by the U.S Air Force and U.S. Marine Corps
and includes the Tinajas Altas Region.
The Dry Borders bio-network supports a flora of at least 870 vascular plant taxa (species,
subspecies, varieties, and hybrids) in 454 genera and 106 families (these numbers are revised from
Felger et al. 1997, 2007b, & 2012a). This flora includes more than one-third of the total flora of the
entire Sonoran Desert, a region covering about 100,000 mi² (310,000 km2) in five states in Mexico
and the United States (e.g., Brown 1982; Felger et al. 2001; Molina & Van Devender 2009; Shreve &
Wiggins 1964). Detailed coverage of the Dry Borders region, including biological, ecological,
cultural, and geographic information including an extensive regional gazetteer can be found in
Broyles et al. (1997, 2012), Felger (2007), and Felger and Broyles (1997, 2007).

Figure 1. The Dry Borders regions, including the study area of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas region. Map drafted by H. Jeff Boyd.
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THE FLORA AREA
The flora area consists of three contiguous but separately administrated United States federal
borderlands in southwestern Arizona: Organ Pipe Cactus National Monument (Organ Pipe), Cabeza
Prieta National Wildlife Refuge (Cabeza Prieta), and the Tinajas Altas Region (Tinajas Altas) (Figures
1 and 2). The flora area covers 1,270,700 acres (514,242 ha) or 1985 mi2 (5141 km2) and most of it is
designated wilderness. Topography and habitats are highly varied. The area is Basin and Range with
northwest-southeast trending granitic ranges and many younger mountains of volcanic origin.
Sedimentary rocks are conspicuously absent. Key references for the geology and hydrology include
Bryan (1925), Kresan (1997, 2007), Shafiqullah et al. (1980), Skinner et al. (2010), and H.L.
Simmons (1966). The cultural history of the region is discussed in Ahlstrom (2001), Altschul and
Rankin (2008), Broyles et al. (2007a, 2012), W. Hartmann (1989), Hartmann and Thurtle (2001), and
Lumholtz (1912).
Elevation and ecological diversity generally decreases from east (Organ Pipe) to west
(Tinajas Altas), while aridity increases from east to west, all correlating with decreasing botanical
diversity (Table 1). Elevation ranges from 680 ft (207 m) on the San Cristobal Wash in Cabeza Prieta
to 4808 ft (1465 m) at the summit of the Ajo Mountains. The lower elevation portions are within
Shreve’s (1951) Lower Colorado Valley subdivision of the Sonoran Desert—the most arid portion of
this desert, embracing much of the western margin of the Organ Pipe, most of Cabeza Prieta, and all
of Tinajas Altas. The higher elevation portions are within Shreve’s Arizona Upland subdivision of the
Sonoran Desert, and include most of Organ Pipe and portions of the eastern margin of Cabeza Prieta.
The highest elevations of the Ajo Mountains in Organ Pipe have a unique dwarf woodland above the
actual desert.
As might be expected in an arid region, the number of species comprising the flora area is
relatively small in relation to area size and ecological complexity (see Felger 2000; McLaughlin &
Bowers 1999). Although there has been extensive documentation of the flora, diligent botanists
should be able to discover some additional species. Key references for the regional vegetation and
flora include Benson and Darrow (1945, 1981), Bowers (1980), Brown (1982), Felger (2000), Felger
et al. (2001, 2007b, 2012a, & 2012b), Kearney and Peebles (1960), Malusa (2003), Shreve (1951),
Turner et al. (1995), Wiggins (1964), the Vascular Plants of Arizona Editorial Committee (1992
onward), and specimen documentations in SEINet (Southwest Environmental Information Network
2012).

Table 1. The modern flora and areas for Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region. Numbers of total taxa includes species, subspecies, and varieties
and the four hybrids (two Cylindropuntia, an Ambrosia, and an Encelia). Total non-natives includes established
as well as ones not established in the flora area. Established non-native taxa are those having reproducing
populations.

All areas
Total taxa
737
Families
93
Genera
426
All non-natives
80
Established non-natives 51
Area (acres)
1,270,699
(hectares)
514,234

Organ Pipe
659
92
441
75
46
330,689
133,825

Cabeza Prieta
425
62
269
36
33
860,010
348,046

Tinajas Altas
225
47
166
12
12
80,000
32,375
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Although the flora area covers a substantial portion of the Sonoran Desert, endemism as a
proportion of the total flora is not especially high (see Felger 2000). Examples of species endemic or
essentially endemic to the flora area and adjacent areas such as northwestern Sonora include:
Croton wigginsii, dune croton
Dimorphocarpa pinnatifida, dune spectacle-pod
Euphorbia platysperma, dune spurge
Perityle ajoensis, Ajo rock-daisy
Stephanomeria schottii, Schott’s wire-lettuce
Plants rare in the USA or Arizona, or ones reported as taxa of conservation concern include all of
the above as well as:
Astragalus insularis var. harwoodii, sand locoweed
Atamisquea emarginata, palo hediondo
Berberis harrisoniana, Kofa Mountain barberry
Cryptantha ganderi, dune cryptantha
Drymaria viscosa, sticky drymary
Echinomastus erectocentrus var. acunensis, acuña cactus
Eryngium nasturtiifolium, hierba del sapo
Helianthus niveus subsp. tephrodes, dune sunflower
Hermannia pauciflora, dwarf burstwort
Jatropha cinerea, ashy limberbush
Juncus cooperi, Cooper’s rush
Lophocereus schottii, senita
Matelea cordifolia, heart-leaf milkweed vine
Mirabilis tenuiloba, long-lobed four o’clock
Peniocereus striatus, dahlia-root cereus
Perityle ajoensis, Ajo rock daisy
Sibara angelorum, a winged rock-cress
Solanum hindsianum, Hind’s nightshade
Vauquelinia californica subsp. sonorensis, Sonoran rosewood
None of the above endemics, or locally rare plants (e.g., ones with highly restricted
distributions in Arizona or USA), or even ones listed as plants of conservation concern are in reality
globally endangered. The status of each of these plants will be discussed in the individual treatments
in forthcoming species accounts.
Some plants, native and non-native, are apparently extirpated, or locally extinct, from the
flora area, although common elsewhere (* denotes a plant not native to the flora area).
Atriplex lentiformis, quail bush
Eleocharis coloradoensis, dwarf spikerush
Juncus bufonius, toad rush
Matelea cordifolia, heart-leaf milkweed vine
Myosurus minimus, dwarf mouse-tail
*Nasturtium officinale, watercress
*Poa annua, winter grass
The five largest plant families in terms of number of species are the composites (Asteraceae),
grasses (Poaceae), legumes (Fabaceae), cacti (Cactaceae), and euphorbs (Euphorbiaceae). The largest
genera are listed below with the number of species and infraspecific taxa (in parenthesis).
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Euphorbia, 18
Cylindropuntia, 9 (5)
Cryptantha sensu lato, 8
Eriogonum, 8
Phacelia, 8
Lycium, 7
Muhlenbergia, 7
Boerhavia, 6 (2)
Ambrosia, 6

6

Atriplex, 6
Bouteloua, 6
Mentzelia, 6
Amaranthus, 5
Aristida, 5 (2)
Asclepias, 5
Ditaxis, 5
Astragalus, 4 (2)

Non-native species make up 10.9% (80 species) of the total modern flora of the three areas,
although only 6.9% (51 species) are full established as reproducing populations (Table 1). Twenty-six
of all non-natives are grasses. Many of the non-natives are more or less restricted to disturbed
habitats. The 29 non-native species that do not have reproducing populations in the flora area include
“strays” such as shepherd’s purse (Capsella bursa-pastoris), safflower (Carthamus tinctorius),
sunflower (Helianthus annuus), and wheat (Triticum aestivum), as well ones persisting from
cultivation, such as the figs (Ficus carica) and pomegranates (Punica granatum) at Quitobaquito
(e.g., Felger et al. 1992), and tree tamarisk (Tamarix aphylla). Some non-native plants are no longer
known from the flora area, e.g., watercress (Nasturtium officinale) and winter grass (Poa annua).
Purple prickly-pear (Opuntia santa-rita) at Quitobaquito and velvet ash (Fraxinus velutina) and
elderberry (Sambucus coerulea) in the Ajo Mountains, possibly planted in historic times, are also no
longer present.
Agricultural, urbanized, and other disturbed habitats including the roadside along Mexico
Highway 2 in adjacent Sonora are major sources of non-natives spreading into the flora area. Roads
such Arizona Highway 85, which bisects Organ Pipe, and borderland roads made by the U.S. Border
Patrol serve as major invasion corridors for non-native plants. Seven non-natives of Old World origin
have become invasive species that pose serious threats to the native ecosystems, e.g., red brome
(Bromus rubens), buffelgrass (Cenchrus ciliaris), fountain grass (C. setaceum), Arabian and
Mediterranean grasses (Schismus arabicus and S. barbatus), Sahara mustard (Brassica tournefortii),
and tamarisk (Tamarix chinensis). Others of concern include Lehmann’s lovegrass (Eragrostis
lehmanniana), wild barley (Hordeum murinum), and slender-leaf iceplant (Mesembryanthemum
nodiflorum).
Wildlife overview in the flora area is provided in Broyles et al. (2012), Griffin (2007), Henry
(2007), and Rosen (2007) among others. Fish, reptiles, birds, and mammals listed as endangered or
ones of conservation concern include the Sonoyta (Quitobaquito) pupfish (Cyprinodon eremus),
Sonoran mud turtle (Kinosternon sonoriense longifemerale), cactus ferruginous pygmy-owl
(Glaucidium brasilianum cactorum), lesser long-nosed bat (Leptonycteris curasoae yerbabuenae),
and especially the Sonoran pronghorn (Antilocapra americana sonoriensis).
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Figure 2. Study area in southwest Arizona, showing the boundaries of Organ Pipe Cactus National
Monument (OP), Cabeza Prieta National Wildlife Refuge (CP), and the Tinajas Altas region (TA).

DEEP HISTORY
Deserts are notoriously poor places for preservation of fossils. In wetter climes plant
materials and dead animals fall into water, are quickly buried, and minerals may replace their organic
fabric. Yet the flora area, in the core of the Sonoran Desert, has one of the richest fossil records for
Ice Age plants in the world. The humble packrat (Neotoma spp.) has collected and curated hundreds
of species in the southwestern United States for more than 43,000 years—the limit of radiocarbon
dating. This summary of the deep history of the flora area is largely excerpted from Tom Van
Devender’s (2007) essay in the Dry Borders volume and the Flora of Tinajas Altas (Felger et al.
2012b).
Packrats (also called wood rats) are medium-sized rodents that carry plant and animal
materials and other objects back to their houses or dens. In dry rock shelters some of this material on
ledges or in crevices away from the main den deposit may become cemented with their urine into
hard, dark organic middens (Betancourt et al. 1990). These deposits reflect gradual accumulation of
plant material collected within only about 30 m of the rock shelters and are excellent for
reconstructing past vegetation and climate.
The ability to identify the midden fossils to species allows the individual physiological
tolerances and responses to seasonal rainfall and temperatures to be used in interpreting Ice Age
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climates. Shreve (1915) discussed the role of climate in controlling the elevational distributions of
plants on mountains, where cold and competition often set the upper limits and heat and drought the
lower limits. In the bi-seasonal rainfall regime of the Sonoran Desert region, completely different
sets of annuals (ephemerals) respond to winter-spring and summer monsoonal rainfall. Their
presence and abundance in midden assemblages are excellent indicators of the seasonal distribution of
rainfall in the past.
The Ice Ages are synonymous with the Pleistocene epoch, which ended about 11,600 ybp
(years before “present,” or radiocarbon years before 1950), and was followed by the contemporary
epoch known as the Holocene. The last glacial episode during the Pleistocene in North America is
the Wisconsin, during which glaciers reached their maximum extent around 21,000 ybp, and began a
10,000-year retreat to end the Pleistocene and begin the Holocene.
Within the study area, packrat middens older than 9000 ybp consistently contain remains of
plants now found at higher elevations in woodland or chaparral or at higher latitudes in the present
Mojave Desert. The annual plants identified in these late Wisconsin and early Holocene assemblages
are almost entirely species that grow in response to winter-spring, or cool season rains. Most of the
modern Sonoran Desert dominants and many of the summer ephemerals are closely tied to summer
rainfall, and they did not appear in the assemblages until the middle or late Holocene—the last 6,000
years. These changes in plant distributions indicated that winter rainfall from Pacific fronts was
much greater than today, and summer monsoonal rainfall from the warm tropical oceans was greatly
reduced (Van Devender 1990; Van Devender et al. 1994). However, some C4 grasses (including
Bothriochloa barbinodis, Bouteloua barbata, and B. curtipendula) and summer annuals appear
several thousand years earlier in the midden record, and although they may have been responding to
spring or fall precipitation and not summer monsoons, some argue that summer precipitation may
have developed as early as 13,858 ybp (Holmgren et al. 2011).
The Ice Age climates of the flora area allowed associations of plants and animals not seen
today. In the Tinajas Altas Mountains, for example, remains of holly-leaf bursage (Ambrosia
ilicifolia), a regional desert endemic, were found in late Wisconsin and early Holocene assemblages
together with single-leaf pinyon (Pinus edulis var. fallax), California juniper (Juniperus californica),
and skunk bush (Rhus aromatica), all typical of relatively cooler, moister climes. Assuming
conservative eco-physiology among species since the Pleistocene (a hypothesis for which there is
ample support, e.g., Martinez-Meyer & Peterson 2006), the only way to get a holly-leaf bursage in the
company of a pinyon pine is in a climate that no longer exists, one in which the winters are warmer
yet the summers are cooler. Under this scenario, the bursage wouldn’t freeze and the pinyon wouldn’t
roast.
Warmer winters during the Ice Age seem improbable, but Bryson and Wendland (1967) were
among the first to recognize that stupendous glaciers at high latitudes could actually block the Arctic
air masses from moving south, in much the same way the Colorado Plateau and Rockies block the
‘blue northers’ cold fronts that import the coldest temperatures to the Chihuahuan Desert and the
Mexican Plateau in the mid-continent. The adiabatic warming of downslope winds would further
moderate winter lows.
Relatively modern communities were developed for about only 5–10% of the 2.4 million
years of the Pleistocene (Porter 1989; Winograd et al. 1997), during the interglacial episodes. Thus
the modern interglacial climate and ecological setting found in the flora area/Dry Borders region
today is unusual. Woodland/chaparral communities with single-leaf pinyon, juniper, and Joshua tree
(Yucca brevifolia) in desert lowlands and unusual biotic mixtures were the norm for about 90% of the
Pleistocene.
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According to the midden fossil record, numerous plant species made many and varied
changes in their geographic ranges, yet most are morphologically indistinguishable from their modern
descendants. Long-lived trees and succulents including pinyon, junipers, oak (Quercus turbinella),
Joshua tree, and others spread into desert lowlands while plants of summer-rainfall affinity such as
saguaro (Carnegiea gigantea) and foothill palo verde (Parkinsonia microphylla) were restricted to
small refugia, perhaps in central Sonora.
In the 1960–70s students of Paul S. Martin used macrofossils in packrat middens to
reconstruct late Pleistocene glacial and interglacial vegetation and climates in all four major deserts of
North America. Hundreds of well-preserved fossils identified to extant species demonstrated that
there was virtually no extinction or speciation in plants, invertebrates, and small vertebrates at the
Wisconsin–Holocene glacial/interglacial climatic change. Instead, geographic ranges fluctuated on
time scales ranging from decades to millennia, strongly suggesting that geographic ranges should not
be used as taxonomic characters. Midden assemblages definitively demonstrated that plant
communities are strongly individualistic with each species responding independently to climate
changes. In the late Wisconsin glacial, anomalous associations of species not found today were
typical in Ice Age equable climates with milder winters, much cooler summers, and a shift to winter
rainfall dominance (Betancourt et al. 1990).
Arizona Upland in Deep History
The Ice Age vegetation in the elevations that today support the Arizona Upland subdivision of
the Sonoran Desert, including the eastern part of the flora area, was a pinyon-juniper-oak woodland.
In the 1970s Hal Coss, a naturalist at Organ Pipe Cactus National Monument, discovered a pinyonjuniper midden in a cave at 975 m on the south side of Montezuma’s Head, a prominent peak in the
Ajo Mountains. He led Paul S. Martin, Jim Mead, Art Phillips, and Tom Van Devender to the remote
roadless site. Four separate samples were dated from 13,500–21,840 ybp (Van Devender 1990). The
midden assemblages recorded remarkable mesic woodland vegetation with single-leaf pinyon, Rocky
Mountain and Utah junipers (J. scopulorum and J. osteosperma), scrub oak (Quercus turbinella),
Joshua tree, big sagebrush (Artemisia tridentata complex), shadscale (Atriplex confertifolia), and
snowberry (Symphoricarpos sp.). The nearest populations of Rocky Mountain juniper today are
about 270 km to the northeast. The big sagebrushes are dominants in Great Basin desertscrub
communities 390–440 km to the north-northeast. The nearest Joshua trees, the arborescent yucca that
characterizes large areas of the modern Mojave Desert, are near Aguila, Arizona, 225 km to the northnorthwest. Organ pipe cactus (Stenocereus thurberi) and other Arizona Upland dominants visible
from the cave were not in the samples. Additional Wisconsin-aged midden samples from 915 m in
Alamo Canyon in the Ajo Mountains were dated at 14,500 and 32,000 ybp and contained similar
woodland assemblages.
Ice Age woodlands were in the Ajo Mountains for at least 18,500 years of the Wisconsin
glacial until, about 11,000 years ago, when the single-leaf pinyon, Rocky Mountain juniper, and big
sagebrush disappeared. The modern vegetation of the Ajos, crowned with relictual woodland plants
and a broad skirt of Arizona Upland desertscrub, formed perhaps 8000 years ago.
Lower Colorado River Valley in Deep History
At the western extent of the study area, in the Tinajas Altas Mountains, a series of 21 middens
from 330–580 m records changes in the vegetation from more than 43,200–1230 ybp. In the middle
and late Wisconsin, woodlands of California juniper, single-leaf pinyon, Mojave sage (Salvia
mohavensis), and desert tree-beargrass (Nolina bigelovii) were present. This vegetation is very
similar to modern areas in the Joshua Tree National Monument in California (Van Devender 1987,
1990).
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Today, the Lower Colorado River Valley subdivision of the Sonoran Desert is mostly
creosotebush (Larrea) desertscrub in the valleys, while the mountains and bajadas hold brittlebush
(Encelia farinosa), white bursage (Ambrosia dumosa), creosotebush, and the conspicuous foothill
palo verde and/or elephant tree (Bursera microphylla). Creosotebush desertscrub began to form by
8900 ybp, and between 4010 and 1230 ybp relatively modern desertscrub communities formed with
the arrival of foothill palo verde.
A sample from 330 m elevation on the west side of the Tinajas Altas Mountains and nine
samples at 240–245 m in the nearby Butler Mountains provide additional insight into the Ice Age
vegetation of the lower elevations in the modern Sonoran Desert (Van Devender 1990). The midden
from the Tinajas Altas Mountains reveals a late Wisconsin xeric woodland with California juniper,
Mojave sage, creosotebush, brittlebush, and holly-leaf and white bursages (Ambrosia ilicifolia and A.
dumosa). The Butler Mountains, a simple slender ridge of granite rising above the Yuma Dunes at the
westernmost fringe of the study area, held a similar Wisconsin flora, except without juniper.
The modern tetraploid race of creosotebush was identified in a Tinajas Altas midden
dominated by California juniper and Joshua tree, radiocarbon dated at 18,700 ybp (Hunter et al. 2001;
Van Devender 1990). This midden record near the height of the Wisconsin glacial maximum suggests
that relatively modern creosotebush–white bursage desertscrub could have been present in the Lower
Colorado River Valley for most of the 1.8 million years of the Pleistocene—after the immigration of
creosotebush from South America into North America. Considering that the Ice Age vegetation in all
the higher-elevation areas in the Sonoran Desert supported Ice Age woodlands, desertscrub in the
Lower Colorado River Valley may have been more stable with a minimum of fluctuations. A recent
study of the phylogeographic, spatial genetic, and population genetics of brittlebush (Encelia
farinosa) supports this notion, with the patterns of genetic variation consistent with the hypothesis
that brittlebush persisted during the Pleistocene in the Lower Colorado River Valley, as well as on the
Plains of Sonora and in Baja California Sur (Fehlberg & Ranker 2009).
Deep History Summary
Plant remains from the Pleistocene epoch documented single-leaf pinyon-juniper-oak
woodland/chaparral with few to none of the modern long-lived trees, shrubs, or succulents at 550–
1525 m in the modern Arizona Upland of the Sonoran Desert. At lower elevations in the modern
Lower Colorado River Valley subdivision (240–550 m), Ice Age woodlands were dominated by
California juniper and Joshua tree. Away from the mountains simple desertscrub dominated by
creosotebush, white bursage, and big galleta grass (Hilaria rigida) was likely present for most of the
Pleistocene. The tetraploid Sonoran Desert chromosomal race of creosotebush was present at 330 m
on the west side of the Tinajas Altas Mountains 18,700 ybp in the Wisconsin full glacial.
During the Holocene epoch, most Ice Age woodland plants disappeared from the flora area.
Desertscrub with saguaro and brittlebush formed 8000–9000 ybp in association with catclaw acacia
(Senegalia (Acacia) greggii) and blue palo verde (Parkinsonia florida). About 4500 ybp modern
Sonoran Desert communities formed with the arrival of foothill palo verde, organ pipe cactus, and
desert ironwood (Olneya tesota). Fossils from the flora area middens have yielded more than 201
species. These fossils include at least 171 species still present in the flora area, or 26% of the modern
native flora of 656 taxa. Additionally, fossils of at least 30 species, or l4.6% of the modern native
flora, are no longer present.
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ORGAN PIPE CACTUS NATIONAL MONUMENT
The Monument was set aside by the U.S. federal government in 1937 and is managed by the
National Park Service, a branch of the U.S. Department of the Interior. The Monument covers
330,689 acres (133,830 ha) or 517 mi2 (1339 km2) in southwestern Pima County. In 1976 it was
designated as part of the worldwide United Nations Educational, Scientific and Cultural Organization
(UNESCO) Man and the Biosphere Reserve system. Approximately 95% of the Monument received
a third level of protection in 1978 when 312,600 acres (126,509 ha) were officially designated as
Organ Pipe Cactus Wilderness. Livestock grazing, hunting, and mining are prohibited. Works
describing the Monument include Abbey (1973), Basset (2004), and Broyles (1996a). Perennial
water can be found in some tinajas (pools in flood-scoured bedrock) and a few springs, such as the
famous oasis of Quitobaquito (Figure 3) (e.g., Bennett & Kunzman 1989; Brown & Johnson 1983;
Cole & Whiteside 1965; Felger et al. 1992; Pearson & Conner 2000; Steenbergh 1969).
Arizona Highway 85, which bisects the Monument, is an international thoroughfare and takes
a horrific toll on wildlife (Rosen 2007; Rosen & Lowe 1994). Due to international drug smuggling,
illegal migration, and law enforcement issues, visitor experience and research is being negatively
impacted. The Department of Homeland Security (DHS) has a significant presence at Organ Pipe.
DHS installed 6 permanent surveillance towers in 2010, has several mobile surveillance towers, and
has a 3-acre encampment on the Bates Well Road at the western boundary of the park. Hundreds of
miles of unauthorized roads have been created by illegal activities or law enforcement responses.
Elevation ranges from 980 ft (299 m) at Hocker Well at the southwestern corner of the
Monument to 4808 ft (1465 m) at the top of the Ajo Mountains. The majority of the Monument falls
within Shreve’s (1951) Arizona Uplands subdivision of the Sonoran Desert. The higher elevations of
the Ajo Mountains support dwarf woodland with affinities to the Mogollon Rim of Central Arizona,
over 200 km to the northeast (Figure 4). The lower elevation, southwestern part of the Monument
transitions into the Lower Colorado Valley subdivision of the Sonoran Desert (as defined by Shreve
1951; Felger 2000; Felger et al. 1992).
Janice Bowers’ (1980) flora is the first critical, specimen-based flora. This elegant work
serves as the basis for all future botanical work in the region. The vegetation of the monument is
described and mapped by Warren et al. (1981) and other studies of plant distribution include Brown
and Warren (1986), Lowe et al. (1992), Mulroy (1981), and Steenbergh and Warren (1977). Warren
and Anderson (1987) document vegetation change after removal of cattle in 1978 and 1979. The nonnative flora is discussed by Felger (1990) and Felger et al. (1992) present a detailed flora of
Quitobaquito with ethnobotanical notes.
The modern flora includes 659 taxa in 441 genera and 92 families. Among the 93 total
families in the three flora areas, only the fern family Marsiliaceae is not known from Organ Pipe.
Organ pipe cactus (Stenocereus thurberi), the namesake of the Monument, is generally more
widespread and common here than elsewhere in the USA (Figures 5 and 6). A number of plants in the
Monument have highly limited distributions in the United States but are much more common and
widespread in northwestern Mexico, e.g., rock nettle (Eucnide rupestris), senita (Lophocereus
schottii), and dahlia-root cereus (Peniocereus striatus). Finally, there are species like palo hedionda
(Atamisquea emarginata), ashy jatropha (Jatropha cinerea), heart-leaf milkweed vine (Matelea
cordifolia), Watson’s snapdragon (Sairocarpus watsonii), and Hind’s nightshade (Solanum
hindsianum) that are not known anywhere else in the United States except in the Monument but are
common in nearby Sonora, Mexico.
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Figure 3. The view north over Quitobaquito Pond, Organ Pipe Cactus NM. Foreground of western honey
mesquite (Prosopis glandulosa var. torreyana) and Frémont wolfberry (Lycium fremontii). Larger trees in
background are cottonwood (Populus fremontii). Photo by Susan Malusa, 20 Oct 2009.

Figure 4. Looking northeast from just below the 4808 foot summit of the Ajo Mountains, Organ Pipe Cactus
NM. Large shrubs are Juniperus arizonica, Vauquelinia californica, and Quercus turbinella. Photo by Sue
Rutman.
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Figure 5. Spring bloom at Organ Pipe Cactus NM. Common species include teddybear cholla (Cylindropuntia
bigelovii), foothill palo verde (Parkinsonia microphylla), organ pipe (Stenocereus thurberi), saguaro (Carnegiea
gigantea), and brittlebush (Encelia farinosa). Photo by David Sanderson, 18 Mar 2008, all rights reserved,
uploaded 14 Jan 2013 from <http://www.flickr.com/photos/dsphotoscapes/2499842174/sizes/l/in/photostream/>
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Figure 6. Arch Canyon at Organ Pipe Cactus NM. Common species include foothill palo verde (Parkinsonia
microphylla), organ pipe (Stenocereus thurberi), and saguaro (Carnegiea gigantea). Photo by Dennis Widman
(<http://exclusivelywildlifephotos.com>), all rights reserved, uploaded 15 Jan 2013 from
<http://theazuregate.blogspot.com/2012/07/landscapes-part-vi.html/>

CABEZA PRIETA NATIONAL WILDLIFE REFUGE
The Refuge was established as Cabeza Prieta Game Range to protect wildlife, especially
desert bighorn and Sonoran pronghorn, by the U.S. federal government in 1939. Bounded by Sonora
to the south, the Refuge covers 860,010 acres (348,037 ha) or 1344 mi2 (3480 km2), and is the third
largest in the US. In 1975 it was re-designated as Cabeza Prieta National Wildlife Refuge. In 1976
sole jurisdiction was transferred to the Fish and Wildlife Service of the U.S. Department of the
Interior. The U.S. Congress designated 803,416 acres (325,142 ha) as a Wilderness Area by means of
the Arizona Wilderness Act of 1990, creating the largest refuge wilderness area in the lower 48 states.
Four designated Natural Areas at one time gave added protection and biological focus to the
Sierra Pinta (5120 acres, 2072 ha), Pinacate lava (5120 acres, 2072 ha), Kearney sumac area of the
Cabeza Prieta Mountains (23,040 acres, 9324 ha), and Antelope Flat (57 acres, 23 ha; Arizona State
Parks Board 1985), but their administrative meaning today is unclear. Thirty acres of state land
adjacent to the headquarters and visitor center in the town of Ajo could be added to the Refuge and
developed with self-guided nature trails (U.S. Fish and Wildlife Service 1998). Visitors’ overlook and
nature trail were developed atop Childs Mountain in 2000.
Five major valleys interlay the main mountain ranges on a northwest-southeast orientation.
The summit of the Refuge is in the Growler Mountains at 3293 ft (1004 m), and the low point is 680
ft (207 m) on San Cristobal Wash, at a fabulously isolated mesquite bosque. Special habitats include
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the Pinta Sands, the Pinacate Lava Flow, and the playas—Las Playas and the smaller Dos Playas and
Pinta Playa. The Pinta Sands are the only substantial dunes in the flora area. The Pinacate Lava has a
flora essentially indistinguishable from that of the contiguous and larger, low-elevation volcanic areas
south of the international border (Felger 2000). The diversity of the landscape is shown in Figs. 7–11.
Perennial or near permanent water can be found in several tinajas and one spring (Broyles
1996b). As in the Goldwater Range, most of the natural waterholes have been artificially enlarged
(“enhanced”). Several represos (impoundments) have been built, modified, or maintained by game
managers. While the “improved” waterholes provide habitat for migratory birds, they also allow
increased feral honeybee populations, which undoubtedly has an adverse effect on the highly diverse
and unique native pollinator bees (Buchmann & Nabhan 1996), and they are of questionable value for
target species (Broyles 1996b; Broyles & Cutler 1999).
Recreational use consists largely of camping, hiking, and vehicular travel primarily on the
Camino del Diablo. Grazing and mining are prohibited, and hunting is stringently controlled.
Airspace over the Refuge is restricted and controlled by the military, and the military makes extensive
use of low-level air space over most of the Refuge. Except for a few isolated locations where
telemetry equipment is installed for monitoring aircraft, there are no authorized, ground-based uses of
the Refuge by the military. The Air Force restricts gunnery training to locations north of the Refuge.
Frequent noise including sonic booms from training flights over the Refuge can be annoying but
environmental effects on non-humans appear to be minimal (Krausman et al. 2004). The U.S. Border
Patrol has a significant presence along the southern margin of the Refuge. There is a communications
and radar center atop Childs Mountain and there used to be a major military installation on the
mountain (Broyles et al. 2007b). A 2011 study using imagery from 2008 found 7739 miles of
vehicular trails on the Refuge (Cabeza Prieta NWR 2011)
Norman Simmons (1965, 1966), assistant manager of Cabeza Prieta 1961–1966, produced the
first specimen-based flora of the Refuge. Malusa (2003) prepared vegetation maps for portions of the
Refuge as well as adjacent BLM lands. The modern flora includes 425 taxa in 269 genera and 62
families. Sibara angelorum, a winged rockcress, is known from the United States by a single Cabeza
Prieta specimen. Another small desert annual, sticky drymary (Drymaria viscosa) is also known for
the United States only from the Refuge, and another annual, Eryngium nasturtiifolium, is known in
the United States only from Cabeza Prieta and the southeastern part of the Tohono O’odham lands.
No jojoba (Simmondsia chinensis) has been found on the Refuge in spite of the fact that it is listed in
some checklists. The lack of jojoba, undoubtedly due to aridity, may be one reason why there are so
few mule deer on the Refuge.
Although the Refuge lacks the distinctive higher-elevation vegetation seen in Organ Pipe, the
tops of the larger mountains support plant species not seen at lower elevations. The spectacular
scallop-leaf sage (Salvia vaseyi) was discovered atop the Sierra Pinta and the nearby Coyote
Mountains on the Goldwater Range (Cain et al. 2010) and is known otherwise only from Baja
California and California mountains west of the intervening desert. Other “western desert” plants
enter the western part of Refuge and also occur in Tinajas Altas, generally in steep granitic ranges.
Examples include:
Ambrosia ilicifolia, holly-leaf bursage
Ditaxis brandegeei, Sonoran silverbush
Echinocactus polycephalus, many-headed
barrel cactus
Fagonia pachyacantha, sticky fagonia
Opuntia basilaris, beavertail prickly pear

Nolina bigelovii, desert tree-beargrass
Peucephyllum schottii, pygmy cedar
Rhus kearneyi, desert sumac
Thamnosma montana, turpentine broom
Triteleiopsis palmeri, blue sand-lily

Felger, Rutman, Malusa, and Van Devender: Flora of southwestern Arizona

Figure 7. Ocotillo (Fouquieria splendens) towering over petroglyphs in the Growler Mountains of Cabeza
Prieta NWR. Photo by Brad Wilson, DVM, 5 Mar 2010, all rights reserved, uploaded 24 Dec 2012 from
<http://www.flickr.com/photos/frogdr/>
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Figure 8. The view southeast to the Bryan Mountains of Cabeza Prieta NWR, as seen from the Mohawk
Mountains at 2600 feet. Common species include teddybear cholla (Cylindropuntia bigelovii), foothill palo
verde (Parkinsonia microphylla), Agave deserti, and creosotebush (Larrea divaricata). Photo by Jim Malusa,
Dec 2010.
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Figure 9. The view to the Sierra Lechuguilla, on the west boundary of Cabeza Prieta NWR. The small pale
shrubs are Ambrosia dumosa, which replaces Ambrosia deltoidea in the more arid western reaches of the study
area. Also shown are creosotebush and saguaro. Photo by Jim Malusa, 5 Apr 2011.
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Figure 10. The Pinta Sands, Cabeza Prieta NWR. The view northeast to the Sierra Pinta, over the purple
blooms of sand verbena (Abronia villosa). Other common species include evening primrose (Oenothera
deltoides), desert cryptantha (Johnstonella angustifolia), creosotebush (Larrea), suncup (Chylismia claviformis
ssp. rubescens), and the invasive Sahara mustard (Brassica tournefortii). Photo by Joan Scott, 27 Mar 2010.
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Figure 11. Field camp in Big Pass, between the Cabeza Prieta Mountains and the Copper Mountains. This
alluvial fan, or bajada, holds blooming brittlebush (Encelia farinosa) and creosotebush (Larrea) and small trees,
ironwood (Olneya tesota) and blue palo verde (Parkinsonia florida). Photo by Jim Malusa, 14 Apr 2010.

TINAJAS ALTAS REGION
The Tinajas Altas Mountains are a northwest-southeast trending granitic range between the
Gila Mountains to the north in Arizona and Cerro Pinto to the south in Sonora. The unnamed summit
is 2764 ft (842 m), about 2.7 miles south of the famous Tinajas Altas, or ‘high tanks’ waterholes that
gave their name to range. The Tinajas Altas region as defined here embraces approximately 80,000
acres (32,375 ha) or 125 mi2 (325 km2) to the west of Cabeza Prieta in Yuma County. It is part of the
Barry M. Goldwater Military Range, administered and managed by the U.S. Marine Corps. Broyles
et al. (2012) and Felger et al. (2007a, 2012b) provide detailed information on the Tinajas Altas
Region. The modern and fossil flora is presented by Felger et al. (2012a). Representative
photographs are shown in Figs. 12–14.
The boundaries for this area are those of the Tinajas Altas addition to Cabeza Prieta National
Wildlife Refuge as incorporated within the Refuge for a few months in 1975 by the Department of the
Interior (U.S. Fish and Wildlife Service 1970a, 1970b; Tunnicliff et al. 1986: 3.14), but a legislative
snafu reversed that protective acquisition. Those boundaries would have extended the northern
Refuge boundary westward to a point about one mile west of Cipriano Pass and then southward to the
USA–Mexico border. That area encompasses land in townships 12, 13, and 14 in ranges 17 and 18W,
totaling approximately 79,000 acres and includes Raven Butte, the Tinajas Altas Mountains, and
portions of the Lechuguilla Desert and Davis Plain. Because of its special biological, historical,
archaeological, geological, and scenic values, the Bureau of Land Management in coordination with
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the Department of Defense subsequently designated much of the former addition as the Tinajas Altas
Mountain Area of Critical Environmental Concern (ACEC) of irregular configuration comprising
about 53,000 acres (21,449 ha) (U.S. Department of the Interior 1990).
On December 3, 1982, the Tinajas Altas Mountains became an Arizona State Natural Area
with the concurrence of the Air Force and Marine Corps. The designated area consisted of the same
79,000 acres that had been briefly added to the Cabeza Prieta National Wildlife Refuge in 1975.
Although this natural area designation had no direct legal effect, it recognized the mountains for
several special attributes “[their] relatively undisturbed character, the wildlife and vegetation
indigenous to the location, the several tinajas (or natural water tanks) located in the mountains, and
the fact that the tinajas were an important stopping place along the Camino del Diablo” (Tunnicliff et
al. 1986: sec. 14, p. 10). "In the late 1990s, a binational agreement was signed between Mexico and
the United States that affected the border region of northwest Mexico and southwest Arizona. It was
inspired by the Biosphere Reserve designation on the Mexican side. The agreement encouraged
cooperative actions with a goal of natural resource protection. BLM’s Tinajas Altas Area of Critical
Environmental Concern was one of the listed areas (U.S. Department of the Interior 1997)” (Broyles
& Hartman 2012: 173–174).
Tinajas Altas is the most arid portion of the flora area. The core area is the approximately
80,000 acres (32,375 ha) encompassing the Tinajas Altas Mountains from Cipriano Pass to the
Mexico border at Frontera Canyon and the south end of the Lechuguilla Valley. Elevation ranges
from 950 to 2764 ft (290 to 842 m). The region is within Shreve’s (1951) Lower Colorado Valley
subdivision of the Sonoran Desert.
An arroyo from a hanging valley in these granitic mountains downcuts steeply through joint
fractures to scour and pluck a staircase of pools (Figure 15). Nine sets of intermittent and perennial
pools, the Tinajas Altas, hold at least 22,000 gallons when full. Because of the ample and dependable
water it was a major prehistoric site, utilized for millennia by Native Americans (Broyles et al. 2012;
Bryan 1925; Hartmann & Thurtle 2001; Nichols 1997, 2007). This was the site of the Hia Ced
O’odham village of 'Ó'ovak and the numerous bedrock grinding holes and a rich archeological record
attest to a long occupation. The O’odham name is 'Ó'ovak or O'o Voopod ('where the arrows were
shot'), or historically transcribed also as Oo'oo'woopa ('where the arrows lie down') or Oouvuak.
Lumholtz reports the legend that two O'odham men shot arrows from opposite sides of the mountain’s
spine. One’s arrows cleared the mountain; the other’s fell short and made holes in the mountains that
became tinajas. Fillman Bell (Broyles et al. 2007b) asserts that 'O'ovak means 'a drawing hole' or
'place where moisture is gathered.'
Permanent water made the Tinajas Altas “renowned in the pioneer history of the district”
according to Lumholtz (1912: 239, 396), although he complained of “pieces of cast-off clothing, rusty
tin cans, and other cheerless marks of human occupancy” in January 1910. If you were traveling
across the Camino del Diablo, part of the old Yuma–Caborca trail, you would head for the Tinajas
Altas. Sometimes the lower tanks would be dry and getting to the upper tanks could be daunting, and
some travelers did not know about the upper pools or were not able to reach them. Missing the
tinajas and their water could spell death to desert travelers. The importance of Tinajas Altas grew
during the California gold rush of the mid-nineteenth century and by the end of that century they
became a focus for desert research by the likes of WJ McGee (1898, 1901) and Edgar Mearns.
Mearns (1907: 122) wrote, “This important station is at the east base of the [mountains], beside the
lowest of a chain of natural rock tanks, in a steep ravine, containing an unfailing and almost
inexhaustible supply of good water. The upper tanks are easily overlooked and difficult of access,
which facts afford the most plausible explanation of the loss of lives of many persons whose bones
and graves were thickly scattered about our camp.”
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The modern, present-day flora includes 225 taxa in 166 genera and 47 families. The fossil
record includes at least 121 taxa in 97 genera and 36 families, and among these 6 families
(Cupressaceae, Pinaceae, Apiaceae, Koeberliaceae, Ranunculaceae, Verbenaceae) and at least 29
species in 17 genera are no longer present in the region (Felger et al. 2012a). Tinajas Altas and the
western margin of Cabeza Prieta are host to a desert four o’clock (Mirabilis tenuiloba) known from
few other places in Arizona. The dune spurge (Euphorbia platysperma) occurs at or very near the
southwestern corner of the area and is extremely rare in the United States. There are 12 non-native
species in the flora, which is only 5.3% of the total flora. We include some modern as well as fossil
specimens from the Butler Mountains with the Tinajas Altas region because it is a western outlier to
the range and has yielded a rich assemblage of fossils recovered from ancient packrat middens (Felger
et al. 2012b; Van Devender 1990). This small, extremely arid, granitic range 4 miles west of the
Tinajas Altas Mountains has a summit of 1169 ft (356 m). Its base is partially buried by drifting
sands.

Figure 12. Winter storm approaching field camp at the foot of Raven Butte of the Tinajas Altas Mountains.
Common species include teddybear cholla (Cylindropuntia bigelovii), ironwood (Olneya tesota), and brittlebush
(Encelia farinosa). Photo by Jim Malusa, 21 Mar 2011.
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Figure 13. A rock garden along the crest of the Tinajas Altas, 2550 feet, dominated by the tall monocot Nolina
bigelovii and the dense shrub, Rhus kearneyi. Common associates include Ephedra aspera, Cylindropuntia
bigelovii, and Ambrosia dumosa. Photo by Jim Malusa, 20 Mar 2011.
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Figure 14. A lone desert beargrass, Nolina bigelovii, clinging to the granites of the Tinajas Altas at
approximately 2000 feet. This view to the south reveals the distant ridge of Mexico’s Sierra del Rosario on the
horizon. Photo by Jim Malusa, 3 Apr 2012.
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Figure 15. Uppermost tank at Tinajas Altas, looking eastward across the Lechuguilla Valley with Cabeza Prieta
Mountains in the background. Photo by Jim Malusa, 28 Apr 2010.
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CLIMATIC CONSIDERATIONS
Hot and dry! For many people, these two words sum up the climate of the Southwest. This is
a desert and perhaps nothing defines a desert more than high temperatures and the paired factors of
low rainfall and unpredictability—or variability, as shown so elegantly by Shreve (1951) and then by
Ezcurra and Rodrígues (1986). Variability is so great that it’s normal that you’ll rarely experience
‘normal’ weather – that is, a temperature or precipitation event that is equal to the 30-year average
(Figure 16). This climate summary relies heavily on the work of Comrie and Broyles (2002), Sellers
et al. (1985), Sheppard et al. (2002), and the weather data of National Park Service employee Charles
Conner (on file at Organ Pipe Cactus National Monument).
Low soil moisture and excessive evaporation count as powerful factors influencing the
distribution of plants and animals in the study area, especially the seasonal extreme drought and hot
weather of late spring and early summer. Wintertime freezing also plays a major role in distributions
of the many Sonoran Desert plants with a “tropical” affinity.
Summers are predictably long and hot, and winters mild. Rainfall varies wildly—highest
eastward in the Ajo Mountains with at least 15 inches (38 cm) average and lowest westward with
perhaps 3–4 inches (7.6–10.2 cm) average at Tinajas Altas. Rainfall on the east side of the region is
bimodal, generally (or hopefully) with summer rains and winter-spring rains, while at the western
margin of the region summer rainfall is often non-existent, rare, or substantially reduced. Thus, the
flora area lies across a climatic and biotic transition from a quite bimodal and higher rainfall along its
east side towards a mostly winter rainfall and very much drier conditions westward.
Summer monsoons, generally occurring July to September, are a northern extension of a
tropical phenomenon, yet the moisture that feeds these storms is drawn locally from the warm Gulf of
California. Often highly localized and violent, the summer storms can bring heavy rainfall of brief
duration, but such rains tend to be sporadic, spotty, and undependable, drenching one place and
leaving another bone dry. Summer rains may fail regionally as well as locally, and especially
westward. At the other end of the spectrum, summer storms can be real soakers, sometimes
producing more than 1 inch, and on rare occasions 4 to 6 inches, of rainfall in a single event.
Fall can be dry, or the occasional hurricane-fringe or tropical depression storms (“backdoor
monsoons”) in late summer and fall can dump huge amounts of rain over great expanses. These rains
can result in spectacular development because the plants are often already in an active state of growth
from the summer monsoon—the soil is still relatively moist and the weather still warm.
Plant growth among many larger perennials generally is slow and recruitment may occur
sporadically instead of regularly or annually. Saguaro (Carnegiea gigantea) populations, for
example, are maintained by pulses in recruitment that may occur decades apart. Young saguaros need
the right combination of summer rains and moderate winters, and probably fall and winter rains,
coupled with nurse plants or microhabitats to protect tender young seedlings through their most
vulnerable years (e.g., Pierson & Turner 1998; Steenbergh 1967; Steenbergh & Lowe 1976, 1977).
Once in a while hurricane-fringe or tropical cyclone/depression rains bridge the summer
monsoon and winter rains, producing spectacular growth of perennials as well as carpets of annuals.
This scenario happened in part of the flora region in late September 1997 as a result of Hurricane
Nora and again in late September 2003 as a result of Tropical Depression Marty when summer
annuals continued growing and flowering intermixed with early growth and flowering of winterspring (cool season) annuals. The carpets of green continued on through the following spring.
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Another unusual weather phenomenon is the microburst associated with exceedingly strong
downdrafts from thunderstorms, sometimes with winds exceeding 100 mph in small areas, with the
power of a little localized tornado (but straight line winds rather than rotating like a tornado). Such
microbursts can cover a swath up to four kilometers wide and a few kilometers long. Microbursts can
topple saguaros, large chollas (Cylindropuntia fulgida and C. bigelovii), ocotillos (Fouquieria
splendens), and palo verdes (Parkinsonia microphylla). These plants are especially vulnerable to
microburst winds on valley floors and plains of sandy soils when the soil is wet from heavy rains.
Cool-season (winter-spring) rains, frontal storms originating in the Pacific Ocean, may begin
as cooler weather approaches in November and can variously occur off and on through March.
Typically these rains are gentler than the summer rains and can deliver widespread precipitation.
Sporadic El Niño years sometimes can bring exceptional amounts of winter-spring rains, resulting in
spectacular displays of spring wildflowers. Fog is rare, and if it occurs, it happens in wintertime at
lower mid-valley elevations. Snow is also rare, with only a few inches sometimes falling atop the
highest mountains, and lasting but briefly.
April, and especially May and most of June become increasingly hot and dry—desiccating is
an appropriate word. The hot weather and seasonal drought of late spring and early summer severely
limit the survival and distribution of Sonoran Desert plants. Even chollas and prickly pears become
wilted and flaccid. The spring annuals are gone and many trees and shrubs lose their leaves. High
temperatures rival records set elsewhere in North America and frequent winds intensify the aridity.
Across the region maximum daily temperatures commonly exceed 100–113°F (38–45°C) from late
April to early October. Average July monthly maximum temperatures are over 105˚F (40.6˚C) in
summer, although temperatures are generally lower on the tops of the larger mountains. Summer
temperatures in the region sometimes exceed 120ºF (48.9ºC). On 28 July 1995, Yuma, about 60 west
of the study area, reached its all-time high at 124ºF (51ºC). It is impressive to find the vegetation and
flora so rich and varied in this extremely arid place.
Winter daytime temperatures often range between 60 and 75°F (15.5 and 24°C), and the
average monthly minimum winter temperatures are about 40˚F (4.4˚C). Across most of the region
temperatures commonly dip several degrees below freezing on a few nights during each of the colder
months. Many species in the region are frost sensitive, e.g., elephant tree (Bursera microphylla), ashy
jatropha (Jatropha cinerea), and limberbush (J. cuneata). However, certain places or microhabitats
can be nearly or entirely frost-free, permitting a number of species with tropical or subtropical
affinities to thrive.
Charles Conner, of the National Park Service, has been monitoring a set of remote-sensing
weather stations in Organ Pipe from the late 1980s to the present (December 2012). His report of
weather records for 2003 in the Monument illustrates the range of variation and extremes that can
influence the distribution of plant life. The following paragraphs for 2003 illustrate some
considerations of the weather in Organ Pipe, but not the whole flora area, where it may be even hotter
and drier:
"The coldest day of the year was December 28, with several low valley sites getting down to
19°F (-7°C) and the coldest being the Salsola Site, 2 miles east of Blankenship Well, that got down to
7.3°F (-13.7°C). Alamo Canyon, above the wash bottom, fell to 32°F (0°C), and Bull Pasture, higher
up the mountain, never got below freezing. The Bull Pasture low was 33°F (0.6°C), typical for that
site. (In the last seven years it has only gotten below freezing at Bull Pasture once: 29.8°F (-1.2°C)
on January 31, 2002.) The hottest two days of the year were July 13 and August 10. The winner was
Aguajita Wash, just on the other side of the hills and east of Quitobaquito, at 122°F on August 10.
Next was Salsola Site, which topped out at 116°F the same day. On July 13 two other hot sites were
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Growler Valley, four miles west of Bates Well, and Valley Floor, one mile west of Armenta Ranch. At
both of those sites the temperature reached 115°F.
"The wettest sites in 2003 were Arch Canyon with 16.34 inches and Alamo Canyon with
15.85 inches. The driest was Growler Valley with 8.82 inches. The average of all gauges in Organ
Pipe (except the Visitors Center and the National Atmospheric Deposition Program site) was 11.44
inches. The maximum one-hour rain was 1.55 inch at Senita Basin on September 5. The maximum
one-day rain was 3.50 inches on September 24 at Alamo Canyon. The previous day it rained 2.08
inches there, and these were from Tropical Depression Marty, which was easily the most significant
rain event of the year. At many sites it rained continuously for 30 hours! As a side note, during those
same two days of Marty, it rained almost 6 inches at Red Cone (Cono Rojo) in the Pinacate Reserve
in northwestern Sonora, Mexico, a site that averages little more than 3 inches annually. The
maximum wind gust was 75 mph on September 1 at the Growler Valley Site during a monsoon
thunderstorm. Most other stations reported yearly wind maximums in the range of 40–50 mph.
(Charles Conner 2003.)"

Figure 16. Daily climate averages for precipitation and maximum and minimum temperatures at Organ Pipe
Cactus National Monument, Arizona from 1981 to 2011. Mean annual precipitation during the same period was
10.15 inches. Organ Pipe Cactus NM is at the eastern extent of study area. The western extent of the study area
likely receives less than half the precipitation. Data above from Western Regional Climate Center
<http://www.wrcc.dri.edu/organpipe/>.
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GROWTH FORMS
Annuals, called therophytes by Raunkiaer (1934), are plants that pass the most unfavorable
season(s) as seeds, and indeed the severity of a habitat, especially an arid one, may be reflected by the
percentage of the flora composed of annuals. The distinction between ephemeral and annual lifeforms was emphasized by Shreve (1951), because the classical definition of an annual is not
appropriate in deserts, especially the Sonoran Desert. Annuals, in the strict sense, germinate after the
last killing freeze in spring, produce seeds, and die with the first killing freeze in fall or winter—
which is a reasonable definition for temperate climes. Desert ephemerals are annuals that can
complete their life cycle within a single summer or winter rainy season or a single year.
Desert annuals, or ephemerals, make up about half of the total flora of the flora area (Table
2), which is comparable to the general pattern of the Sonoran Desert (e.g., Venable & Pake 1999). In
some extreme habitats, such as the nearby Mohawk Dunes (Felger et al. 2003), Gran Desierto (Felger
2000) or Pinta Sands in Cabeza Prieta, annuals make up as much as 65 to 81% of the total flora. The
majority are cool-season (winter-spring) ephemerals. As pointed out by Ezcurra (2007), desert seeds,
especially those of desert ephemerals, are the foundation of the desert food chain. On the rare
occasions of abundant rainfall, the desert ephemerals may form meadow-like expanses of essentially
100% plant cover—and we revel in their spectacular displays of wildflowers.
In the Sonoran Desert there is a large and diverse group of ephemerals that responds
exclusively to the cool-season rains, the “winter-spring ephemerals.” However, many of them can
germinate as early as October, or in some cases late September, following lowering nighttime
temperatures, and depending on rains. Another, albeit less diverse, group responds only to hotweather rains, the “summer” or “summer-fall ephemerals.” Most cool-season ephemerals utilize the
C3 photosynthetic pathway, whereas hot-season ephemerals tend to use the C4 pathway (Kemp 1983;
Mulroy & Rundel 1977). The third major category, “non-seasonal ephemerals,” is composed of
species that can respond to rainfall at essentially any time of year. In addition, a case can be made for
a fourth and minor group, the “annual/perennials” or A/P plants, sometimes called long-lived annuals
or short-lived perennials. These are ephemerals that may survive as facultative perennials living up to
several years.
The total ephemeral flora of the present-day or modern flora includes 352 taxa, or 47% of the
total flora, and 60% of the ephemerals are cool-season taxa (Table 2). The percentage and seasonal
distribution of the ephemeral flora is comparable to the general pattern of the Sonoran Desert, where
roughly 50% of the species are ephemerals with 60% to 80% of these being winter annuals (Venable
& Pake 1999). Certain habitats, such as playas and sandy-soil flats or plains, may support far less
than 5% perennial plant cover, but with sufficient rainfall ephemerals may form meadow-like
expanses of 100% plant cover.
Table 2. Numbers of annual/ephemeral taxa (species and infraspecific taxa) and percentages the total flora for
Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region.

The three areas

Organ Pipe

Cabeza Prieta

Tinajas Altas

All annuals

352 (47.8%)

307 (46.6%)

229 (53.9%)

119 (52.7%)

Cool season

211 (28.7%)

183 (27.8%)

142 (33.4%)

76 (33.6%)

Summer season

72 (9.8%)

67 (10.2%)

42 (9.9%)

15 (6.6%)

Non-seasonal

39 (5.3%)

25 (37.9%)

21 (4.9%)

14 (6.2%)

A/P plants

38 (5.2%)

29 (3.1%)

23 (3.1%)

18 (2.4%)
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One of the most striking features of desert ephemerals is their extreme plasticity in size (e.g.,
Felger 2000; Felger et al. 2012a, 2012b; Inouye 1991). Many ephemerals can germinate with
minimal rainfall and develop into tiny plants that produce seed(s) in one or a few fruits before
perishing. Sometime there may be more than 1000 individual plants per meter square, composed of
grasses and/or other small or dwarfed ephemerals, or with sufficient soil moisture individuals of these
same species can become extraordinarily large. For example, during El Niño years the attractive,
white-flowered dune evening primrose (Oenothera deltoides) may develop shrub-like plants more
than 1–1.5 m across with hundreds of flowers, but during a spring of low rainfall the plants may
reproduce as small, essentially stemless rosette plants with only one or a few flowers and fruits. The
common summer ephemeral Amaranthus palmeri sometimes grows to 2 m in height, although
drought-stunted seed-producing plants can be less than 10 cm tall. Individual plants of the largeflowered caltrop (Kallstroemia grandiflora) may reach 2+ m across on sandy soil following favorable
summer and early fall rains, although plants with stems 15–30 cm are commonplace.
Reproductive parts also may vary with soil moisture. For example, desert chinchweed (Pectis
papposa), a common hot-weather ephemeral, characterized by awned achenes, shows a tendency to
produce awnless achenes during drought stress. Likewise, under severe drought conditions the
ubiquitous non-seasonal ephemeral grass six-weeks three-awn (Aristida adscensionis) may produce
spikelets with greatly reduced awns or even no awns.
Winter-spring (cool-season) ephemerals include 211 taxa, or 60% of the total ephemeral flora,
and 29% of the total flora. Cool-season ephemerals tend to have temperate or northern affinities
(Felger 2000; Shreve 1951). Their closest biogeographic affinities are often with the Mojave Desert
or Californian region, western Arizona, southern Nevada, and sometimes southwestern Utah. Since
rainfall patterns vary so greatly from year to year, each year may bring a different vegetational and
floristic spectrum of winter-spring ephemerals or wildflowers. There is a general progression of early
to late cool-season ephemeral species. The mustards (Brassicaceae), borages (Boraginaceae), desert
star-vine (Brandegea bigelovii, Cucurbitaceae), and certain composites (Asteraceae, e.g., desert rockdaisy, Perityle emoryi) are among the earliest cool-season ephemerals to germinate and flower. They
can appear as early as late September or early October—as soon as the period of high soil temperature
has passed. Some early germinating, fast-growing winter-spring weedy ephemerals of Old World
origin, such as Sahara mustard (Brassica tournefortii), red brome (Bromus rubens), and Arabian and
Mediterranean grasses (Schismus spp.), seem “to get a jump” on some of the natives and out-compete
them (see Barrows et al. 2009; Brooks 2000; Felger 2000). For example, the spreading rosette leaves
of Sahara mustard and herbage of Arabian and Mediterranean grasses often cover over and inhibit
growth or germination of the seemingly slower growing or perhaps later-germinating natives.
Among cool-season ephemerals the early, or rosette leaves are almost always larger than the
stem leaves, which in some instances are represented by scale leaves or leaves may be absent. As
temperatures rise and the soil dries, the rosette leaves tend to wither or fall away by the time the
plants begin flowering and fruiting. Some spring ephemerals, such as brittle spine-flower
(Chorizanthe brevicornu), California suncup (Eulobus californicus), various buckwheat species
(Eriogonum), and Schott’s wire-lettuce (Stephanomeria schottii) are essentially leafless at flowering
or fruiting time, looking like miniature palo verdes (Parkinsonia).
Some spring annuals, such as the desert buckwheat (Eriogonum deflexum, and to a lesser extent
E. trichopes) and wheelscale orach (Atriplex elegans), sometimes continue to flower well into the late
spring drought season or even early summer. Some of these plants may germinate late in spring and
mature in early summer. Occasionally they survive through the hot summer to produce flowers and
seeds in fall. Drought limits their life span and such plants in the flora area do not survive beyond
one year.
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Summer, or hot-weather, ephemerals are represented by 72 species, or 20% of the total
ephemeral flora, or 9.8% of the total flora. These plants tend to have southern or tropical affinities.
As with cool-season ephemerals, they are generally derived from perennial ancestors. In contrast to
the cool-season ephemerals, hot-weather ephemerals do not form basal rosettes and there is little
variation in species composition from early to late summer. An exception, however, is thread-stem
carpetweed (*Mollugo cerviana), a diminutive summer ephemeral that forms a basal rosette of minute
leaves. (It is supposedly not native to the New World.) Among the most numerous and ubiquitous, or
predictable, members of the summer ephemeral flora are amaranths (Amaranthus spp.), spiderlings
(Boerhavia spp.), six-weeks needle grama and six-weeks grama (Bouteloua aristidoides and B.
barbata var. barbata), caltrops (Kallstroemia spp.), woolly tidestromia (Tidestromia lanuginosa), and
desert chinchweed (Pectis papposa). Several non-seasonal ephemerals, such as six-weeks threeawn
(Aristida adscensionis) and some desert spurges (Euphorbia (Chamaesyce) spp.) are often common
among the obligate summer ephemerals.
Non-seasonal ephemerals, comprising 39 species, or 11% of the total ephemeral flora and 5.3%
of the total flora, are capable of germinating and maturing at any season. These plants are primarily
limited by soil moisture rather than temperature. Some are frost sensitive and may disappear or be
damaged by freezing weather, but may quickly recover or re-appear when conditions are favorable
(e.g., fringed spurge, Euphorbia setiloba). Among the most common non-seasonal ephemerals are
various small euphorbs (Ditaxis neomexicana, D. serrata, Euphorbia micromera, and E. polycarpa),
papilionoid legumes (Dalea mollis, Marina parryi, and Phaseolus filiformis), desert datura (Datura
discolor), and two grasses, six-weeks threeawn (Aristida adscensionis) and little-seed muhly
(Muhlenbergia microsperma).
Succulent ephemerals are mostly cool-season species, e.g., fringed redmaids (Calandrinia
ciliata), sand-cress (Cistanthe monandra), pygmy stonecrop (Crassula erecta), iceplants
(*Mesembryanthemum crystallinum and *M. nodiflorum), and broomrape (Orobanche spp.). Hotseason succulent ephemerals are represented by the purslanes (Portulaca spp.).
Facultative annual/perennial species (“AP” plants) include 37 species or 8% of the total annual
flora, or 5% of the total flora. Two closely related borages, Johnstonella (Cryptantha) holoptera and
J. (Cryptantha) racemosa, and an evening primrose (Chylismia arenaria) germinate only with winterspring rains (as do their strictly ephemeral congeneric species), but may survive several years as
perennials. Among the more common and widespread AP plants are two closely related desert
spurges (Euphorbia micromera and E. polycarpa), the composite Leucosyris arida (Arida arizonica),
and buffelgrass (*Cenchrus ciliaris).
Woody or semi-woody perennials and shrubs form a diverse group accounting for the majority
of the perennial plant cover. Most are drought deciduous and some exhibit drought-induced dieback
of portions or even all of their stems. Even species usually perceived as evergreen, such as
creosotebush (Larrea divaricata) lose most or occasionally all of their leaves during the most severe
droughts. Desert sumac (Rhus kearneyi), pygmy cedar (Peucephyllum schottii), and jojoba
(Simmondsia chinensis) are generally evergreen but may shed many or even most of their leaves in
extreme drought. Two grasses, galleta grass (Hilaria rigida) and bush muhly (Muhlenbergia porteri),
are unusual among Sonoran Desert grasses by taking on the growth-form of small shrubs. Galleta
grass plants can survive extreme drought by persisting as underground rhizomes.
Diversity of tree species is relatively low in deserts and arid regions. Among the largest trees in
the flora area are riparian or wetland species found along major canyons and at waterholes: canyon
hackberry (Celtis reticulata), cottonwood (Populus fremontii), and Goodding willow (Salix
gooddingii). These trees are winter-deciduous, reflecting their temperate affinity. In canyons of the
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Ajo Mountains, scrub oak (Quercus turbinella), can reach heights of 8+ m and trunks nearly 1 m in
diameter. Also found in canyon bottoms and on steep mountain slopes, the evergreen Arizona
rosewood (Vauquelinia californica) can reach a height of 47 ft (14.5 m) but is often shrub-sized.
Arizona juniper (Juniperus arizonica) is a common tree or large shrub at middle to higher elevations
of the Ajo Mountains.
Several legumes and giant cacti are the most widespread tree-sized plants in the desert
landscapes. The arborescent legume flora is dominated by two mesquites (Prosopis glandulosa and
P. velutina), ironwood (Olneya tesota), two palo verdes (Parkinsonia florida and P. microphylla), and
smoke tree (Psorothamnus spinosus). In addition, crucillo (Condalia globosa) occasionally becomes
arborescent, reaching up to 18 ft (5.5 m). Crucifixion thorn (Castela emoryi) attains a height of 25 ft
(7.6 m) on floodplains in the Valley of the Ajo in Organ Pipe, but is more often shrubby. For the most
part the lager trees in lowland and more arid regions are concentrated along xeroriparian
drainageways, although elephant tree (Bursera microphylla) and foothill palo verde (Parkinsonia
microphylla), as well as desert tree-beargrass (Nolina bigelovii) are common on many rocky desert
slopes.
Nineteen native tree species occur in the flora area, apart from the columnar cacti:
Bursera microphylla, elephant tree
Castela emoryi, crucifixion thorn
Celtis reticulata, canyon hackberry
Chilopsis linearis, desert willow
Condalia globosa, crucillo
Juniperus arizonica, Arizona juniper
Olneya tesota, ironwood
Nolina bigelovii, desert tree-beargrass
Parkinsonia florida, blue palo verde
Parkinsonia microphylla, foothill palo verde
Populus fremontii, Frémont cottonwood
Prosopis glandulosa, honey mesquite
Prosopis pubescens, screwbean
Prosopis velutina, velvet mesquite
Psorothamnus spinosus, smoke tree
Quercus turbinella, scrub oak
Salix gooddingii, Goodding willow
Sapindus drummondii, soapberry
Vauquelinia californica, Sonoran rosewood
Plants with succulent stems and/or leaves are especially conspicuous across most of
southwestern Arizona, and span a wide range of growth forms. The saguaro (Carnegiea gigantea) is
the tallest organism across much of the desert landscape, reaching over 40 ft (12 m) tall in the flora
area. Other large cacti that sometimes exceed shrub size are chain-fruit cholla (Cylindropuntia
fulgida var. fulgida), senita (Lophocereus schottii), and organ pipe (Stenocereus thurberi). Perennial,
rosette-forming leaf succulents, agaves (Agave spp.) and banana yucca (Yucca baccata) and the much
smaller Arizona live-forever (Dudleya arizonica), are restricted to rocky slopes and soils.
Although vines are generally few in deserts, there are 28 species of vining plants in the flora
area, or 3.8% of the total flora. Among the more common perennial vines are the milkweed
Funastrum hartwegii and the malpigh Cottsia gracilis. The cucurbit Brandegea bigelovii, a coolseason ephemeral, sometimes festoons desert shrubs in green curtains. The wild tepary bean
(Phaseolus acutifolius) is abundant at high elevations in the Ajo Mountains during the late summer,
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and the non-seasonal ephemeral legume Phaseolus filiformis is often common at lower elevations.
Hot- and cool-season ephemerals as well as perennials make up the list of vining plants:
Ephemeral/annual vines:
Brandegea bigelovii, desert star-vine
Cuscuta spp., dodder
Echinopepon wrightii, wild balsam-apple
Ipomoea spp., morning glory
Maurandya antirrhiniflora, blue snapdragon-vine
Neogaerrhinum filipes, yellow twining-snapdragon
Phaseolus acutifolius, tepary
Phaseolus filiformis, desert bean
Vicia ludoviciana, dear-pea vetch
Perennial vines:
Clematis drummondii, Texas virgin-bower
Cottsia gracilis, slender janusia
Cucurbita digitata, finger-leaf gourd
Cucurbita palmata, coyote gourd
Funastrum hartwegii, climbing milkweed
Jacquemontia pringlei, desert cluster-vine
Marah gilensis, big root
Matelea cordifolia, heart-leaf milkweed vine
Matelea parvifolia, spear-leaf milkweed vine
Metastelma arizonicum
Rhynchosia senna, Texas snout-bean
Tragia nepetifolia, nose-burn
Tumamoca macdougalii, Tumamoc globe-berry
Geophytes (perennials with underground storage organs, and above ground portions
deciduous during unfavorable seasons) are relatively few. These plants are widely scattered across
the region and show active growth and flowering at various seasons. The monocot geophytes
produce “bulbs” or corms:
Allium macropetalum, desert onion
Calochortus kennedyi, desert mariposa lily
Dichelostemma capitatum, wild hyacinth
Hesperocallis undulata, Ajo lily
Triteleiopsis palmeri, blue sand-lily
Zephyranthes longifolia, plains rain-lily
Non-monocot geophytes are characterized by enlarged underground tuberous roots.
Examples include:
Aristolochia watsonii, Indian root
Cucurbita digitata, finger-leaf gourd
Cucurbita palmata, coyote gourd
Hoffmannseggia glauca, hog potato
Mirabilis multiflora, Colorado four o’clock
Proboscidea altheifolia, desert devil’s claw
Tumamoca macdougalii, Tumamoc globe-berry

Felger, Rutman, Malusa, and Van Devender: Flora of southwestern Arizona

34

THREATS TO THE FLORA AREA
Significant threats to the natural resources and visitor experiences include overuse by visitors
in developed zones, groundwater drawdown and pesticide and herbicide drift from disturbed habitats
on the Sonora side of the border, and shocking borderland violence and U.S. Border Patrol activities.
As recently as 1990, one could backpack across the heart of flora area and encounter no people, no
vehicles, no lights. Invasive species were largely concentrated along dirt tracks, water resources, and
the highways fringing and bisecting the flora area. Less than two decades later, the flora area is
seriously threatened by invasive species, smugglers and job seekers and the Border Patrol, wildfire
and severe drought (e.g., Broyles & Haynes 2010; Felger & Broyles 2007c; Felger et al. 2007b).
Factsheets, management plans, and general information on the natural and human resources and
protection of the region are available at the websites of the various responsible U.S. agencies
including the regional offices of the U.S. Marine Corps <http://www.yuma.usmc.mil> and the U.S. Air
Force <http://www.luke.af.mil>, Cabeza Prieta National Wildlife Refuge <http://www.fws.gov/
southwest/refuges/arizona/cabeza>, Organ Pipe Cactus National Monument <http://www.nps.gov/orpi>,
and the U.S. Border Patrol <http://www.cbp.gov>. In spite of the problems, the vast major of the region
remains premier protected desert country unlike anywhere else in the world.
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ABSTRACT
A checklist is provided for the modern and fossil vascular plant flora of the contiguous
protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge,
and the Tinajas Altas Region in southwestern Arizona. The modern flora includes 741 native and
non-native taxa. The fossil record includes more than 219 species documented by specimens
recovered from packrat (Neotoma spp.) middens spanning the last 43,000+ years. An additional
checklist is provided for the approximately 135 taxa restricted to higher-elevation mountains in Organ
Pipe Cactus NM. This article is the second contribution for our flora of southwestern Arizona.
KEY WORDS: Sonoran Desert, vascular plant flora, Arizona, Organ Pipe Cactus National
Monument, Cabeza Prieta National Wildlife Refuge, Tinajas Altas, deep history, non-native species,
desert sky islands

This article provides a checklist for the vascular plant flora of the three contiguous protected
areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, and the
Tinajas Altas Region in southwestern Arizona—the heart of the Sonoran Desert (Figure 1). These
three entities encompass 514,242 hectares (1,270,700 acres), approximately 5141 km2 (1985 mi2).
This listing includes the modern flora documented by botanists as well as the fossil record based on
specimens collected and curated by packrats (Neotoma sp.). The modern flora includes at least 741
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Figure 1. Map of the flora area in southwestern Arizona. Map created by Ami Pate of Organ Pipe
Cactus National Monument.
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native and non-native taxa and is specimen-based. The fossil record includes more than 219 species
documented by specimens recovered from packrat (Neotoma spp.) middens spanning the last 43,000+
years (43,000 ybp to modern times). Van Devender sampled and studied numerous middens across
the flora area at 240–975 m (787–3200 ft) elevation (see Felger et al. 2012a, 2013). Following the
full checklist of the three protected areas is a checklist of approximately 135 taxa restricted to the Ajo
Mountains and other higher mountains in Organ Pipe, most of which are essentially desert sky island
populations.
Synonyms are provided and cross-indexed only for taxonomic changes not shown in the more
detailed checklist of the modern flora of the area published in Canotia (Felger et al. 2012b), and
additional taxonomic updates can be expected in forthcoming floristic treatments of our flora. Family
designations follow APG III. Non-native plants established as reproducing populations in the flora
area are indicated with an asterisk (*) and non-native species not established as reproducing
populations are marked with two asterisks (**). Present-day taxa also known from the fossil record
are indicated with a dagger symbol (†), and those no longer present in the flora area are indicated with
two daggers (††). Some fossils not identifiable to species are shown with dagger symbols and a
question mark (††?); these include ones identifiable only to genus, or a species group, or one of two
species, and may be the same as modern taxa or ones no longer present in the flora area. These same
symbols will be used throughout forthcoming contributions to our flora of the three protected areas in
southwestern Arizona. The individual taxonomic complexities including the fossil specimens will be
discussed and interpreted in the species accounts in forthcoming contributions.
This article is the second contribution for our flora in southwestern Arizona (Felger et al. 2013).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecologic, floristic, and deep history makeup of the flora area. Considerable additional background
information can be found in web sites for Organ Pipe and Cabeza Prieta, e.g., Organ Pipe Cactus
National Monument (2011) and Slone (2011). This flora will be published in segments in
forthcoming articles in Phytoneuron and will also be posted open access on the website of the
University of Arizona Herbarium (ARIZ).
MODERN AND FOSSIL TAXA IN ORGAN PIPE CACTUS NATIONAL MONUMENT,
CABEZA PRIETA NATIONAL WILDLIFE REFUGE,
AND THE TINAJAS ALTAS REGION
PTERIDOPHYTES
MARSILEACEAE
Marsilea vestita Hooker & Greville
PTERIDACEAE
Argyrochosma limitanea (Maxon) Windham subsp. limitanea
Astrolepis cochisensis (Goodding) D.M. Benham & Windham
Astrolepis sinuata (Lagasca ex Swartz) D.M. Benham & Windham subsp. sinuata
Bommeria hispida (Mettenius ex Kuhn) Underwood
Cheilanthes lindheimeri Hooker
Cheilanthes parryi (D.C. Eaton) Domin
Cheilanthes villosa Davenport ex Maxon
Cheilanthes wrightii Hooker
Cheilanthes yavapensis T. Reeves ex Windham
Notholaena californica D.C. Eaton subsp. californica
Notholaena standleyi Maxon
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Pellaea truncata Goodding
Pentagramma triangularis (Kaulfuss) Yatskievych et al. var. maxonii (Weatherby) Yatskievych et al.
LYCOPODS
SELAGINELLACEAE
†Selaginella arizonica Maxon
Selaginella eremophila Maxon
GYMNOSPERMS
CUPRESSACEAE
Juniperus arizonica R.P. Adams
††Juniperus californica Carrière
††Juniperus cf. osteosperma (Torrey) Little
††Juniperus scopulorum Sargent
EPHEDRACEAE
†Ephedra aspera Engelmann ex S. Watson
[E. fasciculata A. Nelson]
PINACEAE
††Pinus edulis Engelmann var. fallax Little
MAGNOLIIDS
ARISTOLOCHIACEAE
Aristolochia watsonii Wooton & Standley
SAURURACEAE
Anemopsis californica (Nuttall) Hooker & Arnott
EUDICOTS
ACANTHACEAE
Anisacanthus thurberi (Torrey) A. Gray
Carlowrightia arizonica A. Gray
Dicliptera resupinata (Vahl) de Jussieu
Justicia californica (Bentham) D.N. Gibson
†Justicia candicans (Nees) L.D. Benson
Justicia longii Hilsenbeck
Ruellia nudiflora (Engelmann & A. Gray) Urban
ADOXACEAE
**Sambucus cerulea Rafinesque
AIZOACEAE
*Mesembryanthemum crystallinum Linnaeus
*Mesembryanthemum nodiflorum Linnaeus
Trianthema portulacastrum Linnaeus
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AMARANTHACEAE (includes Chenopodiaceae)
*Amaranthus albus Linnaeus
Amaranthus crassipes Schlechtendahl var. crassipes
†Amaranthus fimbriatus (Torrey) Bentham ex S. Watson
†Amaranthus palmeri S. Watson
Amaranthus ×tucsonensis Henrickson
††?Amaranthus sp./spp.
†Atriplex canescens (Pursh) Nuttall subsp. canescens
††Atriplex confertifolia (Torrey & Frémont) S. Watson
†Atriplex elegans (Moquin-Tandon) D. Dietrich
Atriplex lentiformis (Torrey) S. Watson subsp. lentiformis
Atriplex linearis S. Watson
Atriplex pacifica A. Nelson
†Atriplex polycarpa (Torrey) S. Watson
**Bassia hyssopifolia (Pallas) Kuntze
*Chenopodium murale Linnaeus
Chenopodium watsonii A. Nelson
††?Froelichia sp.
Gomphrena sonorae Torrey
Monolepis nuttalliana (Schultes) Greene
Nitrophila occidentalis (Moquin-Tandon) S. Watson
*Salsola tragus Linnaeus
Suaeda nigra (Rafinesque) J.F. Macbride
Tidestromia lanuginosa (Nuttall) Standley subsp. eliassoniana Sánchez-del Pino & Flores Olvera
ANACARDIACEAE
†Rhus aromatica Aiton var. trilobata (Nuttall) A. Gray ex S. Watson
††Rhus cf. aromatica
Rhus kearneyi F.A. Barkley subsp. kearneyi
APIACEAE
Bowlesia incana Ruiz & Pavón
†Daucus pusillus Michaux
Eryngium nasturtiifolium de Jussieu ex F. Delaroche
Lomatium nevadensis (S. Watson) Coulter & Rose
Spermolepis lateriflora G.L. Nesom
[S. echinata (Nuttall) A. Heller, in part]
Yabea microcarpa (Hooker & Arnott) Koso-Poljanski
APOCYNACEAE (includes Asclepiadaceae)
†Asclepias albicans S. Watson
Asclepias erosa Torrey
Asclepias linaria Cavanilles
Asclepias nyctaginifolia A. Gray
Asclepias subulata Decaisne
Funastrum hartwegii (Vail) Schlechter
Haplophyton cimicidum A. de Candolle
Matelea cordifolia Woodson
Matelea parvifolia (Torrey) Woodson
Metastelma arizonicum A. Gray
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ASTERACEAE
Acamptopappus sphaerocephalus (Harvey & A. Gray) A. Gray var. sphaerocephalus
Acourtia nana (A. Gray) Reveal & R.M. King
Acourtia wrightii (A. Gray) Reveal & R.M. King
Adenophyllum porophylloides (A. Gray) Strother
Ageratina paupercula (A. Gray) R.M. King & H. Robinson
Ambrosia ambrosioides (Cavanilles) W.W. Payne
†Ambrosia confertiflora de Candolle
Ambrosia cordifolia (A. Gray) W.W. Payne
†Ambrosia deltoidea (Torrey) W.W. Payne
†Ambrosia dumosa (A. Gray) W.W. Payne
Ambrosia dumosa × A. ilicifolia
†Ambrosia ilicifolia (A. Gray) W.W. Payne
Ambrosia monogyra (Torrey & A. Gray ex A. Gray) Strother & B.G. Baldwin
†Ambrosia salsola (Torrey & A. Gray) Strother & B.G. Baldwin var. pentalepis (Rydberg) Strother &
B.G. Baldwin
Arida arizonica, see Leucosyris arida
Arida carnosa, see Leucosyris carnosa

Artemisia dracunculus Linnaeus
†Artemisia ludoviciana Nuttall subsp. albula (Wooton) D.D. Keck
††Artemisia tridentata Nuttall complex
Baccharis brachyphylla A. Gray
Baccharis salicifolia (Ruiz & Pavón) Persoon
Baccharis sarothroides A. Gray
†Bahiopsis parishii (Greene) E.E. Schilling & Panero
Baileya multiradiata Harvey & A. Gray
Baileya pleniradiata Harvey & A. Gray
†Bebbia juncea (Bentham) Greene var. aspera Greene
†Brickellia atractyloides A. Gray var. atractyloides
Brickellia californica (Torrey & A. Gray) A. Gray
†Brickellia coulteri A. Gray var. coulteri
Brickellia frutescens A. Gray
††?Brickellia sp.
††Calycoseris parryi A. Gray
Calycoseris wrightii A. Gray
**Carthamus tinctorius Linnaeus
*Centaurea melitensis Linnaeus
†Chaenactis carphoclinia A. Gray var. carphoclinia
†Chaenactis stevioides Hooker & Arnott
††Chrysothamnus teretifolius (Durand & Hilgard) H.M. Hall
††?Chrysothamnus sp.
†Cirsium neomexicanum A Gray
Diaperia verna (Rafinesque) Morefield var. verna
Dietera asteroides Torrey var. glandulosa (B.L. Turner) D.R. Morgan & R.L. Hartman
Eclipta prostrata (Linnaeus) Linnaeus
†Encelia farinosa A. Gray ex Torrey
Encelia farinosa × E. frutescens
Encelia frutescens (A. Gray) A. Gray
†Ericameria cuneata (A. Gray) McClatchie var. spathulata (A. Gray) H.M. Hall
†Ericameria laricifolia (A. Gray) Shinners
*Erigeron canadensis Linnaeus
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Erigeron lobatus A. Nelson
Eriophyllum lanosum (A. Gray) A. Gray
Gaillardia arizonica A. Gray
Gamochaeta stagnalis (I.M. Johnston) Anderberg
†Geraea canescens Torrey & A. Gray
Gutierrezia arizonica (A. Gray) M.A. Lane
†Gutierrezia sarothrae (Pursh) Britton & Rusby
†Gymnosperma glutinosum (Sprengel) Lessing
**Helianthus annuus Linnaeus
Helianthus niveus (Bentham) Brandegee subsp. tephrodes (A. Gray) Heiser
††?Heterotheca sp.
Hymenothrix wislizenii A. Gray
Hymenoxys odorata de Candolle
Isocoma acradenia (Greene) Greene var. acradenia
Koanophyllon palmeri (A. Gray) R.M. King & H. Robinson
*Lactuca serriola Linnaeus
Laennecia coulteri (A. Gray) G.L. Nesom
Leucosyris arida (B.L. Turner & D.B. Horne) Pruski & R.L. Hartman
[Arida arizonica (R.C. Jackson & R.R. Johnson) D.R. Morgan & R.L. Hartman]
Leucosyris carnosa (A. Gray) Greene
[Arida carnosa (A. Gray) D.R. Morgan & R.L. Hartman]
Logfia arizonica (A. Gray) Holub
Logfi depressa (A. Gray) Holub
Logfia filaginoides (Hooker & Arnott) Morefield
Machaeranthera tagetina Greene
Malacothrix fendleri A. Gray
Malacothrix glabrata (A. Gray ex D.C. Eaton) A. Gray
Malacothrix sonorae W.S. Davis & P.H. Raven
Monoptilon bellioides (A. Gray) H.M. Hall
*Oncosiphon piluliferum (Linnaeus f.) Källersjö
Packera quercetorum (Greene) C. Jeffrey
Palafoxia arida B.L. Turner & M.I. Morris var. arida
Parthenice mollis A. Gray
Pectis cylindrica (Fernald) Rydberg
Pectis linifolia Linnaeus var. linifolia
Pectis papposa Harvey & A. Gray var. papposa
Perityle ajoensis T.K. Todsen
†Perityle emoryi Torrey
††?Perityle sp.
†Peucephyllum schottii A. Gray
Pleurocoronis laphamioides (Rose) R.M. King & H. Robinson
Pleurocoronis pluriseta (A. Gray) R.M. King & H. Robinson
†?Pleurocoronis sp.
Pluchea odorata (Linnaeus) Cassini var. odorata
†Porophyllum gracile Bentham
Prenanthella exigua (A. Gray) Rydberg
Psathyrotes ramosissima (Torrey) A. Gray
Pseudognaphalium canescens (de Candolle) Anderberg
Psilostrophe cooperi (A. Gray) Greene
Rafinesquia californica Nuttall
†Rafinesquia neomexicana A. Gray
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Senecio flaccidus Lessing var. monoensis (Greene) B.L. Turner & T.M. Barkley
Senecio lemmonii A. Gray
Senecio mohavensis A. Gray
*Sonchus asper (Linnaeus) Hill subsp. asper
*Sonchus oleraceus Linnaeus
Stephanomeria exigua Nuttall subsp. exigua
Stephanomeria pauciflora (Torrey) Nelson
Stephanomeria schottii (A. Gray) A. Gray
Stylocline gnaphaloides Nuttall
Stylocline micropoides A. Gray
Tessaria sericea (Nuttall) Shinners
[Pluchea sericea (Nuttall) Coville]
†Thymophylla concinna (A. Gray) Strother
Thymophylla pentachaeta (de Candolle) Small var. belenidium (de Candolle) Strother
Townsendia annua Beaman
Trichoptilium incisum (A. Gray) A. Gray
†Trixis californica Kellogg var. californica
Uropappus lindleyi (de Candolle) Nuttall
**Verbesina encelioides (Cavanilles) Bentham f. & Hooker ex A. Gray
Xanthisma gracile (Nuttall) D.R. Morgan & R.L. Hartman
†Xanthisma spinulosus (Pursh) D.R. Morgan & R.L. Hartman var. gooddingii (A. Nelson) D.R.
Morgan & R.L. Hartman
Zinnia acerosa (de Candolle) A. Gray
BERBERIDACEAE
†Berberis haematocarpa Wooton
Berberis harrisoniana Kearney & Peebles
††?Berberis sp.
BIGNONIACEAE
Chilopsis linearis (Cavanilles) Sweet subsp. arcuata (Fosberg) Henrickson
BORAGINACEAE (includes Hydrophyllaceae)
†Amsinckia intermedia Fischer & C.E. Meyer
†Amsinckia tessellata A. Gray var. tessellata
Cryptantha angustifolia, see Johstonella angustifolia

†Cryptantha barbigera (A. Gray) Greene
Cryptantha ganderi I.M. Johnston
Cryptantha holoptera, see Johnstonella holoptera

†Cryptantha maritima (Greene) Greene
Cryptantha micrantha, see Eremocarya micrantha

†Cryptantha pterocarya (Torrey) Greene var. cycloptera (Greene) J.F. Macbride
Cryptantha racemosa, see Johnstonella racemosa

††Cryptantha utahensis (A. Gray) Greene
Eremocarya micrantha (Torrey) Greene subsp. micrantha
[Cryptantha micrantha (Torrey) I.M. Johnston var. micrantha]
Eucrypta chrysanthemifolia (Bentham) Greene var. bipinnatifida (Torrey) Constance
Eucrypta micrantha (Torrey) A. Heller
Harpogonella palmeri A. Gray
Heliotropium curassavicum Linnaeus
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Johstonella angustifolia (Torrey) Hasenstab & M.G. Simpson
[Cryptantha angustifolia (Torrey) Greene]
Johnstonella holoptera (A. Gray) Hasenstab & M.G Simpson
[Cryptantha holoptera (A. Gray) J.F. Macbride]
†Johnstonella racemosa (S. Watson ex A. Gray) Hasenstab & M.G. Simpson
[Cryptantha racemosa (S. Watson ex A. Gray) Greene]
†Lappula redowskii (Hornemann) Greene var. cupulata (A. Gray) M.E. Jones
Nama demissum A. Gray var. demissum
Nama hispidum A. Gray var. spathulata (Torrey) C.L. Hitchcock
†Pectocarya heterocarpa (I.M. Johnston) I.M. Johnston
†Pectocarya platycarpa (Munz & I.M. Johnston) Munz & I.M. Johnston
Pectocarya recurvata I.M. Johnston
Phacelia affinis A. Gray
Phacelia bombycina Wooton & Standley
Phacelia coerulea Greene
†Phacelia crenulata Torrey ex S. Watson var. ambigua (M.E. Jones) J.F. McBride
Phacelia distans Bentham
Phacelia neglecta M.E. Jones
Phacelia pedicellata A. Gray
Phacelia ramosissima Douglas ex Lehmann
Phacelia rotundifolia Torrey ex S. Watson
††?Phacelia sp.
Pholistima auritum (Lindley) Lilja ex Lindblom var. arizonicum (M.E. Jones) Constance
†Plagiobothrys arizonicus (A. Gray) Greene ex A. Gray
Plagiobothrys jonesii A. Gray
Tiquilia canescens (A. de Candolle) A.T. Richardson var. canescens
Tiquilia palmeri (A. Gray) T.A. Richardson
BRASSICACEAE
††Athysanus pusillus (Hooker) Greene
Boechera perennans (S. Watson) W.A. Weber
**Brassica nigra (Linnaeus) W.D.J. Koch
*Brassica tournefortii Gouan
**Capsella bursa-pastoris (Linnaeus) Medikus
Caulanthus lasiophyllus (Hooker & Arnott) Payson
†Descurainia pinnata (Walter) Britton
Dimorphocarpa pinnatifida Rollins
Dithyrea californica Harvey
Draba cuneifolia Nuttall ex Torrey & A. Gray
†Draba cf. cuneifolia
*Eruca vesicaria (Linnaeus) Cavanilles subsp. sativa (Miller) Thellung
Erysimum capitatum (Douglas ex Hooker) Greene
Hesperidanthus linearifolius (A. Gray) Rydberg
Lepidium densiflorum Schrader
†Lepidium lasiocarpum Nuttall ex Torrey & A. Gray
Lepidium thurberi Wooton
††?Lepidium sp./spp.
Lyrocarpa coulteri Hooker & Harvey
**Matthiola longipetala (Ventenat) de Candolle
**Nasturtium officinale W.T. Aiton
Physaria tenella (A. Nelson) O’Kane & Al-Shehbaz
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Sibara angelorum (S.Watson) Greene
Sibara virginica (Linnaeus) Rollins
**Sisymbrium altissimum Linnaeus
*Sisymbrium irio Linnaeus
**Sisymbrium orientale Linnaeus
Streptanthella longirostris (S. Watson) Rydberg
Streptanthus carinatus C. Wright ex A. Gray subsp. arizonicus (S. Watson) Kruckenberg, Rodman, &
Worthington
Thelypodium wrightii A. Gray
**Thlaspi arvense Linnaeus
†Thysanocarpus curvipes Hooker
BURSERACEAE
†Bursera microphylla A. Gray
CACTACEAE
†Carnegiea gigantea (Engelmann) Britton & Rose
††Coryphantha vivipera (Nuttall) Britton & Rose
†Cylindropuntia acanthocarpa (Engelmann & J.M. Bigelow) F.M. Knuth
Cylindropuntia acanthocarpa var. coloradensis (L.D. Benson) Pinkava
Cylindropuntia acanthocarpa var. major (Engelmann & J.M. Bigelow) Pinkava
Cylindropuntia acanthocarpa × C. spinosior
Cylindropuntia arbuscula (Engelmann) F.M. Knuth
†Cylindropuntia bigelovii (Engelmann) F.M. Knuth
Cylindropuntia echinocarpa (Engelmann & J.M. Bigelow) F.M. Knuth
†Cylindropuntia cf. fulgida (Engelmann) F.M. Knuth
Cylindropuntia fulgida var. fulgida
Cylindropuntia fulgida var. mamillata (Schott ex Engelmann) Backeberg
†Cylindropuntia leptocaulis (de Candolle) F.M. Knuth
†Cylindropuntia ramosissima (Engelmann) F.M. Knuth
Cylindropuntia spinosior (Engelmann) F.M. Knuth
Cylindropuntia versicolor (Engelmann ex J.M. Coulter) F.M. Knuth
††Cylindropuntia cf. whipplei (Engelmann & J.M. Bigelow) F.M. Knuth
†Echinocactus polycephalus Engelmann & J.M. Bigelow
Echinocactus polycephalus var. polycephalus
Echinocereus engelmannii (Parry ex Engelmann) Lemaire var. acicularis L.D. Benson
Echinocereus engelmannii var. chrysocentrus (Engelmann & J.M. Bigelow) Rümpler
Echinocereus nicholii (L.D. Benson) B.D. Parfitt
Echinocereus santaritensis W. Blum & Rutow
†?Echinocereus sp./spp.
Echinomastus erectocentrus (J.M. Coulter) Britton & Rose var. acunensis (W.T. Marshall) Bravo
†Ferocactus cylindraceus (Engelmann) Orcutt
†Ferocactus emoryi (Engelmann) Orcutt
†Ferocactus wislizeni (Engelmann) Britton & Rose
Grusonia kunzei (Rose) Pinkava
[G. parishii (Orcutt) Pinkava, misapplied to G. kunzei in the flora area. D. Pinkava and M.
Baker, pers. com. 2013]
Grusonia wrightiana (E.M. Baxter) E.M. Baxter, Calif. Cactaceae 58, 1935.
[Opuntia wrightiana Baxter, Cactus & Succ. Jour. 4: 283, 1932. O. wrightiana (E.M. Baxter)
Peebles, Desert Plant Life 9: 45, 1937. G. kunzei (Rose) Pinkava, misapplied to G. wrightii in
the flora area. D. Pinkava and M. Baker, pers. com. 2013]
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Grusonia wrightiana E.M. Baxter,
Lophocereus schottii (Engelmann) Britton & Rose var. schottii
Mammillaria grahamii Engelmann subsp. grahamii
†Mammillaria cf. grahamii
Mammillaria tetrancistra Engelmann
Mammillaria thornberi Orcutt
†?Mammillaria sp.
†Opuntia basilaris Engelmann & J.M. Bigelow
Opuntia basilaris var. basilaris
†Opuntia chlorotica Engelmann & J.M. Bigelow
Opuntia engelmannii Salm-Dyck ex Engelmann var. engelmannii
Opuntia engelmannii var. flavispina (L.D. Benson) B.D. Parfitt & Pinkava
**Opuntia engelmannii var. linguiformis (Griffiths) B.D. Parfitt & Pinkava
†Opuntia engelmannii and/or O. phaeacantha
Opuntia phaeacantha Engelmann
**Opuntia santa-rita (Griffiths & Hare) Rose
Peniocereus greggii (Engelmann) Britton & Rose var. transmontanus (Engelmann) Backeberg
Peniocereus striatus (Brandegee) Buxbaum
†Stenocereus thurberi (Engelmann) Buxbaum
CAMPANULACEAE
Nemacladus orientalis (McVaugh) Morin
Triodanis biflora (Ruiz & Pavón) Greene
CANNABACEAE
†Celtis pallida Torrey subsp. pallida
†Celtis reticulata Torrey
CAPPARACEAE
Atamisquea emarginata Miers ex Hooker & Arnott
CAPRIFOLIACEAE
††Symphoricarpos sp.
CARYOPHYLLACEAE
Achyronychia cooperi Torrey & A. Gray
Cerastium texanum Britton
Drymaria viscosa S. Watson
**Herniaria hirsuta Linnaeus var. cinerea (de Candolle) Loret & Barrandon
Loeflingia squarrosa Nuttall
Silene antirrhina Linnaeus
CHENOPODIACEAE, see AMARANTHACEAE
CLEOMACEAE
Polanisia dodecandra (Linnaeus) de Candolle subsp. trachysperma (Torrey & A. Gray) H.H. Iltis
Wislizenia refracta Engelmann subsp. refracta
CONVOLVULACEAE
Cuscuta californica Hooker & Arnott var. californica
Cuscuta legitima Costea & Stefanović
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Cuscuta salina Engelmann var. salina
Cuscuta tuberculata Brandegee
Cuscuta umbellata Kunth var. umbellata
Evolvulus alsinoides Linnaeus
Ipomoea costellata Torrey
Ipomoea cristulata Hallier
Ipomoea hederacea Jacquin
††?Ipomoea sp.
Jacquemontia pringlei A. Gray
CRASSULACEAE
Crassula connata (Ruiz & Pavón) Berger
Dudleya arizonica Rose
Graptopetalum rusbyi (Greene) Rose
CROSSOSOMATACEAE
†Crossosoma bigelovii S. Watson
CUCURBITACEAE
Brandegea bigelovii (S. Watson) Cogniaux
Cucurbita digitata A. Gray
Cucurbita palmata S. Watson
Echinopepon wrightii (A. Gray) S. Watson
Marah gilensis (Greene) Greene
Tumamoca macdougalii Rose
EUPHORBIACEAE
Acalypha californica Bentham
†Croton sonorae Torrey
Croton wigginsii L.C. Wheeler
Ditaxis adenophora (A. Gray) Pax & K. Hoffmann
Ditaxis brandegeei (Millspaugh) Rose & Standley var. intonsa I.M. Johnston
†Ditaxis lanceolata (Bentham) Pax & K. Hoffmann
†Ditaxis neomexicana (Müller Argoviensis) A. Heller
Ditaxis serrata (Torrey) A. Heller var. serrata
††?Ditaxis sp.
Euphorbia abramsiana L.C. Wheeler
Euphorbia albomarginata Torrey & A. Gray
Euphorbia arizonica Engelmann
Euphorbia capitellata Engelmann
Euphorbia eriantha Bentham
Euphorbia florida Engelmann
Euphorbia heterophylla Linnaeus
†Euphorbia hyssopifolia Linnaeus
†Euphorbia melanadenia Torrey
Euphorbia micromera Boissier ex Engelmann
†Euphorbia micromera and/or E. polycarpa
Euphorbia pediculifera Engelmann var. pediculifera
Euphorbia polycarpa Bentham
*Euphorbia prostrata Aiton
Euphorbia setiloba Engelmann ex Torrey
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Euphorbia spathulata Lamarck
Euphorbia trachysperma Engelmann
††?Euphorbia spp. (Chamaesyce)
†Jatropha cardiophylla (Torrey) Müller Argoviensis
Jatropha cinerea (Ortega) Müller Argoviensis
†Jatropha cuneata Wiggins & Rollins
†Sebastiania bilocularis S. Watson
Stillingia linearifolia S. Watson
†Tragia nepetifolia Cavanilles
FABACEAE
Acaciella angustissima (Miller) Britton & Rose
Acmispon brachycarpus (Bentham) D.D. Sokoloff
Acmispon maritimus (Nuttall) D.D. Sokoloff var. brevivexillus (Ottley) Brouillet
†Acmispon rigidus (Bentham) Brouilett
Acmispon strigosus (Nuttall) Brouillet
††?Acmispon sp./spp.
Astragalus didymocarpus Hooker & Arnott var. dispermus (A. Gray) M.E. Jones
Astragalus insularis Kellogg var. harwoodii Munz & McBurney
Astragalus lentiginosus Douglas ex Hooker var. australis Barneby
Astragalus lentiginosus var. yuccanus M.E. Jones
†Astragalus nuttallianus de Candolle
Astraglaus nuttalianus cf. var. imperfectus (Rydberg) Barneby
††?Astragalus sp.
Calliandra eriophylla Bentham
†Coursetia glandulosa A. Gray
†Dalea mollis Bentham
Dalea pogonathera A. Gray var. pogonathera
Dalea pringlei A. Gray var. pringlei
Desmodium procumbens (Miller) Hitchcock
Galactia wrightii A. Gray
Hoffmannseggia glauca (Ortega) Eifort
Lupinus arizonicus (S. Watson) S. Watson
Lupinus concinnus J. Agardh
Lupinus sparsiflorus Bentham
††?Lupinus sp./spp.
†Marina parryi (Torrey & A. Gray) Barneby
**Medicago polymorpha Linnaeus
*Melilotus indicus (Linnaeus) Allioni
Mimosa distachya Cavanilles var. laxiflora (Bentham) Barneby
Nissolia schottii (Torrey) A. Gray
†Olneya tesota A. Gray
**Parkinsonia aculeata Linneaus
†Parkinsonia florida (Bentham ex A. Gray) S. Watson
†Parkinsonia microphylla Torrey
Phaseolus acutifolius A. Gray var. acutifolius
Phaseolus filiformis A. Gray
Prosopis glandulosa Torrey var. torreyana (L.D. Benson) M.C. Johnston
†Prosopis glandulosa and/or P. velutina
Prosopis pubescens Bentham
Prosopis velutina Wooton
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Psorothamnus emoryi (A. Gray) Rydberg var. emoryi
Psorothamnus fremontii (Torrey ex A. Gray) Barneby
Psorothamnus spinosus (A. Gray) Barneby
Rhynchosia texana Torrey & A. Gray
†Senegalia greggii (A. Gray) Britton & Rose
†Senna covesii (A. Gray) H.S. Irwin & Barneby
Tephrosia vicioides Schlechtendal
Trifolium wormskioldii Lehmann
†Vachellia constricta (Bentham) Seigler & Ebinger
Vicia ludoviciana Nuttall ex Torrey & A. Gray var. ludoviciana
FAGACEAE
†Quercus turbinella Greene
FOUQUIERIACEAE
†Fouquieria splendens Engelmann subsp. splendens
GENTIANACEAE
Eustoma exaltatum (Linnaeus) Salisbury ex G. Don subsp. exaltatum
Zeltnera arizonica (A. Gray) G. Mansion
GERANIACEAE
*Erodium cicutarium (Linnaeus) L'Héritier ex Aiton
†Erodium texanum A. Gray
Geranium carolinianum Linnaeus
GROSSULARIACEAE
Ribes quercetorum Greene
HYDROPHYLLACEAE, see BORAGINACEAE
KOEBERLINIACEAE
†Koeberlinia spinosa Zuccarini
KRAMERIACEAE
Krameria bicolor S. Watson
†Krameria erecta Wildenow & Schultes
LAMIACEAE
Hedeoma nana (Torrey) Briquet var. macrocalyx W.S. Stewart
†Hedeoma cf. nana
†Hyptis albida Kunth
†Monardella arizonica Epling
Salvia columbariae Bentham
††Salvia mohavensis Greene
†Salvia pinguifolia (Fernald) Wooton & Standley
**Salvia reflexa Hornemann
Salvia vaseyi (Porter) Parish
Scutellaria mexicana (Torrey) A.J. Patton
Teucrium cubense Jacquin subsp. depressum (Small) E.M. McClintock & Epling
Teucrium glandulosum Kellogg
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LINACEAE
Linum lewisii Pursh var. lewisii
LOASACEAE
Eucnide rupestris (Baillon) H.J. Thompson & W.R. Ernst
Mentzelia affinis Greene
Mentzelia albicaulis Douglas ex Hooker
Mentzelia involucrata S. Watson
Mentzelia isolata Gentry
Mentzelia longiloba J. Darlington var. yavaipenis J.J. Schenk & L. Hufford
†Mentzelia puberula J. Darlington
†Petalonyx linearis Greene
Petalonyx thurberi A. Gray subsp. thurberi
LYTHRACEAE (includes Punicaceae)
**Punica granatum Linnaeus
MALPIGHIACEAE
†Cottsia gracilis (A. Gray) W.R. Anderson & C. Davis
MALVACEAE (includes Sterculiaceae)
Abutilon abutiloides (Jacquin) Garcke ex Hochreutiner
Abutilon incanum (Link) Sweet
Abutilon malacum S. Watson
Abutilon palmeri A. Gray
††?Abutilon sp.
Anoda abutiloides A. Gray
Anoda pentaschista A. Gray
Ayenia filiformis S. Watson
†Ayenia microphylla A. Gray
†Eremalche exilis (A. Gray) Greene
†Herissantia crispa (Linnaeus) Brizicky
Hermannia pauciflora S. Watson
Hibiscus biseptus S. Watson
Hibiscus coulteri Harvey ex A. Gray
†Hibiscus denudatus Bentham
Horsfordia alata (S. Watson) A. Gray
Horsfordia newberryi (S. Watson) A. Gray
††?Horsfordia sp./spp.
*Malva parviflora Linnaeus
Malvastrum bicuspidatum (S. Watson) Rose subsp. bicuspidatum
Malvella leprosa (Ortega) Krapovickas
Malvella sagittifolia (A. Gray) Fryxell
Rhynchosida physocalyx (A. Gray) Fryxell
Sida abutifolia Miller
†Sphaeralcea ambigua A. Gray subsp. ambigua
Sphaeralcea coulteri (S. Watson) A. Gray
Sphaeralcea emoryi Torrey ex A. Gray
Sphaeralcea laxa Wooton & Standley
††?Sphaeralcea sp./spp. (may include S. ambigua)
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MARTYNIACEAE
Proboscidea altheifolia (Bentham) Decaisne
Proboscidea parviflora (Wooton) Wooton & Standley subsp. parviflora
MOLLUGINACEAE
*Glinus lotoides Linnaeus
*Mollugo cerviana (Linnaeus) Séringe
MONTIACEAE
Calandrinia ciliata (Ruiz & Pavón) de Candolle
Cistanthe monandra (Nuttall) Hershkovitz
Claytonia perfoliata Donn ex Willdenow subsp. mexicana (Rydberg) J.M. Miller & K.L. Chambers
Phemeranthus aurantiacus (Engelmann) Kiger
MORACEAE
**Ficus carica Linnaeus
Morus microphylla Buckley
NYCTAGINACEAE
Abronia villosa S. Watson var. villosa
Acleisanthes longiflora A. Gray
†Allionia incarnata Linnaeus
*Boerhavia coccinea Miller
Boerhavia erecta Linnaeus
Boerhavia megaptera Standley
†Boerhavia cf. megaptera Standley
Boerhavia pterocarpa S. Watson.
Boerhavia spicata Choisy var. palmeri S. Watson
Boerhavia triquetra S. Watson
†Boerhavia wrightii A. Gray
††?Boerhavia sp.
Commicarpus scandens (Linnaeus) Standley
Mirabilis coccinea (Torrey) Bentham & Hooker f.
†Mirabilis laevis (Bentham) Curran var. villosa (Kellogg) Spellenberg
††Mirabilis cf. linearis (Pursh) Heimerl
Mirabilis multiflora (Torrey) A. Gray
Mirabilis tenuiloba S. Watson
OLEACEAE
†Forestiera phillyreoides (Bentham) Torrey
†Forestiera cf. pubescens Nuttall
Fraxinus velutina Torrey
Menodora scabra A. Gray
††?Menodora sp.
ONAGRACEAE
Chylismia arenaria A. Nelson
Chylismia claviformis (Torrey & Frémont) A. Heller subsp. peeblesii (Munz) W.L. Wagner & Hoch
Chylismia claviformis subsp. rubescens (P.H. Raven) W.L. Wagner & Hoch
Epilobium canum (Greene) P.H. Raven subsp. latifolium (Hooker) P.H. Raven
Eremothera boothii (Douglas) W.L. Wagner & Hoch subsp. condensata (Munz) W.L. Wagner & Hoch
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Eremothera chamaenerioides (A. Gray) W.L. Wagner & Hoch
Eulobus californicus Nuttall ex Torrey & A. Gray
Oenothera arizonica (Munz) W.L. Wagner
Oenothera curtiflora W.L. Wagner & Hoch
Oenothera deltoides Torrey & Frémont subsp. deltoides
Oenothera primiveris A. Gray
OROBANCHACEAE (includes Scrophulariaceae, in part)
Castilleja exserta (A. Heller) T.I. Chuang & Heckard subsp. exserta
Castilleja lanata A. Gray
††?Castilleja sp./spp.
†Orobanche cooperi (A. Gray) A. Heller
Orobanche fasciculata Nuttall
OXALIDACEAE
Oxalis albicans Kunth
PAPAVERACEAE
Argemone gracilenta Greene
**Argemone ochroleuca Sweet subsp. ochroleuca
Eschscholzia californica Chamisso subsp. mexicana (Greene) C. Clark
Eschscholzia minutiflora S. Watson
PHRYMACEAE (includes Scrophulariaceae, in part)
Erythranthe cordata (Greene) G.L.Nesom
[Mimulus cordatus Greene. M. guttatus Fischer ex de Candolle, in part, missaplied]
Erythranthe rubella (A. Gray) N.S. Fraga
[Mimulus rubellus A. Gray]
PHYTOLACCACEAE
Rivina humilis Linnaeus
PLANTAGINACEAE (includes Scrophulariaceae, in part)
Keckiella antirrhinoides (Bentham) Straw subsp. microphylla A. Gray) Straw
Maurandya antirrhiniflora Humboldt & Bonpland ex Willdenow
Neogaerrhinum filipes (A. Gray) Rothmaler
Nuttallanthus texanus (Scheele) D.A. Sutton
Penstemon parryi (A. Gray) A. Gray
Penstemon pseudospectabilis M.E. Jones subsp. pseudospectabilis
††?Penstemon sp.
†Plantago ovata Forsskål var. fastigiata (E. Morris) S.C. Meyers & Liston
Plantago patagonica Jacquin
Pseudorontium cyathiferum (Bentham) Rothmaler
Sairocarpus pusillus (Brandegee) D.A. Sutton
Sairocarpus watsonii (Vasey & Rose) D.A. Sutton
Stemodia durantifolia (Linnaeus) Swartz
Veronica peregrina Linnaeus subsp. xalapensis (Kunth) Pennell
PLUMBAGINACEAE
Plumbago zeylanica Linnaeus

17

Felger, Rutman, Malusa, and Van Devender: Flora of southwestern Arizona: Checklist

POLEMONIACEAE
Aliciella latifolia (S. Watson) J.M. Porter subsp. latifolia
Eriastrum diffusum (A. Gray) H. Mason
Eriastrum eremicum (Jepson) H. Mason subsp. yageri (M.E. Jones) H. Mason
Gilia flavocincta A. Nelson subsp. australis (A.D. & V.E. Grant) A.G. Day & V.E. Grant
Gilia stellata A. Heller
††?Gila sp.
Ipomopsis multiflora (Nuttall) V.E. Grant
Langloisia setosissima (Torrey & A. Gray) Greene subsp. setosissima
Leptosiphon aureus (Nuttall) J.M. Porter & L.A. Johnson subsp. aureus
Linanthus aureus (Nuttall) Greene
Linanthus bigelovii (A. Gray) Greene
Linanthus cf. bigelovii
Linanthus cf. bigelovii × jonesii (possible hybrid)
Linanthus demissus (A. Gray) Greene
Linanthus jonesii (A. Gray) Greene
Linanthus cf. jonesii
Loeseliastrum schottii (Torrey) Timbrook
Phlox tenuifolia E.E. Nelson
POLYGALACEAE
Polygala macradenia A. Gray
POLYGONACEAE
†Chorizanthe brevicornu Torrey subsp. brevicornu
†Chorizanthe corrugata (Torrey) Torrey & A. Gray
†Chorizanthe rigida (Torrey) Torrey & A. Gray
†Eriogonum abertianum Torrey
Eriogonum deflexum Torrey var. deflexum
†Eriogonum fasciculatum Bentham (var. unknown)
†Eriogonum fasciculatum var. polifolium (Bentham) Torrey & A. Gray
Eriogonum inflatum Torrey & Frémont
Eriogonum maculatum A. Heller
Eriogonum thomasii Torrey
Eriogonum thurberi Torrey
Eriogonum trichopes Torrey
†Eriogonum wrightii Torrey ex Bentham (var. unknown)
†Eriogonum wrightii var. nodosum (Small) Reveal
Nemacaulis denudata Nuttall var. gracilis Goodman & L.D. Benson
*Polygonum argyrocoleon Steudel ex Kunze
Pterostegia drymarioides Fischer & C.A. Meyer
Rumex hymenosepalus Torrey
PORTULACACEAE
Portulaca halimoides Linnaeus
*Portulaca oleracea Linnaeus
Portulaca suffrutescens Engelmann
Portulaca umbracticola Kunth
PRIMULACEAE
**Anagallis arvensis Linnaeus subsp. arvensis
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Androsace occidentalis Pursh
PUNICACEAE, see LYTHRACEAE
RANUNCULACEAE
†Anemone tuberosa Rydberg
Clematis drummondii Torrey & A. Gray
Delphinium scaposum Greene
†Myosurus cupulatus S. Watson
Myosurus minimus Linnaeus
††Myosurus nitidus Eastwood
RESEDACEAE
Oligomeris linifolia (Vahl) J.F. Macbride
RHAMNACEAE
††Ceanothus vestitus Greene
Condalia globosa I.M. Johnston var. pubescens I.M. Johnston
††?Condalia globosa &/or C. warnockii
Frangula betulifolia (Greene) Grubov
Rhamnus crocea Nuttall
†Ziziphus obtusifolia (Hooker ex Torrey & A. Gray) A. Gray var. canescens (A. Gray) M.C. Johnston
ROSACEAE
†Vauquelinia californica (Torrey) Sargent subsp. sonorensis W.J. Hess & Henrickson
RUBIACEAE
Galium aparine Linnaeus
Galium microphyllum A. Gray
†Galium stellatum Kellogg
RUTACEAE
Ptelea trifoliata Linnaeus
†Thamnosma montana Torrey & Frémont
SALICACEAE
Populus fremontii S. Watson subsp. fremontii
Salix gooddingii C.R. Ball
SANTALACEAE
†Phoradendron californicum Nuttall
††Phoradendron juniperinum Engelmann
††Phoradendron serotinum (Rafinesque) M.C. Johnston
SAPINDACEAE
Dodonaea viscosa Jacquin var. angustifolia (Linnaeus f.) Bentham
Sapindus drummondii Hooker & Arnott
SCROPHULARIACEAE, see OROBANCHACEAE, PHRYMACEAE, and PLANTAGINACEAE
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SIMAROUBACEAE
Castela emoryi (A. Gray) Moran & Felger
SIMMONDSIACEAE
†Simmondsia chinensis (Link) C.K. Schneider
SOLANACEAE
Capsicum annuum Linnaeus var. glabriusculum (Dunal) Heiser & Pickersgill
Chamaesaracha coronopus (Dunal) A. Gray
Datura discolor Bernhardi
††Datura wrightii Regel
Lycium andersonii A. Gray var. andersonii
Lycium berlandieri Dunal var. longistylum C.L. Hitchcock
†Lycium cf. berlandieri
Lycium californicum Nuttall ex A. Gray var. californicum
Lycium exsertum A. Gray
Lycium fremontii A. Gray var. fremontii
†Lycium macrodon A. Gray var. macrodon
Lycium parishii A. Gray var. parishii
††?Lycium sp./spp.
Nicotiana clevelandii A. Gray
**Nicotiana glauca Graham var. glauca
†Nicotiana obtusifolia Martens & Galeotti
Petunia parviflora de Jussieu
*Physalis acutifolia (Miers) Sandwith
Physalis lobata Torrey
Physalis versicolor Rydberg
††?Physalis sp./spp.
*Solanum americanum Miller
Solanum douglasii Dunal
†Solanum hindsianum Bentham
Solanum xanti A. Gray
STERCULIACEAE, see MAVACEAE
TALINACEAE
Talinum paniculatum (Jacquin) Gaertner
TAMARICACEAE
**Tamarix aphylla (Linnaeus) Karsten
*Tamarix chinensis Loureiro
ULMACEAE, see CANNABACEAE
URTICACEAE
†Parietaria hespera B.D. Hinton var. hespera
VERBENACEAE
Aloysia wrightii (A. Gray) A. Heller ex Abrams
Glandularia gooddingii (Briquet) Solbrig
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Glandularia latiloba (L.M. Perry) G.L. Nesom
[Glandularia bipinnatifida (Nuttall) Nuttall var. latilobata (L.M. Perry) B.L. Turner]
††?Glandularia sp./spp.
**Lantana camara Linnaeus
Tetraclea coulteri A. Gray
Verbena bracteata Lagasca & Rodriguez
Verbena menthifolia Bentham
Verbena xylopoda (L.M. Perry) G.L. Nesom
VISCACEAE, see SANTALACEAE
ZYGOPHYLLACEAE
Fagonia californica Bentham subsp. californica
Fagonia californica subsp. longipes (Standley) Felger & C.H. Lowe
Fagonia pachyacantha Rydberg
Kallstroemia californica (S. Watson) Vail
Kallstroemia grandiflora Torrey ex A. Gray
††?Kallstroemia sp./spp.
†Larrea divaricata Cavanilles subsp. tridentata (Sessé & Moçiño ex de Candolle) Felger & C.H. Lowe
*Tribulus terrestris Linnaeus
MONOCOTYLEDONS
AGAVACEAE, see ASPARAGACEAE
ALISMATACEAE
Sagittaria sp.?
ALLIACEAE, see AMARYLLIDACEAE
AMARYLLIDACEAE
Allium macropetalum Rydberg
Habranthus longifolius (Hemsley) Flagg, G. Lom. Smith & Meerow
[Zephyranthes longifolia Hemsley]
ARECACEAE
**Washingtonia filifera (Linden ex André) H. Wendland de Barry
ASPARAGACEAE (includes Agavaceae, Nolinaceae, Ruscaceae, Themidaceae)
Agave ×ajoensis W.C. Hodgson
†Agave deserti Engelmann subsp. simplex Gentry
Agave schottii Engelmann var. schottii
Dichelostemma capitatum (Bentham) Alph. Wood subsp. pauciflorum (Torrey) Keator
Hesperocallis undulata A. Gray
††Hesperoyucca whipplei (Torrey) Baker
†Nolina bigelovii (Torrey) S. Watson
†Nolina microcarpa S. Watson
Triteleiopsis palmeri (S. Watson) Hoover
Yucca baccata Torrey var. brevifolia L.D. Benson & Darrow
†Yucca baccata (var. unknown)
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††Yucca brevifolia Engelmann
Yucca elata Engelmann
COMMELINACEAE
Commelina erecta Linnaeus
CYPERACEAE
Cyperus esculentus Linnaeus var. leptostachyus Boeckeler
Cyperus laevigatus Linnaeus
Cyperus mutisii (Kunth) Andersson
Cyperus squarrosus Linnaeus
Eleocharis coloradoensis (Britton) Gilly
Eleocharis flavescens (Pioret) Urban var. flavescens
Eleocharis rostellata (Torrey) Torrey
Schoenoplectus americanus (Persoon) Volkart ex Schinz & R. Keller
HYDROCHARITACEAE (includes Najadaceae)
Najas marina Linnaeus
IRIDACEAE
Sisyrinchium demissum Greene
JUNCACEAE
Juncus bufonius Linnaeus
Juncus cooperi Engelmann
Juncus mexicanus Willdenow ex Schultes & Schultes f.
LILIACEAE
Calochortus kennedyi Porter
NOLINACEAE, see ASPARAGACEAE
POACEAE
†Aristida adscensionis Linnaeus
Aristida californica Thurber var. californica
Aristida californica var. glabrata Vasey
†Aristida purpurea Nuttall var. nealleyi (Vasey) Allred
Aristida purpurea var parishii (Hitchcock) Allred
†Aristida cf. purpurea
Aristida ternipes Cavanilles var. gentilis (Henrard) Allred
Aristida ternipes var. ternipes
*Avena fatua Linnaeus
†Bothriochloa barbinodis (Lagasca) Herter
†Bothriochloa cf. barbinodis
†Bouteloua aristidoides (Kunth) Grisebach
Bouteloua barbata Lagasca var. barbata
Bouteloua barbata var. rothrockii (Vasey) Gould
†Bouteloua barbata var. barbata and/or var. rothrockii
†Bouteloua curtipendula (Michaux) Torrey
†Bouteloua repens (Kunth) Scribner & Merrill
†Bouteloua trifida Thurber
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Bromus carinatus Hooker & Arnott
*Bromus madritensis Linnaeus subsp. rubens (Linnaeus) Husnot
**Bromus tectorum Linnaeus
*Cenchrus ciliaris Linnaeus
*Cenchrus echinatus Linnaeus
*Cenchrus setaceus (Forsskål) Morrone
*Cenchrus spinifex Cavanilles
Chloris virgata Swartz
Cottea pappophoroides Kunth
*Cynodon dactylon (Linnaeus) Persoon var. dactylon
*Dactyloctenium aegyptium (Linnaeus) Willdenow
†Dasyochloa pulchella (Kunth) Willdenow ex Rydberg
†Digitaria californica (Bentham) Henrard var. californica
Dinebra panicea (Retzius) P.M. Peterson & N. Snow subsp. brachiata (Steudel) P.M. Peterson & N.
Snow
[Leptochloa panicea (Retzius) Ohwi subsp. brachiata (Steudel) N.W. Snow]
Dinebra viscida (Scribner) P.M. Peterson & N. Snow
[Leptochloa viscida (Scribner) Beal]
Diplachne fusca (Linnaeus) P. Beauvois ex Roemer & Schultz subsp. uninervia (J. Presl) P.M.
Peterson & N. Snow
[Leptochloa fusca (Linnaeus) Kunth subsp. uninervia (J. Presl) N. Snow]
Disakisperma dubium (Kunth) P.M. Peterson & N. Snow
[Leptochloa dubia (Kunth) Nees]
Distichlis spicata (Linnaeus) Greene
*Echinochloa colona (Linnaeus) Link
*Echinochloa crus-galli (Linnaeus) P. Beauvois
Elymus elymoides (Rafinesque) Swezey var. brevifolius (J.G. Smith) Dorn
†Elymus cf. elymoides
*Enneapogon cenchroides (Lichtenstein ex Roemer & Schultes) C.E. Hubbard
Enneapogon desvauxii P. Beauvis
**Eragrostis barrelieri Daveau
*Eragrostis cilianensis (Allioni) Vignolo Lutati ex Janchen
Eragrostis intermedia Hitchcock
*Eragrostis lehmanniana Nees
Eragrostis pectinacea (Michaux) Nees var. pectinacea
†Eragrostis cf. pectinacea
†Eriochloa acuminata (J. Presl) Kunth var. acuminata
Eriochloa aristata Vasey var. aristata
†Festuca microstachys Nuttall
†Festuca octoflora Walter
††?Festuca (Vulpia) sp.
†Heteropogon contortus (Linnaeus) P. Beauvois ex Roemer & Schultes
Hilaria belangeri (Steudel) Nash
†Hilaria rigida (Thurber) Bentham ex Scribner
Hopia obtusa (Kunth) Zuloaga & Morrone
*Hordeum murinum Linnaeus subsp. glaucum (Steudel) Tzvelev
††Hordeum pusillum Nuttall
Leptochloa crinitia (Lagasca) P.M. Peterson & N. Snow
[Trichloris crinita (Lagasca) Parodi]
Leptochloa dubia, see Disakisperma dubium
Leptochloa fusca subsp. uninervia, see Diplachne fusca subsp. uninervia
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Leptochloa panicea subsp. brachiata, see Dinebra panicea subsp. brachiata
Leptochloa viscida, see Dinebra viscida

Melica frutescens Scribner
Muhlenbergia alopecuroides (Grisebach) P.M. Peterson & Columbus
Muhlenbergia appressa C.O. Goodding
Muhlenbergia dumosa Scribner ex Vasey
†Muhlenbergia emersleyi Vasey
Muhlenbergia fragilis Swallen
†Muhlenbergia microsperma (de Candolle) Kunth
††Muhlenbergia polycaulis Scribner
Muhlenbergia porteri Scribner ex Beal
Muhlenbergia rigens (Bentham) Hitchcock
Muhlenbergia tenuifolia (Kunth) Kunth
Panicum alatum Zuloaga & Morrone var. alatum
*Panicum antidotale Retzius
†Panicum hallii Vasey var. hallii
†Panicum hirticaule J. Presl var. hirticaule
Pappophorum vaginatum Buckley
††Paspalum sp.
*Phalaris caroliniana Walter
*Phalaris minor Retzius
Phragmites australis (Cavanilles) Trinius ex Steudel subsp. berlandieri (E. Fournier) Saltonstall &
Hauber
**Poa annua Linnaeus
†Poa bigelovii Vasey & Scribner
††Poa fendleriana (Steudel) Vasey
*Polypogon monspeliensis (Linnaeus) Desfontaines
*Polypogon viridis (Gouan) Breistroffer
*Schismus arabicus Nees
*Schismus barbatus (Linnaeus) Thellung
†Setaria grisebachii E. Fournier
Setaria liebmannii E. Fournier
†Setaria macrostachya Kunth
*Sorghum halepense (Linnaeus) Persoon
Sporobolus airoides (Torrey) Torrey subsp. airoides
Sporobolus cryptandrus (Torrey) A. Gray
Sporobolus flexuosus (Thurber ex Vasey) Rydberg
Sporobolus pyramidatus (Lamarck) Hitchcock
†Stipa speciosa Trinius & Ruprecht var. speciosa
Trichloris crinita, see Leptochloa crinitia

Tridens eragrostoides (Vasey & Scribner) Nash
†Tridens muticus (Torrey) Nash var. muticus
**Triticum aestivum Linnaeus
Urochloa arizonica (Scribner & Merrill) Morrone & Zuloaga
††Zuloagaea bulbosa (Kunth) Bess
POTAMOGETONACEAE (includes Zannichelliaceae)
Stuckenia pectinata (Linnaeus) Börner
Zannichellia palustris Linnaeus
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RUPPIACEAE
Ruppia cirrhosa (Petagna) Grande
RUSCACEAE, see ASPARAGACEAE
THEMIDACEAE, see ASPARAGACEAE
TYPHACEAE
Typha domingensis Persoon
ZANNICHELLIACEAE, see POTAMOGETONACEAE

MOUNTAIN PLANTS OF ORGAN PIPE CACTUS NATIONAL MONUMENT
Approximately 135 taxa (132 species, one variety, and two hybrids) within the flora area are
known only from the higher, larger mountains in the Monument. All 135 occur in the Ajo Mountains
and some have population in other larger mountains in Organ Pipe, mostly at their upper elevations,
i.e., Bates (BT), Diablo (DM), Growler (GM), Puerto Blanco (PB), and Santa Rosa (SR) Mountains
(Fig. 2). Most of these populations are essentially desert “sky island” populations although some
occur at lower elevations in these mountains. Ericameria cuneata probably also occurs in the Cabeza
Prieta NWR portion of upper elevations in the Growler Mountains.
PTERIDACEAE
Argyrochosma limitanea
Astrolepis sinuata (BT)
Bommeria hispida (SR)
Cheilanthes villosa
Cheilanthes wrightii (BT)
Cheilanthes yavapensis
Pentagramma triangularis
GYMNOSPERMS
CUPRESSACEAE
Juniperus arizonica (PB)
EUDICOTS
ACANTHACEAE
Dicliptera resupinata
Justicia candicans
Justicia longii
AMARANTHACEAE
Amaranthus ×tucsonensis
Gomphrena sonorae
ANACARDIACEAE
Rhus aromatica
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APIACEAE
Lomatium nevadense
Yabea microcarpa
APOCYNACEAE
Asclepias linaria
Haplophyton cimicidum
Matelea cordifolia
ASTERACEAE
Ageratina paupercula
Ambrosia cordifolia (DM)
Artemisia dracunculus
Brickellia californica
Brickellia frutescens (PB)
Ericameria cuneata (GM?)
Ericameria laricifolia
Gamochaeta stagnalis
Koanophyllon palmeri
Machaeranthera tagetina (DM)
Packera quercetorum
Perityle ajoensis
Pseudognaphalium canescens
BERBERIDACEAE
Berberis haematocarpa
Berberis harrisoniana
BORAGINACEAE
Harpogonella palmeri (SR)
Phacelia ramosissima
BRASSICACEAE
Boechera perennans
Erysimum capitatum
Hesperidanthus linearifolius (PB)
Thelypodium wrightii (DM)
CACTACEAE
Echinocereus santaritensis
CAMPANULACEAE
Triodanis biflora
CANNABACEAE
Celtis reticulata
CARYOPHYLLACEAE
Cerastium texanum (DM)
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CONVOLVULACEAE
Cuscuta californica (SR)
Ipomoea costellata
Ipomoea cristulata
Jacquemontia pringlei
CRASSULACEAE
Graptopetalum rusbyi
CUCURBITACEAE
Echinopepon wrightii
Marah gilensis
EUPHORBIACEAE
Euphorbia arizonica?
Euphorbia capitellata
Euphorbia melanadenia
FABACEAE
Acaciella angustissima
Astragalus didymocarpus
Dalea pringlei
Desmodium procumbens
Galactia wrightii
Mimosa distachya (SR)
Nissolia schottii (SR)
Phaseolus acutifolius
Rhynchosia texana
Tephrosia vicioides
Trifolium wormskioldii (DM)
FAGACEAE
Quercus turbinella
GERANIACEAE
Geranium carolinianum
GROSSULARIACEAE
Ribes quercetorum
LAMIACEAE
Monardella arizonica
Salvia pinguifolia
MALVACEAE
Abutilon abutiloides (PB)
Anoda abutiloides
Anoda pentaschista
Hermannia pauciflora
Hibiscus biseptus
Malvastrum bicuspidatum
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Sida abutifolia
MONTIACEAE
Calandrinia ciliata (PB)
Claytonia perfoliata
Phemeranthus aurantiacus
MORACEAE
Morus microphylla
NYCTAGINACEAE
Boerhavia megaptera
Mirabilis coccinea
Mirabilis multiflora
OLEACEAE
Forestiera phyllyreoides (PB)
Fraxinus velutina
ONAGRACEAE
Epilobium canum
OXALIDACEAE
Oxalis albicans
PHYTOLACCACEAE
Rivina humilis (DM)
PLANTAGINACEAE
Castilleja lanata
Keckiella antirrhinoides
Stemodia durantifolia
PLUMBAGINACEAE
Plumbago zeylanica
POLEMONIACEAE
Ipomopsis multiflora
Phlox tenuifolia (DM)
PORTULACACEAE
Portulaca suffrutescens
Portulaca umbracticola
PRIMULACEAE
Androsace occidentalis (DM)
RANUNCULACEAE
Anemone tuberosa
Myosurus cupulatus

28

Felger, Rutman, Malusa, and Van Devender: Flora of southwestern Arizona: Checklist

RHAMNACEAE
Frangula betulifolia
Rhamnus crocea
ROSACEAE
Vauquelinia californica (DM, PB)
RUBIACEAE
Galium microphyllum
RUTACEAE
Ptelea trifoliata
SOLANACEAE
Capsicum annuum
Solanum douglasii (BT, DM)
Solanum xanti
TALINACEAE
Talinum paniculatum
MONOCOTYLEDONS
AMARYLLIDACEAE
Habranthus longifolius
ASPARAGACEAE
Agave ×ajoensis
Agave schottii (DM)
Nolina microcarpa
Yucca baccata
COMMELINACEAE
Commelina erecta
LILIACEAE
Calochortus kennedyi
POACEAE
Bouteloua barbata var. rothrockii (BT)
Bouteloua curtipendula (PB)
Disakisperma dubium
Elymus elymoides
Eragrostis intermedia
Festuca microstachys
Hilaria belangeri
Melica frutescens
Muhlenbergia alopecuroides
Muhlenbergia appressa
Muhlenbergia dumosa
Muhlenbergia emersleyi
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Muhlenbergia fragilis
Muhlenbergia rigens
Muhlenbergia tenuifolia
Pappophorum vaginatum
Setaria grisebachii
Setaria liebmannii
Tridens eragrostoides
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ABSTRACT
A floristic account is provided for the ferns, lycopods, and gymnosperms as part of the
vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona—the
heart of the Sonoran Desert. This floristic treatment includes identification keys, common names
when available in English, Spanish, and the local O’odham language, brief descriptions, local and
global distributions, fossil records from packrat middens, ethnobotanical information, natural history
observations, and specimen citations. This is the third contribution for our flora and follows Felger et
al. (2013a, 2013b). We also include a brief explanation of the format for the species accounts in this
and forthcoming contributions. These contributions are also posted open-access on the website of the
University of Arizona Herbarium (ARIZ).

This publication is a floristic account of the ferns, lycopods, and gymnosperms as part of the
vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona—the
heart of the Sonoran Desert (Figure 1). The floristic treatment includes identification keys, brief
descriptions, common names when available in English, Spanish, and the local O’odham language,
local and global distributions, fossil records from packrat middens, ethnobotanical information,
natural history notes, and specimen citations. This is the third contribution for this flora and follows
Felger et al. (2013a, 2013b) and includes a brief explanation of format and contents for the species
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accounts for the present and forthcoming treatments. These contributions are also posted open access
on the website of the University of Arizona Herbarium (ARIZ).

Figure 1. Flora area in southwestern Arizona. Map prepared by Ami Pate of Organ Pipe Cactus NM, 2013.

SPECIES ACCOUNTS – THE FLORA
Plants in this flora are grouped as pteridophytes (ferns and lycopods or “ferns and fern
relatives”), gymnosperms (cone-bearing plants), magnoliids (early angiosperms, or early dicots),
eudicots (eudicotyledons, dicotyledons in general), and monocots (monocotyledons). Within these
categories the plants are listed alphabetically by family, genus, species, and infraspecific taxa
(subspecies or varieties). The accepted scientific names are in bold. The authors of scientific names
are not in bold. Selected synonyms of scientific names are italicized within brackets [--]. Vernacular,
or common names, follow the scientific names or synonyms and when known or deemed worthwhile
are given in English, Spanish, and the Hia C-ed O’odham dialect, respectively. The Spanish-language
names are italicized. The O’odham orthography generally follows that of Alvarez and Hale (1970),
with the exception that v is substituted for w. In Hia C-ed O'odham speech, v and w are both used,
depending on context (Gary Nabhan in Felger et al. 1992; Felger et al. 2007b). Plant family
designations follow the APG III system (Angiosperm Phylogeny Group; Stevens 2011).
All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2013). This is a specimen-based flora and all specimens cited have been seen or
verified by Felger or co-authors unless otherwise noted. Some records are verified by a scanned
image of a herbarium specimen; others records are noted as documented by an observation, photo, or
a published report. The date of collection, name of the collector and collection number are provided,
or if no collection number is provided on the herbarium label, then the specimen is identified by the
date of collection, for example, Harbison 6 Mar 1937. Additional specimen records can often be
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found in the Southwest Environmental Information Network (SEINet 2013), and/or the regional
herbaria including ARIZ, ASU, DES, SD, and the herbaria at Organ Pipe Cactus National Monument
(ORPI) and Cabeza Prieta National Wildlife Refuge (CAB). In cases where more than one collector
is listed on a label, generally only the first collector’s name is given. In a few cases the herbarium
accession or identification number follows the herbarium abbreviation in order to avoid confusion and
provide additional accuracy.
Area designations are as follows: OP = Organ Pipe Cactus National Monument, CP = Cabeza
Prieta National Wildlife Refuge, TI = Tinajas Altas region. Non-native plants established as
reproducing populations in the flora area are indicated with an asterisk (*), and non-native species or
taxa not established as reproducing populations are marked with two asterisks (**). (All ferns,
lycopods, and gymnosperms in the flora area are native.) The identification keys are for the modern
flora, although some extirpated on not-established non-natives not included in the keys. The deep
history plant records (fossils) of ones not found in the modern flora are not included in the keys.
Fossil specimens and taxa known only from the fossil record are indicated with a dagger symbol (†).
The two states of the Baja California Peninsula are listed by their formal names, Baja California for
the northern state and Baja California Sur for the southern state, and Baja California Peninsula refers
to both states or in cases where the specific state is not known.
An effort has been made to use key features (key characters) that can be readily seen and are as
non-technical as possible. The drawback to such user-friendly keys can be loss of precision, since
more technical features such as detailed floral or other reproductive structures can be more reliable
than many vegetative features. But the flora area is a desert and flowers and fruits, or reproductive
structures are often not available, and even leaves may not be available in times of drought.
Borderline cases will often key out in more than one choice and in order to make the keys user
friendly there may be redundancies. The keys, however, cannot be totally user-friendly and 100
percent accurate—for some difficult specimens you sometimes will have to go to more than one
choice in the keys and then look at the descriptions and illustrations, or even other, more detailed
regional floras (e.g., Felger 2000) or more general floras such as the Vascular Plants of Arizona
(Vascular Plants of Arizona Editorial Committee 1992), The Jepson Manual (Baldwin et al. 2012), the
Flora of North America volumes, etc.
FERNS (PTERIDOPHYTES) AND LYCOPODS (LYCOPHYTES)
Sixteen species of non-seed-bearing vascular plants, the ferns and lycopods, are known from
the flora area. These plants make up 2 percent of the local flora as compared to 4 percent of the
world flora of vascular plant species. These plants require moist conditions for active growth and
with the exception of Marsilea, in the Sonoran Desert they are restricted to rocky places, especially at
higher elevations and north-facing exposures—places where there often is shade and extra soil
moisture. These plants often occur in microhabitats in and among rock, rock crevices, and ledges that
protect the gametophytes (the small plants of the sexual phase) or young plants and rhizomes of adult
plants (sporophytes). Marsilea, in a low-lying desert habitat with seasonal flooding, has taken on a
desert annual (ephemeral) way of life, which is unusual among pteridophytes.
Pteridophyte species richness correlates with rainfall—diversity is highest in the Ajo
Mountains and drops off sharply westward in the more arid regions. All except Marsilea occur in
Organ Pipe. The Ajo Mountains and other higher ranges in Organ Pipe support 13 species and 5 of
them do not occur elsewhere in the flora area. Cabeza Prieta has only 6 species and Astrolepis
cochisensis and Cheilanthes parryi are the only ones found in the hyper-arid Tinajas Altas Mountains.
The two lycophytes (Selaginella) occur in Organ Pipe and Cabeza Prieta, and only S. eremophila is in
the Tinajas Altas region.
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Desert pteridophytes generally desiccate with dry conditions and rehydrate with return of
moisture, and therefore are often called “resurrection” plants or “resurrection ferns,” especially the
arid-inhabiting spike–mosses (Selaginella) and cheilanthoid ferns (the Pteridaceae genera in the flora
area). The leaflets, leaves, and also the stems in the case of the spike-mosses, curl up and desiccate
during dry times, which is the majority of the time. During dry conditions you won’t see much or any
green surface in these plants, but they quickly unfold with return of rain. The spike-mosses become
green again and photosynthetic. However, “with the ferns, there is a limit to how long a leaf can
remain desiccated before dying. Most of the time when you see dried up ferns before the summer
rains start, their leaves don’t revive, but rather new leaves are produced. It is true that in many cases
one can soak a specimen in water overnight and because of the mechanical response get a decent
pressing [for a herbarium specimen] the following morning [or sometimes in a few hours]. However,
those leaves generally are dead and also create a wind-free zone around the emergent rhizome tip”
(George Yatskievych, pers. comm. 2013).
“Much of the research on ferns has focused on the ability of gametophyte tissues to survive
desiccation (or grow back from just a few cells) and the high concentrations of solutes that
accumulate in cells during this phenomenon. A wide variety of fern gametophytes are physiologically
adapted to drought tolerance, not just those in deserts” (George Yatskievych, pers. comm. 2013).
Many of the xerophytic adaptions are derived from tropical taxa (e.g., Watkins et al. 2007). Other
adaptations to xeric conditions include apogamic reproduction, reduced leaf surface area (e.g., smaller
leaves and leaflets), dense induments of scales, hairs, and farina (waxy coverings), especially on
surfaces remaining exposed during dry times, and inhabiting locally favorable microhabitats such as
north-facing exposures among rocks (e.g., Hevly 1963; Nobel 1978; Quirk & Chambers 1981;
Rothfels et al. 2008; Sigel et al. 2011).

1. Leaves less than 4 mm long, scale-like and sessile ............................................... Selaginellaceae
1. Leaves more than 10 mm long, with prominent petioles.
2. Leaves resembling a “4-leaf clover,” with 4 leaflets at apex of petiole ................. Marsileaceae
2. Leaves deeply divided (pinnatifid) or with more than 4 leaflets, not resembling a clover leaf
................................................................................................................................... Pteridaceae
MARSILEACEAE – Water-clover Family
MARSILEA VESTITA Hooker & Greville
[M. mucronata A. Braun]
Hairy water-clover. Figure 2.
Annuals (ephemerals), apparently non-seasonal in the flora area. Highly variable in size
depending on quantity and duration of water, those in the flora area known as small, stunted land
forms producing dense tufts of nodes, leaves, and sporocarps. Leaves densely hairy, less so with age
and size, resembling a “4-leaf clover” with four closely set, fan-shaped leaflets at the apex of the
petiole. (Submerged aquatic forms, characteristic of younger plants, have not been observed in the
flora area, but presumably would be present; these can form long rhizomes, floating leaves, and are
glabrous). Land forms have functional pulvini that orient the leaflets during the day and cause them
to fold together at night. The sporangia are enclosed in nutlike, drought-resistant bony sporocarps on
short stalks.
In the flora area known only from Las Playas and also found in similar large playas in
adjacent northwestern Sonora, where it likewise is an ephemeral or desert annual (Felger 2000). In
these places Marsilea can be seasonally abundant at the margins of temporarily pools or rivulets in
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Vorobik (Hickman 1993).
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water-logged, muddy, clayish soils. These Marsilea plants have been observed as emergent from very
shallow water and persisting in the drying mud and were visible for about 6–8 weeks after the water
dried up. No signs of the plants were found during dry seasons. Marsilea at Las Playas is often
found beneath or close to mesquite shrubs bordering the playas and in close proximity or with
Eryngium nasturtiifolium, Euphorbia spathulata, and Teucrium cubense.
Western two-thirds of North America from Canada to central Mexico.
Marsilea vestita is the only Sonoran Desert terrestrial pteridophyte to be functionally
ephemeral and the only one found away from rocky habitats. The annual habit is also known among
M. vestita from south of the Sonoran Desert (e.g., Sanders 9247) and among other Marsilea species
such as M. ancylopoda A. Braun and M. deflexa A. Braun, which “does not persist as sporophytes
with viable rhizomes through the dry season, but new plants are produced each wet season by
dehiscence of sporocarps” (Mickel & Smith 2004: 184).
“Marsilea requires an aquatic environment to reproduce via spores. The sporocarps open
when water penetrates their innards to extrude a large gelatinous ring of hydrophilous material, to
which the sori are attached. These eventually release micro- and megaspores and the sperm have to
swim to the egg for fertilization. What’s different about Marsilea is that the whole process, from
dehiscence of the sporocarp to the emergence of the next generation of sporophytes, takes only about
a week. So, there doesn’t need to be water present for very long” (George Yatskievych, pers. comm.
2013).
Spores in sporocarps taken from 77-year-old herbarium specimens of Marsilea vestita
originally collected in California produced viable plants, and century-old spores from a herbarium
specimen of the closely related M. oligospora Goodding also produced plants (Johnson 1985). Birds
are likely agents of dispersal because the sporocarps survive undamaged after passing through the
digestive tract of certain waterfowl that feed on the plants as well as sticking to their muddy feet
(Malone & Proctor 1965). Marsilea shares “many characteristics with those of weedy seed plants,
such as long propagule dormancies, self-compatibility, rapid growth, and occurrence in early
successional habitats” and “further differs from most ferns . . . in its use of biotic rather than abiotic
dispersal agents” (Johnson 1986: 27).
CP: Las Playas: Under a Prosopis on the bank of a channel, with Euphorbia spathulata, Teucrium
cubense, 14 Mar 1993, Harlan 366-CB; 28 Nov 2001, Felger 01-571; Clayish soil with mesquite shrubs, 11 Jan
2002, Felger 02-36.
Sonora, Mexico: [Municipio] Huatabampo, Rio Mayo region, S of Huatabampo on road to
Huatabampito, 26º44’ N, 109º35’W, 49 ft elev., dried pool near roadside in arid coastal scrub, uncommon
annual on bed of dried pool, fertile, 4 Sep 1989, Sanders 9247 (UCR, det. A.R. Smith, Nov 1989).

PTERIDACEAE – Maidenhair Fern Family
Throughout the Sonoran Desert the ferns in this family are restricted to rocky substrates, such
as among rocks and in crevices on cliffs and canyon walls, and are often referred to as cheilanthoid
ferns. Among the 13 species in the flora area, only Cheilanthes parryi and Notholaena californica are
not known from the Ajo Mountains. These two fern species are characteristic of the driest parts of the
Sonoran Desert, where fern species are indeed few.
Some cheilanthoid ferns are apogamous and of hybrid origin (often triploid or tetraploid),
e.g., Argyrochosma limitanea, members of the Cheilanthes lindheimeri complex, and Notholaena
californica. These ferns are well adapted to relatively dry conditions since they do not have
gametophytes that require water for fertilization and can develop new sporophyte plants with viable

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Ferns, lycopods, and gymnosperms

7

spores under conditions difficult for sexual species. The terms “lower surface” or “below” refer to
the abaxial surface of the leaf or leaflet, and the “upper surface” is the adaxial surface.
Native Americans in the Southwest used various cheilanthoid ferns as medicinal herbs and for
medicinal and non-medicinal tea. Moreman (2003) cited 21 uses for Pellaea in the Southwest and
only few uses for other genera.
1. Leaves once pinnate, the blades more than 5 times as long as wide, the petioles about 1/8 as long as
(or shorter) than the blade ................................................................................................ Astrolepis
1. Leaves 2- or 3-times pinnate or deeply pinnatifid, the blades less than 4 times as long as wide, the
petioles mostly at least half as long as the blade.
2. Leaf blades less than twice as long as wide.
3. Leaf blades conspicuously hairy on both surfaces; not farinose ............................ Bommeria
3. Leaf blades not obviously hairy; conspicuously white-, yellow-, or golden-farinose on the
lower surface (sometimes sparsely so on the upper surface as well).
4. Rhizome (stem) scales with toothed margins; leaf blades divided into separate small,
bead-like segments ........................................................................ Notholaena californica
4. Rhizome scales with entire margins; leaf blades divided into deeply dissected segments
but these not bead-like.
5. Leaf blades with (3) 5 major segments, these more or less palmately arranged; lower
leaf surfaces with golden farina (in the flora area); widespread including Ajo Mts.
...................................................................................................... Notholaena standleyi
5. Leaf blades usually with 5–10+ major segments, these pinnately arranged and
progressively smaller towards the leaf tip; lower leaf surfaces with whitish farina; Ajo
Mts. ........................................................................................................ Pentagramma
2. Leaf blades twice to mostly more than twice as long as wide.
6. Leaves conspicuously scaly and/or hairy ........................... Cheilanthes (except C. wrightii)
6. Leaves not scaly or hairy on the blades or segments (leaf stalks sometimes with few hairs or
scales).
7. Lower (abaxial) surfaces of leaf segments conspicuously white-farinose . Argyrochosma
7. Leaf segments green on both surfaces (although often paler below).
8. Rhizome scales uniformly light brown; leaves less than 10 (15) cm long; ultimate
(distal) leaf segments pinnately lobed and not wholly separate ...... Cheilanthes wrightii
8. Rhizome scales bicolored—with a narrow, blackish center-stripe and narrow, pale
brown margins; leaves often more than 15 cm long; ultimate (distal) leaf segments
completely separate, oval or ovate ...................................................................... Pellaea
ARGYROCHOSMA LIMITANEA (Maxon) Windham subsp. LIMITANEA
[Notholaena limitanea Maxon var. limitanea]
Powdery cloak fern. Figure 3.
Small compact, tufted ferns. Leaf blades broadly triangular-ovate with 4 or 5 pairs of
pinnately arranged major pinnae, bearing numerous small segments, pale green above and
conspicuously white-farinose below, the leaves otherwise glabrous. Sporangia near margins of the
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leaf segments. The white farina is remarkable and unique among the ferns of the flora area—it is
easily rubbed off and under magnification it looks like powdery snow.
Known from the flora by a single record from the Ajo Mountains. The nearest known
population is in the Sand Tank Mountains of the Sonoran Desert National Monument (Arrowhead
Mtn, 29 Nov 2003, Rutman 20031129-21).
Subspecies limitanea occurs in southeastern California to Utah and New Mexico and in
Chihuahua and Sonora. Another subspecies occurs in southeastern Arizona and the Chihuahuan
Desert region to Hidalgo. Both subspecies are asexual triploids, producing spores asexually.

Figure 3A. Argyrochosma limitanea subsp. limitanea. A. Sand Tank Mountains, Sonoran Desert National
Monument, Maricopa Co., Arizona, 29 Nov 2003, Rutman 20031129-21; photo by Sue Rutman.
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Figure 3B. Argyrochosma limitanea subsp. limitanea. Lower leaf surface with mature sporangia. Percha Box,
eastern foothills of Black Range, Sierra Co., New Mexico, 5 Oct 2008; photo by Patrick Alexander.

A congener that ranges from New Mexico to Wyoming, Argyrochosma fendleri (Kunze)
Windham, is reported as a remedy for cold sores after it is pulverized and applied to the lips (Robbins
et al. 1916).
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939 (ORPI 1376).

ASTROLEPIS – Star-scaled Cloak-fern
Small to medium-sized densely tufted ferns with short-creeping, scaly stems. Leaves linear,
once pinnate, the leaf-axis scaly; leaflets somewhat thickened, the upper surfaces with deciduous
stellate to coarsely ciliate or dendritic scales (star-shaped or variously coarsely fringed or tree-like),
the lower surfaces densely covered with overlapping ciliate (fringed) scales and an underlying layer
of stellate scales. Sporangia arranged along veins near leaflet margins and partially hidden by scales.
Southwestern USA to South America and West Indies; 8 species.
1. Leaves usually 10–20 (28) cm long, 1–1.5 cm wide; leaflets usually 4–8 mm long; scales on lower
leaf surface 0.5–0.8 mm long. ........................................................................ Astrolepis cochisensis
1. Leaves often 20–37 cm long, 3–3.5 cm wide; leaflets usually more than 15 mm long; scales on
lower leaf surface 1.6–2.1 mm long. .................................................................... Astrolepis sinuata
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Astrolepis cochisensis (Goodding) D.M. Benham & Windham
[Notholaena cochisensis Goodding. Cheilanthes cochisensis (Goodding) Mickel]
Small star-scaled fern. Figure 4.
Rhizome (stem) scales 6–7.5 mm long. Leaves (6) 10–20 (28) × 1–1.5 cm; petioles (1.5) 2–
4.5+ cm long. Larger leaflets 4.5–8 mm long, shallowly lobed; upper surfaces dark green with few to
many scales; lower surfaces obscured by dense, overlapping scales 0.5–0.8 mm long (to 1.0 mm
including cilia at the tip and base), these scales ovate to narrowly lance-attenuate, brown at middle
with irregularly ciliate-fringed membranous margins.
Widely scattered across the flora region to mountain summits; among rocks, especially on
north-facing and/or shaded exposures, and often common on limey (calcic) substrates such as caliche
and limestone.
Southwestern USA and the northern two-thirds of Mexico.

Figure 4A. Astrolepis cochisensis. South Fork, Alamo Canyon, Ajo Mountains, Organ Pipe Cactus NM, 26
Mar 2009; photo by Sue Rutman.
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Figure 4B. Astrolepis cochisensis. Upper leaf surface. Boynton Canyon, near Sedona in Red Rock Secret
Mountain Wilderness Area, Yavapai Co., Arizona, 8 Dec 2001; photo by Max Licher (from SEINet).

This fern extends into more arid habitats than does Astrolepis sinuata and is distinguished by
having smaller plants, leaves, and leaflets, and only shallowly lobed leaflets. The rhizome scales of
both species are similar, but the scales on the lower leaflet surfaces are larger in A. sinuata.
In the Flora of North America, Benham and Windham (1993) recognized three subspecies of
Astrolepis cochisensis, two of which are apogamous and occur in southwestern Arizona including the
flora area: subsp. cochisensis and subsp. arizonica D.M. Benham. The taxa in this polyploid complex
are relatively cryptic morphologically and have been separated primarily based on genetic rather than
morphological differences. In their Pteridophytes of Mexico, Mickel and Smith (2004) treated the
subspecies of Benham and Windham as cytotypes. “As it turns out, there is more going on with the
complex in terms of past hybridization than even the three subspecies in FNA can account for. That

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Ferns, lycopods, and gymnosperms

12

said, the three basic units within what has been called A. cochisensis do not interbreed (in part
because the two polyploids are apomictic), which is why biosystematists would want to separate them
at some taxonomic level” (George Yatskievych, pers. comm., 19 November 2012).
Subspecies arizonica is reported as “favoring limestone and other calcareous substrates” and
subsp. cochisensis as “favoring granite, quartzite, and other non-calcareous substrates, occasionally
on limestone” (Benham & Windham 1993: 141).

Figure 5A. Astrolepis sinuata subsp. sinuata. South Fork of Alamo Canyon, Ajo Mountains, 28 Feb 2009.
Photo by Sue Rutman.
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Figure 5B. Astrolepis sinuata subsp. sinuata. Upper leaf surface. South Fork of Alamo Canyon, 10 Apr 2005;
photo by Sue Rutman.

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Ferns, lycopods, and gymnosperms

14

OP: Alamo Canyon, 21 Nov 1941, Goodding 455-41. Quitobaquito Hills, rocky NE slope of granitic
hills, 1200 ft, 18 Mar 1945, Darrow 2418 (annotated as subsp. cochisensis by D.M. Benham 1989). Senita
Basin, Beale & Beale 13 Nov 1987 (ORPI 6380). Lost Cabin Mine, Wirt 24 Nov 1990 (ORPI 14171). 1 mi E of
Senita Basin, Wirt 26 Feb 1991. W of Bates Well Road, N boundary, upper bedrock portion of limestone hill, 8
Mar 2003, Rutman 2003-265. Middle fork of Alamo Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman
2003-348 (ORPI 15182). Bates Mts near Growler Pass, 7 Mar 2003, Rutman 2003-225 (ORPI 15181). Puerto
Blanco Mts, 31 Oct 2003, Rutman 200331031 (ORPI 15178).
CP: Scarface Mt, E-facing rocky, limestone slope, Mathes 20 Mar 1992 (ASC, annotated: 32 spores
per sporangium (apomictic), mean spore diameter 78.1 micra, James E. Beck, Duke University, 2010; therefore
this would be subsp. arizonica). Childs Mt, 2240 ft, rocky, N-facing slope, basalt with much calcium carbonate
caliche, 2240 ft, 25 Feb 1993, Felger 93-29.

Astrolepis sinuata (Lagasca ex Swartz) D.M. Benham & Windham subsp. sinuata
[Cheilanthes sinuata (Lagasca ex Swartz) Domin. Notholaena sinuata (Lagasca ex Swartz) Kaulfuss]
Wavy star-scaled cloak fern. Figure 5.
Rhizome scales narrowly linear-attenuate, mostly 5–7.5 mm long, chestnut brown with
narrow, membranous (whitish), and minutely toothed margins (darkening with age). Leaves often
20–37 × 3–3.5+ cm; petioles 2–9+ cm long. Larger leaflets (15) 18–30 mm long, with 3 or 4
conspicuous lobes on each side; upper surfaces olive-green with few to many scales; lower surfaces
obscured by dense, overlapping scales, each 1.6–2.1 mm long, narrowly lance-attenuate, brown at
mid-base with white ciliate-fringed broad membranous margins.
Larger mountains in Organ Pipe, at least in the Ajo and Bates Mountains, especially at higher
elevations; abundant above 3200 feet in the Ajo Mountains. Often on shaded and north-facing slopes.
This species and the cliff brake (Pellaea truncata) are the largest of the 13 ferns in the flora area.
Subspecies sinuata is an apogamous triploid; Arizona to Texas and South America, the Baja
California Peninsula, Georgia, and the West Indies. Subspecies mexicana D.M. Benham is a sexually
reproducing diploid occurring in Texas and New Mexico to Central America.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939 (2 sheets, ORPI 1375 & 1416). Alamo Canyon,
21 Nov 1941, Goodding 462-41. Kino Mt, Hoy Feb 1971 (ORPI 4443). Arch Canyon, 900 m, 2 Dec 1990,
Felger 90-568 (ORPI 14172). Arch Canyon, Rutman 14 Aug 1996 (ORPI 14428). Middle fork Alamo Canyon
near crestline, 15 Mar 2003, Rutman 2003-327 (ORPI).

BOMMERIA HISPIDA (Mettenius ex Kuhn) Underwood
Copper fern. Figure 6.
Small ferns with creeping stems. Young leaves dark, dull green, often becoming coppery
with age. Leaf blades conspicuously hairy on both surfaces, pentagonal in outline, reaching ca. 7 cm
wide, about as long as wide, and divided into 3 major segments, each again deeply dissected almost to
their midribs. Upper (adaxial) surfaces with short, straight hairs; lower surfaces densely covered with
scales and crowded straight as well as coiled, curly hairs resembling wood shavings. Sporangia along
distal leaf veins, especially near the leaf margins.
Higher elevations in the Ajo and Santa Rosa Mountains, mostly in shaded, mesic
microhabitats.
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Figure 6A. Bommeria hispida. Peloncillo Mountains, Hidalgo Co., New Mexico, 28 Jul 2010; photo by
Elizabeth Makings.

Figure 6B. Bommeria hispida. Upper leaf surface. Pima Canyon, ca. 3800 ft, Santa
Catalina Mountains, Pima Co., Arizona, Jan 2013; photo by Jim Verrier.
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Eastward in southern Arizona, southern New Mexico, and western Texas, and southward to
Michoacán and Estado México, and in Baja California Sur.
OP: Alamo Canyon, 17 Dec 1939, Harbison 26317 (SD). Notch near Santa Rosa Peak, Steenbergh 1
Mar 1962 (ORPI 4390). Bull Pasture, Hoy Feb 1971 (ORPI 4447). Upper part of south fork of Alamo Canyon,
Rutman 7 Mar 1998 (ORPI 14427). Middle fork of Alamo Canyon, near crestline of Ajo Mts, 3400 ft, 15 Mar
2003, Rutman 2003-342 (ORPI 15184).

CHEILANTHES — Lip Fern
Small ferns; rhizomes (buried stems) relatively thick and short or long, with scales that
darken with age. Leaves mostly 2- or 3-pinnate, hairy, scaly, waxy, or glandular especially on lower
(abaxial) surfaces, or glabrous. Costae (stalks supporting the pinnae or clusters of leaf segments) with
or without scales or hairs. Sporangia in sori near margins of leaf segments or leaflets, the margins
sometimes folded over the sori.
Cheilanthes is the most diverse fern genus in the Sonoran Desert region (see Windham &
Rabe 1993). A complex of several similar-appearing species in southwestern North America,
including C. lindheimeri, C. wootonii, and C. yavapensis, are of hybrid origin. These ferns have
bead-like leaf segments and can be challenging to distinguish. Cheilanthes lindheimeri and C.
yavapensis occur in the Ajo Mountains and nearby ranges north and east of the flora area, and can
form rather extensive local colonies or populations. Another Ajo Mountain species with bead-like
segments, C. villosa, apparently is not closely related to the C. lindheimeri complex. Cheilanthes,
with about 150 species worldwide, is the largest genus of arid-adapted ferns.
1. Leaves glabrous (or essentially glabrous) ...................................................... Cheilanthes wrightii
1. Leaves conspicuously scaly or hairy.
2. Lower leaf surfaces densely hairy, without scales; ultimate leaf segments not bead-like, the
larger ones 3–5 mm long ............................................................................... Cheilanthes parryi
2. Lower leaf surfaces densely scaly, hairs absent or inconspicuous; ultimate leaf segments beadlike, the larger ones not more than 3 mm long.
3. Rhizomes (stems) short, plants growing in discrete tufts; scales on the lower leaf surfaces
erose (minutely and shallowly toothed) but not ciliate (without marginal hairs)
.................................................................................................................. Cheilanthes villosa
3. Rhizomes (stems) forming long runners (long creeping), plants forming mats (unless
confined by rocks); scales on the lower leaf surfaces ciliate (with marginal hairs), the cilia
poking through to the upper leaf surfaces.
4. Rhizome scales uniformly brown (concolored); upper leaf surface grayish or silvery,
appearing densely hairy from a tangled mat of the long, delicate, curly cilia of the scales of
the lower leaf surface ................................................................... Cheilanthes lindheimeri
4. Rhizome scales with a dark central stripe or central area and paler margins (bicolored);
upper leaf surface green, appearing sparsely hairy from the coarse cilia of the scales of the
lower leaf surface, which do not form a tangled mat ...................... Cheilanthes yavapensis
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Figure 7A. Cheilanthes lindheimeri. Arch Canyon, Ajo Mountains, 16 Sep 2006; photo by Sue Rutman.

Cheilanthes lindheimeri Hooker
Fairy swords. Figure 7.
Plants usually with long, creeping rhizomes, often forming dense colonies. Rhizome scales
concolored (uniformly brown). Leaf blades mostly lanceolate, 4-times divided, grayish above,
densely tomentose and rusty brown below; costal scales conspicuously ciliate, leaf segments beadlike, covered below (abaxially) with ciliate scales, the cilia reaching over and enveloping the upper
(adaxial) surfaces, the adaxial surfaces actually glabrous beneath the enveloping cilia from the lower
surfaces. This species is an apogamous triploid of unknown parentage.
Ajo Mountains especially at higher elevations and locally in the Puerto Blanco and Santa
Rosa Mountains.
Eastward in southern and central Arizona, southern New Mexico, and western Texas,
southward to Michoacán and Hidalgo, and in Baja California Sur.
OP: Alamo Canyon, 12 Dec 1939, Harbison 26234 (SD). Top of notch, NW of Santa Rosa Peak,
Steenbergh 1 Mar 1962 (ORPI 4389). Bull Pasture, 5 Nov 1977, Bowers 941 (ORPI 1600). Alamo Canyon, W
slope of south fork, Ellarson 8 Mar 1981 (ORPI 4491). Arch Canyon, 900 m, 2 Dec 1990, Felger 90-559.
Middle fork of Alamo Canyon, near crestline, 15 Mar 2003, Rutman 2003-351.
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Figure 7B-C. Cheilanthes lindheimeri. Estes Canyon, Ajo Mountains, 28 Feb 2009; photos by Sue Rutman.
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Cheilanthes parryi (D.C. Eaton) Domin
[Notholaena parryi D.C. Eaton]
Parry’s lip-fern. Figure 8.
Small tufted ferns with short-creeping rhizomes. Leaves (5) 8–15 × 1.8–3.6 cm (fully
expanded); leaf blades oblong-lanceolate, twice pinnate, densely woolly; leaflets with tangled hairs
obscuring the surfaces and extending beyond the margins, whitish on the upper (adaxial) surfaces,
and white to brown and denser on the lower surfaces.

Figure 8. Cheilanthes parryi. Black Canyon, just N of Black Canyon City, Yavapai Co., Arizona, 3 Mar 2001;
photo by Max Licher (SEINet).

Mountains westward from the west-central and southwestern part of Organ Pipe, with
specimens and observations documented for the Bates Mountains. This fuzzy little fern is the most
arid-inhabiting fern in the Sonoran Desert.
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Arid and semi-arid regions in western Arizona, southern Nevada, southwestern Utah,
southern California, Baja California, and northwestern Sonora.
OP: Kino Mt, Hoy Jan 1971 (ORPI 4445). Kino Peak, Wirt 5 Dec 1990 (ORPI 14177). NW of Kino
Peak, 2000 ft, 20 Mar 2005, Rutman 20050320-36 (ORPI).
CP: First canyon N of Heart Tank ravine, Simmons 21 Nov 1964. Sheep Mt, NE part of Agua Dulce
Mts, steep N-facing granitic slope, 31 Jan 1992, Felger 92-7. Tule Mts, 1160 ft, 2 Feb 1992, Felger 92-47.
Tuseral Tank, 1350 ft, N-facing rocky slopes, 14 Jun 1992, Felger 92-597. Childs Mt, basalt with much
calcium carbonate caliche, 25 Feb 1993, Felger 93-41. 0.5 mi S of Sunday Pass, 2600–2700 ft, Cain 15 Nov
2003.
TA: Tinajas Altas, 29 Mar 1930, Kearney & Harrison 6575. Tinajas Altas, crevices of rock, 18 Apr
1976, Engard 920 (DES). Tinajas Altas, above tinaja containing Typha, 1500 ft, shady crevices where only
reflected light penetrates, vertical granite faults, 8 Mar 1984, Hodgson 2725 (DES). Borrego Canyon, 3 Feb
1990, Felger, observation. Vicinity of Raven Tank, Tinajas Altas Mts, 29 Mar 2010, Felger, observation.

Cheilanthes villosa Davenport ex Maxon
Hairy lip-fern. Figure 9.
Tufted ferns, not forming long rhizomes; rhizome scales bicolored. Leaves clustered, the
larger leaves often 20–30 cm long; leaf blades mostly lanceolate, 3- or 4-times divided, green to
grayish; costal scales not ciliate or rarely with 1 or few cilia, the ultimate leaf segments bead-like with
the lower (abaxial) surfaces densely pubescent with whitish hairs—these hairs often tangled and
enveloping the upper (adaxial) surfaces (like those of C. lindheimeri) and the upper (adaxial) surfaces
also bearing hairs. An apogamous triploid of unknown parentage.

Figure 9A. Cheilanthes villosa. Upper leaf surface. Bear Den Canyon, San Andres Mountains, Sierra Co.,
New Mexico, 24 Apr 2010; photo by Patrick Alexander.
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Figure 9B. Cheilanthes villosa. Lower leaf surface. Bear Den Canyon, San Andres Mountains, 24 Apr 2010;
photo by Patrick Alexander.

Higher elevation in the Ajo Mountains. At least some specimens (from the flora area) have
grayish and densely hairy leaves like those of C. lindheimeri, but the bicolored rhizome scales, costal
scales not markedly ciliate, and hairs actually attached to the upper (adaxial) leaf segments serve to
distinguish C. villosa. At least sometimes growing together with C. yavapensis. Cheilanthes villosa
is characteristically found on limestone in much of its range (Patrick Alexander, pers. comm. 2013).
Although the Ajo Mountains do not have limestone, there are substantial areas of calcic or caliche
soils (see Astrolepis cochisensis).
Arizona to western Texas and adjacent northern Mexico to Zacatecas.
OP: Steep N-facing slope below cliff E of Saddle between Arch and Boulder Canyons, 2947 ft, 26 Oct
2003, Rutman 2003-1026-1. Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-267 (ARIZ,
MO, ORPI).

Cheilanthes wrightii Hooker
Wright’s lip-fern. Figure 10.
Small rhizomatous ferns. Leaves glabrous (or essentially so) and mostly lanceolate to ovate,
mostly 5–15+ cm long, delicate and bright to dark green, 1 or 2 (3) times longer than wide, 2 (3)
times divided. Leaf segments oblong to linear, mostly flat, and not bead-like.
Ajo Mountains and locally in the Bates Mountains; among rocks and grasses, often on northfacing slopes and commonly in thick mats of Selaginella.
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Figure 10. Cheilanthes wrightii. Pima Canyon, Santa Catalina Mts, Pima Co., ca. 3200 ft, Jan 2013;
photo by Jim Verrier.

Eastward in southern and central Arizona to west Texas, and Sonora to Coahuila and
Durango, and Baja California Sur.
OP: Ajo Mts, Goodding 21 Nov 1941 (ASU). Bates Mts, 31 Oct 1943, Clark 11153 (ORPI 1378).
Ajo Mts, E side, Hoy Feb 1971 (ORPI 4448). Above Pitahaya Canyon, 2500 ft, 16 Jan 1976, Phillips 76-8.
Bull Pasture Trail, 5 Nov 1977, Bowers 950 (ORPI 1602). Alamo Canyon, 2800 ft, 28 Jan 1978, Bowers 1003.
Arch Canyon, 900 m, 2 Dec 1990, Felger 90-567. Middle fork of Alamo Canyon, near crestline of Ajo Mts, 15
Mar 2003, Rutman 2003-355. Bull Pasture, 10 Apr 2005, Felger 05-203.

Cheilanthes yavapensis T. Reeves ex Windham
Yavapai lip-fern. Figure 11.
Small ferns with slender creeping rhizomes; rhizome scales bicolored. Leaves often close
together but not conspicuously clustered. Leaf blades mostly oblong-lanceolate, 4-times divided into
many bead-like segments; upper (adaxial) leaf surfaces green and sparsely pubescent; lower (abaxial)
leaf blades whitish when young, becoming brownish with age, and densely covered with ciliate
scales. This species is an apogamous tetraploid.
Ajo Mountains mostly at higher elevations to the crestline, often growing with Cheilanthes
lindheimeri.
East and northeast in Arizona to western Texas, both states of Baja California, and
presumably in northern Sonora. This fern is an apogamous tetraploid of hybrid origin.
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Figure 11A-C. Cheilanthes yavapensis. Above Bull Pasture, 10 Apr 2005; photos by Sue
Rutman. A. Habit. B. Lower leaf surface. C. Upper leaf surface.

23

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Ferns, lycopods, and gymnosperms

24

OP: Alamo Canyon: 3000–3800 ft, 31 Mar 1948, Gould & Darrow 3863; 2800 ft, 29 Jan 1978,
Bowers 1004 (ORPI 1601). Above Pitahaya Canyon, 3200 ft, 16 Jan 1976, Phillips 76-6. Arch Canyon, 900 m,
desertscrub with lowermost Vauquelinia, 2 Dec 1990, Felger 90-559a (ARIZ, MO). Middle fork of Alamo
Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-349 (ORPI 15191). Steep N-facing slope below
cliff E of Saddle between Arch and Boulder Canyons, 2947 ft, 26 Oct 2003, Rutman 2003-1026-32. Trail from
Bull Pasture to crestline, base and N side of The Cones, 3565 ft, 10 Apr 2005, Felger 05-243 (ARIZ, ASU, MO,
ORPI, UC, SD). Trail from Bull Pasture to crestline, above The Cones, 3940 ft, 10 Apr 2005, Felger 05-256
(ARIZ, ASU, MO, ORPI).

NOTHOLAENA – Cloak Fern
Plants often similar to Cheilanthes. Lower leaf surfaces with white or yellow farina
(glandular exudate). Sporangia in more or less continuous bands on leaflet margins, the unmodified
leaflet margins recurved and partially covering the sporangia.
1. Rhizome scales with toothed margins; leaves divided into separate small segments
.......................................................................................................................Notholaena californica
1. Rhizomes scales with the margins entire to slightly ragged but not toothed; leaves deeply dissected
but not divided into separate segments. ........................................................... Notholaena standleyi
Notholaena californica D.C. Eaton subsp. californica
[Cheilanthes deserti Mickel]
California cloak-fern. Figure 12.
Small tufted ferns or with very short rhizomes. Rhizome scales dark red-brown, with
membranous (translucent) to orange-brown and toothed margins, the center becoming blackish with
age. Petioles (2.5) 4–12.5 cm long, dark brown. Leaf blades triangular-ovate to pentagonal, 2–5.5 ×
1.5–4.8 cm, 3- or 4-times divided, with small separate bead-like segments; upper surfaces bright
green to olive-green, dotted with small yellowish glands, the lower surfaces often obscured by pale to
bright golden yellow glandular exudate (farina). Apogamous.
Widespread and common across Cabeza Prieta, in the Tinajas Altas Mountains, and the
southwestern part of Organ Pipe. Among rocks in mountains and hills, mostly on north-facing slopes.
This species occurs in southern California to the Cape Region of Baja California Sur,
southwestern Arizona, and northwestern Sonora. A second variety, characterized by white farina,
does not occur in Arizona. This species and Cheilanthes parryi are the most arid-inhabiting ferns in
the Sonoran Desert.
OP: Quitobaquito, N-facing rocky slope, 29 Mar 1988, Felger 88-135.
CP: Tule Tank, Wiggins 26 Mar 1932. 7 mi E of Papago Wells, 15 Mar 1937, Harbison 16858 (SD).
Bassarisc Tank, 1400 ft, under rocks, Simmons 11 Jan 1963. Agua Dulce Pass, 1600 ft, Simmons 4 Mar 1964
(CAB). Christmas Pass, Cabeza Prieta Mts, 1100 ft, Van Devender 9 Mar 1980. Buckhorn Tank, Cabeza Prieta
Mts, 14 Jun 1992, Felger 92-600. Childs Mt, rare, 5 Mar 1994, Felger 94-14.
TA: Tinajas Altas, 6 Mar 1937, Harbison 16826 (SD). Tinajas Atlas Mts, N side below peak, 26 Oct
2004, Felger (observation). Tinajas Altas Mts, Surveyors Canyon, 380 m, rock crevice on N-facing steep
slopes, 29 March 2010, Felger 10-204.
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Figure 12. Notholaena californica subsp. californica. Quitobaquito Hills, Organ Pipe Cactus NM, 4 Feb 2005;
photo by Sue Rutman.

Notholaena standleyi Maxon
[Cheilanthes standleyi (Maxon) Mickel]
Star cloak-fern. Figure 13.
Small tufted ferns. Rhizome scales with a dark red-brown center, the margins membranous to
orange-brown and entire to slightly ragged, the center becoming blackish with age. Petioles (3) 5–13
cm long, dark brown. Leaf blades pentagonal in outline, 3–7 cm wide, about as long or slightly
longer than wide, divided into (3) 5 major, deeply cleft pinnate pinnae or segments; upper surfaces
olive-green, the lower surfaces often obscured by golden yellow farina.

Figure 13A. Notholaena standleyi. Child’s latite in Chuckwalla Hills, Organ Pipe Cactus NM, 23 Feb 2009;
photo by Sue Rutman.
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Figure 13B. Notholaena standleyi. Estes Canyon, Ajo Mountains, 16 Mar 2008; photo by Sue Rutman.

Southern and central Arizona to Texas, Oklahoma, and Colorado, both states of Baja California,
and northern Mexico to Sinaloa and Tamaulipas to Oaxaca. The Sonoran Desert plants are usually
smaller than those in more mesic regions. Probably sexual diploids.
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Seigler and Wollenweber (1983) found three geographic chemical races of this species. Those
in the flora area belong to the western “golden race,” so called because of the golden-colored exudate
or farina on the lower surface of the leaf blades.
Widespread in hills and mountains to their summits across Organ Pipe and Cabeza Prieta except
the western portion. This is the most common and widely distributed fern in the flora area.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Quitobaquito Hills, 17 Mar 1945, Darrow 2421.
Dripping Springs, Puerto Blanco Mts, 18 Mar 1945, Darrow 2441. Kino Mt, Hoy Jan 1971 (ORPI 4446). East
Loop, 3.3 mi from Rte 87 [Hwy 85], rock crevices of butte, 24 Nov 1972, Pinkava 9966 (DES). Montezuma’s
Head, 2500 ft, 16 Jan 1976, Phillips 76-11. Senita Basin, 6 Dec 1978, Hodgson H-204. Alamo Canyon, 14 Mar
1981, Yatskievych 81-92. Arch Canyon, 900 m, 2 Dec 1990, Felger 90-544 (ORPI 14176). E end Growler Mts,
7 Mar 2003, Rutman 2003-247 (ORPI 15194). W side and base of Sierra Santa Rosa, 12 Mar 2003, Felger 03326. Puerto Blanco Mts, 1733 ft, 14 Mar 2003, Rutman 2003-309 (ORPI 15192.). Middle fork of Alamo
Canyon, near crestline, 15 Mar 2003, Rutman 2003-347. Bull Pasture, 10 Apr 2005, Felger 05-205 (ORPI
15895).
CP: Vicinity Agua Dulce Pass and Agua Dulce Tank, 2080 ft, 13 Jun 1992, Felger 92-575. Sheep Mt,
31 Jan 1992, Felger 92-6. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-272.

PELLAEA TRUNCATA Goodding
Spiny cliff-brake. Figure 14.
Tufted ferns with short, thick rhizomes. Leaves glabrous, to ca. 40 cm long but usually much
shorter in Organ Pipe, the blades triangular in outline, 2-times divided; leafstalks dark brown or black
and shiny; leaflets (leaf segments) small, firm, numerous, separate, short-stalked, bright green when
young, becoming bluish gray with age, and minutely acuminate. Leaf segment becoming folded or
grooved when dry; margins inrolled, forming false indusia.

Figure 14A. Pellaea truncata. Habit. Middle Fork, Alamo Canyon, Ajo Mountains, 26 Mar 2005; photo by
Sue Rutman.
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Figure 14B. Pellaea truncata. Lower surface. Estes Canyon, Ajo Mountains, 28 Feb 2009; photo by Sue
Rutman.

Common among rocks and in crevices; Ajo Mountains, especially on north-facing slopes and
at higher elevations, and locally in the Bates and Puerto Blanco Mountains. This species and the starscaled cloak-fern (Astrolepis sinuata) are the largest ferns in the flora area.
Southeastern California and western and southern Arizona to Utah, Colorado, and western
Texas, both states of Baja California, Sonora, and Chihuahua.
OP: Ajo Mts, Sierra del Alamos, Nichol 16 May 1937. Dripping Springs, Puerto Blanco Mts, N slope
of volcanic hill, 18 Mar 1945, Darrow 2439, Gould, & Haskell. Arch Canyon, Jackson? 14 Jan 1965 (ORPI
4539). Kino Mt, Hoy Jan 1971 (ORPI 4444). W slopes of Montezuma’s Head, 3150 ft, 16 Jan 1976, Phillips
76-7. Bull Pasture, 5 Nov 1977, Bowers 940 (ORPI 1598). Bull Pasture Trail, 2800 ft, 9 May 1979, Bowers
1701. Alamo Canyon, S-slope of South Fork, Ellarson 8 Mar 1981 (ORPI 4489). Dripping Springs, near
springs, 6 Mar 1988, Pinkava 14363 (ASU, ORPI 9777). Arch Canyon, 900 m, Dec 2 1990, Felger 90-516
(ORPI 14180). Middle fork of Alamo Canyon, near crestline, 15 Mar 2003, Rutman 2003-324 (ORPI 15199).
Saddle between Arch and Boulder Canyons, 2335 ft, 26 Oct 2003, Rutman 20031026-28 (ORPI 15196). N of
Pinkley Peak, 2335 ft, 31 Oct 2003, Rutman 20031031-31 (ORPI 15195).
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& E. Wollenweber subsp.

[Pityrogramma triangularis (Kaulfuss) Maxon var. maxonii Weatherby]
Goldback fern. Figure 15.
Small tufted ferns with short-creeping rhizomes. Petioles glabrous, 8–26 cm long. Leaf
blades 5–12 cm long, somewhat triangular or pentagonal in outline, about as wide as long, soft and
thin (especially compared to other ferns in the flora area), and pinnatifid; pinnae (leaf segments)
lobed, pale green above with golden, bead-like glands, and whitish farinose below.
Common in shaded canyons, cliff bases, and north-facing slopes in the Ajo Mountains.
This subspecies occurs eastward and northward in southern and central Arizona, and in
southeastern California, southwestern New Mexico, Baja California, and northern Sonora. Three
other subspecies range from British Columbia to Baja California.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Bull Pasture Trail, 5 Nov 1977, Bowers 930. Arch
Canyon, 900 m, 2 Dec 1990, Felger 90-514. Crestline of Ajo Mts, middle fork of Alamo Canyon, 15 Mar 2003,
Rutman 2003-355.

Figure 15A. Pentagramma triangularis var. maxonii. Estes Canyon, Ajo Mountains, 28 Feb 2005; photo by
Sue Rutman.
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Figure 15B. Pentagramma triangularis var. maxonii. Bull Pasture Trail, Ajo Mountains, 6 Apr
2010; photo by Sue Rutman.
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SELAGINELLACEAE – Spike–moss Family
SELAGINELLA – Spike-moss; flor de piedra
The two spike-moss species in the flora area are the only ones that truly extend into the core
of the Sonoran Desert. These species are low, creeping plants forming dense mats, often 1–3 cm tall,
sometimes to 5+ cm in shaded areas, firm and wiry when dry, and visibly green only during the brief
wet periods. The stem tips and leaves curl inward during dry weather and rapidly unfold when wet;
even dry, dead plants open when wet. Leaves dimorphic or not, appearing densely and spirally
arranged, the base abruptly adnate to the stem, the midvein prominent on the abaxial (lower or outer)
side and extended into a deciduous awn-like or hair-like appendage (seta), the margins ciliate, the tip
sharply pointed; and with a minute ligule at the base of the adaxial (upper) side of the leaf blade; leaf
surfaces minutely striated. Leaves of the adaxial (upper) stem side lanceolate, green to yellowish
green when hydrated, the base abruptly adnate to the stem and differing in color from the stem.
Leaves of the abaxial (lower) stem side at first green on the upturned stems tips, becoming gray to
brown as the stems become prostrate; leaf base abruptly adnate to the stem and with age similar in
color to the stem. Strobili (when present) solitary at branch tips, 4-sided, the sporophylls different
from the vegetative leaves and without a terminal seta. (Selaginella descriptions based largely on
Yatskievych & Windham 2009 and the specimens cited here.)
Anthony Ernest-Fiorentino Baniaga of the University of Arizona (abaniaga@email.arizona.edu)
is currently studying the genus in southwestern Arizona and provided the following summary:
This genus is composed of more than 700 species with a cosmopolitan distribution and
concentration of species diversity in the tropics. Traditionally, the genus has been organized
into subgenera based on shared morphological characters. However, recent molecular
evidence indicates that several of these phenetic groupings are artificial and do not accurately
portray evolutionary relationships (Korrall & Kenrick 2002, 2004), indicating an interesting
history of convergent phenotypic evolution.
The two spike-moss species in the flora area (S. arizonica and S. eremophila)
belong to subgenus Tetragonostachys. This subgenus represents a clade of about 50 species
with a center of diversity in the southwestern deserts and semi-arid regions of North America
(Tryon 1955; Valdespino 1993). These taxa are characterized by spirally arranged
monomorphic and dimorphic microphylls, four-ranked sporophylls, and the presence of dorsal
rhizophores (Korrall & Kenrick 2002). Additionally, a spectrum of morphological adaptations
to xeric habitats is found in these species. These range from microphyll orientation to reduce
exposure to direct sunlight, to “resurrection” phenotypes where stems curl inward when dry,
remain dormant for an extended period, and unfurl upon the arrival of rains. Both S. arizonica
and S. eremophila possess the resurrection phenotype.
Selaginella arizonica and S. eremophila are also closely related but they inhabit
different ecological niches that correspond with temperature and precipitation gradients
(Arrigo et al. 2013). Selaginella arizonica (600–2000 m) is found from central Arizona to
northern Mexico with disjunct populations found in west Texas and adjacent New Mexico.
Selaginella eremophila (130–1000 m) has a narrower range, endemic to the Sonoran Desert;
southern California, southern Arizona, and northwest Mexico including Baja California. These
plants are generally locally abundant on north to east facing slopes, and occupy rocky outcrops
to gravelly areas on igneous, volcanic, and at times sedimentary substrates.
In the flora area in southwestern Arizona, hybrids between the two species are
found in the desert mountains in the transition zone from the Lower Colorado Valley to
Arizona Upland (Shreve 1951) roughly corresponding to Highway 85 through Organ Pipe
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National Monument and the vicinity of Ajo. Hybrids generally possess intermediate
morphological characters to both parents including microphyll and setae shape (Yatskievych &
Windham 2009). Interestingly, several different hybrid populations have been observed.
These include hybrids with one or both parents as well as hybrids with neither of the parents.
Correspondingly, considerable variation has been observed in hybrid fertility. Hybrids are
found with abortive megaspores as well as populations with apparently fertile spores that are
larger than both of the parents, indicative of cryptic species via diploid hybrid or allopolyploid
speciation (Therrien 1996). Further field and molecular work is warranted to characterize the
hybrid zone and to investigate patterns of chromosomal evolution, as well as to understand the
content, function, and network connectivity of genes experiencing introgression. Current
investigations regarding the relative contributions of parental taxa to the hybrid transcriptome
are ongoing for homoploid hybrid and allotetraploid populations found in the hybrid zone.

1. Bristle at leaf tip straight, firm, thickish, and persistent or breaking off above a persistent base
......................................................................................................................... Selaginella arizonica
1. Bristle at leaf tip squiggly, slender, and quickly deciduous from the base (look for bristles among
newest growth) ............................................................................................ Selaginella eremophila
Selaginella arizonica Maxon
Arizona spike-moss. Figures 16 & 18.
Plants rooting along prostrate to semi-prostrate stems, the mats close to the ground, mostly 1–
3 cm tall, sometimes to 5+ cm in shaded areas. Leaves dimorphic, the upper stem leaves somewhat
smaller than the lower stems leaves. Leaf margins minutely serrate; leaf tips with a straight stiff and
deciduous bristle (seta), this bristle often bent (at its base) downward from the leaf blade; ligule
minute but larger than on Selaginella eremophila. Upper (adaxial) stem leaves 0.6–2.2 mm long (not
including the bristle tip), lanceolate with a truncate base. Lower (abaxial) stem leaves lanceolate.

Figure 16. Selaginella arizonica. Ajo Mountains, 28 Feb 2009; photo by Sue Rutman.
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Widespread in the Ajo Mountains and rocky slopes and mountains elsewhere in the
Monument. In Cabeza Prieta known only from granitic slopes in the Agua Dulce Mountains where it
is locally abundant from near the base to peak elevation on the north side of the mountain. It was in
the Ajo Mountains 1200 years ago.
Southern and central Arizona to Texas, Sonora, Baja California, and Chihuahua.
OP: Alamo Canyon, N side of cliff, 17 Apr 1952, Cottam 12891 (mixed collection with S.
eremophila). Bull Pasture Trail, about 3000 ft, Bezy 25 Oct 1964. Alamo Canyon, 16 Feb 1979, Bowers 1561
(ORPI 1599). Bird’s Eye Point, Ajo Mtn Drive, Beal & Beale 6 Mar 1988 (ORPI 6368). Arch Canyon, 900 m,
2 Dec 1990, Felger 90-566 (ORPI 14204). Puerto Blanco Mts, Rutman 8 Mar 2002 (ORPI 15205). Alamo
Canyon, 29 Mar 2003, Felger 03-410. Bull Pasture Trail, 3500 ft, 10 Apr 2005, Felger 05-198. †Alamo
Canyon, stems, leaves, 1150 ybp.
CP: Sheep Peak, NE part of Agua Dulce Mts, 31 Jan 1992, see S. eremophila, Felger 92-8 (mixed
collection with S. eremophila). Agua Dulce Mts, near base of mountain, canyon below Agua Dulce Pass, Nfacing granitic slope, locally abundant among rocks, 1420 ft, 13 Jun 1992, Felger 92-578 (2 sheets: ARIZ
301788; ARIZ 302117, possible hybrid with S. eremophila).

Selaginella eremophila Maxon
Desert spike-moss. Figures 17 & 18.
Plants resembling Selaginella arizonica but with a different leaf-tip bristle (seta) and the
leaves tend to be smaller, and the minute ligule is even smaller. Leaves lanceolate, dimorphic or not.
“The tortuous, delicate, and early deciduous setae set this species off from all others. The setae are
attached only on the young leaves in the apical bud and are so inconspicuous that they had been
overlooked until C. Weatherby noted them in 1943” (Tryon 1955: 80). The setae tend to break off
even more readily when the plants have been dried and rehydrated.

Figure 17. Selaginella eremophila. Hill near Sheep Mountain along Camino del
Diablo, 1700 ft, Cabeza Prieta NWR, 21 Mar 1979, Mason 3371 & Yatskievych
(MO); photo by Ann Larson, Missouri Botanical Garden (also shown in
Yatskievych & Windham 2009).
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Figure 18. Selaginella arizonica and S. eremophila. Top row: S. arizonica. N side of Hat Mountain, Barry M.
Goldwater Range, Maricopa Co., 10 Mar 2003, Felger 03-207. A. Young leaf from upper (adaxial) side of the
stem; lower (abaxial) suface. B. Upper (adaxial) surface; note ligule at base of blade and decurrent leaf base.
C. Lateral view shows the somewhat fleshy leaf. D. Young leaf from lower (abaxial) side of the stem; upper
(adaxial) surface; note ligule at base of blade and decurrent leaf base. E. Lower (abaxial) suface. Bottom row:
S. eremophila. Tinajas Altas Moutains, Felger 92-619. F. Young leaf from upper (adaxial) side of the stem;
lower (abaxial) suface. G. Upper (adaxial) surface; note ligule at base of leaf blase. H. Young leaf from lower
(abaxial) side of the stem, lateral view, shows the somewhat fleshy leaf; most of the fragile seta has broken off.
I. Lower (abaxial) suface. J. Upper (adaxial) surface. Illustration by Margaret Pope.
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Granitic, north-facing slopes in the Tinajas Altas Mountains and many or perhaps all ranges
in Cabeza Prieta, especially at higher elevations, except the eastern margin where it is replaced by
Selaginella arizonica. In Organ Pipe on mostly north-facing slopes, especially granitic slopes in the
western half of the Monument. An exceptional enigmatic collection from the Ajo Mountains (Cottam
12891) seems to be a mixed collection with S. arizonica. Another possibility is that the Cottam
specimen and many from Cabeza Prieta might be hybrids (Yatskievych & Windham 2009).
Spike-moss is surprisingly scarce in the vicinity of the Tinajas Altas waterholes, which is
likely a result of grazing by desert bighorn that frequent the waterholes. Tim Reeves, an expert on
desert ferns, made the following entry in his field notebook for 12 February 1977, at Tinajas Altas:
“All ferns [the three species] green and healthy. Suggests fairly recent rain. Area searched for
Selaginella eremophila, none seen, various good habitat [for it].” It is, however, found elsewhere in
the Tinajas Altas Mountains, mostly in small, localized areas and quite common on north-facing
slopes near the road through Tinajas Altas Pass, an area perhaps not frequented by desert bighorn.
Selaginella eremophila is the most arid-inhabiting spike-moss in North America and one of
the few pteridophytes endemic to the Sonoran Desert. Southwestern and central Arizona,
northwestern Sonora, southeastern California, and Baja California.
OP: Alamo Canyon, N side of cliff, 2500 ft, 17 Apr 1952, Cottam 12891 (mixed collection with S.
arizonica). Quitobaquito, granitic hill, 29 Mar 1988, Felger 88-113. E end of Growler Mts, base of NE-facing
tuff cliff, ca. 2000 ft, Rutman 7 Mar 2003.
CP: Hill near Sheep Mtn along Camino del Diablo, 1700 ft, 21 Mar 1979, Mason 3371 & Yatskievych
(MO). Ca. 6 mi. NW of Tule Well, 6 Apr 1979, Lehto L-23548 (ASU). SW of Buckhorn Tank, one patch on
steep N-facing slope, 32º13’54”N, 113º48’30”W, 1230 ft, 20 Mar 1982, Reichenbacher 921. Sheep Peak, NE
part of Agua Dulce Mts, 1974 ft at summit, steep N-facing slope, common in open, non-vegetated areas, 31 Jan
1992, Felger 92-8 (mixed collection with S. arizonica). Eagle Tank, Pinta Mts, 1400 ft, abundant on N-facing
slopes, 13 Jun 1992, Felger 92-585. Canyon S of Heart Tank, Sierra Pinta, 14 Jun 1992, Felger 92-594 (ASU).
TA: 0.8 mi SE of Tinajas Altas camping area on Camino del Diablo, steep N-facing slope S of road,
32º17’38”N, 114º2’35”W, 1360 ft, a patch, 10 × 10 m, Reichenbacher & S.F. Hale 28 Mar 1981. SE side of
Tinajas Altas Mts, ca. 2 mi SE of Tinajas Altas, 32º18’N, 114º02’W, 1300 ft, dense, locally extensive mats, not
seen elsewhere, 16 Jun 1992, Felger 92-619. Tinajas Altas Canyon, among rocks, ca. 0.7 km SW of upper
tinaja, 1800 ft, shaded niche at canyon bottom, localized (not seen elsewhere in vicinity), 19 Mar 1998, Felger,
observation.

GYMNOSPERMS
Two unrelated families of cone-bearing plants occur in the modern flora of southwestern
Arizona and the Pinaceae is represented in the Ice Age flora.
1. Large shrubs or small trees; twigs covered with persistent, alternate, green scale leaves, the
internodes very short, not readily visible ..................................................................... Cupressaceae
1. Shrubs; twigs bare with deciduous or semi-persistent, opposite, brown scale leaves between long
internodes .................................................................................................................... Ephedraceae
CUPRESSACEAE – Redwood or Cypress Family
JUNIPERUS – Juniper
Leaves scale-like or slender and pointed (subulate). Pollen and seed cones on separate trees,
except Juniperus osteosperma. Seed cones semi-fleshy and berry-like, the cone scales not separating.
Four species are known for flora area by fossils and one species is common today in the higher
mountains in Organ Pipe.
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Figure 19A. Juniperus arizonica. Ajo Mountains, 20 June 2006. Photo by Howard Morris, all rights reserved,
uploaded 1 Feb 2013, from www.flickr.com/photos/8985381@N02/.

†Juniperus arizonica R.P. Adams
[J. coahuilensis (Martínez) Gaussen ex R.P. Adams var. arizonica R.P. Adams. J. erythrocarpa Cory,
in part]
Arizona juniper; huata, tascate. Figure 19.
Large shrubs to small trees with thick, sometimes irregular trunks, often branching from near
the base. Bark grayish and longitudinally shredding in long ragged strips. Twigs with pointed scale
leaves. Pollen and seed cones on separate plants. Seed cones berry-like, rounded, 6–7 mm wide,
reddish orange beneath a rosy-glaucous surface, seeds 1 (2) per cone, and maturing in one year. The
“berry” pulp is soft, juicy, relatively sweet and edible. Pollen shed December to February. The seedcone coloration and sweet-tasting flesh are distinctive among junipers of southwestern USA.
Ajo Mountains, higher elevations to the peak and extending down into larger riparian
canyons sometimes as low as 2500 ft (760 m) in Alamo Canyon, and also in the Pinkley Peak area in
the Puerto Blanco Mountains. In the Puerto Blanco Mountains and at the lower-elevation limits in the
Ajo Mountains it often grows hidden among large rock crevices in shady places. In December 1990
Marc Baker and Richard found a gnarled tree in the upper reaches of Arch Canyon (Felger 90-508)
that had extensive die-back and subsequent recovery. The tree had fallen years earlier and was
reclining and about 10 m long with a thick trunk and one live strip of bark. Junipers are common in
open, exposed areas along the Ajo Mountain crest. In such places they tend to be large shrubs or
compact, small trees. These junipers are often found growing with many desert species such as
ocotillo (Fouquieria splendens), buckhorn cholla (Cylindropuntia acanthocarpa), and jojoba
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(Simmondsia chinensis), and especially at higher elevations also in the company of turpentine bush
(Ericameria laricifolia), California rosewood (Vauquelinia californica), and scrub oak (Quercus
turbinella).
The nearest populations are small, isolated groups of several or more plants near the summits
of the Sand Tank, Javelina, and Table Top Mountains in Maricopa and Pinal Counties. Juniperus
arizonica occurs in grassland–oak-juniper woodland ecotone in Arizona, southwest New Mexico,
northeast Sonora, and northwest Chihuahua.

Figure 19B. Juniperus arizonica. Middle Fork of Alamo Canyon, Ajo Mountains, 26 Mar 2005; photo by Sue
Rutman.

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Ferns, lycopods, and gymnosperms

38

This species is the modern juniper and this juniper or a closely related one seems to have
migrated into the region at the end of the late Wisconsin and during the early Holocene, as the Utah
and Rocky Mountain junipers disappeared. The Arizona populations were known as Juniperus
monosperma (Engelmann) Sargent and later as J. erythrocarpa, and most recently as J. arizonica.
Juniperus arizonica, J. coahuilensis, J. pinchotii Sudworth (J. erythrocarpa), and J. monosperma
sensu stricto form a complex of related 1-seeded junipers in the southwestern USA and northern and
central Mexico.
In his detailed work on junipers, Adams (1994) recognized part of the more broadly
interpreted Juniperus coahuilensis as the distinct species J. arizonica. In addition to the cone color
and apparent different time of coning, Adams (1994) distinguished J. arizonica as having statistically
fewer conspicuous resin glands on the scale leaves and 3-sided branchlets (formed by the scale
leaves), while J. monosperma has more resin glands and 4-sided branchlets (Adams et al. 2006).
The herbage, bark, seed and pollen cones of a broadly interpreted Juniperus monosperma
were widely used medicinally by Southwest Native Americans and the seeds cones ("berries") were
sometimes prepared as seasoning and a minor food (Moreman 2003).
OP: Alamo Canyon, 17 Dec 1939, Harbison 26263 (SD). Spring Canyon, Bean & Fouts 10 Feb 1950
(ORPI). W slopes of Montezuma Head above Pitahaya Canyon, 16 Jan 1976, Phillips 76-5. Arch Canyon, Nfacing slopes below W side of the arch, with Vauquelinia, Rhamnus, Dodonaea, 900 m, 2 Dec 1990, Felger 90508. NNE of Pinkley Peak, Puerto Blanco Mts, 32.006222, -112.854139, 2508 ft, ridgeline of high-angle
bedrock tuff with low plant cover, Dodonaea, 31 Oct 2003, Rutman 20031031-18. †Alamo Canyon, twigs,
seeds, 1150 to 9570 ybp (4 samples).

†Juniperus californica Carrière
California juniper
Shrubs or small trees; easy to recognize by its large, woody seeds.
This was the common low-elevation juniper in southwestern Arizona during the late
Wisconsin age. It grew in the flora area from about 9000 to more than 37,000 years ago. The early
Holocene and Late Wisconsin age records from the Butler Mountains at 240 m are the lowest
elevation records for any juniper in the Sonoran Desert region. The nearest present-day population
occurs at higher elevations in northwestern Arizona where it is disjunct from the primarily
distribution along the Pacific side of California and mountains in northern Baja California.
OP: †Alamo Canyon, twigs, seeds, 9570 to 29,110 ybp (3 samples). Puerto Blanco Mts, on ridge,
twigs, seeds, 9070 to 14,100 ybp (3 samples).
TA: †Butler Mts, twigs, seeds, 10,360 to 11,250 ybp (3 samples). Tinajas Altas, twigs, seeds, 8970 to
18,700 ybp (14 samples), & >37,000 ybp.

†Juniperus cf. osteosperma (Torrey) Little
Utah juniper
Shrubs or small trees. The seeds are large but smaller than those of Juniperus californica.
This juniper grew in the Ajo Mountains during the Wisconsin Age. The nearest present-day
Utah juniper population occurs north of the Mogollon Rim in northern Arizona.
Utah juniper ranges from California to Montana and New Mexico.
OP: †Alamo Canyon, twigs, seeds, 32,000 ybp. Montezuma’s Head, twigs, seeds, 13,500 to 21,840
ybp (4 samples).
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†Juniperus scopulorum Sargent
Rocky Mountain juniper
Small to medium-sized or even large trees, mostly with pendulous branches and notably
slender twigs, small scale leaves, and small, dark-colored seed cones.
It is documented from the Ajo Mountains 13,500 to 32,000 years ago and is probably one of
the most mesic Ice Age woodland species in the flora area. The nearest present-day population occurs
along the Mogollon Rim. It is the most mesic-inhabiting juniper in the Southwest, often growing in
moist canyons.
Widespread in western North America from Canada to northern Mexico in eastern Sonora,
western Chihuahua, and Coahuila.
OP: †Alamo Canyon, twigs, 14,500 to 32,000 ybp (3 samples). Montezuma’s Head, twigs, 13,500 to
21,840 ybp (4 samples).

EPHEDRACEAE – Joint-fir Family
EPHEDRA – Joint-fir
Shrubs with green twigs and brownish scales leaves. Male and female cones on different
plants.
1. Scale leaves 2 at each node, soon deciduous; widespread .................................... Ephedra aspera
1. Scale leaves 3 at each node, relatively persistent; dunes and sand soils near the western margin of
the flora area ........................................................................................................ Ephedra trifurca
Ephedra aspera Engelmann ex S. Watson
[E. fasciculata A. Nelson. E. nevadensis S. Watson var. aspera (Engelmann ex S. Watson) L.D.
Benson]
Boundary ephedra, Mormon tea; canutillo; ku'ukpalk. Figure 20.
Woody shrubs usually less than 1 m tall, often with short, thick trunks and lower limbs;
probably long-lived. Twig color may vary among different plants from yellow-green to glaucous
blue-green. Leaves scale-like, 2 per node, soon fraying and deciduous. Seed cones with 1 seed,
ripening usually in April. Pollen produced in March.
Widespread on hills and mountains across the flora area, often to the peaks, and sometimes
on upper bajadas and washes near mountains.
Widespread in southern Arizona. Southeastern California to Utah and western Texas, Baja
California, and northern Sonora to the Chihuahuan Desert region.
Two-leaved ephedras have been prevalent in the region since at least 37,000 years ago. The
fossils were originally identified as Ephedra nevadensis but are more likely to be E. aspera. We are
unable to distinguish them on the basis of fossil specimens.
In southern Arizona tea was made from the stems and there were a number of medicinal uses
for the stems and roots, although especially for diabetes and venereal disease (e.g., Castetter &
Underhill 1935; Curtin 1949; Felger 2007; Owen 1963; Rea 1997; Russell 1908). In northeastern
Baja California the seeds, ripe in spring, were roasted, ground into flour, and consumed as pinole,
which was reported to be bitter (Aschmann 1959; Meigs 1939). Ephedras have an extensive
medicinal history, most notably the Eurasian species including E. equisetina, and E. intermedia, and
E. sinica, the original source of ephedrine. New World species are reported to lack ephedrine
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Figure 20A. Ephedra aspera. Butler Mountains, Yuma Co., Arizona, 21 Jan 2013; photo by Jim Malusa.

Figure 20B. Ephedra aspera. Male cones. Kuakatch Wash near highway 85, Pima Co., 6 Feb
2005; photo by Sue Rutman.
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Figure 20C. Ephedra aspera. Female cones. Javelina Mountains, Sonoran Desert
National Monument, Maricopa Co., Arizona, 5 Mar 2005; photo by Sue Rutman.

alkaloids although both New and Old World species are rich in biactive secondary compounds
(Caveney et al. 2001).
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939 (ORPI). Ajo Valley, 20 Apr 1942, Cooper 718.
Near Quitobaquito Spring, Ranzoni 13 Jul 1962 (ORPI). Bull Pasture, 2 May 1978, Bowers 1266 (ORPI).
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Alamo Canyon, 1968–2952 ft, 2 Apr 1982, Wittmann 2716 (UCR). †Alamo Canyon, twigs, seeds, 1150 to
13,500 ybp. †Montezuma’s Head, twigs, seeds, 13,500 ybp. †Puerto Blanco Mts, on ridge, twigs, seeds, 3440
to 15,400 ybp (5 samples).
CP: Buckthorn [Buckhorn] Tank, 20 Mar 1987, Elias 1078. Cabeza Prieta Peak, 2550 ft, summit, 24
Mar 1995, Yeatts 3653. About ½ mi W of Chico Shunie Well, UTM: 12 317363, 3578235, 1780 ft, in drainage,
riparian area but outside the scour zone, 2 Feb 2003, Rutman 2003-21. Sierra Pinta, summit, 15 Nov 2003,
James Cain (observation).
TA: Tinajas Altas: 26 March 1932, Hinckley 138 (2 sheets: 000138,staminate, 000139 pistillate (FFS); 12 Feb 1977, Reeves R-5362 (ASU). 0.3 mi S of Tinajas Altas, 18 Apr 1983, Hodgson 2100 (DES).
Borrego Canyon, 16 Jun 1992, Felger (observation). †Butler Mts, twigs, bracts, seeds, 740 to 11,250 ybp (7
samples). †Tinajas Altas, twigs, seeds, 1230 to 18,700 (19 samples), & >37,000 ybp.

Ephedra trifurca Torrey ex S. Watson
Long-leaf joint-fir
This large shrub is not known from the flora area, although we have searched for it in
potential places. It is, however, common in nearby areas such as dunes and sand soils in the Butler
Mountains about 1.6 km west of the Tinajas Altas Region (also see Felger 2000; Felger et al. 2003).
PINACEAE – Pine Family
†PINUS EDULIS Engelmann var. FALLAX Little
Single-leaf pinyon; piñón. Figure 21.
Large shrubs or trees. Leaves relatively short, 1 per fascicle. Seed cones small and short, the
seeds relatively large, wingless, and dispersed by birds and small mammals.

Figure 21. Pinus edulis var. fallax. Spring Canyon, Florida Mts, Luna Co., New Mexico; photo by Elroy
Limmer, 22 May 2008.
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Pinyons grew in the mountains of the flora area from about 11,000 to more than 37,000 years
ago. These samples have slender needles characteristic of Pinus edulis var. fallax. The varieties,
however, are often not recognized (e.g., Farjon & Styles 1997; Kral 1993). Nevertheless, samples
resembling var. fallax are widespread in the lowland late Wisconsin Ice Age woodlands in subMogollon Arizona. Tinajas Altas is the lowest elevation Sonoran Desert record for a pine in the
Pleistocene.
Variety fallax presently ranges from northwestern to southeastern Arizona in regions of
enhanced winter rainfall below the Mogollon Rim and within the Grand Canyon. There are also
small populations as far southeast as the Florida and Burro Mountains of southwestern New Mexico.
In the Burro Mountains of Grant County, the single-needle Pinus edulis var. fallax abruptly replaces
the two-needle var. edulis in limited areas in more xeric, lower-elevation habitats (Felger &
Kindscher 2010). Northwest of Arizona is the Great Basin proper and the range of P. monophylla
Torrey & Frémont. Similar single-needle pinyons had a much greater range during Ice Age times.
Single-needle pinyons are presently in Arizona, southwestern New Mexico, Idaho, Nevada, Utah,
widespread in California, and mountains in Baja California.
Taxonomy of the fallax pinyon is far from settled, with this taxon variously attached to Pinus
edulis or P. monophylla of the Great Basin. The single needle and larger cones are characters that
fallax shares with both P. monophylla of the Great Basin and the single-needle pinyon of southeastern
California, P. californiarum D.K. Bailey (another disputed taxon), while the very oily seeds (60–67%
fat) and thicker seed shells are characters that the fallax pinyon shares with P. edulis var. edulis
(Malusa 1992). Studies of the chloroplast DNA of pinyons have only reinforced this ambiguity
(Gernandt et al. 2003). Similarly, although the single-needle condition seems an obvious adaptation
to drought or drier conditions (Cole et al. 2007; Zavarin et al. 1990), a four-needle pinyon, P.
quadrifolia Parlatore ex Sudworth, manages on only 140 mm/year of precipitation, easily the most
arid pinyon habitat (Malusa 1992).
OP: †Alamo Canyon, leaves, female cone scales, seeds, 14,500 to 32,000 ybp (3 samples).
Montezuma’s Head, leaves, seeds, female cone scales, 13,500 to 21,840 ybp (4 samples).
TA: †Tinajas Altas, 460 m, leaves, nut fragments, 11,040 to 15,680 ybp (4 samples), & >37,000 ybp.
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ABSTRACT
A floristic account is provided for the Aristolochiaceae and Saururaceae (Magnoliids) as part
of the vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National
Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern
Arizona—the heart of the Sonoran Desert. This floristic treatment includes brief descriptions,
common names when available in English, Spanish, and the local O’odham language, local and
global distributions, ethnobotanical information, and specimen citations. This is the fourth
contribution for our flora. These contributions are also posted open access on the website of the
University of Arizona Herbarium (ARIZ).

This publication is a floristic account of the Aristolochiaceae and Saururaceae (Magnoliids)
as part of the vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National
Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern
Arizona (Figure 1). This is the fourth contribution to our flora in southwestern Arizona, following the
introduction of the flora (Felger et al. 2013a), a checklist of the modern and fossil flora (Felger et al.
2013b), and the fern, lycopods, and gymnosperms (Felger et al. 2013c). Explanation of the format for
the flora is provided in part 3 (Felger et al. 2013c). These contributions are also posted open-access
on the website of the University of Arizona Herbarium (ARIZ).
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Figure 1. Map of the flora area in southwestern Arizona. Map prepared by Ami Pate of Organ Pipe Cactus NM.

1. Terrestrial, dryland plants; stems slender, trailing to vining, without stolons; leaves mostly less than
10 cm long; leaf blades hastate ........................................................................... Aristolochiaceae
1. Plants emergent from shallow water or on damp soil; stems short, thick and woody and also
forming long stolons; leaves mostly more than 10 cm long; leaf blades elliptic-ovate Saururaceae
ARISTOLOCHIACEAE – Birthwort Family
This family includes 5 genera and 600 species worldwide, mostly in tropical regions, a few in
temperate regions, and very few in deserts. Aristolochia also is mostly tropical, with 300 species
worldwide, some of which are important medicinal herbs although they also contain toxins.
Aristolochia watsonii Wooton & Standley
[A. brevipes Bentham var. acuminata S. Watson, not A. acuminata Lamaire; A. porphyrophylla H.
Pfeifer]
Indian-root; hierba del indio, zapatito. Figures 2, 3.
Herbaceous perennials from an orange carrot-shaped thickened woody root. Stems slender,
herbaceous, trailing, often less than 30 cm long or sometimes vining to about 1 m in shaded, moist
habitats; dying back to the root during drought and freezing weather. Leaves alternate, the larger ones
3–10 (12) cm long, often brownish or purplish; blades arrow-shaped (hastate), the lobes (“ears”) as
long as or longer than the petiole. Flowers solitary in leaf axils, 3.5–5 cm long; calyx bilateral, with a
moderately inflated tube surrounding the style and stamens (just above the ovary) and narrowed at the
throat; calyx limb somewhat tooth-shaped, yellow-green with brown-purple spots mostly along veins,
the margin and tip dark maroon, and with downward pointing hairs inside the tube; without a corolla.
Fruits many-seeded capsules, ovoid, 1.6–2.5 cm long, prominently ridged along the midrib of each of
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Figure 2. Aristolochia watsonii. Hwy 85 near Organ Pipe CNM visitor center, 28 Aug 2008. Photo by Sue
Rutman.

3

Felger, Rutman, Malusa, and Van Devender: Flora of sw Arizona: Aristochiaceae and Saururaceae

Figure 3. Aristolochia watsonii. Near Cliff, New Mexico, 19 Apr 2010. Photo by Russell Kleinman
(gilaflora.com).
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5 valves. Seeds flattened and blackish. Growing and flowering during warm to hot weather with
sufficient soil moisture.
Lowlands of Organ Pipe Cactus National Monument and on the east side of Cabeza Prieta
National Wildlife Refuge Cabeza Prieta. Generally localized, mostly along washes and floodplains or
swales in valley floors, canyon bottoms and lower slopes, and in a charco (artificial water catchment)
in Cabeza Prieta. Sometimes growing from rock crevices.
Arizona and New Mexico to Nayarit, and southern Baja California and Baja California Sur.
This is one of the smallest of the aristolochias worldwide.
An intriguing article by Crosswhite and Crosswhite (1984) reported that flowers are
pollinated by small ceratopogonid flies that feed on blood of unwilling mammals (including humans).
They also noted that the flower resembles a mouse ear, and the color, pattern, and odor are
characteristic of fly-pollinated flowers. However, we do not know of specific pollination studies for
A. watsonii. The fly trap of the Aristolochia flower shows some similarities with the trapping
mechanism of the insectivorous pitcher plant (Sarracenia). However, a fly drawn to a pitcher plant
never escapes – it’s digested. In contrast, studies of Aristolochia with flowers similar to those of A.
watsonii reveal that it is aiming not for a meal, but pollination. The general scenario for small
pipevine flowers is that the flower tricks and traps the flies in the floral tube with its downwardpointing hairs facilitating entry but discouraging exit. When the anthers open, the trapping trichomes
wilt from a loss of turgor pressure, and the fly is released with attached pollen, free to find another
pipevine flower (Oelschlägel et al. 2009).
Caterpillars of the pipevine swallowtail butterfly (Battus philenor, Fig. 4) feed on
Aristolochia, including A. watsonii. These caterpillars sequester aristolochic acid from the plants,
which renders the larvae as well as the butterflies toxic to birds.

Figure 4. Battus philenor caterpillar. Near Yocogigua, Sonora, Mexico, 14 September 2012. Photo by Tom Van
Devender.

Felger and Moser (1985: 230) recorded Seri medicinal use of Aristolochia watsonii: “A
decoction of the herbage cooked in water was held in the mouth to cure a toothache. The dry root
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was heated in a fire and placed over a cavity in a tooth.” Hia C'ed O'odham also used the roots
medicinally (Felger et al. 1992). It should noted that aristolochias contain powerful toxins or poisons
that can be fatal, although they have been used medicinally worldwide since ancient times, one of the
early descriptions being by Dioscorides in the first century CE.
OP: Cipriano Well, Nichol 27 Apr 1939. Alamo Canyon, 13 Dec 1939, Harbison 26273 (SD). Dos
Lomitas, 1400 ft, Warren 17 Nov 1974. Dos Lomitas, 1400 ft, Warren 17 Nov 1974. Aguajita, wash, 13 Sep
1986, Felger 86-275. Kuakatch Wash west of Armenta Ranch, Rutman 4 Oct 1995 (ORPI).
CP: Road from Bates Well at 1.7 mi SW of W boundary of Organ Pipe, 14 Sep 1992, Felger 92-700.
Jose Juan Tank, 14 Sep 1992, Felger 92-709. Daniels Arroyo, 27 Sep 1992, Harlan 343. Road to Lower Well,
25 Feb 1993, Felger 93-70 (CAB).

SAURURACEAE – Lizard-tail Family
The Saururaceae includes 4 genera and 6 species of herbaceous perennials native to Asia and
North America. These plants are characterized in part by tannin and ethereal oil cells in the
parenchyma tissue, which may account for the long and varied medicinal uses. Anemopsis is
monotypic.

Figure 5. Anemopsis californica, at Quitobaquito, growing with Distichlis spicata, 5 May 2008. Photo by Sue
Rutman.

Anemopsis californica (Nuttall) Hooker & Arnott
Yerba mansa; hierba mansa; va:vis. Figures 5, 6.
Herbaceous perennial herbs, with thick, creeping and aromatic rootstocks and long, aboveground stolons. Winter dormant, the above-ground parts killed by freezing weather; the dried or
reduced leaves persist through the winter. Leaves and stolons often reddish or red-tinged. Leaves
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alternate, mostly basal, simple; stipules fused to the petiole; petioles 3–80 cm long, the blades ellipticovate, 5–15 (30) × 3–7.5 (14) cm (much smaller when drought stressed), the margins entire.
Inflorescence a spike simulating a single flower (Anemopsis is Greek for ‘anemone-like’), 1–several
on stems 12–110 cm tall with 1 or few reduced leaves. Spikes many-flowered, compact, thick and
conical, mostly 3–3.8 cm long, subtended by white petal-like bracts (2) 2.5–4 cm long; flowers
fragrant; perianth none. Ovaries sunken in rachis of spike. Mass flowering especially in late spring
and summer.
Abundant in alkaline soils at Quitobaquito where perennial water is at or within about 15 cm
of the surface. Also common in wetlands in nearby Sonoyta, Sonora, and the Río Colorado delta
region (Felger 2000).
Semi-saline and alkaline soils of wetlands in southwestern USA and northwestern Mexico.

Figure 6. Anemopsis californica, at Quitobaquito; photos by Sue Rutman. A. Leaf and flowing stem
with a reduced leaf and inflorescence, 3 May 2008. B. Inflorescences, 5 May 2008.
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Yerba mansa is one of the most esteemed medicinal plants in western North America (e.g.,
Moreman 1998) including southwestern Arizona and western Sonora (e.g., Felger 2000, 2007; Felger
& Moser 1985; Felger et al. 1992; Hrdlicka 1908; Lumholtz 1912; Rea 1997; Betty Melvin in Zepeda
1985: 42). It has long been cultivated in the region and is grown in cool, shaded gardens in Sonoyta
as well as kitchen gardens and at farms elsewhere in the region. It is often one of the first plants that
traditional Sonoran Desert people planted in their gardens and it can be assumed that people have
long been transplanting it. The term mansa may be translated as tame, meek, gentle, mild, quiet, soft,
gentle, or lamblike. The plants also have been used as a source of tannin.
Local people used yerba mansa as a remedy for cough, cold, flu, and impetigo (Felger et al.
1992; Zepeda 1985). It “makes you hot inside and that’s what takes care of the sickness” (Delores
Lewis in Felger et al. 1992: 32). Betty Melvin “remembers when her grandmother used to carry it all
the time with her where they would boil it and drink the water that the plant was boiled in and it was
very good as a medicine. When drank, the yerba mansa was used for something like a real bad cold.
It was also used for sores, infections, to clean up any wounds and that kind of thing” (Zepeda 1985:
67). Betty Melvin also recalled that the “Indian medication” for smallpox is wiwi'is, which “they boil
and drink” (Bell et al. 1980: 101).
Mearns (1892–93) reported that “the Mexicans at the village of Sonoyta . . . call it ‘Yerba del
Manzo’ and assert that it imparts properties to the water which render it deleterious to the teeth. It
grows on marshy ground, and emits a strong odor when trodden upon. Mexicans use it medicinally.
Found on the boundary line from Lake Palomas [Mimbres Valley, New Mexico] westward to
Quitovaquito, in all marshy grounds.” Tom Childs recounted that the Hia C'ed O'odham went to La
Salina (Salina Grande, near the Río Colorado Delta) for “yerba mansa” (Van Valkenburgh 1945).
Gifford (1931: 24) reported that Kamias ate the seeds, which they pulverized in a cottonwood mortar,
and the “meal was then cooked as mush in a pot or baked as bread in hot ashes.”
Lumholtz (1912: 264–265) provided an account of his experience with Anemopsis at La
Salina, near the Río Colorado delta, in February 1910:
A plant . . . called by the Mexicans herba del manso was a singular growth in these pozos.
Its large root, which has a strong medicinal scent, like that which characterizes an apothecary
shop, is perhaps the most popular of the many favorite remedies of northern Mexico. It is
used internally to cure colds, coughs, or indigestion, as well as externally for wounds or
swellings, and is employed in a similar way by the Indians. Of the latter, those who lived in
the dune country are said to have been in the habit of chewing bits of this root, as elsewhere
tobacco is chewed. These plants grew here in great numbers and to enormous proportions;
some of their roots were as much as three feet long and very heavy. The root finds a ready
sale everywhere and my Mexicans were not long in gathering as many of the plants as they
could carry on their animals. One of the men, whose horse was well-nigh exhausted, walked
himself in order to put a load of fifty pounds on his horse.”
OP: Quitobaquito: 7 Feb 1894, Mearns 2786 (US); Growing in wet soil along bank of irrigation ditch,
17 Apr 1952, Parker 7996; Common in wet soil at springs, 23 Jul 1986, Felger 86-209.
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ABSTRACT
A floristic account is provided for the eleven monocot families except the grass family as part
of the vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National
Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern
Arizona: Amaryllidaceae, Asparagaceae, Commelinaceae, Cyperaceae, Hydrocharitaceae, Iridaceae,
Juncaceae, Liliaceae, Potamogetonaceae, Ruppiaceae, and Typhaceae. This is the fifth contribution
for this flora, published in Phytoneuron and also posted open access on the website of the University
of Arizona Herbarium (ARIZ).
KEY WORDS: flora, southwestern Arizona, monocots

Twelve monocot families occur in the flora area of the contiguous protected areas of Organ
Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas
Region in southwestern Arizona (Figure 1). This contribution includes all the local monocots except
the Poaceae: Amaryllidaceae, Asparagaceae, Commelinaceae, Cyperaceae, Hydrocharitaceae,
Iridaceae, Juncaceae, Liliaceae, Potamogetonaceae, Ruppiaceae, and Typhaceae. These eleven
families include 35 taxa (34 species and one hybrid) in 22 genera. Six of these species are known
from fossils from packrat middens, two of which are no longer present in the flora area: Spanish
bayonet (Hesperoyucca) and Joshua tree (Yucca brevifolia and/or Y. jaegeriana). There are no nonnatives among the 11 families. In addition, one non-native, a palm (Arecaceae), is no longer present
and an arrowhead (Alismataceae) may have once been present.
The 35 taxa include a wide range of growth forms including ephemerals (annuals), delicate
submerged aquatics, annual and perennial wetland plants, succulent-leaved rosette plants, shrub- or
small-tree-sized rosette plants, and geophytes. There are six bulb-forming geophytes: Allium,
Calochortus, Dichelostemma, Habranthus, Hesperocallis, and Triteleiopsis. These geophytes have
showy flowers and are prominent during their particular growing and flowering/fruiting season but
during dormant times, which are the majority of months of the year, above-ground parts generally
will not be seen.
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This is the fifth contribution to our flora in southwestern Arizona, following the introduction
of the flora (Felger et al. 2013a), a checklist of the modern and fossil flora (Felger et al. 2013b), the
fern, lycopods, and gymnosperms (Felger et al. 2013c), and the magnoliids (Felger et al. 2013d).
These contributions are also posted open access on the website of the University of Arizona
Herbarium (ARIZ). Explanation of the format for the species accounts in this and forthcoming
contributions is provided in part 3 (Felger et al. 2013c). Taxa no longer occurring in the flora area are
not included in the keys. Fossil specimens are indicated with a dagger symbol (†) and taxa
represented by fossils no longer present in the flora are marked with two dagger symbols (††).
Descriptions pertain to taxa and populations as they occur in the flora area. All specimens cited are at
the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the abbreviations for
herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus National Monument
(ORPI), and the standardized abbreviations for herbaria (Index Herbariorum, Thiers 2013).

Figure 1. Flora area in southwestern Arizona. Map prepared by Ami Pate of Organ Pipe Cactus National
Monument, 2013.

1. Fully submerged aquatic plants; leaves thread-like (filiform) or linear.
2. Stems and leaves beset with coarse teeth or spines; leaf blades linear but not thread-like
............................................................................................................................ Hydrocharitaceae
2. Stems and leaves unarmed; leaf blades thread-like.
3. Leaves at least mostly opposite; fruits asymmetric, laterally compressed (flattened), oblong
(longer than wide), with small teeth on a crest ...................... Potamogetonaceae (Zannichellia)
3. Leaves at least mostly alternate (sometimes appearing opposite at stem tips); fruits
asymmetric or not, nearly round to ovoid (about as wide as long), not toothed.

Felger, Rutman, and Malusa: SW Arizona Part 5. Monocots except grasses

3

4. Leaf tips entire (without submicroscopic teeth); fruits asymmetric, sessile, one to several
unevenly along a slender spike, the fruiting peduncles not elongating
........................................................................... Potamogetonaceae (Potamogeton, Stuckenia)
4. Leaf tips usually with submicroscopic teeth; fruits symmetric, 4 in a cluster and stalked,
the peduncles greatly elongating in loose coils as the fruits develop .....................Ruppiaceae
1. Plants terrestrial or emergent from shallow water; leaves variable.
5. Agaves, yuccas, and beargrasses; leaves firm, succulent, and armed at least with a stout
terminal spine, or leaves flat or semi-succulent and the plants with a woody caudex or trunk
......................................................................................... ... Asparagaceae (Agave, Nolina, Yucca)
5. Plants not woody and leaves not spinescent (Juncus cooperi has spine-tipped leaves and
inflorescence bracts but it is not woody).
6. Perennials from underground bulbs, corms, or thick roots or rhizomes; flowers colorful and
showy, whitish, pinkish, bluish, yellow, or orange.
7. Stems conspicuously leafy; flowers bilaterally symmetrical, blue, and liquefying with midmorning heat .....................................................................................................Commelinaceae
7. Stems (flowering stalks) leafless or with reduced leaves; flowers radially symmetrical,
various colors, and not liquefying.
8. Plants without bulbs; leaves numerous and perennial, 2-ranked (in a single plane) and
folded so that only the “lower” (abaxial) side is visible; perianth blue with a yellow center,
the tepals tipped with a small point; rare, Quitobaquito in wet or damp soil …… Iridaceae
8. Plants with underground bulbs (corms); leaves few, seasonal, not 2-ranked and not folded
as above; perianth of various colors and if blue then the center not yellow; various
localities, not in wet soil, localized but not rare.
9. Inflorescences umbellate and multiple-flowered (rarely with only 1 flower); flowers
white and pinkish, or bluish purple to lavender-pink, less than 2 cm long or wide.
10. Flowers white and pink, on stalks mostly 8–21 cm tall..... Amaryllidaceae (Allium)
10. Flowers blue to lavender-pink, on stalks usually more than 20 cm tall
..................................................................Asparagaceae (Dichelostemma, Triteleiopsis)
9. Inflorescence racemose or flowers solitary; flowers white, yellow, or orange, more than
2 cm long or wide.
11. Leaves more than 8 mm wide at mid-length; the margins wavy (crisped); flowers
white or nearly so .......................... .............................. Asparagaceae (Hesperocallis)
11. Leaves 1–5 mm wide, the margins entire; flowers yellow or orange.
12. Leaves 2–5 mm wide at mid-length; inflorescences usually 2–4-flowered in
racemes; flowers bright orange, in spring................................................... Liliaceae
12. Leaves 1–1.5 mm wide; flowers solitary and yellow, in summer
.................................................................................. Amaryllidaceae (Habranthus)
6. Annuals or perennials but not from underground bulbs or corms; flowers not colorful, the
perianth scale-like, or reduced to bristles, or minute or absent.
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13. Cattails; leaves linear, often more than 1 m tall, erect, strap-shaped, thickened and pithy,
the stems not triangular in cross section; wetland habitats ...................................... Typhaceae
13. Grasses, sedges, and rushes; leaves less than 1 m long, or if 1 m or more then not
thickened and pithy (Schoenoplectus stems are leaf-like but triangular in cross section);
wetland or dryland habitats.
14. Rushes; perianth segments 6 and clearly visible as 3 outer and 3 inner segments,
brownish, membranous, sometimes with a green mid-stripe; fruits many-seeded
............................................................................................................................... Juncaceae
14. Grasses and sedges; perianth often not evident, reduced to bristles, microscopic scales,
or absent; fruits 1-seeded.
15. Sedges and bulrushes; wetland habitats or at least temporarily wet soils; stems
triangular or terete, solid (pithy); leaf sheaths usually closed; each flower subtended by a
single bract ...................................................................................................... Cyperaceae
15. Grasses; wetland to desert habitats; stems terete, hollow or solid; leaf sheaths usually
open; each flower usually subtended by two bracts (the lemma and palea)
..............................................................Poaceae (not included in Part 5 in this flora series)

AGAVACEAE, see ASPARAGACEAE
ALISMATACEAE – Water-plantain Family
SAGITTARIA sp.?
Arrowhead
Perennial aquatic herbs with emergent arrow-shaped leaf blades. An early photo shows an
emergent plant in shallow water at Quitobaquito that seems to be an arrowhead (Felger et al. 1992).
The nearest known record is S. longiloba Engelmann ex J.G. Smith, which was once present at the
delta of the Río Colorado (Felger 2000).
ALLIACEAE, see AMARYLLIDACEAE
AMARYLLIDACEAE – Amaryllis Family
Herbaceous perennials from bulbs. Leaves slender, thread-like or narrowly strap-like.
Flowers solitary or umbellate on leafless stalks (scapes). Perianth with 6 tepals, 6 stamens, and a 3lobed and 3-chambered ovary. Fruits of thin-walled capsules.
1. Plants appearing in cool seasons (usually February to April); inflorescences of multi-flowered
umbels (rarely with 1 flower); the flowers white and pink, ovary superior ..........................Allium
1. Plants appearing in warm or hot seasons; flowers solitary, bright yellow, ovary inferior
…………………………………………………………………………………….Habranthus
Allium macropetalum Rydberg
Desert onion; cebollín. Figure 2.
Perennials from one or few bulbs, each with a fibrous outer coat. Growing and flowering in
spring; dormant during the rest of the year. Leaves often 8–20 cm long, 1–3 mm wide, rounded
(terete) to awl-shaped in cross section but not grooved. Flower stalks (scapes) 1–several, often 8–21
cm tall, with (1) several–18 flowers in an umbel subtended by 2 papery spathes (bracts); bracts
broadly ovate, translucent white with reddish purple veins. Flowers 8–12 mm long and about 15–18
mm wide when fully open. Tepals lanceolate to ovate, moderately recurved, whitish to pale pink with
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a darker pink to red-purple mid-stripe. Filaments white tinged with rose, the anthers reddish purple
before dehiscence, the pollen yellow. Ovary superior, the top ornamented with 6 pinkish crests; styles
and stigma white. Flowering recorded in February and March; seeds ripening in same season.
Hills, mountains, and rocky upper bajadas; widely scattered, often in locally extensive
populations; widely scattered in Organ Pipe and east side of Cabeza Prieta. Generous rainfall results
in larger leaves, taller and more robust inflorescences, and more flowers per umbel, while dryer
conditions result in overall smaller plants and fewer flowers per umbel.
Southern Utah and southwestern Colorado to Arizona, New Mexico, west Texas, northern
Sonora, and northwestern Chihuahua.

Figure 2A. Allium macropetalum. Near Chico Shunie, Cabeza Prieta NWR, 26 February 2005; photo by Sue
Rutman.

The small bulbs, leaves, and flowers are edible with a strong onion flavor. The Seris used the
bulbs to flavor meat (Felger & Moser 1985). Reference to wild onions harvested in Organ Pipe (Bell
et al. 1980) and on Table Top Mountain in the Sonoran Desert National Monument (Rea 1997) would
be Allium macropetalum.
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Figure 2B. Allium macropetalum. Engineer Canyon, Burro Mountains, Grant Co., New Mexico, 2 Apr 2009;
photo by Russ Kleinman (gilaflora.com).

In discussion of the town of Ajo, Zepeda (1985: 23–24) related that, “Ajo (a:sos) ‘garlic’ was
of course named by the Spanish people. Mr. [Miguel] Velasco spoke of a mountain that was very
steep and rocky. On this mountain many wild garlic plants grew, and so they called the place Ajo,
‘garlic.’ He says that this mountain is no longer there; it is now a hole in the ground.” This ajo is
probably A. macropetalum. However, the site of the Ajo copper mine pit was a source of red pigment
(in the form of reduced copper) called something like au:auho, corrupted into ‘Ajo.’ This O’odham
name is believed to be the origin of the town name, rather than the plant.
OP: 3 mi W of Dripping Springs, Steenbergh 15 Mar 1962 (ORPI). N boundary of Monument, ½ mi
W of Bates Well Rd, 12 Mar 1983, Phillips 83-87 (MNA, ORPI). Puerto Blanco Mts, WNW of Dripping
Springs, 1800 ft, edge of small mesic flat in canyon bottom, 7 Mar 1988, Baker 7585 (ASU).
CP: 7 mi E of Papago Wells, Harbison [17060] 14 Mar 1937. Agua Dulce Mts, N of Bassarisc Tank,
26 Feb 1993, Felger 93-117. Childs Mt: 2240 ft, 25 Feb 1993, Felger 93-31; 9 Apr 1993, Felger 93-268. S of
Charlie Bell Pass, 9 Apr 1993, Felger 93-338. E side of Charlie Bell Pass, Growler Mts, along ancient footpath,
N-facing slope with deep rock, sandy soil and cryptogamic cover, white tepals with red midrib, some pink
tepals, associated species Brodiaea, palo verde-bursage-ocotillo, 1995, Harlan 449.
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Habranthus longifolius (Hemsley) Flagg, G. Lom. Smith & Meerow
[Zephyranthes longifolia Hemsley; Z. arenicola Brandegee; Z. aurea S. Watson]
Plains rain-lily. Figure 3.
Perennials from one or a few, deeply buried ovoid bulbs 3–4 cm long below a neck 3.5–5+
cm long extending to the soil surface. Leaves several, grass-like, linear-filiform, 12–25 cm × 1–1.5
mm, dark green, semi-succulent, nearly terete with a shallow groove above, the leaf tips become dry,
dead, persistent, and usually curled. Flower stalks 1–several per season, 8–20 cm tall, 2–3 mm in
diameter, shorter than the leaves, and 1-flowered. Flowers subtended by a membranous spathe-like
bract, this quickly drying and splitting as the ovary develops. Flowers held erect, showy; apparently
open fully at night and with cooler temperatures, and partially to fully closed with hot daytime
temperatures. Tepals, stigma, and style bright lemon-yellow. Tepals 6, petal-like, each 2–3.2 × 1 cm.
Stamens 6, unequal in length, the anthers yellow-orange. Ovary inferior, 5–6 mm long at flowering
time (anthesis). Capsules 3-lobed, often 10 × 13 mm, and papery at maturity. Seeds black, flat, and
D-shaped. Leaves produced in spring and summer; flowers with summer rains in July and August,
and perhaps sometimes also in late spring. In cultivated plants in Tucson the fruits matured 10–12
days after anthesis, and C.L. Fouts recorded flowers 8 August 1949 and seeds on the 20th.

Figure 3. Habranthus longifolius. ESE of Agua Prieta, Sonora, 2 May 2007 (Reina G. 2007-524); photo by
Tom Van Devender (MABA/SEINet).
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Seasonally and locally common on rocky slopes and flats at higher elevations in the Ajo
Mountains. There is also an extensive population at higher elevations in the Sierra Pinacate in nearby
northwestern Sonora (Felger 2000).
Southern Arizona generally near and above the upper limits of the desert, eastward to western
Texas and northern and central Mexico including both Baja California states.
OP: Ridge between Alamo and Arch Canyons, 3600 ft, N slope, rare, Fouts 8 Aug 1949 (ORPI). Bull
Pasture, 3000 ft, 9 Aug 1979, Bowers 1802. Crestline of Ajo Mts above Middle Fork of Alamo Canyon,
abundant, Rutman 8 Oct 1999 (ORPI). Saddle between Boulder and Arch Canyons, rare, 3550 ft, 26 Oct 2003,
Rutman 2003106-2 (ORPI).

ARECACEAE – PALM FAMILY

Figure 4. Michael R. Kunzmann (left) and Peter S. Bennet, research scientists, Cooperative National Park
Resources Studies Unit, University of Arizona, removing Washingtonia filifera at Quitobaquito, May 1982.
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WASHINGTONIA FILIFERA (Linden ex André) H. Wendland de Barry
Fan palm. Figure 4.
Fan palms were surreptitiously planted at Quitobaquito twice in the 1980s. The first ones,
removed in May 1982, were obviously nursery-grown since the roots showed that they were
container-grown. Two additional small plants (89-258) were found in 1989 and these were also
removed (Felger 1990: 71). Both species of Washingtonia are grown in adjacent Sonoyta.
Washingtonia filifera, a widely cultivated fan palm, is native to desert oases in Arizona, Baja
California, and California.
OP: Quitobaquito, two small plants growing together, estimated to be 2 or 3 years old, in alkaline soil
below spring seeps to northeast of pond, 19 Jun 1989, Felger 89-258 (ORPI 9667).

ASPARAGACEAE – ASPARAGUS FAMILY
(includes Agavaceae, Nolinaceae, Ruscaceae, and Themidaceae)
As presently constituted (APG III, Stevens 2001) this large, diverse, and unwieldy family
includes a broad spectrum of growth forms in the flora area including cool-season perennial
geophytes with bulbs (corms) and diverse rosette-forming perennials. Those of the flora area share
the following features: Flowers 3-merous, radial, bisexual or unisexual and the plants dioecious.
Tepals 6, petal-like and all similar, distinct or united basally. Stamens 6. Ovary inferior or superior;
fruits dry and dehiscent (capsules) or fleshy and indehiscent; seeds 3 to many.
1. Leaves lasting more than one year, spinescent or not.
2. Beargrasses; leaves not succulent and spinescent, the leaf tips frayed, fibrous; male and female
flowers on separate plants ..................................................................................................... Nolina
2. Leaves succulent and spinescent at least at the tip; flowers bisexual.
3. Plants trunkless; leaf margins spinescent or not; flowers yellow, the stamens conspicuously
longer than the perianth ...................................................................................................... Agave
3. Trunk(s) evident; leaf margins without spines; flowers white, the stamens shorter than the
perianth..................................................................................................................................Yucca
1. Leaves and inflorescences herbaceous and appearing only during cool seasons and not persisting,
unarmed.
4. Leaves more than 8 mm wide, the margins wavy (crisped); flowers in racemes; corollas more
than 4 cm wide or long, whitish ................................................................................ Hesperocallis
4. Leaves to 1 cm wide, the margins entire; flowers in umbels; corollas less than 2 cm long or
wide, bluish or lavender-pink.
5. Bulbs (corms) solitary (one per plant) or few; rocky-gravelly soils of hills, mountains, or
bajadas.................................................................................................................. Dichelostemma
5. Bulbs (cormlets) many in clusters; dunes and sand flats ...................................... Triteleiopsis
AGAVE – Century plant; maguey, mescal
Rosette-forming plants, long-lived, solitary or suckering, each rosette dying after flowering.
Leaves succulent and tough, ending in a stout spine, and with parallel tough fibrous veins; margins
entire or spinescent. Inflorescences relatively large, many-flowered, spicate (spike-like) or paniculate
(branched). Tepals petal-like and united basally to form a nectar-containing tube. Ovary inferior.
Stamens 6; anthers large and versatile (attached near the middle and swinging freely on the filament);
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style and stamens much longer than the tepals. Fruits capsules (dry and dehiscent at maturity), with
many flattened, black seeds.
The fossil specimens were mostly identified by Tony Burgess. His identifications are based
in part on examination and comparisons of epidermal cell structure and stomatal patterns including
their positions (e.g., sunken or not).
1. Leaves 7–9 cm wide at mid-length; the margins spiny; flowering stalks thick, usually more than 2.5 m
tall, paniculate with horizontal branches ................................................................................. Agave deserti
1. Leaves 0.7–1.5 cm wide, the margins not spiny; flowering stalks slender, to 2.5 m tall, spicate or with
short branches erect and close to the main axis.
2. Leaves 7–12 mm wide at mid-length, the margins with conspicuous, stringy fibers; flowering
stalks not more than 2.5 m tall, slender and unbranched or branches erect and close to the main axis .
........................................................................................................................................ Agave schottii
2. Leaves 15–30 mm wide at mid-length, the margins without fibers; inflorescences of slender
panicles ..................................................................................................................... Agave × ajoensis

Agave × ajoensis W.C. Hodgson
Ajo Mountain agave
Small century plants forming small colonies. Leaves green with entire margins. Flowers
yellow. This sterile hybrid is known from only a few dozen “clones or plants” at higher elevation in
the Ajo Mountains (Hodgson 1999, 2001a).
“Agave × ajoensis is of hybrid origin involving putative parents, A. deserti var. simplex of the
subgenus Agave and A. schottii var. schottii of the subgenus Littaea. It is a triploid, having a
chromosome number of 2n = 90 (Pinkava et al. 1992). In the same area A. deserti var. simplex is a
diploid (2n = 60) (Pinkava et al. 1992), while A. schottii var. schottii is a tetraploid race (2n = 120)
(Pinkava et al. 1992). The narrowly racemose to subspicate inflorescence of A. × ajoensis is similar
to other agaves suspected of being of hybrid origin involving hybridization between Agave subg.
Littaea (with a spicate or rarely racemose inflorescence) and Agave subg. Agave (with a paniculate
inflorescence)” (Hodgson 2001a: 414).
OP: Ajo Mts, infrequent on rocky slopes, with A. schottii var. schottii, A. deserti, etc., leaves of most
clones heavily munched, 14 Apr 1987, Hodgson 4478 (holotype, DES; isotype, ORPI); 14 Jun 1992, Hodgson
6972 (ORPI).

Agave deserti Engelmann subsp. simplex Gentry
[A. deserti var. simplex (Gentry) W.C. Hodgson & Reveal]
Desert agave; lechuguilla, mezcal; 'a'ud. Figure 5.
Rosettes solitary or with a few offsets, and occasionally forming small colonies. Leaves 30–
95 in number (larger plants), thick, dull glaucous gray-green, linear-lanceolate, often (30–)45–60 × 7–
9 cm; marginal spines often 6–14 mm long, curved, dark red-brown, with age becoming gray, the
terminal spine stout. Flowering stalks often 2.5–5 m tall, the inflorescences paniculate, the lateral,
flower-bearing branches 8–30 cm long. Fresh flowers including the stamens 6–8 cm long, the tepals
yellow, often reddish brown on the outer surfaces near the tip; anthers yellow. Capsules 3.3–6.2 cm
long. Seeds 5.2–6.7 × 4–5 mm, D-shaped, the margins with a raised, irregularly fluted narrow wing.
Flowering April–June; fruiting June and July. Wendy Hodgson noted that the flowers “smell like
dirty socks” (Hodgson 5766), which is not surprising since bat-pollinated flowers often have a musty
odor.
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Widespread across the flora area, in mountains often to the summits, hills, and occasionally
upper bajadas of granitic mountains in Cabeza Prieta and on the east side of Tinajas Altas Mountains.
Agave deserti has been at Tinajas Altas for at least 18,700 years. The distribution of A. deserti
expanded during the wetter rainfall climates of glacial times and its range became fragmented in
Holocene times.
Subspecies simplex occurs in southwestern Arizona, southeastern California, and
northwestern Sonora. The two other subspecies are in southern California and Baja California.
As in other places, agaves (subgenus Agave) served as major food resources and the leaves
yielded fiber for cordage. Sonoran Desert agaves provided one of the few significant wintertime
sweets during traditional times (e.g., Bell et al. 1980; Castetter et al. 1938; Felger & Moser 1985;
Hodgson 2001b; Rea 1997; Betty Melvin in Zepeda 1985: 54). Gentry (1982: 379) stated that,
“Agave deserti is among the more edible of the agaves.” Plants showing signs of initiating a
flowering stalk were selected, harvested, and trimmed to leave the centers, the “hearts,” or “cabezas,”
which were baked on coals in pit ovens. Agave deserti would have been harvested in late winter and
early spring. Emerging flower stalks were also pit-baked or cooked in coals. Cooked agave hearts
were sliced and eaten fresh or formed into cakes or other products that were dried and stored. The
flowers and seeds are also edible but probably were only a minor resource. The leaf fiber was widely
used to make cordage, burden basket nets, and sandals (Castetter et al. 1938; Betty Melvin in Zepeda
1985: 54). “They would roast the agave, roast it under coals and eat it. They also pound out the
fibers and turned it into rope” (Betty Melvin in Zepeda 1985: 54).

Figure 5B. Agave deserti subsp. simplex. Bull Pasture, 24 September 2006; photo by Sue Rutman.
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Figure 5C. Agave deserti subsp. simplex. Illustration by Wendy C. Hodgson.

OP: Ajo Mts, 3000 ft, Nichol n.d. (ORPI). 18 Mile Drive, West 27 May 1962. Bull Pasture,
n = 30, flowering stalk 5 m long, glaucous, 17 May 1989, Baker 7759 (ASU). Top of ridge just W of
Bull Pasture, 3200 ft, n = 30, 17 May 1989, Baker 7759 (ASU; 2 sheets, ORPI). Bull Pasture, 3000
ft, 4 Jun 1990, Hodgson 5765, 5766 (DES, ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10
Apr 2005, Felger (observation). †Alamo Canyon, leaf fragment, 1150 to 32,000 ybp (7 samples).
†Montezuma’s Head, leaf fragments, 13,500 to 21,840 ybp (4 samples). †Twin Peaks in Puerto
Blanco Mts, 14,120 ± 260 ybp (common; Van Devender 1987).
CP: Tule Mts, Mexican boundary, 11 Feb 1894, Mearns 305 (US, two leaves, one has
unusually large spines but within range of variation, also cited by Gentry 1982). Near a sheep tank in
Cabeza Prieta Mts, 3 May 1964, Gentry 20590 (ARIZ). 2.6 mi E of Tule Well on Camino del Diablo,

Felger, Rutman, and Malusa: SW Arizona Part 5. Monocots except grasses

14

1200 ft, plain at foot of granitic mountain or hills, inflorescence 5 m tall, 20 laterals, 19 Jun 1976,
Engard 952 (ARIZ, DES). 5.8 mi W of Tule Well on Camino del Diablo, 1180 ft, 19 Jun 1976,
Engard 953 (ARIZ, DES). Childs Mt, 2240 ft, 9 Apr 1993, Felger (observation). Sierra Pinta,
summit, 15 Nov 2003, James Cain (photo).
TA: Tinajas Altas: 20 Nov 1913, Goldman 2310 (US, also cited by Gentry 1982: 412); South
canyon above Tinajas Altas Tanks, 1920 ft, 20 Jun 1976, Engard 956 (ARIZ, DES); 1300 ft, 26 Apr
86, Van Devender 86-142. Between Camino del Diablo and Borrego Canyon, 4 Feb 1990, Felger 9019. †Tinajas Altas, leaf fragments (epidermis), prickles, seeds, 1230 to 18,700 ybp (17 samples).
Agave schottii Engelmann var. schottii
Shin-dagger; amolillo; utko je:j. Figure 6.
Small, profusely suckering agaves in subgenus Littaea. Leaves linear, mostly 20–40 × 1–2.5
cm, dull green, the margins entire with stringy fibers, the leaf tip with a stout spine. Flowering stalks
slender, often 1.5–2.5 m tall, spicate or with short, slender, appressed branches. Flowers 3–5 cm
long, the perianth yellow. Capsules short-pedicellate, obovoid, 1–2 cm long, the tip rounded to
beaked. Seeds 3–3.5 mm wide. Flowering mostly in May, the fruits ripen in early summer, and
sometimes as late as October.
Ajo Mountains from middle elevation to the summit. Agave schottii thrives in flat areas with
shallow soil. It also grows on slopes but it does not achieve the infamous patches that render hiking
in a straight line impossible, such as at Bull Pasture. It occurs on a northeast-facing slope at a cliff
base at about 3000 ft along the trail to Bull Pasture, mixed with other species that normally occur at
higher elevations. Also in the Diablo Mountains where it covers the relatively flat top of the
mountain.

Figure 6A. Agave schottii var. schottii. Bull Pasture, Ajo Mountains, 24 September
2006; photo by Sue Rutman.
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Figures 6B and 6C. Agave schottii var. schottii. Bull Pasture, 22 October 2006; photos by Sue Rutman.

Eastward and northward from the flora area in mountains of southern and central Arizona,
southwestern New Mexico, and northern Sonora. Variety treleasei occurs in the Catalina Mountains
of southeastern Arizona and seems to be of hybrid origin (Reveal & Hodgson 2002).
Seris made arrow shafts from the flowering stalks, and the “leaves were crushed in a
container and water added. The resulting foamy mixture was considered excellent for washing hair.
It was said to soften the hair, as well as make it grow long” (Felger & Moser 1985: 224). The leaves
were widely used by Tohono O’odham and others for soap, including clothes washing (Castetter &
Bell 1942; Castetter et al. 1938; Felger & Moser 1985; Gentry 1982). Castetter and Bell (1942)
reported that the Tohono O’odham pit roasted and ate this agave, but it was not likely used for food,
or at least not a significant food resource since it is “sapogenous and relatively unpalatable” (Gentry
1982: 197).
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The flowers are very sweet smelling, producing fragrance and nectar diurnally. The most
effective pollinators are probably sphinx moths at night, although daytime flower visitors and
pollinators include honeybees, bumblebees, and hummingbirds (Slausen 2001; Trame et al. 1995).
Bats are unlikely to be significant pollinators (Slausen 2001).
OP: Bull Pasture, Fouts 1 May 1948 (ORPI). Diablo Mts, E-facing slope, 0.15 mi ESE of peak, with
Agave deserti, Fouquieria, Stenocereus, Vauquelinia, 11 Mar 1988, DeLamater 4959 (DES). Bull Pasture Trail,
3000 ft, Juniperus, Agave deserti, Stenocereus, 27 Apr 1988, Hodgson 4985 (DES). Diablo Mts, with
Fouquieria, Encelia, Cercidium, Ephedra, etc., 1 Mar 1989, Hodgson 5418 (ASU, ORPI). Bull Pasture, n = 60,
3200 ft, 17 May 1989, Baker 7754, 7756, 7758 (ASU, ORPI).

Dichelostemma capitatum (Bentham) Alph. Wood subsp. pauciflorum (Torrey) Keator
[D. pulchellum (Salisbury) A. Heller var. pauciflorum (Torrey) Hoover; Brodiaea capitata Bentham
var. pauciflora Torrey]
Blue dicks, wild hyacinth; coberia, cobena, ajo blanco; ha:d. Figure 7.
Herbaceous perennials from small and rather deeply buried fibrous corms (“bulbs”) often
1.8–2 cm long. Leaves slender (linear) with a mild onion-like flavor, 5 mm wide, the green (aboveground) portion often 27–32+ cm long, with a dry, dead, curled tip often 8–14 cm long. Leaves
mostly U-shaped in cross section and in drying conditions the leaf partially or perhaps fully “closes”
so that the margins touch, forming a functionally terete leaf, thereby greatly reducing the exposed
surface area. Growing and flowering in winter and spring. Flower stalks leafless, often 25–50 cm
tall; flowers in umbellate clusters of at least (2) 3–12 flowers subtended by spathe-like bracts.
Flowers about 1.5–2 cm wide, pinkish or violet-blue and attractive. Perianth of 6 tepals united into a
short, basal tube, the perianth lobes about 1 cm long, and with 6 appendages arising from the base of
the perianth lobes; the appendages upright, taller than the stamens, and forming a corona. Stamens 6,
fertile, in 2 alternating sets of 3; anthers smaller on outer 3 stamens and larger on inner stamens.
Ovary superior. Seeds angled, blackish, several or more in 3-angled, thin-walled capsules.

Figure 7A. Dichelostemma capitatum subsp. pauciflorum. Coffeepot Mountain area,
Sauceda Mountains, Pima Co., 27 Feb 2005; photo by Sue Rutman.
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Figure 7B. Dichelostemma capitatum subsp. pauciflorum. Coffeepot Mountain area, Sauceda Mountains, 27
Feb 2005; photo by Sue Rutman.

Widespread in Organ Pipe and in the eastern part of Cabeza Prieta in the Agua Dulce and
Growler Mountains; Arizona Upland mostly in rocky areas on mountains and hills, and upper bajadas.
Especially common seasonally at higher elevations in the Ajo Mountains. Often growing through
small shrubs that provide support for the flowering stalks and likely give protection from herbivores
for the developing shoots. Not seen in the more arid areas of Organ Pipe such as the southwestern
part of the Monument.
Two variable subspecies: subsp. pauciflorum in northeastern Baja California, southeastern
California, southern Nevada, Arizona, southwestern New Mexico, southwestern Utah, northern
Sonora, and probably northeastern Chihuahua; subsp. capitatum from Oregon to the Pacific side of
northern Baja California Sur.
The fresh flowers are edible and small corms are edible fresh or cooked, but rather tasteless
(Rea 1997). Castetter and Underhill (1935: 18) said the bulbs are unpleasant tasting but were “eaten
largely because they appear in early spring, before other crops are ready.”
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OP: Alamo Canyon: 2500 ft, Nichol 14 Mar 1939 (ORPI); Tinkham Apr 1942. Growler Mts, 18 Mar
1944, Clark 11399 (ORPI). W of Dripping Spring, 26 Mar 1965, Ranzoni 331 (ORPI). Arch Canyon, 5 Apr
1978, Bowers 1176 (ORPI). Trail from The Cones to Mount Ajo, 3940 ft, 10 Apr 2005, Felger 05-254.
CP: 1 mi NE of Agua Dulce Pass (Simmons 1966). Lower slopes of Growler Mountain NE of Charlie
Bell Pass, tributaries to Daniel’s Arroyo, 1200 ft, 20 Mar 1992, Crawford 3 & Ayers (ASC). Between Daniels
Arroyo and Charlie Bell Pass, “common, about 40 cm tall, flowers pale purple,” 26 Mar 1993, Dale Turner
(observation). E side of Charlie Bell Pass (see Allium macropetalum, Harlan 449).

Hesperocallis undulata A. Gray
Ajo lily, desert lily; ajo silvestre; a:sos. Figure 8.
Herbaceous perennials from a single, deeply set rounded bulb about 4–6 cm long, and
especially in sandy soil forming long, thick and succulent roots below the bulb (these roots probably
seasonal). Above-ground portion of leaves 20–45 × 1–1.5 (2) cm, thickish, glaucous bluish-green, the
margins wavy or crisped. Flower stalks erect, stout, with a few reduced leaves below and bracts
above, unbranched often (20) 30–60+ cm tall, or sometimes with 1 to several branches and reaching
150–180 cm tall in favorable seasons in sandy soil. Flowers fragrant, observed opening in late
afternoon, closing with the heat of next morning, 6–8 cm wide when fully open. Tepals 6, united
below into a tube, each tepals 6.4–7.5 cm long including the tube, 1–1.2 cm wide, white inside with a
greenish purple mid-stripe outside. Stamens 6, about as long as the tepals, the anthers 11–13 mm
long and yellow. Ovary superior; style slightly longer than tepals. Stigma, style, and filaments white.
Fruits of many-seeded capsules, the seeds flat, about 5 mm wide. Growing during winter and spring;
flowering (November–) February–May depending on rainfall.

Figure 8A. Hesperocallis undulata. Dunes south of Sierra Blanca, Reserva de la Biosfera El Pinacate y El
Gran Desierto, Sonora, 20 February 2005; photo by Sue Rutman.
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Figure 8B. Hesperocallis undulata. Mohawk Dunes, Goldwater Range, 17 January 2005; photo by Sue
Rutman.
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Widespread, often in locally dense populations, and usually very common during wetter
years, especially on deeper, mostly sandy soils; dunes, valley floors, bajadas, desert pavements, and
also soil pockets in rocky areas such as low hills. Rodents, lagomorphs, and other small mammals
dig for the bulbs.
Southwestern Arizona, southeastern California, southern Nevada, northeastern Baja
California, and northwestern Sonora.
The relatively large bulbs were baked or boiled and also eaten fresh, probably in spring
(Castetter & Bell 1951; Bean & Saubel 1972; Hodgson 2001b), but are rather slimy when fresh (also
see Rea 1997).
OP: Growler Mts, Crooks 31 Mar 1937. Near N-middle entrance [of the Monument], 25 Mar 1941,
McDougall 37. Ajo Valley, Nichol 26 Mar 1939 (ORPI). Puerto Blanco Drive 0.5 mi [E] from Hwy 85, 11 Mar
1973, Shervanick 751 (RSA). 10 mi N of junction Puerto Blanco Drive and Bates Well Road, sandy wash, 30
Mar 1978, Bowers 1117. 3 mi E of Bates Well, Beale 4 Apr 1987 (ORPI).
CP: 4 mi W of Papago Well, 15 Apr 1941, Benson 10774a (RSA). W boundary of Cabeza Prieta
Game Reserve with Camino del Diablo, long roots below the bulb thick and succulent, 18 Apr1976, Engard 918
(DES). Pinta Sands 10 Apr 1978, Reeves 6783 (RSA). San Cristobal Wash, 20 Mar 1992, Harlan 17. 1 mi N
of Tule Well, 20 Mar 1992, Yeatts 3241 (CAB).
TA: Coyote Water, 21 Feb 2005, Felger 05-119.

††Hesperoyucca whipplei (Torrey) Baker, sensu lato
[Yucca whipplei Torrey, sensu lato]
Spanish bayonet
Agave-like plants forming rosettes to about 1+ m wide; leaves numerous, slender, and with a
sharp-spined tip. Flowering stalk massive, probably 1.5–3 m tall with hundreds of large white
flowers in spring, the rosette (plant if solitary) dying after flowering and fruiting.
Hesperoyucca was common in the Puerto Blanco Mountains about 14,000 years ago (Van
Devender 1987) and abundant in Tinajas Altas samples more than 11,000 years ago (Felger et al.
2012). Hesperoyucca was widespread across the Sonoran Desert in early Ice Age times (Van
Devender 1990, 2007). It is missing from most Sonoran Desert middle and late Holocene midden
samples, indicating that the main range reduction was due to drying climatic conditions. The fossils
may be one or more of the three present-day species
A small, disjunct population presently occurs on the north side of the granitic Sierra del Viejo
a short distance south of the Tinajas Altas Mountains in adjacent Sonora (Felger 2000; Felger et al.
2007). These plants are large and monocarpic (the rosette is solitary and does not produce offsets). It
is strange that this Hesperoyucca is not known from similar granitic mountains in nearby
southwestern Arizona. These plants resemble Hesperoyucca whipplei sensu stricto in size and H.
newberryi (McKelvey) Clarey in being monocarpic, but critical taxonomic relationship remains to be
determined. The present-day distribution of H. whipplei is largely west of the desert in California and
Baja California; H. peninsularis (McKelvey) Clarey occurs in desert areas in central Baja California;
and H. newberryi is restricted to the Grand Canyon region in northwestern Arizona (Clarey 2001;
Turner et al. 1995).
Perhaps bighorn sheep and/or perhaps harvesting by prehistoric people had an impact on the
extirpation of Hesperoyucca in the flora area and other seemingly suitable areas (see below; also
Felger 2007 and Felger et al. 2013a). The nearby population on the Sierra del Viejo west of the
Pinacate range (Felger 2000; Turner et al. 1995) is a place where there are no waterholes (see Broyles
et al. 2007) and therefore probably are less frequented by bighorn sheep and prehistoric people than in
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the Tinajas Altas Mountains (see Broyles et al. 2012). Bighorn eat the inflorescences when they can
reach them (see Felger 85-719, below). In other regions Hesperoyucca “hearts” or “cabezas” and
young, emerging flowering stalks were pit-baked or roasted like those of agaves, and the flowers and
seeds were also eaten (Barrows 1900; Felger 2007; Hodgson 2001b; Meigs 1939). Harvesting the
“hearts” and emerging flowering stalk would prevent reproduction.
OP: †Twin Peaks in the Puerto Blanco Mts, 14,120 ± 260 ybp (common; Van Devender 1987).
TA: †Tinajas Altas, leaf fragments, 11,040, 18,700, & >37,000 ybp.
Sonora: Sierra del Viejo (Sierra Los Alacranes on Mina del Desierto map), 50 km W of Los Vidrios
on Mex Hwy 2 (16 km E of El Sahuaro on Hwy 2, or 108 km W of Sonoyta), vicinity of 32º09’N, 113º56’W, N
side of steep granitic mountain; desertscrub. Plants solitary; 100+ leaves per plant; leaves glaucous, the
younger leaves with red proximal to dark brown just below the spine, the spine tip light brown, the red fading
on older leaves, leaves diamond-shaped in x-section, keeled conspicuously below [abaxially] and slightly less
so above, the margin yellow-green (like that of Yucca rigida). Inflorescence stalks thick, 10 cm diameter at
base, 2 m tall. Bighorn ate lower half of inflorescence branches where they could reach from adjacent cliff; ripe
fruit green in color, seeds black, 14 May 1985, Felger 85-719 (ARIZ, ASU [I noted fresh bighorn scats and
there were no other animals at that place large enough to reach the inflorescence branches—RSF; photos in
Felger 2000 and Felger & Broyles 2007]).

Nolina – Beargrass
Large plants with woody caudices or trunks. Leaves flexible, often to about 1 m long, linear,
the margins minutely serrated or essentially entire, the tips brush-like with frayed fibers. Male and
female flowers on separate plants, the inflorescences of large, compound panicles. Flowers
numerous, small, radial, and white, with 6 tepals in 2 whorls. Stamens short, reduced in female
flowers. Ovary superior, reduced in male flowers. Fruits of 3-lobed capsules, papery, and relatively
small. Seeds 3 per fruit, rounded, brown to pale gray.
1. Plants producing a well-formed trunk; leaves 15–30 mm wide; mountains in Cabeza Prieta and
Tinajas Altas ………………………………………………………………… Nolina bigelovii
1. Plants trunkless; leaves 6–12 mm wide; Ajo Mountains ……………………... Nolina microcarpa
Nolina bigelovii (Torrey) S. Watson
Desert tree-beargrass; moho. Figure 9.
Yucca-like plants with a thick woody trunk 0.5–3 (6) m tall, unbranched or sometimes fewbranched, the bark thick and with age becoming checkered. Leaves linear, to 1+ m × 1.5–3 cm, flat
and flexible, light green; margins minutely serrated but appearing entire, soon peeling away in
persistent fibrous strips; dead leaves long-persistent. Flowering stalks 1.5–3 m tall, much-branched
and densely flowered. Pedicels slender, the tepals 2.5–3 mm long. Female flowers white with a pale
green ovary; male flowers white with yellow anthers. Capsules 8–10 mm wide and about as long,
papery, and 3-winged. Seeds 3.5–4 mm long, oblong-ovoid, pale yellow-brown to tan. Flowering
(March–) May and June; fruits ripening June and July. Flowers visited by numerous insects including
honeybees and large spider wasps, the inflorescences often blowing in the hot summer wind, the bees
and wasps clinging and crawling all over the flowers.
Rocky arroyos, cliffs, and slopes to summits of granitic hills and mountains in the western
part of Cabeza Prieta including Cabeza Prieta, Sierra Pinta, and Tule Mountains, and in the Tinajas
Altas Mountains where it has been present for more than 37,000 years.
Spectacularly tall nolinas occur along the bottom of Frontera Canyon, a large, rugged, interior
canyon at the south end of the Tinajas Altas Mountains. Some of these giants have trunks 4–5 m tall,
and one fallen, dead nolina had a trunk more than 19.7 ft (6 m) long (measured 18 Mar 1998; Felger
et al. 2012). Similar giants were seen on the higher, east-facing slopes above the Tinajas Altas
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Figure 9A. Nolina bigelovii. Frontera Canyon, Tinajas Altas Mountains, 3 March 2013; photo by Jim Malusa.

Figure 9B. Nolina bigelovii. Tinajas Altas Mountains, west side, view south into
Mexico. 3 March 2012; photo by Jim Malusa.
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waterholes. Leaves forming the crowns of these giants were much shorter than the usually, “normalsize” plants. Simmons (1966) reports that the leaves are eaten by bighorn sheep.
Western Arizona, southern Nevada, southeastern California, northeastern Baja California, and
northwestern Sonora.
The young flower stalks were pit-baked by the Cahuillas (Bean & Saubel 1972). The seeds
are presumably edible and the leaves would be a handy source of tough fiber, but reliable evidence for
such uses are lacking for N. bigelovii, but well documented for similar species in the Southwest (e.g.,
Moreman 2003).
CP: Tule Desert W of Monument 180, Mex. boundary line, 11 Feb 1894, Mearns 2797 (CAS/DS).
Tule Tank Canyon, Tinkham 14 Apr 1947. S end of Cabeza Prieta Mts, 29 Feb 1976, McManus 689. Buckhorn
Tank, 14 Jun 1992, Felger 92-601. Heart Tank, 14 Jun 1992, Felger 92-592a, 92-592b.
TA: Tinajas Altas, 21 Mar 1933, Shreve 6233. Tinajas Mountains, major tinajas and camping area,
390 m, 11 Feb 1993, Hodgson 6975 (DES). Frontera Canyon, 18 Mar 1998, Felger (photos, Felger et al. 2012).
†Tinajas Altas, leaf fragments, 4010 to 18,700 (16 samples), & >37,000 ybp.

Nolina microcarpa S. Watson
Beargrass; sacahuiste; moho. Figure 10.
Robust perennials with a thick, mostly underground woody caudex, with multiple rosettes.
Leaves slender, rather thick and grooved (channeled) above, rather firm but flexible, often to about 1
m long and 1 cm wide, with minutely serrate edges that can cut like a knife; leaf tips of frayed fibers.
Inflorescences conspicuously taller than the leaves. Flowers with white tepals 1.5–3 mm long; male
flowers with yellow anthers; female flowers with green ovaries. Capsules thin-walled, inflated, 4–6
mm long. Seeds compressed, 2.2–3.5 mm wide. Flowering late spring or early summer.

Figure 10A. Nolina microcarpa. Middle fork of Alamo Canyon, Ajo Mountains,
26 Mar 2005; photo by Sue Rutman.
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Figure 10B. Nolina microcarpa. Tip of young staminate inflorescence, Silver City,
Grant Co., New Mexico, 26 October 2009; photo by Russ Kleinman (gilaflora.com).

Figure 10C. Nolina microcarpa. Staminate flowers, Acklin Hill, Pinos Altos Range, Grant Co., 24 May 2009;
photo by Russ Kleinman (gilaflora.com).
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Common in the Ajo Mountains above approximately 3000 ft and especially near the crestline.
It was in the Ajo Mountains at least from 14,500 to 29,000 years ago when it occurred at lower
elevations than at present. The nearest population is at higher elevation in the Sand Tank Mountains.
Widespread in Arizona except the arid southwestern corner, western New Mexico, northern
and eastern Sonora, Chihuahua, and Durango.
The leaves have long been used by the Tohono O’odham for making baskets, often in
combination with Yucca elata leaf strips (Castetter & Bell 1942). The young flower stalks were
baked in coals and the flowers and seeds were ground and cooked (Castetter 1935; Hodgson 2001b;
Yanovsky 1936).
OP: Boulder Canyon: Steenbergh 24 May 1962 (ORPI); 3000 ft, 3 May 1978, Bowers 1296 (ORPI).
†Alamo Canyon, leaf fragments, 14,500 & 29,110 ybp.

Triteleiopsis palmeri (S. Watson) Hoover
[Brodiaea palmeri S. Watson]
Blue sand-lily. Figure 11.

Figure 11A. Triteleiopsis palmeri. Sand flats south of Sierra Blanca, Sonora, 20 Feb 2005;
photo by Sue Rutman.
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Figure 11B. Triteleiopsis palmeri. Anonymous (ASU, SEINet).

Bulbs small and clustered, the tiny cormlets (bulblets) produced on top of the previous year’s
bulbs and in axils at leaf bases; propagating (mostly?) by bulblets. Leaf margins entire, the leaves of
2 kinds: first leaves of season green, stringy (linear-filiform), limp, and prostrate on the ground,
reaching 32–53 cm long; later leaves appearing with flower stalks, glaucous, erect-ascending—held
well above the ground, the blades to 1 cm wide, sometimes becoming moderately fleshy, usually 15–
30 cm long, somewhat thickened like the leaf of a leek, wide and clasping the axillary cormlets.
Flowers several to many in terminal umbels on leafless stalks 35–60 cm tall, the upper part of the
stalk often blue. Flowers attractive, deep blue, 1.5–1.8 cm wide, on slender pedicels. Tepals 6, united
below into a tube. Ovary superior. Pedicels, tepals, filaments, and ovary blue-purple, the anthers
nearly white before dehiscence, the hypanthium at summit of the tube with a dark purple-blue ring
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outlined with a white ring, the hypanthium and filaments forming a somewhat scalloped collar with
holes through which one can see the lighter-colored tube that appears white in the sun and probably
functions as a nectar guide. Seeds blackish and flat. Growing in winter–spring; flowering February–
mid-May.
Sand flats and dunes on the Pinta Sands and vicinity southward to the Sonora border and sand
areas within the Pinacate Lava Flow; locally abundant in years of sufficient rain. Also near the
western boundary of the Tinajas Altas region.
The blue sand-lily occurs on sand soils in the Gran Desierto in Sonora southward to Isla
Tiburón and the Baja California Peninsula, but has limited distribution in the USA where it is known
only from Yuma County in Arizona.
The small cormlets (bulblets) are tasty, eaten fresh or cooked (Felger 2007; Felger & Moser
1985).
CP: Sand near Border Monument 182, Monson 7 Feb 1958. Sandy area within Pinacate Lava Flow,
11 Apr 1978, Reeves 6804 (DES). Pinta Sands, 17 Apr 1983, Hodgson 2092 (DES). Camino del Diablo, 1.1
mile N of Mexico, Pinta Sands, 10 Apr 1993, Felger 93-384.
Yuma Co: Butler Mts, Van Devender 27 Mar 1983. Near Border Monument 198, 13 Apr 1993,
Morrison 73 (ASU).

YUCCA
Shrub-sized plants with thick stems (those in the flora area). Leaves thick, succulent, toughfibrous, and spine-tipped, the margins with stringy, shredding fibers. Inflorescences terminal,
branched, and large; flowers white, large and showy, with 6 rather thick, waxy tepals. Fruits fleshy
and indehiscent, or dry and dehiscent (capsules). Seeds flattened, D-shaped, blackish, and numerous.
1. Leaves 3 cm or more wide; flowering stalks less than twice as long as the leaves; fruits indehiscent
and fleshy .............................................................................................................. Yucca baccata
1. Leaves less than 2 cm wide; flowers stalks more than 4 times as long as the leaves; fruits dehiscent
and dry ...................................................................................................................... Yucca elata
Yucca baccata Torrey var. brevifolia L.D. Benson & Darrow
[Y. arizonica McKelvey]
Banana yucca; dátil; howij. Figure 12.
Often forming colonies with several thick trunks 1–1.5 (2) m tall, branching from the base
and also near the crown. Leaves 60–80 × 3–4 cm, firm and thick, light green to often yellow-green,
the margins with coarse, often brown, fibrous threads. Flowering stalks slightly shorter to about onethird longer than the leaves, with glabrous branches. Flowers pedicelled, nodding to pendent, not
opening wide (or opening wider at night?), the tepals white and 6–7+ cm long, the flowering ovary
slender, 4–4.5 cm long. Fruits green, highly variable in size, probably mostly 10–18 × 5–7 cm,
baccate (more or less cylindric with rounded ends), pendent, indehiscent, and fleshy, the pulp sweet
and edible when ripe. Seeds more or less ovoid to D-shaped, about 1 cm wide. Flowering March and
April; fruits ripening in early summer. The flowers open wider at night and partially close during the
day.
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Figure 12A. Yucca baccata. Sand Tank Mountains near head of Sand Tank Wash, Maricopa Co.,
18 Feb 2006; photo by Sue Rutman.

Figure 12B. Yucca baccata. Bull Pasture, Ajo Mountains,
Organ Pipe Cactus NM, 10 April 2005; photo by Sue Rutman.
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Figure 12C. Yucca baccata. Fossil Spring Canyon, Coconino National
Forest, Coconino Co., Arizona, 25 April 2013; photo by Wendy Hodgson.

Figure 12D. Yucca baccata. Bisected fruit, proximal end at bottom, Rocky Canyon, Grant Co., New Mexico,
31 July 2009; photo by Russ Kleinman (gilaflora.com).
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Common at higher elevations in the Ajo Mountains, often with Vauquelinia, Juniperus,
Opuntia chlorotica, Nolina microcarpa, and perennial grasses. This species grew at the base of the
Ajo Mountains until at least 9600 years ago.
Variety brevifolia is widely distributed in mountains eastward from the Ajo Mountains in
southern Arizona to southwestern New Mexico, northern Sonora, and northwestern Chihuahua. It is
replaced northward by var. baccata, which extends into southern Utah.
This large yucca provided significant food resources in the Tohono O'odham and Pima
regions. Castetter and Underhill (1935) report that O’odham people made expeditions to the
mountains to collect the large, fleshy fruits. The fruits were often pit-baked. Young flower stalks,
flowers, and seeds were variously cooked, and the seeds were often stored. The fruit pulp, eaten fresh
or cooked, was commonly made into cakes and stored for future use, and was sometimes traded with
neighboring people (Bell & Castetter 1941; Hodgson 2001b; Rea 1997). The fleshy fruit pulp
becomes sweet as it ages, even when mushy and looking spoiled. The flowers are most certainly not
edible fresh, and most references to the flowers in southern or southwestern Arizona being used for
food probably refer to Y. elata rather than the banana yucca. The dried plants, especially the roots,
were made into soap and shampoo, and the leaves yielded cordage (Bell & Castetter 1941).
OP: Ajo Mts, 3000 ft, Nichol 27 Apr 1939 (ORPI). Arch Canyon, steep slope, 3300 ft, 3 May 1978,
Bowers 1297 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-278. Variety not
certain: †Alamo Canyon, leaf fragments, 9570 & 14,500 ybp.

††Yucca brevifolia Engelmann
Western Joshua tree
and/or
Yucca jaegeriana (McKelvey) L.W. Lenz
[Y. brevifolia var. jaegeriana McKelvey]
Eastern Joshua tree
The fossils are either one or both of the two Joshua tree species and were common in the flora
area until about 11,000 years ago. These unique trees are emblematic of the Mohave Desert although
they also range into adjacent vegetation (Lenz 2007). Joshua Tree National Park in southern
California is the nearest present-day population for Y. brevifolia and west-central Arizona is nearest
for Y. jaegeriana. Yucca brevifolia occurs in southern California and southern Nevada, generally west
of the range of Y. jaegeriana, which is found in southern Nevada, southeastern California, westcentral and northwestern Arizona, and the southwestern corner of Utah (Lenz 2007). Lenz provides
compelling evidence for recognizing the western and eastern Joshua trees as distinct species.
OP: †Alamo Canyon, leaf fragments, seeds, 29,110 ybp. Montezuma’s Head, leaf fragments, seeds,
13,500 to 21,840 ybp (4 samples). †Twin Peaks in the Puerto Blanco Mts, 14,120 ± 260 ybp (very common;
Van Devender 1987).
TA: †Tinajas Altas, leaf fragments, 11,040, 18,700, & >37,000 ybp (abundant in these samples).

Yucca elata Engelmann var. elata
Soap-tree yucca; palmilla
Trunk single or several-branched, to 2+ m tall, clothed in persistent, dry leaves. Leaves
numerous, flexible, narrowly linear, mostly 40–70 × 1–1.5 cm. Leaf margins with thread-like white
fibers. Flowering stalks often 2+ m tall. Flowers white, opening wide at night, partially closing the
next day, with petal-like tepals 4–7 cm long; flowering in late spring and early summer. Fruits of dry
capsules. Seeds flattened, D-shaped, blackish, and numerous.
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This tall, elegant yucca occurs at or near the northeastern margin of Organ Pipe CNM. A
photo from the 1940s in Gunsight Wash, near the northeastern margin of Organ Pipe, shows a plant
with a single trunk about 2 m tall plus the flowering stalk (ORPI photo #186, with William
Supernaugh). Jim Malusa found this yucca near the northern boundary of Organ Pipe on BLM land
in the valley east of the Growler Mountains and west of Highway 85.
Yucca elata in Arizona generally occurs east and northward of the flora area. Variety elata is
widespread from Arizona to Texas and also occurs in northeastern Sonora, Chihuahua, and Coahuila,
in desert and grassland, and sometimes into pinyon-juniper woodland. Variety elata is replaced
northward in Arizona by var. verdiensis (McKelvey) Reveal.
The Tohono O’odham fashion basketry splints from the slender, flexible leaves for weaving
into modern artistic baskets, often in combination with beargrass (Nolina microcarpa) and devil’s
claw fibers (Proboscidea parviflora). Young flower stalks, flowers, and sometimes the seeds served
as food resources. The flowers are edible and not excessively bitter like those of Y. baccata. The
leaves have been used as cordage and the roots for soap and shampoo (Bell & Castetter 1941).
COMMELINACEAE – Spiderwort Family
Commelina erecta Linnaeus
White-mouth dayflower. Figure 13

Figure 13A. Commelina erecta. Las Guijas Mountains, Pima Co., 1 September
1982: a, habit; b, flower; c, bract with margin fused at the base. Illustration by
Raul Puente, based on Mittleman 312 (ASU; Puente & Faden 2001).
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Figure 13 B. Commelina erecta. Florida Mountains, Luna Co., New Mexico, 2
September 2008; photo by Gene Jercinovic.

Herbaceous perennials with a cluster of thick, succulent roots. Stems upright, few to many
branched. Leaves alternate, the lower and larger leaves with a basal sheath enclosing the stem; leaf
blades 5–15 cm long, linear to lanceolate, the margins entire. Inflorescences terminal. Flower buds
enclosed in a green spathe 1–2+ cm long with a proximal cluster of several flowers and distal cluster
of vestigial flowers; proximal portion of the spathe margins fused. Flowers bilateral, probably 1.5–3
cm wide. Sepals 3, green. Petals 3, the upper 2 blue, the lower one much smaller and white.
Stamens 6, the filaments glabrous and blue; fertile stamens 3, the middle one with an enlarged and
bright yellow anther (like the antheroids), the other 2 bluish purple; sterile stamens (staminodes) 3,
with bright yellow, lobed false anthers (antheroids). Fruits of capsules 3.5–4.5 mm wide, with 3 seeds
each 3 mm in diameter.
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Growing and flowering during warmer seasons, especially during hot, humid weather. The
flowers open at dawn and remain open for a few hours and then wither and deliquesce (liquefy) into a
gooey mass. The plants are generally seen only during the hot, humid summer-fall months following
rains. Common in the Ajo Mountains, especially at higher elevations; eastward and northward in
Arizona at the desert edge and elevations above the desert.
Arizona to Wyoming and eastern United States, to South America and in Africa. Weedy and
introduced in many regions worldwide.
OP: Bull Pasture Trail: 3000 ft, 5 Nov 1977, Bowers 957 (ORPI); 11 Sep 1988, Wilson 191. Below
saddle between Arch Canyon and Boulder Canyon, 26 Oct 2003, Rutman 2003-1026-27 (ORPI).

CYPERACEAE – Sedge Family
Annual (ephemeral) or herbaceous perennials, often grass-like. Stems triangular or
cylindrical (terete) in cross-section and usually solid. Leaves mostly 3-ranked, differentiated into a
sheath and a blade, the blade grass-like or sometimes reduced or absent, the sheath closed around the
stem at least when young. Inflorescences frequently subtended by an involucre of 1 or more bracts,
these often leaf-like or sometimes stem-like. Flowers (florets) small, sessile, in spikes or spikelets,
subtended by small bracts (scales), arranged in spirals or 2-ranked; characteristically wind-pollinated.
Perianth none or of few to many bristles or scales. Stamens 3, or sometimes 1 or 2. Ovary superior.
Style 2-branched, the ovary 2-carpelled, and the fruit lens-shaped; or the style 3-branched, the ovary
3-carpelled, and the fruit 3-angled. Fruit a 1-seeded achene.
The eight species in the flora area are found in temporarily or permanently wet habitats and
have broad geographic distributions.
1. Leaves reduced to basal sheaths, blades lacking; inflorescence with a single, terminal spikelet
...................................................................................................................................Eleocharis
1. Leaf blades present but sometimes relatively short and near base of stem; inflorescences with more
than one spikelet.
2. Plants less than 1 m tall, widely scattered in the flora area; stems terete or triangular in cross
section; spikelet scales 2-ranked (distichous), not spiraled; perianth bristles absent ...Cyperus
2. Plants reaching 1 m or more tall, Quitobaquito and associate springs in the flora area; stems
triangular in cross section; spikelet scales spiraled; perianth bristles present ...Schoenoplectus
Cyperus – Sedges
Annual (or ephemeral) or perennial herbs. Stems solid, triangular or terete. Leaf blades
mostly grass-like. Inflorescences terminal (sometimes appearing lateral when the terminal bract
resembles an extension of the stem), the spikelets in simple or compound umbellate clusters, or the
branches reduced; inflorescence branches (rays) often slender. Scales (bracts) of spikelets 2-ranked.
Perianth none. Stamens 3 or occasionally 1 or 2. Style 2- or 3-branched. Achenes lens-shaped or
triangular (trigonous).
1. Plants with creeping rhizomes; lower leaves reduced to sheaths, the upper leaf with a short,
narrowly linear blade; style 2-branched; achenes lens-shaped (dorsiventrally flattened)
........................................................................................................................... Cyperus laevigatus
1. Plants cespitose, tufted, not creeping but some with rhizomes; leaf blades well developed including
those of lower leaves; style 3-branched; achenes 3-sided.
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2. Diminutive ephemerals, mostly 3–10 cm tall; scales subtending flowers with recurved awntips; stamens usually 1..................................................................................... Cyperus squarrosus
2. Annuals or perennials, usually more than 15 cm tall, mostly 30–150 cm; scales straight, the tips
awnless and not recurved; stamens 3.
3. Roots with small round tubers at the ends of slender rhizomes; spikelets 9–40-flowered,
conspicuously flattened; scales and spikelets persistent .............................. Cyperus esculentus
3. Roots lacking tubers; spikelets 1 or 2 (-5) flowered, more or less rounded in cross section
(terete); scales and spikelets deciduous ............................................................. Cyperus mutisii
Cyperus esculentus Linnaeus
[C. esculentus var. leptostachyus Boeckeler]
Yellow nutgrass; coquillo amarillo, cebollín; vasai su:vĭ. Figure 14.
Hot weather (summer-fall rains) annuals in the flora area, perhaps sometimes perennials
(elsewhere usually perennials), often (15–)30–60 cm tall. Stem base forming a single tuberous root
with rhizomes growing out from this root, each rhizome ending in a single small, round tuberous root.
Stems triangular in cross section. Leaves well developed. Involucral bracts leafy, of different
lengths, often broader than the basal leaves. Spikelets 7–20+ × 1–1.8 mm, moderately flattened, the
scales dull brown (especially when mature), the keels sometimes green (especially on young
spikelets). Stamens 3. Style 3-branched, the achenes 3-angled.

Figure 14. Cyperus esculentus. Illustration by Lucretia Breazeale Hamilton.
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Temporarily wet habitats in Cabeza Prieta, including playas and muddy, sandy-silt soils at dirt
tanks and probably at other waterholes and arroyo beds.
This species is worldwide in warm temperate and tropical regions. If varieties are
recognized, then those in Arizona are var. leptostachyus, which is native to the New World and
introduced in the Old World (Tucker 2002; Yatskievych 1999). “This species and C. rotundus are the
only New World species of Cyperus that produce stolons and tubers” (Tucker 1983: 41).
The small, tuberous roots are edible. Castetter and Bell (1951) reported that the seeds were
eaten by the Cocopahs. The Gila River Pimas chewed fresh or dry tubers as a remedy for coughs or
colds. To alleviate the effects of snakebite the tuberous roots were chewed and repeatedly applied to
the wound (Curtin 1949).
CP: Redtail Tank, shore of charco, Simmons 12 Oct 1964. Las Playas: 10 Oct 1958, Monson 8; 28
Nov 2001, Felger 01-575.

Cyperus laevigatus Linnaeus
Flat sedge
Small perennials with creeping rhizomes, usually forming dense colonies (3) 10–20 (75) cm
tall; also flowering in the first season. Lower leaves reduced to reddish or brownish sheaths, the
upper leaf with a green, narrowly linear blade. Inflorescences compact, appearing lateral, with a
cluster of sessile, scarcely compressed spikelets 4–15 mm long; involucral bracts 2, very unequal, the
lower one 1.6–8.5 cm long, resembling a continuation of the stem, the other bract 0.4–2.3 cm long.
Stamens 2. Style 2-branched, the achenes lens-shaped. Flowering and fruiting almost any time of
year.
Emergent from very shallow water and in saline-alkaline wet soil. Apparently once abundant
in wet soil at Aguajita, Williams, and Quitobaquito Springs and around the pond at Quitobaquito.
After the cattle were removed the larger wetland plants probably became too dense for it to compete
for light. Its local distribution seems to wax and wane with fluctuations in rainfall and density of
vegetation cover (Felger et al. 1992).
Tropical to warm-temperate regions around the world.
OP: Puerto Blanco Mts, 2000 ft, Nichol 25 Feb 1939. Quitobaquito, 18 Mar 1945, Gould 2983. Burro
Spring, 4 May 1978, Bowers 1314. Aguajita, wet sandy-gravel along streambed and immediately below the
spring, these plants were not present prior to the flood of August 25 1988 (prior to the flood the stream was not
running and was covered with dense growth of Baccharis salicifolia), 19 Jun 1989, Felger 89-234.

Cyperus mutisii (Kunth) Andersson
[C. asper (Liebmann) O’Neill; C. pringlei Britton; Mariscus mutisii Kunth]. Figure 15.
Tufted perennials (or facultative annuals flowering in the first season?), to about 60 cm tall,
mostly about half as tall, and probably with short rhizomes. Stems triangular in cross section. Leaves
basal and well developed. Bracts subtending inflorescence leafy, the larger bracts longer than the
inflorescence. Inflorescences of several to many rays with 1–3 spikes with numerous crowded
spikelets. Spikelets 3–7 mm long, elliptic-oblong and more or less rounded in cross section. Stamens
3. Style 3-branched, the achene 3-sided. “Recognized by its cylindric spike borne digitately at the
ends of the rays and its short, plump spikelets. As spikelets mature, the floral scales, having erose
margins contrasting with the brownish sides, become useful distinguishing features” (Tucker et al.
2002: 189). Growing and reproductive during the warmer months.
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Figure 15B. Cyperus mutisii. Brown Canyon, Cochise Co., Arizona, 23 August 1992, McLaughlin 6783
(ASU). B. Two spikes.

In Organ Pipe known from the Ajo Mountains and one record on the valley floor near the
west side of the Monument, which are the westernmost records for this species.
Southern and east-central Arizona, and Mexico (including Sonora) to South America.
OP: W side Alamo Canyon, 13 Sep 1941, Goodding 306-41. Ajo Mts, moist slopes along arroyos,
near summit, 28 Aug 1943, Clark 10918 (ORPI). Bull Pasture, Wirt 12 Nov 1989 (ORPI). Alamo Wash, just
above spring house, Rutman 27 Oct 1995 (ORPI). Growler Valley, near Bates Well Road and historic Palo
Verde Camp Road, 32.15955ºN, 113.01912ºW, NAD 83, island (about 0.1 acre) of high density perennials and
annuals adjacent to a Pleistocene terrace, common annual, 8 Oct 2006, Rutman 2006-1008-2.

Cyperus squarrosus Linnaeus
[C. aristatus Rottbøll; Mariscus squarrosus (Linnaeus) C.B. Clarke]
Dwarf sedge
Diminutive non-seasonal ephemerals, tufted and grass-like, (1.5) 3–10 (18) cm tall. Stems
triangular in cross section. Leaves few, soft, basal or nearly so, usually less than 1 mm wide. Bracts
subtending inflorescence leafy, the larger bracts longer than the inflorescence. Spikelets 4–10 (15)
mm long, latterly compressed, in compact clusters, sessile or on short rays. Each spikelet scale with a
prominent recurved or sometimes straight awn-like tip, the awn tips giving an unusual “fringed”
appearance to the spikelets; scales often reddish bronze to yellowish with green margins. Stamen 1,
or sometimes with an additional 1 or 2 stamens or staminodes. Style 3-branched, the achene 3-sided.
Seasonally common in temporarily wet, fine-textured soils of the larger playas, sometimes at
waterholes, and margins of larger washes. Reported by Bowers (1980) as abundant in moist soil near
the pond at Quitobaquito, but it has not been documented there since that time. However, it is
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common along the nearby Río Sonoyta in Sonora and perhaps extirpated from Quitobaquito since
modification of the pond, removal of livestock, and expansion of Schoenoplectus (Felger et al. 1992).
Widespread in the Sonoran Desert in permanently to temporarily wet soils. Worldwide in
temperate and tropical regions.
OP:
CP:
2001, Felger
Harlan 416.
TA:

Moist sandy arroyo, N border of Organ Pipe, 11 Sep 1943, Clark 10990 (ORPI).
Cabeza Prieta Tanks, Monson 25 Sep 1955 (CAB). Las Playas: 10 Oct 1958, Monson 9; 28 Nov
01-576 (ARIZ, ASU); SE end, numerous, associated species including Marsilea, 29 Nov 1997,
Vicinity of Coyote Water, 25 Oct 2004, Felger 04-41.

Eleocharis – Spikerush; tulillo
Ephemerals, annuals or perennials. Leaves reduced to two basal sheaths without blades.
Inflorescences of a single, terminal spikelet, with a scale-like bract at the base. Flowers crowded;
perianth of bristles, perhaps 3–8, reduced or sometimes absent. Stamens usually 3. Style 2- or 3branched, the style base enlarging into a persistent tubercle capping the achene.
1. Coarse perennials with tough rootstocks; stems usually more than 45 cm long, oval to flattened in
cross section.............................................................................................. Eleocharis rostellata
1. Delicate perennials or perhaps annuals (ephemerals); stems less than 30 cm tall, rounded in cross
section.
2. Stems 6–8 cm long; perianth bristles brownish, reduced or absent; achenes 3-sided, pale brown,
the terminal tubercle of same color as achene body ........................... Eleocharis coloradoensis
2. Stems 6–28 cm long; perianth bristles white; achenes broadly lens-shaped, dark brown, the
terminal tubercle white .......................................................................... Eleocharis flavescens
Eleocharis coloradoensis (Britton) Gilly
[E. parvula (Roemer & Schultes) Link ex Bluff et al. var. anachaeta (Torrey) Svenson]
Dwarf spikerush
Delicate plants 6–8 cm tall. This species is usually perennial with slender, creeping rhizomes
and forms small tubers. Perianth bristles mostly absent or reduced. Achenes brown, 1.1 mm long,
trigonous with one flat side, the tubercle reduced and the same color as the achene body.
This species was documented at Quitobaquito in 1940 and is presumably extirpated from
flora area.
Widely scattered in Arizona including the lower Colorado River and Sonora including the Río
Colorado delta. Mexico to Canada and across the USA.
OP: Quitovaquito: W edge of pond, 5 Mar 1940, Peebles 14565 (det. G. Tucker, Apr 2012); Pond, 3
Jun 1940, Peebles 14801 & Parker (det. G. Tucker, Apr 2012).
Sonora: Delta region of Río Colorado, Ciénega de Santa Clara, 20 May 1992, Felger 92-521.

Eleocharis flavescens (Poiret) Urban var. flavescens
Yellow spikerush
Perennials or perhaps sometimes annuals, potentially forming rhizomes. Stems often 6–28
cm long, slender and delicate, straight, mostly erect or ascending and not curved. Leaf sheaths
prominent. Spikelets globose to ovoid, 3–7+ mm long. Perianth bristles probably (5) 7 (8), white,
backwards barbellate. Style branches 2. Achenes 0.5–1 mm long, broadly lens-shaped, obovoid,
shiny dark brown, the tubercle white, constricted at the base. Flowering at least March–November.
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Reported as once abundant in moist soil near the pond and springs at Quitobaquito, and
locally infrequent or rare after the late 1980s. This small spikerush apparently requires open wetland
habitat (see comments for Cyperus squarrosus).
The tiny barbs on the perianth bristles hook tenaciously onto bird feathers, which seem to
explain the large geographic range of this and many other cyperaceous species. Numerous achenes
were found attached to bird feathers floating in small pools at Quitobaquito.
Temperate North America to South America and the West Indies.
Eleocharis flavescens is similar to E. geniculata (Linnaeus) Roemer & Schultes [E. caribaea
(Rottbøll) S.F. Blake], differing in part by the brown rather than black achenes.
OP: Quitobaquito, in moist soil along stream, 17 Mar 1945, Darrow 2402, 2403. Quitobaquito, about
4 colonies, emergent from shallow water with pupfish, not seen elsewhere, 10 Nov 1987, Felger 87-297 (ASU).
Vicinity of Quitobaquito Spring, 0.5 km N of pond, rocky-gravelly wash, apparently rare and localized in arroyo
bed, emergent from very shallow water and alkaline-wet soil, 6 Apr 1988, Felger 88-313.

Eleocharis rostellata (Torrey) Torrey
Traveling spikerush. Figure 16.
Perennial herbs with tough rootstocks; forming large, grass-like mounded colonies. Stems
bright, shiny green, wiry and tough, often 45–100+ cm long, oblong in cross section when fresh,
becoming flattened, thick, and ridged when dry. Sometimes producing plantlets at the stem tips that
may develop into new plants (Figure 16C). Spikelets 4–12 mm long. Perianth bristles reddish
brown, unequal in length, some longer than the achene, backwards barbellate. Style branches 3, or
sometimes 2 in some florets in a spikelet. Achenes vaguely 3-angled to thickly lens-shaped, the
tubercle dull white and continuous with the achene body (not constricted basally). Reproductive at
least March–May and September–November.

Figure 16A. Eleocharis rostellata. Quitobaquito, Organ Pipe Cactus NM, 5 May 2005; photo by Sue Rutman.
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Figure 16B. Eleocharis rostellata. St. David Cienega, San Pedro River floodplain, Cochise Co., Arizona, 15
Jul 2002; Makings 1093 (ASU).
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Figure 16C. Eleocharis rostellata. Quitobaquito, plantlet at stem tip, 5 Apr
2013; live plant scanned by Sue Rutman.

Stands of this large spikerush cover local areas of alkaline wet soil at Quitobaquito at
springheads, along spring channels and the artificial channel, and around the pond perimeter. The
stems persist long after they die and form “haystacks” at springs and spring channels at Quitobaquito.
Small mammals form tunnels inside the haystacks and constant maintenance is required of the Park
Service to keep the artificial channel from being closed by this spikerush.
Also at the La Salina oasis at Bahía Adair and along the margins of the Río Colorado delta in
northwestern Sonora (Felger 2000), but unknown elsewhere in nearby Arizona and northwestern
Sonora. Most of North America, West Indies, and South America.
OP: Quitobaquito: 25 Mar 1941, McDougall 35; 9 Mar 1973, Felger 20591; 6 Apr 1988, Felger 88319; 23 May 1991, Baker 8363A; Rutman 5 Apr 2013.

Schoenoplectus americanus (Persoon) Volkart ex Schinz & R. Keller
[Scirpus americanus Persoon; S. olneyi A. Gray]
Bulrush; tule; va:k. Figure 17.
Perennials spreading by long, tough rhizomes to form large colonies. Stems (0.2) 1–2+ m
tall, solid (pithy) and triangular in cross section. Leaves few, basal or nearly so, the blades relatively
reduced, 1.7–15 cm long. Inflorescence subtended by a single 3-angled bract appearing as a
continuation of the stem, the inflorescence a cluster of sessile or nearly sessile, ovoid spikes
appearing lateral to the bract near the stem tip. Perianth bristles mostly 4, slightly longer than the
achene. Styles 2- or 3-branched. Achene body 1.7–2.3 mm long, obovoid, more or less lens-shaped
or perhaps sometimes obtusely 3-angled, the surface dull. Apparently reproductive March–
December.
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Figure 17A. Schoenoplectus americanus in foreground, Tessaria sericea in middle, and Populus fremontii and
Prosopis glandulosa in background; Quitobaquito, Organ Pipe Cactus NM, 5 May 2005; photo by Sue Rutman.

Wet soil and emergent from irrigation ditches and shallow water ringing the pond and at
springs at Quitobaquito, and at Aguajita, Burro, and Williams Springs; locally abundant, often
forming near pure stands of 100% coverage. This large, robust sedge has thrived and increased in the
Quitobaquito region since removal of the cattle, apparently leading to the local extirpation of various
smaller wetland plants, e.g., Cyperus squarrosus, C. laevigatus, Juncus bufonius, Myosurus minimus,
and Poa annua. The densely packed root system can be several feet thick, eventually forming dry
land and excluding the living plants. Constant maintenance is required of the Park Service to keep
the artificial channel at Quitobaquito from being closed by this bulrush.
Common in wetlands in nearby Sonora and along the lower Colorado River. Widespread in
wetland habitats in the Americas.
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Lumholtz (1912: 331) reports that Hia C'ed O'odham made baskets from bulrushes, perhaps
Schoenoplectus americanus.
OP: Burro Spring, 4 May 1978, Bowers 1313 (ORPI). Quitobaquito: 5 Mar 1940, Peebles 14564;
Abundant at margin of pond and near springs, 6 Apr 1988, Felger 86-320.

Figure 17B. Schoenoplectus americanus. Quitobaquito, 5 April 2003; photo by Sue Rutman.
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Figure 17C. Schoenoplectus americanus. Mangus, Burro Mountains, Grant Co., New Mexico, 7
June 2009. Inflorescence and floral bract. Photo by Russ Kleinman (gilaflora.com).

Lumholtz (1912: 331) reports that Hia C'ed O'odham made baskets from bulrushes, perhaps
Schoenoplectus americanus.
OP: Burro Spring, 4 May 1978, Bowers 1313 (ORPI). Quitobaquito: 5 Mar 1940, Peebles 14564;
Abundant at margin of pond and near springs, 6 Apr 1988, Felger 86-320.

HYDROCHARITACEAE – Waterweed Family (includes Najadaceae)
Najas marina Linnaeus
Holly-leaf water-nymph; sargazo. Figure 18.
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Submerged aquatic herbs, presumably annual. Stems branched, often more than 50 cm long,
1–2.3 mm in diameter, rooting at base and from lower nodes. Stems and leaf margins and midrib on
lower surfaces with relatively thick, firm spines. Leaves sub-opposite and mostly appearing whorled,
becoming firm with age; leaf blades sessile, linear, (1.2–)1.5–3 cm × 2.5–5 mm. Male and female
flowers on separate plants; flowers inconspicuous, axillary and 1 per axil, hidden in leaves clustered
at branch tips; perianth none. Male flowers with a single stamen, the anther sessile or subsessile.
Female flowers sessile, stigma branches 3, the fruits achene-like, 1-seeded.

Figure 18. Najas marina. Quitobaquito, Organ Pipe Cactus NM, 20 May 2013; fresh plant scanned by Sue
Rutman.

Locally extensive in the Quitobaquito pond, the artificial channel, and springhead. The plants
are most abundant during the warm season, when they nearly fill the artificial channel. The nearest
known population occurs in the Ciénega de Santa Clara at the Río Colorado delta where it is abundant
(Felger 2000) and scattered localities along the Colorado River. Unlike the other submerged aquatics,
Ruppia, Stuckenia, and Zannichellia, the stems and leaves of Najas are relatively firm and spinose.
Warm regions worldwide; native to the New World and introduced in the Old World.
OP: Quitobaquito Springs, 1 Oct 1965, Pinkava 2363 (ASU). Common in Quitobaquito Pond, also
common in the spring channel, with Ruppia and Stuckenia, Tibbitts 14 Jul 2005.

IRIDACEAE – Iris Family
Sisyrinchium demissum Greene
Blue-eyed grass. Figure 19.
Perennial herbs with fibrous roots and many stems. Leaves numerous, slender and grass-like,
folded lengthwise like an iris. Flowers about 1.5 cm wide in small umbel-like clusters, blue-violet
with a yellow center; tepals 6, petal-like and tipped with a small point. Flowers recorded in April.
Fruits of many-seeded capsules.
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Fig 19A. Sisyrinchium demissum. Quitobaquito, Organ Pipe Cactus NM, 5 April 2013. Photo by Sue Rutman.
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Fig 19A. Sisyrinchium demissum. Quitobaquito, 5 April 2013. Photo by Sue Rutman.

Sue Rutman discovered one well-established patch in permanently damp soil at Quitobaquito
in 1999 and by 2001 it was thriving and increasing in size. In 2013 the colony had increased to about
one meter in width. This is the only record for a blue-eyed grass well within the Sonoran Desert.
Sisyrinchium is not known to be bird dispersed (Lisa Karst, pers. com. to R. Felger, 2004).
Widespread in non-desert areas Arizona and a few records at the desert edge such as a
wetland area northeast of Tucson (see Cholewa & Henderson 1993). Also Nevada, Utah, and
southern Colorado to western Texas, eastern Sonora, and Chihuahua (Karst & Wilson 2012).
OP: Quitobaquito, seep site, moisture probably present year-round, one small patch, flowering and
fruiting, flowers blue with yellow center, Rutman 23 Apr 1999 (ORPI).
Pima County: La Cebadilla, property owned by Pima Co Flood Control Dist., in wet meadow, Titus 6
Jun 2001 [NE of Tucson, 2710 ft].
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JUNCACEAE – Rush Family
Juncus – Rush
Annual and mostly perennial herbs, glabrous, and with rhizomes or cespitose. Leaves
alternate, scale-like on the rhizomes, cataphyllous (with reduced blades), and/or leafy on the base of
the stem with a sheath and blade, the blades often stiff and bract-like in the inflorescences. Perianth
radial, small and inconspicuous, the tepals 6 in 2 sets, mostly greenish to brownish, not petal-like.
Stamens mostly 6, sometimes 3 or fewer. Ovary superior. Fruit a capsule; seeds numerous. Three
wetland species in flora area are known only in the vicinity of Quitobaquito.
1. Annuals, mostly 15–20 (30) cm tall; stems and leaves soft and flexible, not spine-tipped
................................................................................................................... Juncus bufonius
1. Perennials, usually 40–200 cm tall; stems and leaves firm and spine-tipped.
2. Plants cespitose, forming dense pincushion-like large clumps without long rhizomes; stems
rounded in cross section (terete) .......................................................................... Juncus cooperi
2. Stems arising from long, deeply-set rhizomes; stems often compressed (oblong in cross section)
........................................................................................................................ Juncus mexicanus
Juncus bufonius Linnaeus
Toad rush
Small annuals, cespitose and tufted, with soft, flexible stems and leaves. Larger plants with
branched stems often to 15–20 cm tall, the leaves mostly basal but some along stems. Tepals slender
with a green mid-stripe and nearly transparent membranous margins.
Known from the flora area by a single collection in 1944 at the edge of the Quitobaquito pond
and since extirpated. Its demise probably was due to lack of shallow water and open wetland because
sedges and other larger wetland plants have become dense since the removal of cattle and dredging of
the pond.
There are no records for this wetland species in northwestern Sonora or nearby Arizona. The
nearest population is along the lower Colorado River near Yuma (Laguna Dam; Southwest
Environmental Information Network 2013). This species is nearly worldwide in distribution.
OP: Quitobaquito, edge of pond, 25 Mar 1944, Clark 11501 (ORPI).

Juncus cooperi Engelmann
Spiny rush, Cooper’s rush
Large cespitose tussock-forming perennial rush resembling a giant pincushion to about 1 m
tall. Stems often firm, terete, ending in a spine-tipped involucral bract more or less continuous with
the stem. (The portion below the inflorescence is stem and the part above is bract.) Leaves arising
from the base, spine-tipped, resembling and often nearly as long as the stems. Inflorescences
appearing lateral near the end of leaf-like stems. Panicles often compound, the branches unequal, the
flowers in small clusters, the bracts spine-tipped. Outer tepals 4–6 mm long, acute with firm, often
spinescent tips, the margins entire or with narrow membranous wings. Capsules ovoid, about as long
as or slightly longer than the tepals. Growing and flowering during warmer seasons.
Locally common in mostly damp to wet soil on alkaline-saline flats between Quitobaquito
and Burro Spring and below the springs at Quitobaquito, often growing with Sporobolus airoides.
Not known elsewhere in Arizona. This is an outlier population; the nearest and much larger
populations occur in similar habitats along and near the lower Río Colorado in Mexico.
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Otherwise known from moist saline soils in deserts in southeastern California, southern
Nevada, and northeastern Baja California along the lower Río Colorado.
OP: Saline flats between Quitobaquito and Burro Springs, 4 May 1978, Bowers 1309 (ARIZ, ORPI).
Quitobaquito, 10 Nov 1987, Felger 87-300d.

Juncus mexicanus Willdenow ex Roemer & Schultes f.
[J. articus Willdenow var. mexicanus (Willdenow ex Schultes & Schultes f.) Balsev; J. balticus
Willdenow var. mexicanus (Liebmann) Kuntze]
Mexican rush
Perennials with long, deep, blackish and creeping rhizomes. Stems erect, 35–75 cm, firm,
tough, often twisted and laterally compressed (oblong in cross section), bearing 1 or 2 basal,
sheathing leaves, these brownish, the longer one often 4–8 cm. Inflorescences 3.5–8.5 cm long,
appearing lateral. Growing and flowering during warmer seasons.
Locally abundant at Quitobaquito in alkaline wet or damp soil at springs and seeps; often
growing with Distichlis spicata. Also a small population nearby along the Río Sonoyta in Sonora
(Felger 2000). There are no other records for this species in nearby Sonora or Arizona.
Southwestern United States to Central and South America.
OP: Quitobaquito: 22 Aug 1981, Reichhardt 69; 24 Oct 1987, Warren 87-122; 23 Jul 1986, Felger 86211; 23 May 1991, Baker 8364 (ASU, DES).

LILIACEAE – Lily Family
Five species in five genera of “bulb” (corm) forming plants, or geophytes, in the flora area
were once grouped in the catch-all, polyphyletic and artificial lily family, along with nolinas and
yuccas. The sixth bulbous geophyte, Habranthus (Zephyranthes in part) has long been in
Amaryllidaceae. Wiggins (1964) includes 20 species of bulbous geophytes in Liliaceae for the flora
of the Sonoran Desert. Most of them occur at the margins of the desert, especially along the Pacific
Coast, and at higher elevations such as at the northern and eastern margins of the desert. The bulb
growth form seems well adapted to climates with dry summers and cool winters and is generally
rather poorly represented in the core area of the Sonoran Desert.
Calochortus remains in Liliaceae, Allium and Habranthus are in Amaryllidaceae, and
Dichelostemma, Hesperocallis, and Triteleiopsis are in Asparagaceae. Habranthus grows and flowers
during the warmer months. The other five bulbous geophytes grow and flower during the cooler
months and the plants are dormant during the hottest months. The fruits of these six geophytes are
capsules that ripen in the same season shortly after flowering.
Calochortus kennedyi Porter
Desert mariposa lily; ajo amarillo, cobena amarilla; ha:dkos. Figure 20.
Perennials from a deeply buried and relatively large bulb; plants glabrous. Larger leaves
basal, several, thick, glaucous, probably 10–20 cm long, 2–5 mm wide at mid-length. Flowers 2–4 in
umbels, bell-shaped, bright orange with a dark center and with 6 tepals: 3 smaller, outer tepals
(sepals) and 3 larger inner tepals (petals), each 2.5–3.5 cm long with a dark purple nectary near the
base and thickened, bright orange club-shaped hairs above the nectary. Anthers purple. Capsules 5
cm long, erect, and 3-angled; seeds numerous. Growing in spring, flowering in April, and dormant
after fruit ripens in May.
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Figure 20A. Calochortus kennedyi. Bull Pasture, 10 April 2005; photo by Sue Rutman. Note the purple
anthers, white ovary, and club-shaped hairs above the dark nectary.

Rocky soils at mid- to upper elevations in the Ajo and Diablo Mountains. The nearest
populations are at higher elevations in the Sand Tank and Table Top Mountains in the Sonoran Desert
National Monument.
East and northeast from the flora area in southern and central Arizona, southern Nevada,
southern California, and northern Sonora. Two doubtfully significant but geographically segregated
varieties, based on flower color, are sometimes recognized; var. kennedyi occurs in the flora and is the
southern variety.
The bulbs were cooked or sometimes eaten fresh (Hodgson 2001b). The bulb is called ajo
amarillo and people in north-central (e.g., Sierra del Humo) and northwest Sonora (e.g., Sierra la
Jojoba) eat the bulbs. The bulbs are yellow compared to those of Dichelostemma capitatum, ajo
blanco, which are whitish (Ana Lilia Reina, pers. comm. to R. Felger, 2005).
OP: Bull Pasture trail, 12 Apr 1949, Bean 49-1 (ORPI). Bull Pasture: 3300 ft, 5 Apr 1978, Bowers 1200 (ORPI);
9 Apr 2005, Felger 05-176.
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Figure 20B. Calochortus kennedyi. Bull Pasture, Ajo Mountains, Organ Pipe Cactus NM, 10
April 2005; photo by Sue Rutman.

Figure 20C. Calochortus kennedyi. Immature fruit with withered tepals–showing one larger,
inner tepal and two smaller, outer tepals. Bull Pasture, 10 April 2005; photo by Sue Rutman.
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NAJADACEAE, see HYDROCHARITACEAE
NOLINACEAE, see RUSCACEAE
POTAMOGETONACEAE – Pondweed Family
The three species in the flora area are submerged aquatics with slender stems and leaves, and
small, inconspicuous flowers. They are known from the Quitobaquito pond and one record from an
artificial water hole. The small seeds are undoubtedly bird-dispersed.
1. Leaves opposite; fruits laterally compressed (flattened), oblong (longer than wide), with small teeth
on a crest ................................................................................................................. Zannichellia
1. Leaves alternate or sometimes subopposite, or opposite; fruits nearly round to ovoid (about as
wide as long), keeled or not, but not toothed.
2. Leaves 1–3(–5) veined, 1–2 times as long as the internode; stipular sheaths free, up to 1 cm
long; fruits 1.5–2.2 mm long, not keeled ............................................................ Potamogeton
2. Leaves 1-veined, 3–4 times as long as the internode; stipular sheaths 1–3 cm long, with only the
2–10 mm tip free; fruits 3–4.5 mm long, with low dorsal keel ................................... Stuckenia
Potamogeton pusillus Linnaeus
Submerged aquatics, probably perennials with slender rhizomes. Leaves thread-like 1–2
times as long as the internode, 1–3(–5) veined, with stipular sheaths free, up to 1 cm long. Fruits 1.5–
2.2 mm long, not keeled. The plants resemble Stuckenia pectinata and some specimens labeled as
Stuckenia might be P. pusillus.
Known from the flora area by a single collection from the pond at Quitobaquito. North
America and Eurasia.
OP: Quitobaquito, 1080 ft, submerged herb, mixed collection with Stuckenia pectinatus, 3
May 1991, Baker 8360-B (ASU, DES, images).
Stuckenia pectinata (Linnaeus) Börner
[Potamogeton pectinatus Linnaeus; Coleogeton pectinatus (Linnaeus) Les & R.R. Haynes]
Sago pondweed
Submerged aquatics, apparently perennial, forming tangled filmy green masses with very
slender stems to more than 50 cm long. (This species is reported to have slender creeping rhizomes at
the end of which is a white tuberous root 1–1.5 cm, but tuberous roots are generally absent from
specimens from Mexico and adjacent Arizona.) Leaves alternate, 2-ranked, thread-like, 5–15 cm
long, the leaf sheaths membranous and nearly transparent, the blades 0.5 mm wide, the tip acute and
entire, 1-veined. Inflorescences of very slender necklace-like spikes not enclosed in a leaf sheath, the
peduncles often 5.5–12.5 cm long, the flowers and fruits in unevenly spaced whorls, the fruiting
spikes 1.8–2.5(–3) cm long. Flowers inconspicuous, 4-merous; perianth segments of 4 brownish
green tepals, the stamens 4, the pistils 4 and separate. Fruits, 2.5–4 mm long, sessile, brown, 1seeded, ovoid, asymmetric, slightly compressed, and with a low dorsal keel. Growing and
reproductive during warmer months.
Locally abundant in the pond at Quitobaquito, growing with Najas, Ruppia, and Zannichellia
in shallow water to a depth of about 1 m. Also in reservoirs and ponds in nearby Sonoyta and at
Quitovac in Sonora.
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Nearly worldwide; in North American from Alaska southward. It is an important food plant
for waterfowl.
OP: Quitobaquito: 13 Sep 1986, Felger 86-270; 14 Sep 1988, Felger 88-455. Quitobaquito, 23 May
1991, submerged herb with inflorescences floating on surface, tepals and stigma brown, anthers cream-white,
Baker 8360-A (ARIZ, det. Jon Ricketson, 3 May 1991; DES, image).

Zannichellia palustris Linnaeus
Horned pondweed
Submerged aquatic herbs, probably annuals, or perhaps perennials or both, forming tangled
masses. Stems thread-like. Leaves opposite, 2–10 cm long, thread-like, entire. Flowers unisexual,
male and female flowers usually in the same small cluster in leaf axils. Each male flower reduced to
a single stamen. Each female flower with a cluster of often 4 separate green carpels (1 or more often
breaking off), each carpel with an open, flared (peltate) stigma. Fruits (carpels) 3–4.2 mm long
(including stipe and beak), asymmetric, flattened, oblong, prominently beaked, often with small teeth
or prickles on a crest and sometimes on the body, or smooth and entire, 1-seeded.
Shallow water in the pond at Quitobaquito, and sometimes extending into streams and ditches
associated with the pond. Also in an artificial waterhole (“guzzler”) in Cabeza Prieta, probably
brought in by birds.
Worldwide in fresh and brackish water.
OP: Quitobaquito: 5 Mar 1940, Peebles 14566; 13 Sep 1987, Felger 86-270.
CP: Little Tule Guzzler, Charlie Bell Area, 14 Apr 1997, Harlan 471.

RUPPIACEAE – Ditch-grass Family
Ruppia cirrhosa (Petagna) Grande
Ditch-grass.
Small, submerged herbs, probably annuals. Stems very slender. Leaves alternate, 4–10 cm
long, expanded at the base into a prominent, membranous, nearly transparent sheath of fused stipules,
the blades threadlike, less than 0.5 mm wide, the apex acute to obtuse with submicroscopic teeth.
Inflorescences of 2 flowers, one above the other on opposite sides of the peduncle. Perianth none, the
stamens 2, each with 2 prominent anthers, the pistils 4, separate, symmetrical or nearly so, ovoid to
pear-shaped, sessile in young flowers, with stipes (stalks) elongating in fruit. Inflorescence at first
enclosed in a membranous spathe inside the expanded leaf sheath, the peduncles pushing through the
sheath and greatly elongating and to elevate the flowers to the surface of the water. After pollination,
the elongated peduncles coil, re-submersing the floral structures. Each flower producing 4 hard
brown nutlets 2 × 1 mm, each with a single seed 1 mm in diameter. (Caution: do not confuse the 2
stamens for 2 separate male flowers, nor the 4 separate carpels or nutlets for 4 separate female
flowers.) Actively growing, flowering, and fruiting April through summer. The coiled peduncles
form knotty structures that help in field identification; these are lacking in Stuckenia and
Zannichellia.
Locally abundant in the pond at Quitobaquito during warmer months, growing with Najas,
Stuckenia, and Zannichellia. Also in reservoirs and ponds in the vicinity of Sonoyta. The coiled
peduncles align the population with R. cirrhosa, the inland taxon.
Worldwide; in North America from Alaska and Canada southward. Ruppia is an important
food plant for waterfowl.
OP: Quitobaquito: Henderson 23 Nov 1971; 23 Jul 1986, Felger 86-222.
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RUSCACEAE, see ASPARAGACEAE
THEMIDACEAE, see ASPARAGACEAE
TYPHACEAE – Cattail Family
Typha domingensis Persoon
Southern cattail; tule; 'uduvhag. Figure 21.
Robust perennial herbs, emergent from shallow water or wet soil at various waterholes and
springs, glabrous and with starchy rhizomes. Winter dormant, the above-water portions frost
sensitive, although some Organ Pipe populations usually remain green through the winter. Leaves
erect and strap-shaped, to 2+ m tall × 6–14 mm wide, the lower portion spongy and thickened, the
inner surface flat, the outer surface convex. Flowers unisexual, extremely numerous and minute,
densely packed on tall cylindrical spike-like inflorescences, male portion of inflorescence separated
from the female portion by a barren gap (an interval without flowers). Fruits minute, single-seeded,
achene-like (follicles), and wind-dispersed.

Figure 21. Typha domingensis. Illustration by Lucretia Breazeale Hamilton.
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Seedlings are submerged and have flaccid, ribbon-shaped leaves. The tiny, lightweight fruits
(0.02–0.03 mg) and associated hairs may be airborne over great distances, and are probably also birddisseminated. The seeds are reported to remain viable for many years and a single spike may produce
680,000 seeds.
Persistent colonies occur at scattered, permanent waterholes across the flora area, and small
local colonies or individual plants come and go with fluctuations in standing water. Some of the
colonies, consisting only of small plants, are probably not reproducing. More than five centuries ago
cattails grew at a Hohokam water-storage reservoir in Organ Pipe that was built around a hand-dug
well (Bayman & Palacios 2002; Bayman et al. 2004).
Two persistent colonies occur at upper elevations of the Ajo Mountains, in the north and
south forks of Alamo Canyon. A 1950 photo of Williams Springs shows a small, well-established
colony, but by the mid-1980s it had receded, apparently crowded out by Phragmites and
Schoenoplectus (Felger et al. 1992). In 1987, a few small cattail colonies, apparently not
reproducing, were found in alkaline wet soil at seeps above Quitobaquito, and in summer 1989, a
well-established colony grew along a ditch below the springs (Felger et al. 1992). Eleocharis
rostellata and Schoenoplectus crowd out Typha and the park staff has worked to maintain cattails at
Quitobaquito in a pool along the concrete channel from one of the springs.
In September 1988, a single colony, obviously a number of years old, was found at Aguajita
Spring; it had not been seen earlier in the year or during the previous several years. There was a mass
of large, old, and gnarled rhizomes, about 1 m across, and a number of fresh new shoots. These
rhizomes had been exposed by the scouring flood of 21 August 1988. Apparently the rhizomes had
remained dormant, perhaps for decades, beneath the sand and gravel and a dense cover of seep willow
(Baccharis salicifolia) and bulrush (Schoenoplectus americanus). By December 1988 these cattails
had reached near-adult size. In spring 1990, the colony was thriving but had not spread.
Cattails and their habitat at Agua Dulce Spring in Cabeza Prieta were destroyed when the
spring was “enhanced” (U.S. Fish and Wildlife Service 1951): “Agua Dulce Spring, formerly clogged
with Typha, was cleaned and concrete lip added. Channel below natural tank had been covered up to
a thickness of 4 feet.” Cattails probably once grew at Tule Tank and Tule Well, as indicated by the
name and oral history (Broyles et al. 1997, 2007). At Tinajas Altas cattails were seen at a midelevation tinaja during the 1970s and 1980s, and a specimen was obtained in 2008. This is the only
wetland plant species known from Tinajas Altas.
Wetland habitats across the Sonoran Desert; brackish and fresh water across the southern 2/3
of the United States and most of tropical America, and in the Old World.
Many parts and growth stages were eaten either fresh or cooked, including young submerged
plants, young shoots, young stem bases, rhizomes, tender developing inflorescences, pollen and
flowers, and seeds (achenes) (e.g., Bean & Saubel 1972; Gifford 1933; Hodgson 2001b; Kelly 1977;
Nabhan et al. 1982; Palmer 1878; Rea 1997; Williams 1987). The pollen (called “flower heads” or
“pollen heads,” which may be flowers including pollen) was eaten in substantial quantities; its
collection and preparation was hard work, but it was highly prized for adding a sweet flavor to many
dishes (e.g., Curtin 1949; Kelly 1977: 39). Gifford (1933: 268) also reported that the fresh “pith of
[the] stems” was eaten—Sue found that it has a mild cucumber taste. Cattail food products were
often stored (Gifford 1933; Hodgson 2001b). Kelly (1977: 39) mentioned that the pollen “was
considered a particularly potent medicine and was used in a curing ceremony sponsored by a Yavapai
religious leader who made frequent visits to the Cocopa community [in Arizona].” The Hia Ced
O’odham “would use cattail for making baskets” (Betty Melvin in Zepeda 1985: 66).
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OP: Alamo Canyon (north), ½ mi up from well, Hustafa 6 Jun 1987 (ORPI). Aguajita, 19 Jun 1989,
Felger 89-235. Upper S fork of Alamo Canyon, 17 Jan 2002, Tibbitts (photo). †North-central portion of Organ
Pipe, Hohokam reservoir, pollen, 539 to 753 ybp (Bayman & Palacios 2002).
CP: Buckhorn, Halfway, and North Pinta Tanks (Simmons 1966). Observations, Felger, 12 Jun 1992:
Cabeza Prieta Tanks, small reproductive stand; Granite Pass Tank, small emergent plant beneath roof covering
the tank.
TA: Bill Broyles (pers. com. to R. Felger, 13 July 2008: “I’ve seen cattails at TA. . . . mid-1980s. . .
They were in pool #4 (see Bryan 1925: 133), which is a wide (about 25 ft perpendicular to flow), narrow (5 ft
parallel to flow), inaccessible pool midway up the plunge-pool series and above, not beside, the wedged
boulder. Generally it is filled with sediment and only once have I seen standing water in it, up to 60 cm deep,
but the sediment undoubtedly holds moisture for a long time. It is a ‘shelf’ tinaja. I've not seen them at any
other pool, for they may be too frequently scoured to support Typha.” Tinajas Altas tank, 10 Mar 1980, Barry
Spicer (observation, in Van Devender field notes). Label for Cheilanthes parryi (Engard 920, 18 Apr 1976,
ASU): “above the tinaja containing Typha.” Tinajas Altas, “cattails at tanks,” 12 Feb 1977, Reeves (observation
recorded in field notebook). Tinaja #4, sheltered trench in damp soil at the edge of the tinaja, 20 Nov 2008,
Wilder 08-383 (also photo, Felger et al. 2012).

ZANNICHELLIACEAE, see POTAMOGETONACEAE
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ABSTRACT
A floristic account is provided for the grass family as part of the vascular plant flora of the
contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona. This is the second largest
family in the flora area after Asteraceae. A total of 97 taxa in 46 genera of grasses are included in
this publication, which includes ones established and reproducing in the modern flora (86 taxa in 43
genera), some occurring at the margins of the flora area or no long known from the area, and ice age
fossils. At least 28 taxa are known by fossils recovered from packrat middens, five of which have not
been found in the modern flora: little barley (Hordeum pusillum), cliff muhly (Muhlenbergia
polycaulis), Paspalum sp., mutton bluegrass (Poa fendleriana), and bulb panic grass (Zuloagaea
bulbosa). Non-native grasses are represented by 27 species, or 28% of the modern grass flora. No
other large family in the region has such a high percentage of non-natives. Buffelgrass (Cenchrus
ciliaris), fountain grass (Cenchrus setaceum), and Schismus spp. are invasive species of major
concern.
The most diverse grass genera in the flora are Muhlenbergia (10 species), Bouteloua (6
species), and Aristida, Eragrostis, Panicum, and Sporobolus (4 species each). Eragrostis pectinacea
var. miserrima is treated as a synonym of E. pectinacea var. pectinacea and Muhlenbergia
alopecuroides (Lycurus setosus) as a synonym of Muhlenbergia phleoides (Lycurus phleoides). The
modern, established grass flora includes 49 perennials and 37 annuals or ephemerals, of which 20 are
summer or hot-season taxa, 12 winter-spring or cool-season taxa, and 5 are non-seasonal. This
floristic treatment includes brief descriptions, illustrations, identification keys, common names (when
available in English, Spanish, and the local O’odham language), local and global distributions, fossil
records from packrat middens, and specimen citations.

POACEAE – Grass Family
This publication is an account of the grasses as part of the vascular plant flora of the
contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona (Fig. 1). This is the sixth
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contribution to our flora, published in a series in Phytoneuron and also posted open access on the
website of the University of Arizona Herbarium (ARIZ). The first article in this series includes maps
and brief descriptions of the physical, biological, ecological, floristic, and deep history of the flora
area (Felger et al. 2013a). This flora includes the modern, present-day taxa as well as fossil records
from packrat middens. Explanation of the format for the flora is provided in part 3 (Felger et al.
2013c).

Figure 1. Flora area in southwestern Arizona. Map prepared by Ami Pate of Organ Pipe Cactus NM, 2013.

The following generalized descriptions include the grasses in the flora area and not
necessarily the same grasses in other regions. There are many variations and not all can be covered in
this brief description.
Annual/ephemeral and perennial herbs and some reed- or bamboo-like (Phragmites). Roots
fibrous; rhizomes and stolons sometimes present. Culms hollow between the nodes and solid at
nodes, or less often also solid between the nodes. Leaves basal or cauline (on the culm), 2-ranked,
consisting of the sheath, ligule, and blade. Leaf sheaths are partially to fully enclosing the stem, and
either open (margins overlapping, not fused) or closed (margins fused). Junction of the leaf sheath
and blade called the collar, usually with a ligule, often a scale-like or hairy extension at the top of the
leaf sheath and blade and facing the culm (membranous throughout, membranous at the base and
topped by cilia, or entirely of hairs). Leaf blades linear with parallel veins, flat or variously folded or
inrolled (involute).
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In grasses there are several kinds of stems, including culms, rhizomes, and stolons.
Technically, “stem” is a general term that can be applied to all of these. The aerial stem of a grass is
termed a culm. Inflorescences generally are terminal, sometimes on lateral branches from the culm.
(Measurements for culms therefore do not include inflorescences.)
Flowers small, bisexual, or unisexual and the plants monoecious or dioecious. Flowers in
spikelets. Terminology for grass inflorescences treats the spikelet as the basic unit in the way the
flower is treated in general terminology for flowering plants. Spikelets are in spikes, panicles, or
rarely racemes. Panicle branches may be racemose (spikelets with pedicels), spicate (spikelets
sessile), or rames (spikelets in pairs, one sessile, one pedicellate), or unilateral (spikelets all on one
side of the branch) or not. Spikelets of bracts and 1 or more florets, the bracts and floret(s) 2-ranked
(alternate on opposite sides of the rachilla). Bracts variously awned or not; lowermost bracts
(glumes) paired or sometimes reduced to 1. The floret includes 2 bracts, the lemma below and the
palea above, these enclosing the actual flower (the palea sometimes reduced or absent). In spikelets
of more than one floret the lowermost or uppermost floret or florets sometimes staminate or reduced
and sterile. Perianth segments (lodicules) of greatly reduced scales, mostly 2 (3 in Aristida and
Pappostipa), often swelling and spreading the floret open at anthesis, or sometimes absent. Pistil
single, superior (of 3 united carpels, but functionally with 1 carpel containing 1 ovule). Stamens
usually 3, sometimes 1 or 2. Stigmas generally 2 and feathery (plumose). Fruits of specialized
achenes (1-seeded) called a caryopsis (caryopses, plural), where the seed is fused to the fruit wall
(pericarp), or an actual achene in which the seed separates from the pericarp (Dactyloctenium and
Sporobolus). The caryopsis (including the tightly enclosing fertile lemma and palea in panicoids) or
the achene is conveniently referred to as the “grain.”
Some grasses, including species of Bromus, Festuca, and Sporobolus, produce mostly or only
cleistogamous florets. These are florets that remain closed and produce seeds without exposing the
stamens and stigmas and thus are self-fertilized. Cleistogamous grasses tend to occur in dry areas
with erratic rainfall, sparse vegetation, and lighter soils (Lord 1981). Five grasses in the flora area
produce cleistogenes at the stem bases or in leaf axils: Cottea pappophoroides, Disakisperma dubium,
Enneapogon desvauxii, Muhlenbergia appressa, and M. microsperma. The cleistogenes are modified
cleistogamous inflorescences or spikelets, lacking glumes and awns, and the grain is typically larger
(heavier) than the grain from “normal” (chasmogamous) florets. Cleistogenes provide a reproductive
strategy in addition to that of the usual terminal (chasmogamous) inflorescences, such as when those
inflorescences are lost to herbivores or do not develop due to drought.
Grasses in the flora area are distributed among six subfamilies following the classification in
Soreng et al. (2013) and the Grass Phylogeny Working Group (2012):
Subfamily Aristidoideae: Aristida
Subfamily Arundinoideae: Phragmites
Subfamily Danthonioideae: Schismus
Subfamily Chloridoideae:
Tribe Eragrostideae:
Subtribe Cotteinae: Cottea, Enneapogon
Subtribe Eragrostidinae: Eragrostis
Tribe Zoysieae:
Subtribe Sporobolinae: Sporobolus
Tribe Chlorideae:
unplaced genus: Dactyloctenium
Subtribe Boutelouinae: Bouteloua
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Subtribe Eleusininae: Chloris, Cynodon, Dinebra, Diplachne, Disakisperma, Leptochloa
Subtribe Hilariinae: Hilaria
Subtribe Gouiniinae: Tridentopsis
Subtribe Monanthochloinae: Distichlis
Subtribe Muhlenbergiinae: Muhlenbergia
Subtribe Pappophorinae: Pappophorum
Subtribe Scleropogoninae: Dasyochloa
Subfamily Panicoideae
Tribe Paniceae
Subtribe Anthephorinae: Digitaria
Subtribe Boivinellinae: Echinochloa
Subtribe Cenchrinae: Cenchrus, Setaria, Zuloagaea
Subtribe Melinidinae: Eriochloa, Urochloa
Subtribe Panicinae: Panicum
Tribe Paspaleae: Hopia, Paspalum
Tribe Sacchareae
Subtribe Anthistiriinae: Heteropogon
Subtribe Sorghinae: Bothriochloa, Sorghum
Subtribe Tripsacinae: Zea
Subfamily Pooideae
Tribe Bromeae: Bromus
Tribe Hordeeae
Subtribe Hordeinae: Elymus, Hordeum
Subtribe Triticinae: Triticum
Tribe Meliceae: Melica
Tribe Poeae
Subtribe Agrostidinae: Polypogon
Subtribe Aveninae: Avena
Subtribe Poinae: Poa
Subtribe Loliinae: Festuca
Subtribe Phalaridinae: Phalaris
Tribe Stipeae: Pappostipa
Spikelets in the subfamily Panicoideae are generally paired (sometimes in triplets on
terminal branchlets), the members of a unit usually with pedicels of different lengths or one spikelet
sessile, or reduced, or sometimes absent. The individual spikelets detach below the glumes and have
2 florets, the lower one staminate or sterile, often reduced to just a lemma, the upper floret usually
bisexual. Many other grasses have spikelets with 2 florets, but rarely have the lower floret staminate
or sterile and the upper one bisexual. Two major kinds of spikelets are notable among the subfamily
Panicoideae, the andropogonoid and the panicoid spikelets.
Andropogonoid spikelets are seen in Bothriochloa, Heteropogon, and Sorghum in the tribe
Sacchareae. There is a basic pattern, but a daunting array of variation. The spikelets are in pairs
(triplets often at branch tips—the descriptions that follow are for the paired spikelets). The pairs have
1 sessile/subsessile spikelet and 1 stalked (pedicelled) spikelet. Among those in the flora area the
pedicelled spikelet is smaller than the sessile/subsessile one or reduced or absent. The
sessile/subsessile spikelet has a staminate or sterile (reduced) floret below and a bisexual or pistillate
floret above. The spikelet pair or unit falls with its rachis segment as the dispersing unit. A branch of
the inflorescence with such pairs of sessile and pedicelled spikelets is called a rame.
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In the panicoids the spikelets in an inflorescence are similar to each other and may be paired
or not; pedicels of paired spikelets are of different lengths or one is sessile. What often appears to be
a spikelet with one floret is actually a spikelet with two florets. Like the andropogonoids, the lower
floret is staminate or sterile, and most panicoid plants in the flora area have the sterile floret reduced
to a just a lemma. The sterile lemma generally resembles the upper glume. The upper floret is
bisexual, with a lemma, palea, stamens, and pistil. Panicoid spikelets are seen in Cenchrus, Digitaria,
Echinochloa, Eriochloa, Panicum, Setaria, Urochloa, and Zuloagaea in Paniceae and Hopia and
Paspalum in Paspaleae. In Eriochloa the lower glume is modified as a cup-like structure. The
panicoid spikelets in Cenchrus are hidden in burs or fascicles. Others, such as Hopia, Panicum, and
Urochloa, have a hard, smooth and shiny fertile lemma with inrolled margins tightly clasping the
palea and enclosed fruit.
DIVERSITY, DISTRIBUTION, AND NATURAL HISTORY
The grass flora of the region is large and diverse (Table 1). Grasses established and
reproducing in the modern flora include 86 taxa in 43 genera, which is 12% of the total modern flora
of approximately 740 taxa (Felger et al. 2013a, b). Poaceae is the second largest plant family in the
flora, following the composites (Asteraceae, 112 taxa). At least 28 species of grasses are represented
by fossil specimens, 5 of which are no longer present in the flora area. Non-native grasses include 27
species. We also include some modern grasses documented for flora area but not established or
reproducing or apparently no longer present and found at the margins of the area. A total of 97 taxa
in 46 genera are included in this publication. Organ Pipe Cactus National Monument (OP, or Organ
Pipe) supports a modern grass flora of 79 taxa including 24 non-natives; Cabeza Prieta National
Wildlife Refuge (CP, or Cabeza Prieta) has a modern flora of 50 taxa including 18 non-natives, and
the Tinajas Altas Region (TA, Tinajas Altas) has 18 species including 4 non-natives. The most
diverse grass genera in the flora are Muhlenbergia (10 species), Bouteloua (6 species), and Aristida,
Eragrostis, Panicum, and Sporobolus (4 species each).
Aristida californica var. californica and Cenchrus palmeri are essentially endemic to the
Sonoran Desert but also extend southward into thornscrub in northwestern Sinaloa, Mexico. Thus,
although grasses are successful in the flora area as well as in the Sonoran Desert as a whole, there is
no endemism in the flora area and few endemics within the Sonoran Desert (Felger 2000, 2007;
Gould & Moran 1980; Malusa et al. 2013; Pearlstein et al. 2012).
Non-native grasses are represented by 27 species, or 28% of the total grass flora (97 taxa), in
contrast to 11% non-natives in the total vascular plant flora. No other large family in the region has
such a high percentage of non-natives. The non-natives are largely from the Old World and tend to
annuals found in disturbed habitats. Six Old World grasses are widespread and common even in
undisturbed, natural habitats: red brome (Bromus rubens), Bermuda grass (Cynodon dactylon), stink
grass (Eragrostis cilianensis), wild barley (Hordeum murinum), and Arabian and Mediterranean
grasses (Schismus arabicus and S. barbatus). Buffelgrass (Cenchrus ciliaris), fountain grass (C.
setaceum), and Schismus spp. are invasive species of major concern. Others, such as soft-feather
pappus grass (Enneapogon cenchroides) and Lehmann love grass (Eragrostis lehmanniana) are
potentially serious invasives in the flora area. See discussion of non-native and invasive species in
the introduction to this flora series in Felger et al. (2013a) and also Felger (1990, 2000) and Felger et
al. (2007a).
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Table 1. Local distributions and growth forms of grasses. † = modern taxon also represented by a fossil
specimen. †† = fossil taxon not found in the modern flora area. * = non-native and reproducing in the flora
area. ** = non-native and not established (not reproducing) in the flora area. OP = Organ Pipe Cactus National
Monument, CP = Cabeza Prieta National Wildlife Refuge, TA = Tinajas Altas Region. Growth forms: PR =
perennial, NS = non-seasonal annual/ephemeral, S = summer or hot-season annual/ephemeral, W = winterspring or cool-season annual/ephemeral. Totals are for the modern, established flora.

Region
Taxon
†Aristida adscensionis
Aristida californica var. californica
Aristida californica var. glabrata
†Aristida purpurea var. nealleyi
Aristida purpurea var. parishii
Aristida purpurea var. purpurea
Aristida ternipes var. gentilis
Aristida ternipes var. ternipes
*Avena fatua
†Bothriochloa barbinodis
†Bouteloua aristidoides
Bouteloua barbata var. barbata
Bouteloua barbata var. rothrockii
(†Bouteloua barbata var.?)
†Bouteloua curtipendula
†Bouteloua repens
†Bouteloua trifida
Bromus arizonicus
*Bromus rubens
**Bromus tectorum
*Cenchrus ciliaris
**Cenchrus echinatus
(Cenchrus palmeri)
*Cenchrus setaceus
*Cenchrus spinifex
Chloris virgata
Cottea pappophoroides
*Cynodon dactylon
*Dactyloctenium aegyptium
†Dasyochloa pulchella
†Digitaria californica
Dinebra panicea
Dinebra viscida

Growth form

Organ
Pipe

Cabeza
Prieta

Tinajas
Altas

OP

CP
CP

TA

CP
CP

TA

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP

CP
CP

Perennial

Nonseasonal

Summer

Winter

NS
PR
PR
PR
PR
PR
PR
PR
W

CP
CP
CP

TA
TA
TA

PR
S
S
PR

TA
PR
PR
PR

CP
CP
CP

TA

CP

TA

W
W
W
PR
S
(S)

CP
CP
CP
CP
CP

PR
S
S
PR
PR
S

CP
CP
CP
CP

TA
TA

PR
PR
S
S
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Diplachne fusca ssp. uninervia
Disakisperma dubium
Distichlis spicata
*Echinochloa colona
*Echinochloa crus-galli
Elymus elymoides
*Enneapogon cenchroides
Enneapogon desvauxii
(**Eragrostis barrelieri)
*Eragrostis cilianensis
Eragrostis intermedia
*Eragrostis lehmanniana
†Eragrostis pectinacea
*Eriochloa acuminata
Eriochloa aristata
†Festuca microstachys
†Festuca octoflora
†Heteropogon contortus
Hilaria belangeri
Hilaria rigida
Hopia obtusa
*Hordeum murinum
††Hordeum pusillum
Leptochloa crinita
Melica frutescens
Muhlenbergia appressa
Muhlenbergia dumosa
†Muhlenbergia emersleyi
†Muhlenbergia fragilis
†Muhlenbergia microsperma
Muhlenbergia phleoides
††Muhlenbergia polycaulis
Muhlenbergia porteri
Muhlenbergia rigens
Muhlenbergia tenuifolia
Panicum alatum
*Panicum antidotale
†Panicum hallii
†Panicum hirticaule
Pappophorum vaginatum
Pappostipa speciosa
††Paspalum sp.
*Phalaris caroliniana

OP
OP
OP
OP
OP
OP
OP
(OP)
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP

NS
PR
PR
CP
CP

S
S
PR
NS

CP

PR
(NS)

CP

TA

S
PR
PR

CP
CP

S
S
S

CP
CP
CP

TA
TA

CP

TA

W
W
PR
PR
PR
PR

CP

W
W
PR
PR
W
PR
PR
S

CP

TA

NS
PR
PR
PR
PR
PR

CP

CP
OP
OP
OP
OP
OP
OP
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S
PR
PR

CP

S
TA

CP

PR
PR
?
W
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*Phalaris minor
Phragmites australis
**Poa annua
†Poa bigelovii
††Poa fendleriana
*Polypogon monspeliensis
*Polypogon viridis
*Schismus arabicus
*Schismus barbatus
†Setaria grisebachii
Setaria liebmannii
†Setaria macrostachya
*Sorghum halepense
Sporobolus airoides
Sporobolus cryptandrus
Sporobolus flexuosus
Sporobolus pyramidatus
Tridentopsis eragrostoides
†Tridentopsis mutica
**Triticum aestivum
Urochloa arizonica
††Zuloagaea bulbosa
Total established taxa in modern
flora area: 86
Region and growth form

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP

CP

8
W

PR
W
W

CP
PR
CP

NS
PR

CP
CP

TA

W
W
S
S

CP
CP
CP
CP

TA

PR
PR
PR
PR
PR
S

CP

TA

PR
PR
W

CP

S
PR

79

49

18

49

5

20

12

Organ
Pipe

Cabeza
Prieta

Tinajas
Altas

Perennial

Nonseasonal

Summer

Winter

Grasses in the flora area known from fossil packrat middens include at least 28 species (Table
1). Five species, from the Ajo and Puerto Blanco Mountains, are not known in the modern flora:
Hordeum pusillum, Muhlenbergia polycaulis, Paspalum sp., Poa fendleriana, and Zuloagaea
bulbosa. Paspalum is a wetlands grass and the nearest modern occurrences are near the Colorado and
Gila Rivers. The nearest modern occurrences of the other four are mostly at elevations above the
desert, such as the Baboquivari and Coyote Mountains. The fossil records indicate wetter ice age
conditions. The fossils were identified by fragments of the inflorescences and reproductive structures
that often included spikelets or even spikes or spikelet clusters, florets, caryopses or “grain,” or
combinations or pieces of these parts (see Felger et al. 2013a).
Non-native plants established as reproducing populations in the flora area are indicated with
an asterisk (*) and non-native taxa not established as reproducing populations are marked with two
asterisks (**). Fossil specimens and modern taxa also represented by fossils are indicated with a
dagger symbol (†) and fossil taxa no longer known to occur in the flora are indicated with two dagger
symbols (††).
Grasses dominate some high elevation, north-facing slopes of the Ajo Mountains. Relatively
few excursions have documented these grasslands due to their remoteness and difficulty of access,
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especially during the summer season. Additional explorations are likely to produce new records. At
least 58 taxa of grasses occur in the Ajo-Diablo Mountain complex (Felger et al. 2013a). Within the
flora area 18 species are known only from the Ajo–Diablo Mountain complex, and Bouteloua barbata
var. rothrockii is known elsewhere in the flora area only from the Bates Mountains. These grasses,
listed below, generally extend no farther into the desert and are like sky island populations.
Bouteloua barbata var. rothrockii
Bouteloua curtipendula
Elymus elymoides
*Enneapogon cenchroides
Eragrostis intermedia
Festuca microstachys
Hilaria belangeri
Melica frutescens
Muhlenbergia appressa
Muhlenbergia dumosa

Muhlenbergia emersleyi
Muhlenbergia fragilis
Muhlenbergia phleoides
Muhlenbergia rigens
Muhlenbergia tenuifolia
Pappophorum vaginatum
Setaria grisebachii
Setaria liebmannii
Tridentopsis eragrostoides

Perennial grasses in the established modern flora are represented by 49 taxa (Table 1).
However, many or perhaps most of these perennials can be reproductive in the first year or season.
Several perennials are not truly herbaceous, e.g., Hilaria rigida, Muhlenbergia dumosa, and
Phragmites australis. Annuals (ephemerals) are represented by 37 taxa, summer ephemerals by 20
taxa, cool-season or winter-spring ephemerals by 12 taxa, and non-seasonal ephemerals include 5
species.
Seven species, only two of them native, are restricted to wetland habitats, which are often
characterized by highly alkaline or saline soils. Phragmites australis and *Polypogon viridis are
highly localized and limited to habitats with permanent water. The others are Distichlis spicata,
*Echinochloa colona, *E. crus-galli, **Poa annua, and *Polypogon monspeliensis.
Five grasses are common on the dunes of the Pinta Sands and nearby sand soils and interdune
troughs: Aristida californica var. californica, Bouteloua aristidoides, B. barbata var. barbata, Hilaria
rigida, and *Schismus arabicus. However, all occur elsewhere although A. californica var.
californica is mostly restricted to sandy soils.
Following years of favorable rains in late summer and early fall, extensive ephemeral grassdominated meadows may develop on certain low-lying habitats, such as the large playas and sandy
loams of the lower bajadas. Characteristic grasses in these places include Aristida adscensionis,
Bouteloua aristidoides, B. barbata var. barbata, Chloris virgata, Dinebra (Leptochloa) panicea,
Dinebra (Leptochloa) viscida, *Eragrostis cilianensis, Eriochloa aristata, Muhlenbergia
microsperma, Panicum alatum, and P. hirticaule.
Sandy plains in the northern part of Organ Pipe provide favorable conditions for grasses—in
particular lower bajada and floodplain deposits of sandy loams along flat reaches of drainages in the
Valley of the Ajo. In fact this area has the highest concentration of grass species known for the
region. This dense growth of grasses supports large rodent populations, so that during years of
favorable rainfall it is best to wear legging as protection from the numerous unseen rattlesnakes that
feed on the rodents (Phil Rosen, pers. comm. to R. Felger 2006). In this area 21 grasses have been
recorded in less than one hectare:
Aristida adscensionis
Aristida purpurea var. nealleyi

*Eragrostis cilianensis
Festuca octoflora
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Bouteloua aristidoides
Bouteloua barbata var. barbata
Bromus arizonicus
*Bromus rubens
Cottea pappophoroides
Dasyochloa pulchella
Digitaria californica
Dinebra panicea
Eriochloa aristata
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Hilaria rigida
Muhlenbergia microsperma
Muhlenbergia porteri
Panicum hirticaule
Poa bigelovii
*Schismus barbatus
Setaria macrostachya
Sporobolus flexuosus

Economic grasses have played an important role in regional agriculture and food resources.
Maize (Zea mays) has been cultivated in the region since prehistoric times. In 1701, Padre Kino and
his companions found O’odham people cultivating maize (corn) along the river at Sonoyta (Burrus
1971) and brought wheat (Triticum aestivum) and other crops to the area (Bolton 1919). The
missionaries also introduced cattle, which thrived on grasses and other forage, which undoubtedly
contributed to the ultimate demise of some local grasses and wetland habitats (Felger 2000, 2007).
Most grasses produce edible grain. Native Americans in the flora area harvested grain from
grasses that was large enough and/or abundant enough to make the effort worthwhile. Even those
with very small grain were harvested for food by Sonoran Desert people, including the annual grama
grasses (e.g., Bouteloua aristidoides) and even little-seed muhly (Muhlenbergia microsperma) and
many perennials such as bull grass (Muhlenbergia emersleyi). Although these and other common
grasses have very small grains, they can be so abundant that significant quantities could be collected
in a relatively short time. Others have substantially larger and perhaps more readily harvested and
prepared grain, such as vine mesquite (Hopia obtusa), plains bristlegrass (Setaria macrostachya), and
alkali sacaton (Sporobolus airoides). These grains were often basket winnowed to separate chaff,
parched, ground into flour, and cooked or stored for later used. The flour was mixed with other foods
or consumed as porridge. Pertinent references include Castetter (1935), Castetter and Bell (1942,
1951), Castetter and Underhill (1935), Childs and Dobyns (1954), Felger (2007), Felger and Moser
(1985), Felger et al. (1992), Gasser (1982), Hodgson (2001), Lumholtz (1912), and Rea (1997).
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KEY TO THE GRASS GENERA OF SOUTHWESTERN ARIZONA
In the various keys we make use of annual (ephemeral) vs. perennial growth forms mainly
in an attempt to produce keys as user-friendly as possible. The drawback is that many or most of the
perennials may, on occasion, become reproductive in their first year or season. Even so, these
occasional first year/season plants generally have more extensive root systems than the truly
annual/ephemeral grasses, and in such cases perennial individual plants are generally far more
numerous than the occasional first season/annual individuals. We use the terms ephemeral and
annual almost interchangeably and nearly all annual grasses in the flora area are ephemerals, although
ephemerals are plants that can grow and mature in a single season, while annuals are longer lived but
not perennial. In the descriptions and keys, we also are not always consistent in using singular and
plural nouns for part of plants (plural is usually implied), e.g., spikelet vs. spikelets.
The keys and following descriptions pertain to grasses occurring in the flora area and may
not cover the variation found in other regions. The descriptions are meant to be informative, brief,
and tailored for grasses in the flora area and are not necessarily of consistent detail for the different
taxa. More detailed descriptions are available in many other sources such as the Manual of Grasses
for North America (Barkworth et al. 2007a) and the Flora of North America (Barkworth et al. 2003,
2007b). Our keys do not include the fossils.
1. Plants bamboo- or reed-like, 1–3 m tall.
2. Plants mostly 1–1.5 m tall; leaf blades not more than 12 cm long, less than 0.5 cm wide;
spikelets with 1 floret; Ajo Mountains......................................................... Muhlenbergia dumosa
2. Plants mostly more than 2 m tall; leaf blades (7) 30–40 cm long, more than 1 cm wide; spikelets
several florets; vicinity of Quitobaquito......................................................... Phragmites australis
1. Plants not bamboo or reed-like.
3. Plants with stolons and/or rhizomes; perennials.
4. Plants creeping and/or forming dense colonies or mats, the rhizomes or stolons creeping and
scaly; spikelets awnless; often in riparian or weedy habitats, or saline or alkaline soils.
5. Inflorescence a panicle of digitately arranged branches; spikelets, 2–2.5 mm long, with 1
floret.......................................................................................................... Cynodon dactylon
5. Inflorescences of compact racemes or panicles, not digitately arranged; spikelets 1.4–15
mm long, with 1 to several florets.
6. Spikelets with several florets; glumes 2.7–4.5 mm long, the lemmas 3–5 mm long.
................................................................................................................ Distichlis spicata
6. Spikelets with 1 floret; glumes 1.4–2.1 mm long, the lemmas 0.8–1 mm long.
.............................................................................................................. Polypogon viridis
4. Plants tufted, with short or long stolons or rhizomes, these not scaly, not creeping, and not
mat forming; spikelets awned or awnless; often in open, desert habitats.
7. Inflorescence spike-like and elongated, less than 1.5 cm wide (and more than 4 cm long).
8. Stolon less than 20 cm long; spikelets awned, in clusters of 3’s....................... Hilaria
8. Stolons to 1+ m long; spikelets awnless, not in 3’s................................ Hopia obtusa
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7. Inflorescences various, dense or open panicles, mostly more than 2 cm wide, not
elongated and spike-like.
9. Stems often 1–2 m tall; inflorescences of open panicles often more than 10 cm wide;
spikelets awnless............................................................................. Panicum antidotale
9. Stems less than 40 cm tall; inflorescences or their branches with spikelets crowded,
less than 3 cm wide; spikelets awned.
10. Plants 8–40 cm tall; flowering stems more than twice as tall as the leaves;
inflorescence a panicle of spicate, unilateral branches, 1 to several widely spaced on
the flowering stem........................................................................... Bouteloua trifida
10. Plants less than 15 cm tall; flowering stems less than twice as tall as the leaves;
inflorescence a dense panicle of spicate but not unilateral branches
………………………………………………………………… Dasyochloa pulchella
3. Plants without conspicuous stolons or rhizomes; annuals (ephemerals) or perennials.
11. Spikelets subtended by 1 or more bristles or enclosed in burs or fascicles.
12. Spikelets enclosed in burs or fascicles with many spines or bristles, the bur or
fascicle falling as a unit with the attached spines or bristles.............................. Cenchrus
12. Spikelets not enclosed in burs or fascicles, with 1–few slender bristles below the
spikelets; spikelets breaking off above the bristles................................................ Setaria
11. Spikelets not subtended by bristles and not enclosed in burs or fascicles.
13. At least some spikelets with awns.
14. Spikelets or some or all florets with 3 terminal awns from a common point or
central column.
15. Inflorescences panicles of spicate, unilateral branches; spikelets with 2several florets including rudiments; awns 8 mm or less in length……. Bouteloua
15. Inflorescences panicles of racemose branches, not unilateral; awns 12 or more
mm long.
16. Spikelets clearly with 1 floret with 1 or 3 awns…………………. Aristida
16. Spikelets with 2 florets, 1 fertile and 1 sterile, each with 3 awns.
…………………………………………………………….. Leptochloa crinita
14. Spikelets with 1 or more awns, but not 3-awned as above.
17. Perennials, almost always obviously so with well-developed root systems.
18. Lemmas with 7 or more scabrous or feathery awns.
19. Plants not forming cleistogenes; glumes with 1 prominent vein.
…………………………………………........... Pappophorum vaginatum
19. Plants forming cleistogenes at stem bases; glumes with 5–13 veins (not
the cleistogene spikelets).
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20. Panicles open and diffuse; glumes with 7–13 veins; lemma with 9 or
more scabrous awns (not feathery)………….. Cottea pappophoroides
20. Panicles contracted and dense; glumes with 5–7 veins; lemmas with
9 feathery awns………………………………………….. Enneapogon
18. Lemmas with 1 to several awns.
21. Plants less than 15 cm tall; leaves fascicled…... Dasyochloa pulchella
21. Plants usually more than 20 cm tall; leaves not conspicuously fascicled.
22. Awns 2 or more cm long.
23. Awns several per spikelet, scabrous, straight or moderately
curved but not bent……………………………... Elymus elymoides
23. Awns one per spikelet, feathery or twisted at base, and bent.
24. Older leaves semi-persistent and reddish brown or rust
colored; inflorescences unbranched (rames); awns 4.5–7 cm long.
…………………………………………. Heteropogon contortus
24. Older leaves drying straw color; inflorescences branched
(panicles); awns 2–4.5 cm long.
25. Inflorescence a panicle of short cottony rames clustered
near top of stem; awns 2 cm long, the basal portion twisted
and not feathery………………….. Bothriochloa barbinodis
25. Inflorescence an elongated spike-like panicle and not
cottony; awns 3.3–4.5 cm long, the basal portion feathery
(plumose) and not twisted…………... Pappostipa speciosa
22. Awns less than 1.5 (2) cm long.
26. Inflorescence spike-like, appearing unbranched, less than 1.5 cm
wide, the main axis zigzag; spikelets in clusters of 3………. Hilaria
26. Inflorescence a panicles, the main axis not zigzag, usually more
than 1.5 cm wide; spikelets solitary, or in 2’s (terminal spikelets
sometimes in 3’s).
27. Plants bushy, not tufted, branching freely in upper part of
plant; panicles about as wide as long….... Muhlenbergia porteri
27. Plants tufted, branching mostly from base (not including the
inflorescences); panicles usually longer than wide.
28. Spikelets dissimilar, in 2’s (3’s terminally on branchlets);
awns twisted and readily deciduous…... Sorghum halepense
28. Spikelets all similar, not as above; awns persistent, not
twisted.
29. Spikelets with 1 floret; awns more than 10 mm long.
…………………………... Aristida ternipes var. ternipes
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29. Spikelets with several florets; awns less than 0.5 mm
long…………………………. Tridentopsis eragrostoides
17. Ephemerals (roots often weakly developed)/annuals.
30. Spikelets clustered in 3’s; glumes bristle-like………. Hordeum murinum
30. Spikelets not clustered in 3’s; glumes not bristle-like.
31. Spikelets (excluding awns and pedicels) at least 10 mm long (rarely 8
or 9 mm long in Festuca), clearly with 2 or more florets; winter-spring
ephemerals.
32. Glumes thin and longer than the florets (excluding awns), the
glumes and lemmas of different textures; awns twisted and bent, 3.5–4.5
cm long…………………………………………………… Avena fatua
32. Glumes shorter than the spikelet and similar in texture to the
lemmas; awns straight or twisted and bent, 2.2 cm or less in length.
33. Sheaths closed most of their length; spikelets 12–40 mm long
(not including awns); lemmas 8–13 mm long; awns straight, curved,
or twisted…………………………………………………... Bromus
33. Sheaths open; spikelets 8–13 mm long (not including awns);
lemmas 4–8 mm long; awns straight………………………. Festuca
31. Spikelets (excluding awns and pedicels) 2–6 (7) mm long, with 1–several
florets; winter-spring or summer ephemerals.
34. Inflorescences panicles of spicate, unilateral branches.
35. Inflorescence branches single at intervals along main inflorescence
axis (occasional, stunted plants with a single branch).
36. Awns 6 mm or less in length; sterile florets above fertile florets,
the sterile lemmas minute; desert habitats, widespread…. Bouteloua
36. Awns often more than 10 mm long; sterile floret below the fertile
floret, the sterile lemma equal to upper glume and fertile lemma;
wetland habitats or moist soil……………… Echinochloa crus-galli
35. Inflorescence branches 2 or more digitately arranged at top of main
axis (rarely a single spike on stunted Dactyloctenium plants).
37. Spicate branches (4) 5–10 (12 or more) and ascending (upright);
rachis tip not extending beyond spikelets; spikelets (lemma of lower
floret) with a tuft of long white hairs, the awns 5–20 mm long.
……………………………………………………… Chloris virgata
37. Spicate branches (rarely 1) 2–6, spreading (at nearly right angles
to main axis); rachis tip extending beyond the spikelets; spikelets
glabrous, the awns 0.5–3.2 mm long…. Dactyloctenium aegyptium
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34. Inflorescences not panicles of spicate, unilateral branches.
38. Spikelets with a conspicuous basal cup-like or disk-like ring, with
only one well-developed glume……………………………... Eriochloa
38. Spikelets without a basal cup or disk, with 2 glumes.
39. Spikelets with several fertile florets; awns 1 mm long
…………………………………………………… Dinebra viscida
39. Spikelet with only 1fetile floret; awns at least 5–10 mm long.
40. Panicles dense, more or less cylindrical and appearing “furry”
like a rabbit’s foot………………….... Polypogon monspeliensis
40. Panicles open or interrupted with spike-like branches, not
appearing “furry.”
41. Coarse grasses with dense spike-like branches at widely
spaced intervals on a main axis; fertile lemmas hard and shiny;
cleistogenes none; natural and disturbed wetland habitats.
………………………………………. Echinochloa crus-galli
41. Delicate grasses with open and filmy panicles; lemmas
thin and dull; lower stem axils commonly with cleistogenes;
widespread including desert habitat.
……………………………….. Muhlenbergia microsperma
13. Spikelets not awned (sometimes with minute bristles or mucros).
42. Non-seasonal ephemerals to perennials; spikelets with 1 floret, 1.4–2.1 mm long, with a
pedicel-like stipe; glumes longer than the florets and minutely scabrous; lemmas 5-veined;
Quitobaquito ......................................................................................... Polypogon viridis
42. Spikelets with 1 or more florets, if with a single floret the spikelets larger, and/or not
scabrous, and/or the lemmas not 5-veined.
43. Perennials.
44. Spikelets pubescent.
45. Spikelets cottony with silky, white or purplish, usually curling hairs; lower
glume less than 1 mm long……………………………... Digitaria californica
45. Spikelets not cottony, sparsely to moderately pubescent, the hairs straight
and not silky; lower glume 2+ mm long………………………... Tridentopsis
44. Spikelets glabrous.
46. Spikelets including the glumes papery and shiny, glumes 7–15 mm long.
……………………………………………………………… Melica frutescens
46. Spikelets not papery and shiny; glumes not more than 5 mm long.
47. Inflorescences 0.5–1 cm wide, dense, spike-like panicles.
………………………………………………………. Muhlenbergia rigens
47. Inflorescences more than 3 cm wide, not dense, spike-like panicles.
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48. Cleistogenes often present at stem bases; panicles not enclosed in
leaf sheaths; spikelets with 5 or more florets; lemmas 3-veined, notched
at tip…………………………………………… Disakisperma dubium
48. Cleistogenes not present stem bases; young panicles often enclosed
in a large leaf sheaths, with age usually becoming open and diffusely
branched; spikelets with 1-floret; lemmas 1-veined, not notched.
……………………………………………………………… Sporobolus
43. Ephemerals.
49. Hot weather (summer-fall) ephemerals.
50. Spikelets with only one well-developed glume and a cup-like disk at the
base (the glume and sterile lemma are similar)……………………. Eriochloa
50. Both glumes well developed, spikelets without a cup-like disk at base.
51. Spikelets with 2 or more distinct, fertile florets; glumes similar or
unequal in length.
52. Primary panicle branches two or more times branched, the
secondary branches usually ascending to spreading; pedicels often as
long as or longer than the spikelets………………………… Eragrostis
52. Primary panicle branches unbranched, spike-like, or with secondary
branchlets closely appressed; pedicels much shorter than the spikelets or
spikelets subsessile…………………………………. Dinebra panicea
51. Spikelets with 1 floret, or superficially appearing to have a single floret
(with 1 fertile floret and one reduced floret represented by a sterile lemma);
glumes unequal in length, one or both conspicuously shorter than the
lemma.
53. Leaves often with purple spots or bands; inflorescences of 3–7
racemosely-arranged, widely spaced, spicate branches 1–2 (3) cm long;
spikelets densely crowded………………………... Echinochloa colona
53. Leaves not purple spotted or banded; inflorescences diffuse panicles
or contracted and spike-like in immature inflorescences of Sporobolus;
spikelets pedicellate, not densely crowded.
54. Spikelets 1–1.8 mm long, breaking apart above the glumes;
spikelets with 1 floret, lacking a sterile floret; lemma, palea, and
caryopsis distinct from each other.
55. Panicle branches alternate (single) or opposite; spikelets 1–1.2
mm long; lemmas 3-veined…………….. Muhlenbergia fragilis
55. Branches at lowest node of panicle whorled with (4) 5 or
more branches (concealed by leaf sheath in younger
inflorescences); spikelets 1.5–1.8 mm long; lemmas 1-veined.
……………………………………….. Sporobolus pyramidatus
54. Spikelets 2.3–4 mm long, falling as a unit (breaking off below
the glumes); spikelets with a fertile and a sterile floret, the sterile
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floret represented by a prominent lemma; fertile lemma firmly
enclosing the palea and caryopsis.
56. Plants variously hairy but panicle branches, branchlets, and
spikelets glabrous; prominent veins of spikelets longitudinal only.
…………………………………………………………. Panicum
56. Plants hairy, including panicle branches, branchlets and
spikelets; prominent veins of spikelets longitudinal and transverse
on upper part of spikelet to form a net-like pattern…… Urochloa
49. Cool season (winter-spring) ephemerals.
57. Primary panicle branches spreading; prominent large shining yellow, pink,
or purplish glandular areas or rings at or below nodes, especially prominent on
lower nodes of inflorescences (rare in the flora area)….. Eragrostis barrelieri
57. Primary panicle branches appressed or closely ascending; plants without
large shining glandular areas or rings.
58. Glumes conspicuously shorter than florets………………………... Poa
58. Glumes longer than the florets.
59. Spikelets with one fertile floret and 1 or 2 scale-like sterile florets
below; glumes usually with a winged keel………………….... Phalaris
59. Spikelets with several similar fertile florets, and without sterile
florets below the fertile ones; glumes not winged…………… Schismus

SPECIES ACCOUNTS
This is a specimen-based flora and we have seen or verified all specimens cited. All
specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2013). Vernacular (common) names follow the scientific names or synonyms and when
known or deemed worthwhile are given in English, Spanish, and the Hia C-ed O’odham dialect,
respectively. The Spanish-language names are italicized.
All photos and scans are by Sue Rutman and all line art is by Lucretia Brezeale Hamilton
(1908–1986) unless otherwise stated. The scans were made with fresh specimens. Lucretia’s artwork
also has appeared in numerous publications, especially ones published by the University of Arizona
Press (e.g., Felger 2000, Felger & Moser 1985, Gould 1951, Parker 1972).
Aristida – Three-awn; zacate tres barbas
Annuals/ephemerals and perennials, often tufted, without stolons or rhizomes. Ligule a line
of hairs. Spikelets with 1 floret, readily breaking off above the glumes (often lodging in socks and
fabric shoes, so that people are often dispersal agents along with various animals). Glumes persistent,
the upper and usually also the lower glume 1-veined. Lemmas hard at maturity, terete, slender, with a
sharp-pointed callus at the base, the lemma apex elongated into a straight or twisted awn column or
neck (narrowed part of awn column), the awn column bearing 3 awns, or the lateral awns sometimes
reduced or absent, or the awns occasionally suppressed in drought-stressed plants. Figure 2.
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Figure 2. Aristida spikelets. (A) A. adscensionis, note enlarged portion of flattened awn and minute hairs on
the upper surface; (B) A. californica var. californica, glumes on left, arrow points to the articulation near the
base of the long awn column; (C) A. purpurea var. nealleyi; (D) A. ternipes var. gentilis (left) and var. ternipes.
Illustration by Matthew B. Johnson (from Felger 2000).

The four species in the flora region can grow and become reproductive at various seasons
depending on soil moisture, although the perennials tend to become inactive with cooler weather in
winter and are sometimes reproductive in their first season.
1. Spikelets 1-awned, or lateral awns very short and stubby; perennials.
…………………………………………………………………….. Aristida ternipes var. ternipes
1. Spikelets 3-awned, the 3 awns usually well developed (if lateral awns reduced, then the plants are
stunted ephemerals); ephemerals or perennials.
2. Ephemerals; awns flattened with minutely serrated margins (seen with at least 10×
magnification), reaching 1.5 (1.7) cm long (awns occasionally very reduced, especially the lateral
ones)……………………………………………………………………….. Aristida adscensionis
2. Perennials (sometimes flowering in the first season); awns terete, (1.6) 2 or more cm long.
3. Awn column of mature spikelets breaking apart at a line of separation (seen as a horizontal
line across the column) just above the lemma body; awns 3–5 cm long…. Aristida californica
3. Awn column not jointed; awns (1.6) 2–3 cm long.
4. Panicles open and conspicuously branched, the branches mostly long and spreading at
about 90º from the main axis………………………………. Aristida ternipes var. gentilis
4. Panicles contracted to moderately spreading, the branches short, mostly spreading at 45º
or less…………………………………………………………………… Aristida purpurea
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Aristida adscensionis Linnaeus
Six-weeks three-awn; zacate tres barbas. Figure 3.
Non-seasonal ephemerals; 7–30 (60) cm tall, often with a purple-brown cast during cooler,
drier seasons and green to yellow-green during summer-fall rainy season; glabrous except very short
hairs of the ligule and minutely scabrous pedicels. Roots usually weakly developed. Panicles narrow
(contracted), with short erect-ascending branches, or larger well watered plants often with larger and
somewhat spreading branches. Glumes unequal: lower glume shorter, the upper glume longer,
ranging from shorter to slightly longer than lemma. Lemmas 6.5–10.5 mm (shorter on droughtstressed plants), tapered toward the tip, not twisted; awn column short or with no discernable neck.
Awns usually 3, often 5–15 (17) mm long, about equal to unequal in length, flattened (a useful
diagnostic character and one of striking beauty seen with at least 10× magnification), the midrib
prominent, its upper (adaxial) surface bearing a row of slender hairs 0.5–0.8 mm long; awn margins
narrowly winged, thin, translucent, and serrulate. Drought-stressed plants or local populations
sometimes with reduced or aborted lateral awns, or all awns reduced or rarely awnless.

Figure 3. Aristida adscensionis. (A & C) Little Ajo Mts, Pima Co., 2 Apr 2013; (B) spikelet.
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Widespread and seasonally common across the flora area, from lowest to highest elevations,
sandy to rocky soils. It has been widespread in the region for at least 32,000 years.
One of the several most widespread and abundant ephemerals of the Sonoran Desert and the
only annual (ephemeral) Aristida in the Sonoran Desert Region. Warmer regions of the world
(Africa, Americas, Eurasia), deserts to relatively humid, tropical and temperate climates. In some
non-desert regions plants of this species are short-lived perennials with stout roots.
Worldwide “a number of varieties have been proposed . . . but they intergrade one with
another and their significance is doubtful” (Clayton 1972: 372). Beetle (1974) recognized 7 varieties
for Mexico, but Felger (2000) and others did not find them worthy of recognition. Recognizing two
subspecies worldwide, Tzvelev (1983) restricted subsp. adscensionis to the New World and parts of
Africa. He reported subsp. heymannii in the Old World, distinguished by having the lemma longer
than the upper glume and being scabrous only along the keel. However, these features occur on
plants from the flora area and elsewhere in the New World. Furthermore, the relative lengths of the
lemma and upper glume can vary with age and growing conditions (Allred 2003; Felger 2000).
OP: Bates Well, Nichol 26 Apr 1939. Alamo Canyon, 3 Dec 1977, Bowers 978. Sierra de Santa
Rosa, 11 Feb 1978, Bowers 1034. †Alamo Canyon, florets, 8590 to 32,000 ybp (3 samples). †Montezuma’s
Head, 13,500 to 21,800 ybp (4 samples). †Puerto Blanco Mts, 130 to 7560 ybp (6 samples, Van Devender et al.
1990: 339).
CP: 6 mi E of Papago Wells, 1100 ft, 28 Feb 1976, McLaughlin, Fugate, & McManus 1037 (SNM).
Charlie Bell Pass, 3 Apr 1992, Whipple 3954. Bates Well Rd at E boundary of the Refuge, 14 Sep 1992, Felger
92-681. San Cristobal Wash, 14 Sep 1992, Felger 92-690. Pinta Sands, 1 Feb 1992, Felger (observation).
TA: Frontera Canyon, 18 Mar 1998, Felger (observation). Tinajas Altas, 25 Oct 2004, Felger 04-69.
†Butler Mts, 8160 & 10,615 ybp (Van Devender et al. 1990: 342). †Tinajas Altas Mts, 5080 to 10,070 ybp (3
samples, Van Devender et al. 1990: 341).

Aristida californica Thurber
Non-seasonal perennials, readily recognized by the articulated awn column and long, slender
awns. Lemmas jointed at the column base (the articulation, visible as a line across the column, is best
seen on mature spikelets); awn column relatively long, loosely twisted, relatively slender, often
lighter colored than the lemma body. Reproductive at various seasons depending on soil moisture.
Soon after (or sometimes even before) the florets fall away or blow away from the parent
plant, the awn column breaks off at the joint just above the body of the lemma, leaving the seedbearing lower part free from the long awns and thus slowing its movement. The jointed, or
articulated, awn column is a distinctive feature of a small group of sand-inhabiting aristidas in widely
disjunct regions around the world once regarded as section Arthratherum (Henrard 1929–1932), but
Cerros-Tlatilpa et al. (2011) clearly show that Henrard’s Arthratherum is not monophyletic. There is
no other Aristida in western North America with an articulated awn column. There are two allopatric
varieties.
1. Stems pubescent…………………………………………….. Aristida californica var. californica
1. Stems glabrous………………………………………………… Aristida californica var. glabrata
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Aristida californica var. californica
[A. peninsularis Hitchcock. A. californica var. fugitiva Vasey]
California three-awn; tres barbas de California. Figure 4.

Figure 4. Aristida californica var. californica. Plant with young panicles showing the reddish awns, a common
color during cooler and drier months, dunes south of Sierra Blanca, Pinacate Reserve, Sonora, 20 Feb 2002.

Perennials, sometimes flowering in the first season; small tufted clumps overtopped with
densely-flowered panicles; often with a red-purple cast during the cooler, drier times of the year and
green during summer rainy season. Roots relatively thick, fleshy, well developed, encased in a jacket
of sand laced together by a felt-like mat of root hairs. At least the lower stem internodes with fine to
coarse white-woolly hairs (note: look at the actual stem, not just the leaf sheath). Upper glume 10.5–
17.5 mm long, the lower one shorter. Lemma body (portion below joint of column) (5) 5.5–6 (7) mm
long, often gray and mottled; awn column (10) 12–18 (28) mm long, loosely twisted, slender, often
lighter colored than the lemma body; awns 3–5 cm long.
Cabeza Prieta on the sand flats and dunes of the Pinta Sands and similar nearby habitats along
the southern margin of the Refuge. Also in nearby regions such as the Mohawk Dunes and
widespread in the adjacent Gran Desierto.
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Southwestern Arizona, southeastern California, both Baja California states, and northwestern
Sonora southward on coastal dunes to northwestern Sinaloa.
The roots of this and various other perennial grasses inhabiting desert sands are often encased
in a jacket of sand laced together by mucilage and felt-like mats of persistent root hairs. These
sheaths of sand grains, or rhizosheaths, create a nano-habitat supporting nitrogen-fixing bacteria
(Danin 1996). The rhizosheaths of Aristida californica var. californica are especially conspicuous
and seem best developed during times of high soil moisture (Felger 2000). The Seris fashioned
hairbrushes from the wiry roots (Felger & Moser 1985).
CP: Pinta Sands, 590 ft 2n = 22, 5 Mar 1977, Reeder 6835. Edge of Pinacate Lava and Pinta Sands (8
mi W of O’Neill’s Grave), 590 ft, sandy wash, 6 Mar 1977, Reeder 6838. E Pinta Sands, 16 Jun 1992, Felger
92-628.

Aristida californica var. glabrata Vasey
[A. glabrata (Vasey) Hitchcock]
Smooth California three-awn, Santa Rita three-awn
Plants glabrous, including stems. Sandy loam soils of washes and roadsides in the northcentral part of Organ Pipe.
Eastward and northward across much of the southern half of Arizona, northern and westcentral Sonora, Isla Tiburón, and both states of Baja California. This variety generally occurs on
firmer ground than does var. californica and their local ranges do not overlap (Reeder & Felger
1989).
OP: 4 km S of the N entrance of Monument along Hwy 85, localized clumps at edge of road, 27 Oct
1987, Reeder 8218. 2.2 mi on Hwy 85 south of N entrance of monument, roadside, 12 Nov 1987, Felger 87334 (ARIZ, ASU).

Aristida purpurea Nuttall
Purple three-awn. Figure 5.
Tufted perennials with well-developed fibrous roots. Ligules with a sparse tuft of loosely
tangled hairs; leaf blades narrow, firm, inrolled or flat when well-watered during growing seasons, the
upper surfaces with short, stiff, somewhat scabrous hairs. Panicles overtopping the leaves. Glumes
usually unequal. Lemmas with or without a conspicuous neck (column), but shorter than 3 mm; awns
about equal in length. Flowering response non-seasonal.
Aristida purpurea including its varieties extends from Mexico through western USA to
Canada. Allred (1984, 2003) recognized 10 varieties in North America, and other members of the
complex occur in South America.
1. Panicles contracted to often moderately open; glumes often with a short awn or mucro; body of
lemma gradually tapering, without an evident awn column (lacking a discernable neck).
………………………………………………………………………. Aristida purpurea var. parishii
1. Panicles mostly contracted; glumes not awn-tipped; upper part of awn column often twisted, the
neck (narrowed part of awn column) usually evident, often 1–2 mm long.
2. All or most panicle branches straight (lower branches sometimes lax); pedicels straight,
appressed to ascending; awns 15–30 mm long………………….. Aristida purpurea var. nealleyi
2. All or most of the panicle branches and pedicels drooping to sinuous distally; awns (29) 35–42
mm long………………………………………………………... Aristida purpurea var. purpurea

Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

23

Figure 5. Aristida purpurea. Var. purpurea: (A) plant and spikelet; (B) Hwy 85 near north boundary of Organ
Pipe, 30 Jan 2014; (C) Hwy 86 near Quijotoa, Pima Co., 21 Sep 2004. Var. nealleyi: (D & E) Valley of the
Ajo, drainage near Hwy 85 near mile marker 66, 28 Dec 2013.

Aristida purpurea var. nealleyi (Vasey) Allred
[A. glauca (Nees) Walpers]
Nealley three-awn; tres barbas. Figure 5D & E.
Perennials mostly 30–60 cm tall. Panicles mostly contracted (at first glance sometimes
appearing unbranched; or exceptionally well-watered plants may reach 70 cm and the panicles not
strongly contracted). Upper glume (8.5) 10–14.5 mm long, usually at least 1/3 longer than the lower
glume. Lemmas 8–13.5 mm long. Awns nearly equal, 1.5–3 cm long; awn column often twisted (but
not always conspicuously so), 1–2+ mm long, lighter in color than the lemma body and slightly
narrowed to form the neck; drought-stressed plants tend to have a shorter columns.
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One of the most common perennial grasses in the region; widespread including bajadas, hills
and mountains often to their summits, valley plains often along small drainageways, and common
along Highway 85; not on dunes. The history of the species or variety in the flora area extends to
11,250 years.
Var. nealleyi is the most wide-ranging taxon in the A. purpurea complex as well as in the
flora area; this variety ranges from Puebla, Mexico, to southwestern USA. Some of the Organ Pipe
plants might be identified as var. purpurea, but such specimens may be difficult to distinguish.
“Although var. nealleyi is more distinct than the other varieties, having tufts of foliage exceeded by
narrow, straw-colored panicles, it grades into var. purpurea (Allred 2003: 333).
OP: Bates Well, Nichol 26 Apr 1939. 0.7 mi N of Visitor Center on Hwy 85, 8 Sep 1984, Van
Devender 84-446. Between Quitobaquito and Aguajita, 23 Feb 1990, Felger 90-49. 1 mi W of Hwy 85 near
Armenta Rd, Rutman 16 Aug 2001 (ORPI). Trail above Bull Pasture, 4090 ft, 10 Apr 2005, Felger 05-290.
CP: 6 mi E of Papago Wells, in wash, 11 ft, 28 Feb 1976, McLaughlin 1044, Fugate, & McManus
(SNM). 10.5 km W of Tule Well along Camino del Diablo, 15 Mar 1983, Reeder 7591. Cabeza Prieta Tanks,
15 Jun 1992, Felger 92-606. Packrat Hill, 12 Jun 1992, Felger 92-540. Childs Mt, 2845 ft, 18 Aug 1992,
Felger (observation). Sierra Pinta, summit, Cain 15 Nov 2003.
TA: Tinajas Altas: Vorhies 16 Apr 1924; 17 Apr 1948, Kurtz 1165. Butler Mts, Van Devender 27 Mar
1983. †Butler Mts, 6490 ybp (Van Devender et al. 1990: 342). †A. cf. purpurea, Butler Mts, 6490 to 11,250
ybp (3 samples, Van Devender et al. 1990: 342). †Tinajas Altas Mts, 4010 & 9700 ybp (Van Devender et al.
1990: 341).

Aristida purpurea var. parishii (Hitchcock) Allred
[A. parishii Hitchcock]
Parish three-awn
Perennials often 40–70 cm tall. Young inflorescences and spikelets dark purple-brown
during winter and spring. Panicles contracted to moderately open. Glumes mostly (or at least some
on each panicle) equal or subequal, the upper glume 11–13.5 mm long. Lemmas 9–13 mm long,
tapering to the awn base, sometimes narrowed into a neck and slightly twisted; awns equal or nearly
so, 16–27 mm long.
Localized, often as small populations and apparently not widespread in the flora area.
Generally in sandy to gravelly or rocky soils along the margins of washes. Vicinity of Quitobaquito
and the western margin of Organ Pipe and the eastern portion of Cabeza Prieta. Often growing near
but not intermixed with A. purpurea. Although growing within 100 m of the Mexico border, var.
parishii is not known for Sonora.
Variety parishii can be distinguished from var. nealleyi by its more robust habit and often
moderately spreading panicle branches, subequal glumes often with a short mucro or awn, somewhat
larger spikelets, and shorter awn column—without an evident and twisted neck. Allred (2003) reports
that var. parishii flowers March–May in response to cool-season rains.
Southern California, Baja California, southern Nevada, and Arizona.
OP: Puerto Blanco Drive, 22 Oct 1964, Ranzoni 368 (ORPI). Aguajita Wash, 3 Mar 1992, Felger 92102.
CP: Agua Dulce Mts, wash, 305 m, 2n = 66, 5 Mar 1977, Reeder 6830. Papago Well, 31 Jan 1992,
Felger 92-10. 3.4 mi N of Tule Tank, 2 Feb 1992, Felger 92-70. Daniels Arroyo at Charlie Bell Rd, 25 Feb
1993, Felger 93-73.
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Aristida purpurea var. purpurea
Purple three-awn. Figure 5A-C.
Plants to 50 cm tall. All or most of the panicle branches and pedicels drooping and often
sinuous distally; awns (29) 35–42 mm long (the longer ones in a spikelet). Perhaps the few records
for this variety in the flora area are robust specimens of var. nealleyi.
Var. purpurea is geographically wide-ranging but generally a non-desert taxon. There are
relatively few specimens identified as this variety from the Sonoran Desert and these mostly at the
margins of the desert. Some well-watered plants within the usual range of var. nealleyi have been
identified as var. purpurea. Are they genetically different? Allred (2003: 333) points out that “var.
purpurea is admittedly, a broadly defined taxon.” This variety ranges from Canada to Mexico and
Cuba.
OP: Valley of the Ajo, Kuakatch Wash, 450 m, fine sandy loam, uncommon, Rutman 5 Oct 1995
(ORPI, det. J.R. Reeder 1996). Drainage N of Bates Mts and E of Bates Well Road, 32.18751º N, 112.90445º
W, perennial grass on sandy loam flat, in an area where water settles and a relatively high density of perennials
and annuals occur, including Hilaria rigida, Prosopis velutina and Ambrosia deltoidea; surrounding area
relatively flat and dominated by Larrea, 7 Oct 2006, Rutman 20061007-2.

Aristida ternipes Cavanilles
Coarse, tufted perennials 0.5–1 m tall, also flowering in the first season. Roots tough and
wiry. Ligules glabrous or with a sparse tuft of loose hairs. Leaf blades inrolled in drought to flat
when well watered, the upper surface glabrous or with short, somewhat rough hairs. Panicles openly
branched, the branches spreading to approximately 90o. Glumes subequal (spikelets at first often
showing only one glume, the lower glume develops with a little more age). Awns 1 or 3 in number,
11–20 mm long (when 3 awns present, one usually longer than the others). Awn column not twisted
(or only slightly so), short (1 mm or less), with no discernable neck.
There are two varieties and they have not been found growing intermixed in the flora area or
across much of the Sonoran Desert. There places, however, where they do occur intermixed, such as
in Catalina State Park on the west side of the Catalina Mountains above Tucson.
1. Spikelets 3-awned…………………………………………………. Aristida ternipes var. gentilis
1. Spikelets 1-awned…………………………………………………. Aristida ternipes var. ternipes
Aristida ternipes var. gentilis (Henrard) Allred
[A. gentilis Henrard. A. hamulosa Henrard. A. ternipes var. hamulosa (Henrard) Trent]
Poverty three-awn; zacate araña de tres barbas. Figure 6A.
Upper glume 12–14.5 mm long; lemmas 10–12 mm long. Awns 3, well developed but often
unequal in length, the longer awn 12–20 mm long.
Common in the Ajo Mountains and scattered elsewhere in Organ Pipe. Apparently rare in
Cabeza Prieta and occasional along roadsides in nearby regions.
Western Texas to southern California and southward to Guatemala.
OP: Bull Pasture, Wirt 12 Nov 1989 (ORPI). 0.2 mi E on Bates Well Rd from intersection with Pozo
Nuevo Rd, Rutman 23 Aug 2001 (ORPI). N extension of Puerto Blanco Mts, N of Puerto Blanco Drive, 14 Mar
2003, Rutman 2003-306 (ORPI).
CP: Just N of Jose Juan Tank, gravelly soil, several dozen plants, 14 Sep 1992, Felger 92-710.
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Figure 6. Aristida ternipes. (A) Var. gentilis: plant, panicle, and spikelet with floret separated from the glumes;
Var. ternipes: (B) Chuckwalla Hills, Organ Pipe, 5 Oct 2013; (C) Bull Pasture, Ajo Mts, 25 Sep 2013.

Aristida ternipes var. ternipes
Spider grass; zacate araña. Figure 6B-C.
Upper glume 10–15 mm long; lemmas 13–19 mm long, with one well-developed awn,
straight or moderately curved, 11–14 mm long. The lateral awns fail to develop or are present but
greatly reduced.
Canyons and slopes; fairly common at scattered mountain localities across Cabeza Prieta and
much of Organ Pipe including the Ajo Mountains.
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Arizona to Texas and South America, and the West Indies.
OP: Alamo Canyon, Nichol 4 May 1939. Ajo Mt Drive, 2000 ft, 5 Nov 1977, Bowers 917. Diablo
Mts, grassy slopes, 12 Sep 2013, Rutman 20130912-2.
CP: Agua Dulce Spring, 13 Jun 1992, Felger 92-579b. Eagle Tank, 13 Jun 1992, Felger
(observation).

*Avena fatua Linnaeus. Figure 7.
Wild oats; avena silvestre, avena cimarróna, avena loca; 'agspĭ mudat-kam, ko:ksam
Winter-spring ephemerals, often 0.5+ m tall (occasionally to about 1 m). Panicles open and
sparse, the branches drooping. Spikelets relatively large, on long, slender, and often curled pedicels,
mostly with 2 or 3 florets, breaking apart above the glumes and between the florets. Glumes 2–3 cm
long, thin and longer than the florets. Lemma often 1.5–2 cm long with red-brown hairs and a stout
awn 3.5–4.5 cm long, strongly twisted below and bent at the middle.
Widely scattered in Organ Pipe where it has become locally more common since about 2000.
Native of Eurasia; widely naturalized and weedy including western North America. Common
along roadsides north and east from Ajo, AZ. Cultivated oats are A. sativa.
OP: Bull Pasture, 2 May 1978, Bowers 1275. Eagle Pass, base of hills, Hwy 85, N end Diablo Mts,
Rutman 14 Apr 1998. Estes Canyon, 18 Mar 2005, and 25 Apr 2013, Rutman, photos.

Figure 7. Avena fatua. (A) Plant, leaf, panicle, and spikelet; (B) Javelina Mts, Maricopa Co., 5 Mar 2005.
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Bothriochloa barbinodis (Lagasca) Herter
[Andropogon barbinodis Lagasca]
Cane bluestem; zacate popotillo. Figure 8.

Figure 8. Bothriochloa barbinodis. (A) Bull Pasture, 25 Sep 2013; (B) panicles, east of Why, Pima Co., 15 Sep
2013.

Robust tufted perennials often 0.75–1 m tall; growing and reproductive during warm weather.
Usually villous with dense tufts of long, white hairs at nodes, ligules, and on inflorescences. Leaves
drying reddish brown, at least the bases semi-persistent; leaf blades flat. Fresh, crushed pieces of the
plant, especially the inflorescences, often have a mild blueberry-like fragrance. Inflorescences of
terminal panicles, the branches simple rames or sparingly rebranched. Panicles 5–11 cm long, white
and cottony, with numerous branches clustered at the top of tall, nearly naked culms. Spikelets
andropogonoid, the rames (individual stalks of the spikelet pairs or triplets, the rachis joints, and
pedicels) with a central groove or membranaceous area appearing as a thin, translucent or “naked”
area; rachis joints and pedicels with hairs reaching 6–8 mm long. Glumes of both spikelets large and
firm (indurate). Glumes of the sessile (fertile) spikelets about equal in size, 5–5.5 mm long, but
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differently shaped: lower glume broad, green, and flat to concave on the back; upper glume markedly
humpbacked or V-shaped with a blunt keel (ridge). Fertile lemma bearing a stout, twisted, bent awn
14–22 mm long. Sterile (pedicelled) spikelet reduced to a deciduous linear rudiment 3.5–4 (5) mm
long.
Abundant at the high elevations in the Ajo Mountains and much less common at lower
elevations. West of the Puerto Blanco Mountains in Organ Pipe, it is found in places of higher than
usual soil moisture such as near waterholes and seeps along canyon bottoms. In Cabeza Prieta locally
in the vicinity of Cabeza Prieta and Tule Tanks and in the Tinajas Altas Region it has been observed
in the mountains above the tanks. This grass occurred in the Puerto Blanco Mountains about 5200
years ago, and this or a similar grass grew in the Ajo Mountains about 8000 to 9500 years ago.
Scattered populations occur in the Sonoran Desert, but the species is much more common and
widespread at elevations above the desert in Arizona, the eastern part of Sonora, and mountains in
Baja California Sur.
Southwestern USA to South America.
OP: Alamo Canyon, Nichol 4 May 1939. Ajo Mt Drive 6.7 mi NE of Visitor Center, 5 Nov 1977,
Bowers 911. Entrance to Arch Canyon, 2 Dec 1990, Felger 90-522. Diablo Mts, wash, along Ajo Mt Drive, 12
Sep 2013, Rutman 20130912-10. †Puerto Blanco Mts, 5240 ybp (Van Devender et al. 1990: 339). †B. cf.
barbinodis, Alamo Canyon, florets, 8130 & 9570 ybp (Van Devender et al. 1990: 339).
CP: Tule Tanks, 4 Dec 1935, Goodding 127. Cabeza Prieta Tanks, 15 Jun 1992, Felger 92-605.
TA: Tinajas Altas, canyon bottom just above uppermost tinaja, 19 Mar 1998, Felger (observation).

Bouteloua – Grama grass; navajita
Diverse ephemerals and perennials. Culms and inflorescence axes slender. Leaves mostly
basal; ligules membranous, ciliolate, or a fringe of hairs. Inflorescences panicles with 2–many
spicate, unilateral branches arranged in a racemose pattern or sometimes 1 per inflorescence.
Inflorescence branches persistent or falling entire; spikelets relatively small, in 2 rows arranged at the
margins along one side of a flattened rachis. These spicate, unilateral branches are an easily
recognized feature (even B. aristidoides with its small branches has a flat-topped rachis). Spikelets
variously awned, with 1 bisexual or unisexual floret below, and 1–3 staminate or sterile and usually
smaller and different-looking florets (rudiments) above. Glumes unequal. Lemma of fertile floret
with 3 veins, awnless or the veins often extending into short awns, and the palea with 2 veins and also
awnless or the veins often extending into short awns.
Two summer ephemerals, B. aristidoides and B. barbata var. barbata, are widespread and
often abundant across the Sonoran Desert. Other boutelouas are much less widespread in the desert;
the perennial species are much more common and widespread in regions above or beyond the desert.
Grama grasses are esteemed for forage.
1. Ephemerals, usually growing with summer rains; roots often weakly developed; lower leaves few,
internodes between them readily visible.
2. Panicle branches (spicate branches) needle-arrow shaped, with 1–4 slender spikelets closely
appressed to the branch axis (not spreading) ............................................... Bouteloua aristidoides
2. Panicle branches pectinate (comb-like), often with 20–50 spikelets, these crowded in a double
row and spreading perpendicular to the spike axis....................... Bouteloua barbata var. barbata
1. Perennials with hard, knotty bases; roots well developed; basal (lower) leaves densely clustered,
internodes between lower leaves usually very short and often not readily visible.
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3. Panicle branches pectinate, more or less persistent.
4. Spikelet awns (on lemmas) to 3 mm long; lemmas pubescent below with white
hairs.......................................................................................... Bouteloua barbata var. rothrockii
4. Spikelets awns 5 mm long or more; lemmas glabrous or nearly so…......... Bouteloua trifida
3. Panicle branches not pectinate, readily deciduous as a whole.
5. Panicle usually with more than (18) 20 branches............................. Bouteloua curtipendula
5. Panicle with fewer than 15 branches........................................................... Bouteloua repens
Bouteloua aristidoides (Kunth) Grisebach
[B. aristidoides var. arizonica M.E. Jones]
Six-weeks needle grama; aceitilla, navajita aguja. Figure 9.
Summer-fall ephemerals usually with rather weakly developed roots. (Sometimes a few
plants overwinter, resume growth, and flower in spring, or rarely germinate and grow in the spring
but these plants are stunted.) Highly variable in size. Culms and panicle axes delicate, slender, erect
to spreading-ascending, 10–30 (70) cm long. Ligule a fringe of hairs. Panicle branches 8–22 mm
long, 11–16 (24) per stem, slender and needle-arrow-like, and readily falling at maturity together with
their several spikelets, or spikelets falling separately. (These can be bothersome, sticking in socks
and shoes. People are probably supplanting animals as dispersal agents.) Spikelets (1 or 2) 3 (4–10)
per branch, appressed to the rachis; rachis flattened, ciliate, curving out from the attachment of the
terminal spikelet, which it about equals or exceeds in length. Lowermost spikelet sub-sessile, with 1
floret, awnless, and without a rudiment. Upper spikelets short-pedicelled, bearing a sessile, awnless,
fertile floret and a sterile floret with a short stipe and 3 conspicuous Aristida-like awns 2.5–6 mm
long. Grain golden brown, oblong, flattened, with a prominent dorsal groove.
Seasonally common and widespread in many habitats across the region, reaching peak
abundance on sandy loams in valley bottoms or lower bajadas. The common name describes the
ability of plants to reach reproductive size in a short period of time. Generally more numerous than
Bouteloua barbata var. barbata, the only other ephemeral grama grass in the region. Bouteloua
aristidoides has been widespread across the region for at least 21,900 years.
This is one of the most abundant hot-weather ephemerals in the Sonoran Desert. The great
success of this grass in the desert seems to be partly due to plasticity in size and number of structures
and to rapid growth and reproduction. As soon as the grain ripens and the plants dry, Pogonomyrmex
harvester ants stream out along their paths and carry home the whole, disarticulated spikelets. At
their nest they remove the grain and pile the chaff in crater-like mounds around the entrance to their
subterranean colonies.
Southwestern USA to Argentina. Bouteloua aristidoides growing during highly favorable
conditions may become relatively large and vigorous; such plants have been called var. arizonica
M.E. Jones.
OP: Alamo Canyon, 10 Apr 1952, Fouts 447. Armenta Well, Warren 16 Nov 1974. Aguajita, 13 Sep
1986, Felger 86-280. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Road, 30 Sep 2006, Rutman
20060930-16. N end Bates Mts, 11 Sep 2013, Rutman 20130911-4. †Alamo Canyon, florets, 14,500 ybp.
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Hwy 85 at mile marker 60: (B) 16 Aug 2006; (C) Ants collecting spikelets, 7 Oct 2008.
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†Montezuma’s Head, spikelets, florets, and fragments, 13,500 to 21,840 ybp (3 samples). †Puerto
Blanco Mts, 980 to 10,540 ybp (8 samples, Van Devender et al. 1990: 339). E of Armenta Ranch, Rutman 30
Sep 2006.
CP: Bates Well Rd at Organ Pipe boundary, 14 Sep 1992, Felger 92-682 (CAB, UC). Childs
Mountain, 2845 ft, 18 Aug 1992, Felger 92-643. Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92667. Growler Valley, 25 Sep 2013, Rutman 20130926-2.
TA: Tinajas Altas, above the tinajas, 19 Mar 1998, Felger (observation). Coyote Water, 25 Oct 2004,
Felger 04-31. †Butler Mts, 610 to 11,250 ybp (6 samples, Van Devender et al. 1990: 342). †Tinajas Altas
Mts, 4010 & 8700 ybp (Van Devender et al. 1990: 341).

Bouteloua barbata Lagasca
Panicle branches pectinate (comb-like), nearly straight to arched. Ligules membranous–
ciliolate. The two varieties occupy different ecological and geographic ranges.
1. Ephemerals, the root system often weakly developed. .................. Bouteloua barbata var. barbata
1. Perennials with a hard, knotty base, the root system well developed.
……………………………………………………………..…...... Bouteloua barbata var. rothrockii
Bouteloua barbata var. barbata
Six-weeks grama; navajita, zacate liebrero; s-cuk mudadt-kam. Figure 10 A–C.
Summer-fall ephemerals (rarely growing with spring rains and then stunted). Roots weakly
developed. Usually branched from near the base, the culms and panicles 5–50 (80+) cm long,
geniculate-spreading (abruptly bent upward from near the base of the plant) to erect and straight, or
sometimes prostrate. Panicles with (1) 4–12 branches, (6) 10–25 (30) mm long, pectinate, nearly
straight to arched. Spikelets often 20–54 per branch, 2.2–3.5 (4.5) mm long (including awns),
crowded, more or less in 2 rows and at right angles to axis of spike. First (basal) floret in the
rudiment with 3 short awns on a column. Upper florets of the rudiment greatly reduced and
consisting of tiny petal-like structures on top of awn bases of the first (lower) sterile floret. Anthers
cream colored, pale yellow, orange, or red.
Widespread including sand flats, valley floors, and bajadas to hills and mountains. On sandy
loams of the valley floor and lower bajadas in Organ Pipe, Bouteloua barbata along with B.
aristidoides can form carpets of ephemeral grasses. Together with B. aristidoides it is seasonally
abundant in many habitats across the region as well as through most of the Sonoran Desert.
Southwestern USA to southern Mexico (Oaxaca) and disjunct in Argentina.
OP: Ajo Mts, Begeman 1968 (ORPI). Aguajita, 13 Sep 1986, Felger 86-279. Armenta Ranch, Wirt 8
Sep 1990 (ORPI). 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Road, 30 Sep 2006, Rutman
20060930-7. Growler Valley, Rutman 23 Aug 2001 (ORPI).
CP: Bates Well Rd at Organ Pipe boundary, 14 Sep 1992, Felger 92-683. Daniels Arroyo at Charlie
Bell Rd, 18 Aug 1992, Felger 92-668. Jose Juan Represo, 12 Jun 1992, Felger 92-561. Las Playas, 28 Nov
2001, Felger 01-578. San Cristobol Wash, 26 Sep 2013, Rutman 20130926-12.
TA: Coyote Water, 25 Oct 2004, Felger 04-32. Tinajas Altas, 25 Oct 2004, Felger 04-70.

Bouteloua barbata var. rothrockii (Vasey) Gould
[B. rothrockii Vasey]
Rothrock grama; zacate liebrero. Figure 10 D & E.
Tufted perennials with a hard, knotty base at or below the soil surface and well-developed
roots. Stems most often straight and erect. Panicles with 4–8 (10) branches. Stigmas blue; anthers
red or yellow. Growing and reproductive during the warmer months, especially following summerfall rains.
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Figure 10. Bouteloua barbata. Var. barbata: (A & B) Hwy 85 near N boundary of Organ Pipe, 15 Sep
2013. (C) Valley of the Ajo, W of Hwy 85 at mile marker 60, 10 Sep 2006. Var. rothrockii: (D & E)
Diablo Mts, 14 Sep 2013.

Common at mid- and upper elevations in the Ajo Mountains, and locally common in the
Bates and Diablo Mountains and probably elsewhere in larger mountains in Organ Pipe.
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Western and southern Arizona, generally above the desert. Southern California, Arizona,
southwestern and central New Mexico, and northwestern and north-central Mexico.
OP: Ajo Mt Drive, 6.7 mi by road NE of Visitor Center, 2000 ft, 5 Nov 1977, Bowers 913. Bull
Pasture Trail, rocky slopes, 2500 ft, 9 May 1979, Bowers 1708. Rocky slope NW of Kino Peak, 1782 ft, 20
Mar 2005, Rutman 2005-0320-46 (ORPI).

†Bouteloua barbata var. barbata and/or var. rothrockii
One or more likely both of these grama grasses are well represented in the fossil record
across the flora region for at least 21,900 years. The two taxa are distinguished by growth form
(ephemeral verses perennial) and cannot be distinguished by the fossils, which are fragments of
reproductive parts.
OP: †Alamo Canyon, 1150 ybp. Montezuma’s Head, 20,490 ybp. Puerto Blanco Mts, 130 to 9720
ybp (9 samples, Van Devender et al. 1990: 339).
TA: †Tinajas Altas Mts, 5080 & 8700 ybp (Van Devender et al. 1990: 341).

Bouteloua curtipendula (Michaux) Torrey
Sideoats grama; banderilla; da:pk vasai. Figure 11.
Tufted perennials often 40–70 cm tall; culms slender, often with 4 or 5 nodes above the base
of the plant. Panicles bearing (18) 25–80 branches, these often 1–2.5 cm long, slender, evenly
spaced, drooping, and deciduous at maturity; branches each with 2–7 spikelets; upper glumes often 6–
8 mm long. Anthers red-orange. Growing and reproductive during the warmer months, especially
following summer-fall rains.
Ajo and Puerto Blanco Mountains, most common at higher elevations. These plants align
with the widespread var. caespitosa Gould & Kapadia, but the varieties seem poorly defined
(Siqueiros-Delagado et al. 2013). Bouteloua curtipendula has been in the Ajo Mountains for at least
20,500 years.
Widespread in Arizona, generally at the upper elevation limits and above the desert. Canada
to South America.
OP: Alamo Canyon, Nichol 4 May 1939. Arch Canyon, Rutman 8 Nov 1995 (ORPI). Ridge NNE of
Pinkley Peak, 31 Oct 2003, Rutman 2003-1031-22 (ORPI). Diablo Mts, wash, along Ajo Mt Drive, 12 Sep
2013, Rutman 20130912-7. †Alamo Canyon, florets, 1150 to 9570 ybp (4 samples). †Montezuma’s Head,
florets, 13,500 & 20,490 ybp.

Bouteloua repens (Kunth) Scribner & Merrill
[B. filiformis (E. Fournier) Griffiths]
Slender grama; navajita delgada. Figure 12.
Perennials mostly 15–50 cm tall, forming dense, knotty bases, not rhizomatous. Roots wiry
and well developed. Leaves mostly basal. Apparently capable of flowering at any time of year but
especially with warm weather, and also flowering in the first year but then the spikelets often not
maturing. Panicles mostly with (2) 4–12 branches, these 10–20 mm long, relatively broad, deciduous
at maturity, and bearing spikelets 9–13 mm long. Pedicels, rachises, and glume veins with short,
coarse hairs. Anthers yellow or orange.
Widespread in the Ajo and Puerto Blanco Mountains and locally elsewhere in Arizona
Upland portions of Organ Pipe; often on shallow rocky soils or in crevices on bedrock. Its history in
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the Ajo Mountains extends to more than a millennium and it was in the western edge of the flora
region at least 8200 years ago.
Western and southern half of Arizona to Texas and through Mexico to Central America, the
Caribbean and northern South America.
OP: Alamo Canyon, 2500 ft, 3 Dec 1977, Bowers 980. Diablo Canyon, Van Devender 20 Jan 1984
(ORPI). Ajo Mt Drive 2.3 mi E of Visitor Center, 1750 ft, large wash, 9 May 1985, Van Devender 85-113.
Diablo Mts, 2480 ft, grassy slopes, 12 Sep 2013, Rutman 20130912-4. †Alamo Canyon, florets, 1150 ybp.
TA: †Butler Mts, 8160 ybp (Van Devender et al. 1990: 342).

Figure 11. Bouteloua curtipendula. (A) Plant and spikelet; (B) portion of panicle with spikelets, Alamo
Canyon, Ajo Mts, 15 Sept 2013.
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Figure 12. Bouteloua repens. Diablo Mts: (A) 22 Sep 2013, (B) 14 Sept 2013.

Bouteloua trifida Thurber
Red grama; navajita china. Figure 13.
Small tufted perennials, (5) 12–30 (40) cm tall, with hard knotty bases and sometimes with
short rhizomes; occasionally forming “fairy ring” colonies. Leaves mostly basal. Panicles with 2–6
branches, pectinate, bristly, purplish, and persistent; often reddish when young.
This small grama grass is found at widely scattered localities across the northern part of the
Sonoran Desert. It is much more prevalent above the desert. A single fossil record establishes it in
Organ Pipe Cactus National Monument about 1000 years ago.
Canyons, arroyos, rocky slopes, and mesas; widely scattered and often local populations in
some of the mountains in Cabeza Prieta and Organ Pipe. Often growing from crevices in bedrock. It
is probably more common than collections indicate.
This species is unusual among grama grasses in that it has adapted to a winter rainfall regime,
at least in the western part of the Sonoran Desert Region, where it seems to grow and flower at almost
any time of year.
Southern Utah to southern California and Texas, and drier regions of northern and central
Mexico including Baja California, Chihuahua, Coahuila, Nuevo León, San Luis Potosí, northern
Sonora, and Tamaulipas.
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OP: Gunsight Hills, on granite, Rutman 4 Apr 1998 (ORPI). Granite foothills, NW side Puerto
Blanco Mts, Rutman 7 Apr 1998 (ORPI). NW of Kino Peak, Bates Mts, 20 Mar 2005, Rutman 2005-0320-46.
Puerto Blanco Mts, Red Tanks Wash, 21 Sep 2013, Rutman 20130921-1. †Puerto Blanco Mts, 980 ybp (Van
Devender et al. 1990: 339).
CP: 0.5 mi above Gray Tank, T2S, R19W, S35, dry wash, 8 Dec 1985, Russo 251. Eagle Tank, 13
Jun 1992, Felger 92-587. Little Tule Well, 18 Aug 1992, Felger 92-648. Childs Mt, 2240 ft, 9 Apr 1993,
Felger 93-304 (CAB).

Figure 13. Bouteloua trifida. (A) Plant and spikelet with glumes and florets separated; (B) spicate branches on
portions of two panicles, Gunsight Hills near Kuakatch Village, 10 Sept 2013; (C) Estes Canyon, Ajo Mts, 2
Apr 2010.

Bromus – Chess, brome
The Sonoran Desert populations are winter-spring ephemerals; no Bromus survives the
Sonoran Desert summer. In wetter regions many brome grasses are perennials. Leaf-sheath margins
closed to near the top of the sheath. Ligules membranaceous; auricles none (those in the flora area).
Panicles open or compact; spikelets relatively large, with several florets, laterally compressed or
turgid and only slightly compressed, breaking apart above glumes and between florets; the florets
often cleistogamous. Glumes persistent, usually unequal, lanceolate, shorter than the florets
(excluding awns). Florets (lemmas) often progressively smaller above but similar in shape to the
lower ones. Lemmas 1-awned from a notch between the bilobed tip or awnless. Ovary capped by a
hairy bilobed appendage bearing sub-terminal stigmas.
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1. Spikelets conspicuously flattened (laterally compressed); upper glumes 5- or 7-veined; lemmas
strongly keeled, V-shaped in cross section............................................................. Bromus arizonicus
1. Spikelets rounded in cross section; upper glumes 3- or 5-veined; lemmas not strongly keeled, Ushaped in cross section.
2. Panicles compact and dense, the branches very short and spikelets mostly erect
………………………………………………………………………………..…… Bromus rubens
2. Panicle open, the branches and pedicels rather long and conspicuously curving-drooping,
spikelets mostly not erect..................................................................................... Bromus tectorum
Bromus arizonicus (Shear) Stebbins
[B. carinatus Hooker & Walker var. arizonicus Shear]
Arizona brome. Figure 14.

Figure 14. Bromus arizonicus. (A) Plant and spikelet; (B) panicle, Alamo Well, Alamo Canyon, Ajo Mts, 18
Mar 2005.

Slender grasses (20) 50–120 cm tall. Spikelets conspicuously laterally compressed when
young, but less so as the grain matures. Lower glumes 7–12 mm long, with 3–5 veins; upper glumes
8–18 mm long, with 5–7 veins. Lemmas 11–15 mm long, strongly keeled, V-shaped in cross section,
with 7–11 veins, and a stout awn often 4–11 mm long.
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Abundant along drainageways during favorable years, especially El Niño years. Organ Pipe
and the eastern part of Cabeza Prieta. This brome can form near pure stands in localized areas of
large washes, e.g., Alamo, Cherioni, Kuakatch, and San Cristobal Washes.
California to New Mexico, Nevada, Baja California Norte, and northernmost Sonora.
Bromus arizonicus is part of the B. carinatus complex (e.g., Pavlick et al. 2007; Saarela &
Peterson 2012; Saarela et al. 2014). Bromus carinatus is a short-lived perennial, native from Alaska
to Central America and apparently is not native within the Sonoran Desert. Sonoran Desert B.
arizonicus specimens do not seem separable from B. carinatus when a suite of specimens are
examined. Plant sizes, relative glume lengths, spikelet sizes, and sometimes even numbers of veins in
spikelet parts can vary to a maddening degree, undoubtedly influenced by environmental conditions,
especially soil moisture. Should the arizonicus taxon be recognized?
OP: 9 mi S of N entrance to the Monument, Sonoyta road, 8 Apr 1941, McDougall 46. Alamo
Canyon, Tinkham Apr 1942. Bull Pasture Trail, 5 Apr 1978, Bowers 1209. Growler Canyon, 30 Mar 1979,
Bowers 1602. Puerto Blanco Mts, 2 mi NW of Visitor Center, 8 Mar 1987, Van Devender 87-7.
CP: San Cristobal Wash, 31 Jan 1992, Felger 92-2. Daniels Arroyo on Charlie Bell Rd, 12 Jun 1992,
Felger 92-541. Little Tule Well, 9 Apr 1993, Felger 93-334. Papago Well, 26 Mar 2010, Felger 10-112.

*Bromus rubens Linnaeus
[B. madritensis Linnaeus subsp. rubens (Linnaeus) Husnot]
Red brome; bromo rojo. Figure 15.
Plants often 10–25+ cm tall, hairy especially on leaf sheaths and stems, the hairs often soft
and retrorse (backward pointing) on leaf sheaths. Panicles densely contracted, brush-like, the
branches and spikelets mostly upright, more or less sessile, and not compressed (flattened). Lower
glumes 5–8 mm long, with 1 (3) veins; upper glumes 10–15 mm long, with 3–5 veins. Lemmas 10–
15 mm long and hairy, with slender bifid terminal teeth (lobes) 1–3 mm long, and an awn 12–26 mm
long, stiff, stout, straight or slightly curved but not bent or twisted. Sometimes germinating as early
as September.
Across most of Organ Pipe, often abundant in the Ajo Mountains to the crest, but less
common and localized elsewhere. Well established in Cabeza Prieta, especially in the eastern
portion; washes, plains, and many mountains to peak elevations. Also in the Tinajas Altas Region but
not common.
Red Brome has become abundant in southern Arizona and across the northern part of Sonora,
especially since the 1970s (Bowers 1980; Felger 1990, 2000). It has been present in the Ajo
Mountains at least since 1942 and in the town of Ajo since 1916. It is invasive nearly throughout the
region and with favorable rains can become dense enough to carry a fire when dry.
This weedy Mediterranean grass, adventive and common through much of the western USA,
was established in California by 1848 (Frenkel 1970). Red brome seeds in the Sonoran Desert soils
have a relatively short life span, which has important conservation implications (Salo 2004).
OP: Alamo Canyon, 2000 ft, Tinkham 18 Apr 1942. Arch Canyon, 5 Apr 1978, Bowers 1180 (ORPI).
Residence area, 30 Mar 1988, Felger 88-139. Hocker Well, 10 Apr 1996, Rutman (observation). Cherioni
Wash near Hwy 85, Rutman 12 May 2003. Trail from Bull Pasture to crestline, 10 Apr 2005, Felger 05-247.
CP: San Cristobal Wash at Bates Well Rd, 14 Sep 1992, Felger 92-694. Chico Suni temporal, NW of
Bassarisc Tank, Antelope Tank, 12 & 13 Jun 1992, Felger (observations). Charlie Bell Road near E boundary
of Refuge, 9 Apr 1993, Felger 93-324. Jose Juan Tank, 26 Feb 1993, Felger 93-102 (CAB).
TA: Camino del Diablo at Coyote Wash, 10 Jan 2002, Felger 02-8. Tinajas Altas, 30 Dec 2005,
Felger 05-483.
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**Bromus tectorum Linnaeus
Downy chess, cheat grass
Panicles branched, the branchlets and pedicels slender, curved, and drooping under the
weight of the relatively large spikelets. Spikelets 10–20 mm long, often reddish brown, laterally and
moderately compressed. Lower glumes 4–9 mm long, with 1 vein; upper glumes 7–13 mm long, with
3 or 5 veins. Lemmas 10–12 mm long, hairy, with an awn 12–14 mm long and straight.
Known from two records and not known to be reproducing in Organ Pipe. Generally not well
established in the Sonoran Desert. Fairly common in Arizona above the desert and non-desert regions
of northern Baja California and especially California. Native to Europe and extensively naturalized in
temperate North America and elsewhere.
OP: International fence at El Papalote, adjacent to Aguajita Spring, 9 Apr 1986, Felger 86-133.
Visitor Center parking lot, one plant, 15 Mar 1998, Rutman (observation, plant removed).

Figure 15. Bromus rubens. (A) Plant, spikelet, and single lemma. Alamo
Canyon, Ajo Mts: (B) 12 Mar 2005; (C) 7 Feb 2013.
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Cenchrus – Sandbur, buffelgrass, and fountain grass
[Pennisetum]
Highly diverse ephemerals and perennials. Panicles spike-like, bearing spikelets enclosed in
burs with fused, flattened, barbed spines (Cenchrus sensu stricto) or panicles more or less contracted
with spikelets enclosed in fascicles of bristles (Pennisetum), the burs or fascicles fall with the
spikelets as a unit; the spines and bristles are derived from modified branchlets. Spikelets panicoid,
with 2 florets, the lower floret staminate or sterile, the upper one bisexual. See Chemisquy et al.
(2010) and Columbus and Smith (2010) for uniting Pennisetum and Cenchrus.
1. Spikelets enclosed in burs, the spines united, at least below (Cenchrus sensu stricto).
2. Inflorescences with 1–3 burs; larger spines of bur (6) 9–15 mm long ............ Cenchrus palmeri
2. Inflorescences usually spike-like with 10 or more burs; larger spines of bur 3.5–6 mm long.
3. Basal bristles slender, many in a ring, the larger flattened spines of different sizes and more
or less in a single whorl................................................................................ Cenchrus echinatus
3. Basal bristles none to several, not forming a ring, the larger flattened spines mostly of the
same size and at different positions on the bur............................................... Cenchrus spinifex
1. Spikelets in fascicles with distinct or nearly distinct bristles (Pennisetum).
4. Panicles (1.5) 4.5–10 cm long; longer spikelet bristles 7–12 (15) mm long; basal bristles often
slightly united......................................................................................................... Cenchrus ciliaris
4. Panicles 13–26 cm long; longer spikelet bristles 18–35 mm long (ignore occasional shorterbristled spikelets at the tip of the panicle); basal bristles not united................... Cenchrus setaceus
*Cenchrus ciliaris Linnaeus
[Pennisetum ciliare (Linnaeus) Link]
Buffelgrass; zacate buffel. Figure 16.
Robust perennials often 0.5–1 m tall, often with a knotty base, and often flowering in the first
season; growing and flowering during the warmer months. Leaves often reddish during cool weather;
leaf sheaths laterally compressed and keeled, glabrate to sparsely pilose with long slender hairs; hairs
near collar usually sparse, white, and straight, reaching 5 mm with enlarged bases, the ligule
membranous, ciliate; leaf blades glabrate, scabrous, or sparsely pilose, especially on lower surface,
larger blades 23–34 cm × 7–10 mm, the midrib prominent. Panicles 4.5–12.5 cm long, densely
flowered and contracted. Fascicles essentially sessile; bristles mostly united at the very base, flexible
and somewhat sinuous, often purplish brown, unequal in length, plumose basally with spreading silky
white hairs, the larger bristles 8–13.5 mm long and conspicuously flattened, the outer bristles in a
loose ring around the fascicle base, much smaller, many, slender, terete, and scabrous. Spikelets 4.5–
5.5 mm long, sessile or subsessile, 2 or 3 per fascicle.
Buffelgrass has been well established along Mexico Highway 2 just south of the flora area
since at least the 1970s (Felger 1990, 2000) and spread into Organ Pipe where the first documented
record was in 1984. It rapidly increased in abundance in Organ Pipe in the 1980s and was found in
relatively small but growing populations throughout the Monument. Relatively small (less than 1
acre) but rapidly expanding colonies of buffelgrass are common throughout Organ Pipe (2010–2013)
and in the eastern mountains of Cabeza Prieta on all soil types. It shows the least preference for
dunes and Pleistocene-aged surfaces. Low summer rainfall probably limits its growth and expansion
in the western part of the flora area and is only weakly established at the margins of the Tinajas Altas
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Figure 16. Cenchrus ciliaris. (A) Valley of the Ajo, Organ Pipe, 6 Oct 2012. Ajo, Pima Co.: (B & C)
detached spikelets and panicles, 15 Apr 2013; (D) summit of leaf sheath at collar area, 25 Mar 2013.
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region at the Sonora border. It is abundant all along Mexico Hwy 2 just south of the flora area, as far
west as the granitic mountains south of the Tinajas Altas Region (e.g., Felger 2000).
Native to the warmer parts of Africa, Madagascar, and India, and introduced in many hot,
semi-arid regions of the world for forage and fodder. Widely planted as a forage grass in Sonora, it
has become a serious invasive weed in southern Arizona and Sonora.
Since 1994 the National Park Service has conducted an aggressive, labor-intensive program
of manual removal of this tenacious invasive weed in some areas of Organ Pipe with successful
results, but as long as sources of infestation remain the program needs constant attention (Rutman
2010). The U.S. Fish and Wildlife Service has also conducted an eradication program on Cabeza
Prieta, mostly centered on Childs Mountain.
In the 1940s the U.S. Department of Agriculture Plant Materials Center in Tucson introduced
buffelgrass into the southwestern USA for soil erosion control and livestock forage. Starting in the
1950s Mexico followed with government and bank-supported programs for wholesale removal of
native vegetation replaced by monoculture buffelgrass stretching across vast swaths of the state of
Sonora and elsewhere. This is one of the several most serious invasive species in the Sonoran Desert
Region and poses a major threat in Organ Pipe and Cabeza Prieta (e.g., Rutman & Dickson 2002).
Buffelgrass can carry fire, introducing a major threat to Sonoran Desert ecosystems that are not fireadapted (e.g., Búrquez et al. 2002; Franklin et al. 2006). There are a number of strains selected for
various traits, including increased forage value and frost tolerance, and some of these are patented.
OP: Near Growler Valley rain gauge, Anderson 29 Oct 1984 (ORPI). 4 mi W of Bates Well,
Anderson 8 Mar 1986 (ORPI). Quitobaquito, 14 Sep 1988, Felger 88-448. W side of Sierra Santa Rosa, along
border, 12 Mar 2003, Felger 03-354. Wash NE of Pinkley Peak, 31 Oct 2003, Rutman 2003-1031-8 (ORPI).
Growler Valley, “the few living plants are legacy of a very large population removed in the early 2000s,” 8 Oct
2006, Rutman 20061008-3.
CP: 1 mi W of O’Neill’s Grave, 11 Apr 1992, Harlan 199 (CAB). Bassarisc Tank, 13 Jun 1992,
Felger (observation). 2.5 mi S of Jose Juan Tank, 14 Sep 1992, Felger 92-727. Pinacate Lava, 1 mi E of
Namer’s Grave, sandy-silty loess over lava, 15 Sep 1992, Felger 92-769. Small wash near N end Agua Dulce
Mts, 26 Sep 2013, Rutman 20130926-19.
TA: Tinajas Altas Mts, dirt road, 1986 (Van Devender et al. 1990: 339). Frontera Canyon,
international border, not common, 18 Mar 1998, Felger (observation).

**Cenchrus echinatus Linnaeus
Southern sandbur; guachapori. Figure 17.
Warm-weather ephemerals. Panicles spike-like to 7.5 cm long, with 18–40 burs. Burs often
4–5 mm diameter (not including spines), with a basal ring of often 30–50 small, slender bristles;
larger spines flattened, 3.5–6 mm long.
Agricultural weed in the Sonoyta region and extending into the southern margin of Organ
Pipe east of Lukeville. Not native to the region. It has not been relocated in Organ Pipe since the one
collection, despite Rutman searching for it.
Unwelcome and often weedy from southern USA to South America and adventive in the Old
World. Cenchrus echinatus and C. spinifex are separated on the basis of rather technical features.
OP: 0.5 mi E of Lukeville, 15–20 m N of border fence, locally common, 11 Nov 1987, Felger 87-319.
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Figure 17. Cenchrus echinatus. (A) Culm, leaves, and panicle; (B) detached bur.

Cenchrus palmeri Vasey
Giant sandbur; guachapori, huizapori. Figure 18.
A unique grass with large, sharp-spined burs. Non-seasonal ephemerals, perishing with
winter freezing; highly variable in size. Burs 1–3 per inflorescence, 20–31 mm in diameter, plus
sharp stiff spines (6) 9–15 mm long, dark purple-brown most of the year, yellowish green during hot,
humid weather. The obnoxious burs, the largest of any species of Cenchrus, persist long after the
plant dies, often half hidden in the sand.
Widespread in northwestern Mexico especially on sandy soils including dunes in the Gran
Desierto near the U.S. border. “This readily recognizable sandbur is one of the most distinct of the
genus and is one of the very few grasses endemic to the Sonoran Desert” (Gould & Moran 1981: 123;
also see Felger 2000). However, its range extends somewhat south of the Sonoran Desert along the
coast to northwestern Sinaloa.
This species was not known to occur in the USA until 2013 when it was found in sandy soil
about 15 km west of the flora area (Malusa et al. 2013). The sandy soils along the southern border in
Cabeza Prieta and the Tinajas Altas Region are likely places for it to be found within the flora area. It
apparently is advancing with the help of foot traffic including illegal border crossers (burs sticking to
cloths and shoes) and vehicles (burs sticking to tires), and it is likely to spread into the flora area and
on into the Yuma region.
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Yuma County: Barry M. Goldwater Air Force Range, approx. 3 mi NW of Yodaville (Quad: West of
Vopoki Ridge); UTM Zone 11, 7 46 608 E, 35 94 308 N, WGS 1984, 130 m, roadside at observation tower, and
in nearby runnels, sandy flats, Larrea, Palafoxia arida, Dalea mollis, Brassica tournefortii, population estimate
at 500–1000 plants, Malusa & Sundt 19 Jan 2013 (2 sheets, ARIZ 413972 & 413973).

Figure 18. Cenchrus palmeri. Dunes south of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 20 Feb
2010.

*Cenchrus setaceus (Forsskål) Morrone
[Pennisetum setaceum (Forsskål) Chiovenda]
Fountain grass. Figure 19.
Robust, tufted perennials to about 1 m tall. Culms erect to geniculate spreading. Leaves dull
green and often reddish during cool weather. Leaf sheaths laterally compressed and keeled, glabrate
to sparsely pilose with long slender hairs; hairs near collar usually sparse, white, and straight,
reaching 5 mm with enlarged bases, the ligule membranous-ciliate. Leaf blades glabrate, scabrous, or
sparsely pilose, especially on lower surface, larger blades 23–34 cm × 3–3.5 cm, the midrib
prominent. Panicles feathery, 13–30 cm long, purplish especially during drier or cooler seasons and
when young, and often whitish especially with age and during hot, humid times. Fascicles on slender,
bristly stalks 1–2.5 mm long; fascicle bristles separate, flexible and somewhat sinuous, terete,
unequal, the longer ones 22–34 mm and plumose basally. Spikelets 5.5–6.5 mm long, mostly on
slender pedicels to 1 mm long, 1–4 per fascicle. Reproductive most of the year, especially during
warmer months.
This Old World grass is often been planted as an ornamental garden subject in Ajo and
Sonoyta and elsewhere in the Sonoran Desert Region, and has become a widespread invasive weed in
desert areas of southern Arizona. It is naturalized in and around Ajo and is established on Childs
Mountain and the Little Ajo Mountains. It was successfully eradicated along Hwy 85 through Organ
Pipe in the 1990s but since then has been found at several very remote locations in the Ajo Mountains
and foothills. It is abundant in Sonoyta, providing an invasion route into the Organ Pipe wilderness
areas. It is a potentially serious invasive weed at waterholes, especially the disturbed habitats at
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Figure 19. Cenchrus setaceus. Ajo, Pima Co.: (A) 14 May 2006; (B) 15 Sep 2013; (C) 12 Sep 2006; (D) 15
Sep 2013.
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artificially enhanced waterholes, and could become a serious threat at higher elevations in the Ajo
Mountains (Felger 1990).
Concerning fountain grass on Childs Mountain, Curtis McCasland (pers. comm. to R. Felger,
October 2004) reported that he had a large and extensive population nearly eradicated. He observed it
starting to spread down from the mountain top into drainages 1400–1700 ft and into an area to the
west of Childs Mountain into Cabeza Prieta. It also extended into the Goldwater Range, but he had
not seen there since 2002; it was about 1.5 mile east and a little bit north of the old officer’s barracks
on Childs Mountain (observed 15 Jul 2001, 0.1 acre of it seen with binoculars). Organ Pipe personnel
have been eradicating fountain grass since the 1980s, when it was removed from several places along
Highway 85. The largest known population was discovered in the southern Ajo Mountains in 2007
along a half km stretch of a rocky wash bed; in 2008 several hundred plants were eradicated from this
site.
OP: 2 mi N of Visitor Center, Anderson 18 Nov 1985 (ORPI). Hwy 85, vicinity of park headquarters,
roadside, 11 Nov 1987, Felger 87-333. Alamo Canyon, ¼ to ½ mi downstream from junction of N and S forks,
Rutman 5 Mar 1995 (ORPI). Southern Ajo Mts, several hundred plants along a ¼ mile stretch of rocky wash
bed, 10 Feb 2007, Rutman (observation).
CP: Childs Mt, 2300 ft, 18 Aug 1992, Felger 92-646.

*Cenchrus spinifex Cavanilles
[C. incertus M.A. Curtis. C. pauciflorus Bentham]
Common sandbur; huizapori, guachapori. Figure 20.
Warm-weather ephemerals or perhaps short-lived perennials with relatively deep and welldeveloped roots. Panicles compact and spike-like, 3.5–7 cm long, with 12–27 burs. Burs variable,
2.5–4 mm diameter (not including spines), shorter to longer than wide; spines mostly 8–40, very
sharp, highly variable, long and slender to short and broad, the larger spines 4–5.7 mm long, the
lower, smaller spines several and not in a basal ring.
Cabeza Prieta on the Pinta Sands near the Mexican border and nearby in similar habitat in
Sonora several kilometers south of the international border (Felger 2000). Although highly localized,
this population is apparently well established. This species was likely introduced into the flora area
as a result of cattle grazing. The nearest records are from Yuma.
Southern USA to South America and the West Indies.
CP: 8 mi W of O’Neill’s Grave, common in sand soil of a wash, 6 Mar 1977, Reeder 6836. E Pinta
Sands, 6.5 mi W of O’Neill’s Grave on Camino del Diablo, 15 Sep 1992, Felger 92-758.

Chloris virgata Swartz
Feather fingergrass; zacate lagunero. Figure 21.
Warm-weather ephemerals, 10–80 cm tall. Culms 1–many, often geniculate-spreading.
Panicles with 4–17 spicate, unilateral branches at the top of the flowering stem, the branches
ascending in a digitate pattern, the spikelets dense from the base, upright, whitish to tawny with silky
hairs. Spikelets in two rows on the rachis, 2.8–3.5 mm long (excluding awns), with 2 differently
shaped florets, each with a prominent awn. The lower floret fertile, the upper one sterile. Fertile
lemma humpbacked on keel, bearing a conspicuous tuft of hair at the apex and a single stout awn 5–
7.5 mm long. Sterile floret broad and truncate at apex, also bearing a single stout awn.
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Figure 20. Cenchrus spinifex. (A) Lower Oak Creek, Sedona, Yavapai Co., photo by Max Licher, Jun 2001,
from SEINet. Grant Co., NM, photos by Russell Kleinman, from Gilaflora.com: (B) Burro Mts, Mangas
Canyon Road, 23 Jul 2007; (C) bur opened revealing a spikelet, Mangas Springs, 27 Aug 2009.
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Figure 21. Chloris virgata. (A) Culms, roots, panicle, and spikelet with detached glumes and fertile and sterile
florets. Near Dos Lomitas: (B) panicles, 11 Sep 2008; (C) dense, localized stands of exceptionally large plants,
29 Aug 2001.
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Usually in sandy-silty soils in low-lying places, in natural habitats and often spreading from
nearby disturbed habitats; locally common in the flora area at several widely scattered localities. For
example, it is locally abundant in swales and eroded areas 1–2 miles east of Lukeville and north of the
international border, co-occurring with Bermuda grass (Cynodon dactylon), buffelgrass (Cenchrus
ciliaris), and blue panic grass (Panicum antidotale). Also found in Bull Pasture, Ajo Mountains.
Western USA to South America, and adventive in the Old World; often weedy.
OP: 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-315. Quitobaquito, 24 Oct 1990, Felger 90-487.
Puerto Blanco Drive at 0.9 mi W of Hwy 85, 3 Dec 1990, Felger 90-573. Bull Pasture, 25 Sep 2013, Rutman
20130925-3.
CP: Monreal Well, Simmons 21 Oct 1962 (CAB). Redtail Tank, 12 Jun 1992, Felger 92-550.

Cottea pappophoroides Kunth
Cotta grass; zacate papo. Figure 22.
Tufted grasses, facultatively perennial or annual, often 30–75 cm tall, with well-developed,
tough, wiry roots. Culms slender, often rather delicate and softly pilose, the basal nodes producing
cleistogamous spikelets. Panicles terminal, open but rather narrow, the panicle branchlets, pedicels,
and spikelets densely hairy. Spikelets with 6–10 florets; glumes multi-veined; lemmas 8–12-veined,
the veins extending into 9 or more uneven, bristly awns. Growing with summer rains, reproductive in
late summer and fall.
Occasional to sometimes common in the northern part of Organ Pipe and with other grasses
on lower bajada and floodplain deposits of sandy loams along flat reaches of drainages, particularly in
the Valley of the Ajo and one record from a similar habitat in Cabeza Prieta. Also localized and
apparently rare on rocky slopes in the Ajo and Diablo Mountains.
Southwestern USA, northern and central Mexico to Oaxaca, and disjunct in South America.
The plants are facultatively winter and dry-season dormant, often (or usually?) dying back to
the cleistogene-bearing bases. Although such plants, with their well-developed roots and knotty
bases, appear perennial, they are often (or usually?) actually annuals regenerating from seeds in the
basal cleistogenes. For example, the Cabeza Prieta specimen, collected in January 2002 long after the
summer rainy season, appeared dead except for the cleistogenes. Similar facultative growth forms
occur elsewhere, including the Sonoran Desert such as in the foothills of the Catalina Mountains (Jim
Verrier, pers. comm. to R. Felger, February 2014) and in Argentina (Prof. Fernando Biurrun of
Chamical, Argentina, pers. comm. to John R. Reeder, with subsequent pers. comm. to R. Felger
2002).
OP: N border of Monument, 11 Sep 1943, Clark 10977 (ORPI). Armenta Ranch road, 1.4 mi W of
Hwy 85 [Valley of the Ajo], 1 Feb 2002, Felger 02-73. Bull Pasture, Rutman 30 Oct 1997 (ORPI). Foothills of
Diablo Mts, W of Ajo Mt Drive, coarse colluvium, 778 m, rare, 22 Sep 2013, Rutman 20130922-7
CP: Papago Well, sandy bank of major wash, localized, fewer than one dozen plants seen, 11 Jan
2002, Felger 02-38.
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Figure 22. Cottea pappophoroides. (A) Panicle, Diablo Mts, 22 Sep 2013; (B) spikelet, photo by Elizabeth
Makings, from SEINet; (C) base of plant showing the swollen cleistogenes, Valley of the Ajo, W of Hwy 85 at
mile marker 60, 3 Sep 2006.

*Cynodon dactylon (Linnaeus) Persoon var. dactylon
Bermuda grass; zacate bermuda, zacate ingles; ki: weco vasai, ’a’ai hihimdam vasai. Figure 23.
Deeply rooted perennials with creeping, scaly rhizomes and long stolons, forming extensive mats.
Leaves short, mostly 2-ranked. Inflorescence a panicle of 4–7 slender, digitately-arranged spicate,
unilateral branches (2) 2.5–6 (8) cm long, purplish to green. Spikelets with 1 floret, (1.7) 2–2.5 mm
long, (1.7) 2–2.5 mm long, awnless, numerous and crowded in two rows on one side of the triangular
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rachis. Actively growing and flowering during warmer months, and winter dormant unless protected
from freezing weather.

Figure 23. Cynodon dactylon. (A) Plant, panicle, and enlargement of glumes, lemma and palea, and caryopsis.
Alamo Canyon: (B) 6 May 2006; (C) 9 Sep 2008.
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Well established near springs, alkaline seeps, tinajas, and other waterholes where water may
accumulate at least seasonally, in natural and disturbed habitats. Often at waterholes artificially
“enhanced” or “improved” for wildlife. It can also occur in small or extensive patches in xeroriparian
areas, along roadsides, and occasionally in uplands. It competes with Distichlis spicata and other
native plants at Quitobaquito springs and has been at Quitobaquito at least since the early 1940s.
Cynodon in 2013 covered several miles of xeroriparian area in Alamo Canyon. The upstream end is
near the confluence of the middle and south forks of the canyon and extends several miles
downstream. Perhaps it was planted or first established at or near the corral in Alamo Canyon.
Bermuda grass is the common summer lawn grass in the Sonoran Desert Region and also
grown in irrigated fields for hay. There are a number of cultivated selections for turf grass and hay
production. Native to the Old World and now a worldwide weed.
OP: Quitobaquito, 25 Mar 1941, McDougall 36. 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-320.
Alamo Canyon, near corral, Rutman 5 Sep 1999.
CP: Observations: Childs Mt, 2300 ft, abandoned military barracks, 18 Aug 1992, Felger. Eagle
Tank, small colony at waterhole, 13 Jun 1992, Felger.

*Dactyloctenium aegyptium (Linnaeus) Willdenow
Crowfoot grass; zacate de cuervo
Summer ephemerals; glabrous, the culms spreading to ascending or decumbent, often rooting
at the nodes and forming radiating mats. Leaf blades flat, short, and thick. Inflorescence a panicle of
(1) 2–6 thick and stubby, digitately arranged, spicate, unilateral branches 1.5–4.5 cm long, spreading
at nearly right angles from top of the culm. Spikelets 2.7–3.5 mm long overlapping, with 3–5 densely
crowded tiny florets, the naked rachis extending beyond the spikelets. Glumes unequal in size and
shape; upper glume with an oblique awn 0.5–3.2 mm long just below the tip. Lemmas strongly
keeled; lemma of the first floret 2.2–3.2 mm long, pointed or with a recurved awn less than 1 mm
long. The fruit is an achene, which is unusual among the grasses in that the seed can be seen through
the thin pericarp, which is soon shed. The seed is glistening red-brown and elegantly sculptured with
thin, transverse, wavy, and evenly-spaced ridges, these ridges often dark brown or black and the sulci
(minute valleys) lighter colored (reminiscent of the seed of Mollugo cerviana).
Known in the flora area by a single record in 1987, when it was locally common in wet soil
beneath cottonwood trees at Quitobaquito. Common weed in the nearby Sonoyta Valley, especially
in agricultural fields.
Native to the Old World and now nearly worldwide, mostly as a weed.
OP: Quitobaquito, 10 Nov 1987, Felger 87-289.

Dasyochloa pulchella (Kunth) Willdenow ex Rydberg
[Triodia pulchella Kunth. Erioneuron pulchellum (Kunth) Tateoka. Tridens pulchellum (Kunth)
Hitchcock]
Fluff-grass; zacate borreguero. Figure 24.
Dwarf, tufted perennials 5–14 cm tall, sometimes flowering in the first season, with arching
stolons of one internode, the longer ones 7–11 cm, bearing at their ends a tightly fascicled cluster of
short leaves and inflorescences, often arching and bending to the ground and sometimes taking root
and rarely producing a short, second stolon. Leaf blades 1.8–7 cm × less than 0.5 mm, minutely
scabrous, the margins firm, in-rolled, and often white and thickened. Panicles densely whitepubescent, compact and densely flowered, on peduncles shorter than the longer leaves. Spikelets 6–
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10 mm long, with (4) 6–8 florets, tardily breaking off above the glumes. Glumes and lemmas papery,
sometimes purple-tinged, the glumes with a green midvein. Lemmas 3–5 mm long, densely pilose
with long hairs on each of the 3 green veins, the lemma tip deeply 2-lobed with an awn 1–2 mm long
from between the lobes. Flowering with warm weather and sufficient soil moisture; recruitment
seems to generally occur with summer rains.

Figure 24. Dasyochloa pulchella. (A) Adult plant, Why, Pima Co., 15 Apr 2013; (B) Young leaves with bluish
gray indumentum of hair-like crystals, between Boulder and Estes Canyons, Ajo Mts, 2 Aug 2013.
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An impressively large pulse of recruitment occurred in Organ Pipe during summer 2012, a
year with exceptionally high summer rainfall. Young plants and sometimes young leaves appear
bluish gray or whitish: seedlings “are shaggy-white-villous. The indumentum is composed of
myriads of hair-like, water-soluble crystals that wash off in water. They are the product of
transpiration and evaporation” (Valdés-Reyna 2003: 47; Figure 24B). During the driest times the
drought-killed aerial part of the plants persist, acting to shelter emerging shoots in subsequent
favorable seasons, or the entire plant may die and apparently function as a nurse plant for seedlings at
a later time. This grass is one of the most arid-inhabiting perennial grasses in the Sonoran Desert.
Widespread across the flora area in dry, open habitats including bajadas, hills, and mountains.
It has been widespread across the region for more than 11,250 years.
Arid and semi-arid southwestern USA and northwestern Mexico and the Chihuahuan Desert
Region.
OP: N border of Monument, 11 Sep 1943, Clark 10982 (ORPI). Ajo Mt Drive 6.7 mi NE of Visitor
Center, 5 Sep 1977, Bowers 921. Quitobaquito, 10 Nov 1987, Felger 87-290. Residence area, 30 Mar 1988,
Felger 88-142. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Road, 30 Sep 2006, Rutman
20060930-11. Between Boulder and Estes Canyons, along Ajo Mt Drive, 2 Aug 2013, Rutman 20130802-2.
†Puerto Blanco Mts, 30 to 9070 ybp (13 samples, Van Devender et al. 1990: 339).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3937 (CAB). Childs Mountain, 18 Aug 1992, Felger 92641. Scarface Mt, S-facing slope, 1750 ft, Autenreith 20 Mar 1992 (ASC). Agua Dulce Pass, Heart Tank,
Senita Tank, 13 & 14 Jun 1992, Felger (observations).
TA: Camino del Diablo SE of Raven Butte, 26 Nov 2004, Felger 04-11. Tinajas Altas, above upper
tinajas, 26 Nov 2004, Felger 04-92. †Butler Mts, 220 to 11,250 ybp (9 samples, Van Devender et al. 1990:
342). †Tinajas Altas Mts, 4010 to 10,300 ybp (5 samples, Van Devender et al. 1990: 340).

Digitaria californica (Bentham) Henrard var. californica
[Trichachne californica (Bentham) Chase]
Arizona cottontop; zacate punta blanca. Figure 25.
Tufted perennials 50–90 cm tall, winter or dry-season dormant from a hard, knotty base.
Culms firm, with felt-like hairs. Blades of larger leaves 12–17 cm × 4–6.5 mm. Panicles narrow,
with 5–10 erect and densely-flowered branches. Spikelets panicoid; paired, one long-pedicelled, the
other much shorter, or the second spikelet on portions of a branch sometimes not developing.
Spikelets 2.5–5 mm long (excluding the hairs). Lower glume minute, the upper glume slightly
narrower and shorter than the sterile lemma. Upper glumes and sterile lemmas each with 3 major
veins in addition to the marginal and obscure veins, and densely pubescent with silky-cottony white
to pale purplish marginal hairs overtopping and mostly covering the spikelet. Fertile lemmas with
thin flat margins, the margins not inrolled (unlike many other panicoid grasses).
Arroyos, canyons, and rocky slopes, and along washes and on sandy loam. Widespread in
Organ Pipe and especially common in the north-central part. It is favored by cattle and likely
declined in much of the flora area during the cattle-grazing period. Also widespread in Cabeza Prieta
and rare at Tinajas Altas. It has been in the Ajo and Puerto Blanco Mountains for at least 20,500
years. A spikelet from the oldest packrat midden is amazingly preserved, complete with dense, silky
white hairs and a reduced lower glume.
Colorado to Texas and Arizona, rare in California, and southward to Puebla, the Caribbean,
and South America. An additional variety, var. villosissima Henrard, occurs in South America and
the Caribbean.
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Figure 25. Digitaria californica. (A) Plant, culm with panicle, spikelet, and fertile floret; (B & C) panicles and
spikelets, Why, Pima Co., 15 Sep 2013; (D) Diablo Mts, 14 Sep 2013.
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OP: Alamo Canyon, Nichol 4 May 1939. Ajo Mt Drive 6.7 mi by road NE of Visitor Center, 5 Nov
1977, Bowers 923. Quitobaquito, 24 Oct 1990, Felger 90-484. About 1.5 mi W of State Route 85 and 0.15 mi
S of Armenta Ranch Road, 30 Sep 2006, Rutman 20060930-2. †Alamo Canyon, florets, 8590 & 9570 ybp.
†Montezuma’s Head, spikelet, 13,500 & 20,490 ybp. †Puerto Blanco Mts, 7560 to 7970 ybp (3 samples, Van
Devender et al. 1990: 339).
CP: 6 mi E of Papago Well, 15 Nov 1936, Goodding 924G. Pinacate Lava, E of Namer’s Grave, 15
Sep 1992, Felger 92-771. Agua Dulce Tank, Buckhorn Tank, 13 & 14 Jun 1992, Felger (observations). Childs
Mt, 9 Apr 1993, Felger 93-278.
TA: Tinajas Altas, among rocks at base of tinaja slopes, 28 Mar 2010, Felger 10-185.

Dinebra
Annuals/ephemerals (sometimes stout and appearing perennial), the stems erect or geniculateascending. Ligule membranous. Inflorescences panicles of many racemose, unilateral branches
bearing few to many spikelets. Spikelets packed broadside to the rachis, appressed, with 1–4 fertile
florets and reduced florets above, laterally compressed, and breaking apart at maturity. Glumes
persistent and exceeding the florets. Fertile lemma 3-veined, unawned or with a mucro (short bristle).
Dinebra includes 23 species widely distributed in the New and Old Worlds (Peterson et al.
2012; Snow & Peterson 2012).
1. Lemmas awnless ...................................................................................................... Dinebra panicea
1. Lemmas short-awned ................................................................................................ Dinebra viscida
Dinebra panicea (Retzius) P.M. Peterson & N. Snow subsp. brachiata (Steudel) P.M. Peterson & N.
Snow
[Leptochloa brachiata Steudel. L. filiformis (Persoon) P. Beauvois. L. panicea (Retzius) Ohwi
subsp. brachiata (Steudel) N.W. Snow]
Red sprangletop; deparramo rojo. Figure 26.
Summer ephemerals, usually delicate and filmy; sometimes reaching 50+ cm tall but usually
much smaller; green or sometimes reddish maroon. Roots often weakly developed. Glabrous or the
leaf sheaths sparsely hispid with bulbous-based hairs. Spikelets 2.2–3.2 mm long, with (1) 2 or 3
florets, the mature (grain-bearing) spikelets sometimes appearing to have 1 floret. Glumes generally
shorter than the rest of the spikelet; lemmas awnless, the veins, especially the midrib, often sparsely
pubescent with small soft hairs, or sometimes glabrous or essentially so.
Often common along watercourses or floodplains, washes and canyon bottoms, margins of
dirt tanks, playas, and depressions in silty-sandy soils; widespread in lowland areas.
Subspecies brachiata occurs in southern half of the USA to South America. It is often weedy
and is introduced and spreading elsewhere in the world.
This grass was long known as Leptochloa filiformis, then L. mucronata (Michaux) Kunth,
and then as L. panicea subsp. mucronata (Michaux) Nowack, and most recently as Dinebra panicea
subsp. brachiata. Subspecies mucronata is restricted to southeastern and central USA, and subsp.
panicea is native to the Old World (Peterson et al. 2012).
OP: Alamo Canyon, Van Devender 31 Aug 1978. Ajo Mt Drive, 12 Sep 1978, Bowers 1518.
Aguajita Wash, 14 Sep 1988, Felger 88-402. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch
Road, 30 Sep 2006, Rutman 20060930-8.
CP: Monreal Well, Simmons 21 Oct 1962 (CAB). Jose Juan Represo, 12 Jun 1992, Felger 92-564. E
of Namer’s Grave, 15 Sep 1992, Felger 92-773. San Cristobal Wash, 14 Sep 1992, Felger 92-691. Las Playas,
28 Nov 2001, Felger 01-562.
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Figure 26. Dinebra panicea. Alamo Canyon: (A) 9 Sep 2013; (B) 15 Sep 2013. (C) Growler Canyon, Bates
Mts, 8 Sep 2006.

Dinebra viscida (Scribner) P.M. Peterson & N. Snow
[Leptochloa viscida (Scribner) Beal]
Sticky sprangletop. Figure 27.
Scruffy little summer-fall ephemerals often 10–30 cm tall, but stunted plants can reproduce as
small as 1.5 cm tall. The viscid-sticky feature is often used as a key character, but the plants are often
only scarcely viscid. You can usually find a few sparkling droplets on the flowering axes and
branches, and this exudate is sometimes thick on the lemmas. Roots often poorly developed. Culms
often forming short, geniculate (“bent-knee”) and spreading branches, these sometimes forming roots
at the nodes. Panicles at first often partially enclosed in the leaf sheath, later expanding and
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spreading. Spikelets with several florets. Glumes and lemmas thin; glumes with a prominent green
midvein. Lemmas 2–2.8 mm long, with a rounded, notched apex, and 3 prominent green veins with
the midrib extending into a slender awn to 1 mm.
Seasonally abundant in the large playas in Cabeza Prieta and similar habitats in nearby
northwestern Sonora.
Southern California to western Texas, both Baja California states, Chihuahua, Sonora, and
Sinaloa.
CP: Las Playas: 10 Oct 1958, Monson 7; 28 Nov 2001, Felger 01-561.

Figure 27. Dinebra viscida. (A) Plant, culm with panicles, and spikelet and caryopsis; (B) spikelet, photo by
Elizabeth Makings, from SEINet.

Diplachne fusca (Linnaeus) P. Beauvois ex Roemer & Schultz subsp. uninervia (J. Presl) P.M.
Peterson & N. Snow
[Diplachne uninervia (J. Presl) Parodi. Leptochloa uninervia (J. Presl) Hitchcock & Chase. L. fusca
(Linnaeus) Kunth subsp. uninervia (J. Presl) N. Snow]
Mexican sprangletop. Figure 28.
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Figure 28. Diplachne fusca subsp. uninervia. (A) Plant, panicle, and spikelet; (B) panicles, Gila River Canal at
Buckeye, Maricopa Co., 31 Mar 2013.

Robust annuals, often appearing perennial, often forming large clumps 0.5+ m tall, nonseasonal but responding best to hot weather. Herbage and inflorescences glabrous or minutely
scabrous. Inflorescences panicles with many narrow, racemose branches. Spikelets generally dark
grayish green (“lead-colored,” or sometimes pale rose-colored when immature), 4.2–6.4 mm long
with 4–8 florets. Lemmas obtuse to truncate, awnless or with a minute awn in the terminal notch.
Infrequent in alkaline/saline, wet soils in the vicinity of Quitobaquito and the sandy-loam
grassy flats along the Armenta Road.
Often in wetland habitats in the Sonoran Desert Region. Subspecies uninervia ranges from
southern USA to Argentina, Chile, Peru, and the Caribbean. The Diplachne fusca complex includes 3
subspecies in addition to subsp. uninervia: D. fusca subsp. fascicularis (Lamarck) P.M. Peterson & N.
Snow is widespread in the Americas, and the other two are native to the Old World.
OP: Sonoyta River near Quitovaquito, 30 Jan 1894, Mearns 2741 (US). Rincon Spring, 13 Apr 1941,
McDougall 89. Williams Spring, Van Devender 30 Aug 1978 (ORPI). Armenta Rd, Rutman 16 Aug 2001
(ORPI). Below Cement Tank, Santa Rosa Mts, 2 Apr 2003, Rutman 2003-442.
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Disakisperma dubium (Kunth) P.M. Peterson & N. Snow
[Diplachne dubia (Kunth) Scribner. Leptochloa dubia (Kunth) Nees]
Green sprangletop. Figure 29.
Tufted perennials, 40–100 cm tall, often purple-tinged and with a tough, knotty base;
sometimes reproductive in the first season or year. Ligule a membrane fringed with white hairs.
Larger leaf blades 25–36 cm long, often somewhat bluish green. Enlarged, cleistogamous spikelets
often at culm bases. Panicles 18–24 cm long, with several or more unbranched, racemose primary
branches, the branches triangular in cross section. Florets of young spikelets crowded but at maturity
become well separated and the rachis becomes readily visible. Spikelets with 5–12 florets. Spikelets
breaking apart above the glumes and between the florets, each floret falling with its segment of
rachis. Lemmas 2.1–5 mm long, 3-veined, broadly truncate (blunt-ended), with 2 broad lobes and the
midrib extending into a slender bristle within the notch.
In the flora area known from the Ajo Mountain, at middle to higher elevations, and in 2013
seen along Kuakatch Wash about 1 mile west of Highway 85.
Arizona to Oklahoma and Texas, Florida, Mexico including Baja California to Central
America, and South America.
OP: Main canyon N of Alamo Canyon, 3600 ft, 31 Mar 1948, Gould & Darrow 4690. Bull Pasture
Trail, 2800 ft, Henry 26 Sep 1976 (ORPI). Arch Canyon, 900 m, 2 Dec 1990, Felger 90-538 (ORPI). Kuakatch
Wash near E boundary of the Monument, 10 Sep 2013, Rutman (observation).

Figure 29. Disakisperma dubium. (A) Plant, panicle, and spikelet; (B) panicles, Alamo Canyon, 15 Sep 2013.
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Distichlis spicata (Linnaeus) Greene
[D. stricta (Torrey) Rydberg]
Saltgrass; zacate salado; ’onk, vasai. Figure 30.
Perennials with creeping rhizomes, forming extensive colonies. Leaves 2-ranked, with saltexcreting bicellular hairs sunken in leaf tissue; ligules minute and membranous; leaf blades mostly 4–
8 cm long, mostly firm and sharp-pointed (softer and not sharp-pointed when growing in shade with
ample water). Inflorescence a slender, few-branched panicle or raceme; staminate and pistillate
flowers on separate plants; staminate inflorescences usually overtopping the leaves, pistillate
inflorescences about as tall as the leaves. Spikelets mostly 5–15 mm long, soon becoming strawcolored, laterally compressed, awnless, with few to many florets. Winter dormant; growing and
reproductive during the warmer months.
In the flora area only known from the Quitobaquito region where it is locally abundant on
moist to wet, hypersaline soils where perennial water is at or near the surface. When cattle were
being grazed at Aguajita the wash near the spring was open and there was a perennial flow. After the
cattle were removed in the late 1970s the local flora changed rapidly in response to the changing
habitat: Distichlis increased and crowded out other plants, and subsequently the Distichlis declined as
it was crowded out by arrow-weed (Tessaria sericea) and mesquite trees. A significant flood in the
summer of 2012 once again opened the Aguajita wash bed allowing increase in the Distichlis.
Extensive local populations occur at Quitobaquito Spring and Williams Spring, and a small
population is at Burro Spring.
Coasts and interior basins; Canada to Mexico, the West Indies, and southern South America.
OP: Quitobaquito, Nichol 28 Apr 1939. Williams Spring, 13 Sep 1986, Felger 86-274. Aguajita
Wash, 14 Sep 1988, Felger 88-442. Quitobaquito Spring, saline, crusty, sandy soil, Glenn 26 May 1990. On
berm that creates Quitobaquito Pond and common on hypersaline soils seasonally wetted by springs, soil pH
exceeding 10, with Schoenoplectus americanus, 15 Jun 2013, Rutman 20130615-1.

Echinochloa – Barnyard grass
Annuals (in the flora area). Ligules absent (those in the flora area, this being the only grass
genus in the flora area without ligules). Leaf blades with a prominent midrib. Panicles terminal, with
few to many spike-like branches. Spikelets panicoid, densely crowded in 2 or 4 crowded rows on one
side of a flattened rachis, breaking off below the glumes, with 2 florets, the lower one sterile and
reduced or staminate, the upper one bisexual. Lower glume short, the upper glume similar to the
sterile lemma. Fertile lemma smooth, shiny, and flat, with margins covering a flat palea of similar
texture.
1. Leaf blades with transverse purple bars or blotches; hairs or bristles (spines) on spikelets, panicle
axes, and branches not bulbous-based; spikelets 2.2–2.6 (3) mm long, awnless; panicle branches
1–2 (3) cm long, simple .................................................................................... Echinochloa colona
1. Leaves uniformly green, without purple markings; hairs and bristles on spikelets and panicle axis
and branches often bulbous-based; spikelets 2.8–4 mm long (excluding awns and projections),
often but not always long-awned; panicle branches usually 2.5–6 cm long, usually with at least
some short secondary branches .................................................................... Echinochloa crus-galli
*Echinochloa colona (Linnaeus) Link
Jungle rice, leopard grass; zacate pinto, zacate tigre, zacate rayado. Figure 31.
Summer ephemerals and sometimes occurring with warm weather at other seasons. Leaf
blades with transverse purple bars or blotches—no other grass in Arizona and the Sonoran Desert has
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Figure 30. Distichlis spicata. (A) Plant with panicles, spikelet, and pistillate floret; (B) pistillate panicles,
Quitobaquito Pond, 16 Jun 2005; (C) Williams Spring, 4 Feb 2005.
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these markings. Panicle branches simple, 1–2 (3) cm long; panicle branches and spikelet hairs not
bulbous-based. Spikelets in 4 rows, awnless, 2.2–2.6 (3) mm long. Lower florets sterile, or perhaps
sometimes staminate.
Mostly in wet soil at waterholes including margins of dirt tanks and temporary wetland
habitats such as arroyo bottoms; sometimes in wet soil at disturbed habitats. Also observed in 2012
below a chronically dripping faucet at the maintenance facility in Organ Pipe.
Native to the Old World, now widespread and mostly weedy in tropical and subtropical
regions worldwide.
OP: Williams Springs, Van Devender 31 Aug 1978 (ORPI). Ajo Loop Rd 2 mi NE of Visitor Center,
9 Sep 1984, Van Devender 84-451. 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-323. Maintenance area,
NPS headquarters, Casper 24 Mar 2003.
CP: Redtail Tank, 12 Jun 1992, Felger 92-549. Jose Juan Tank, 14 Sep 1992, Felger 717. San
Cristobal Wash, deep shade under Prosopis, 26 Sep 2013, Rutman 20130926-8.

Figure 31. Echinochloa colona. (A & B) San Cristobal Wash at Camino del Diablo, 26 Sep 2013; (C) Alamo
Canyon near Alamo Well, 21 Oct 2007.
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*Echinochloa crus-galli (Linnaeus) P. Beauvois
Barnyard grass; zacate de agua, zacate de corral. Figure 32.
Coarse, warm-weather annuals, the plants often more robust than those of E. colona. Leaf
blades uniformly green, the larger ones mostly 1–1.5 cm wide. Panicle branches mostly 1–4 cm long
(to 9 cm elsewhere in better watered places), the larger branches sometimes with short secondary
branches; branches and main axis of panicles with stout, often bulbous-based bristle-like hairs.
Spikelets 2.8–4 mm long, awned or awnless, even on the same plant and within the same panicle, the
awns highly variable in length, often purplish, the longer awns 2.6–5.8 cm. Lower florets sterile, with
a well-developed palea. (Description based on the one local specimen and ones from adjacent desert
areas.)
Known from the flora area by a single record. Locally common in nearby Sonora in the
vicinity of Sonoyta in seasonally wet mud along the riverbed, irrigation ditches, and at water
impoundments.
Native to the Old World, now weedy and adventive nearly worldwide.
CP: Jose Juan Represo, 12 Jun1992, Felger 92-558.

Figure 32. Echinochloa crus-galli. (A) Plant with panicles; open spikelet showing the small lower glume
(bottom), upper glume (right), sterile lemma with smaller sterile palea (left), and fertile lemma and palea
enclosing the caryopsis (center); fertile floret (center); two views of awned spikelet (above); (B) spikelets, photo
by Elizabeth Makings, from SEINet.

Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

66

Elymus elymoides (Rafinesque) Swezey var. brevifolius (J.G. Smith) Dorn
[Sitanion hystrix (Nuttall) J.G. Smith var. brevifolium (J.G. Smith) C.L. Hitchcock. Elymus
longifolius (J.G. Smith) Gould]
Bottlebrush squirrel-tail; triguillo desértico. Figure 33.
Tufted perennials, without rhizomes. Leaf sheaths bear a pair of slender, fang-like auricles
(like many Hordeum species); ligules minute. Inflorescence a spike 8–15 cm long (not including
awns), densely flowered, and bristly with stout, scabrous awns mostly 2.5–12 cm long on glumes and
lemmas. Spikelets usually paired at nodes, usually with 2–4 florets per spikelet, the lower floret
fertile; glumes bristle-like. At maturity the inflorescences break apart in segments that roll away like
miniature tumbleweeds. Grain linear-oblong, furrowed in back, adhering to the palea.
Ajo Mountains, mostly on rocky slopes at higher elevations—it extends no farther west into
the desert. This or a similar grass has been in the Ajo Mountains for more than 29,000 years.
Widespread in Arizona, generally at elevations above the desert. This species, with 4
subspecies, occurs in western North America from Canada to Mexico. In the flora is var. brevifolius,
which ranges farther south than the other subspecies and occurs from northwestern Mexico to Canada
(Barkworth et al. 2007c). Taxonomy of the squirrel-tail grasses is complicated (see Allred & Ivey
2012).
OP: Alamo Canyon, Nichol 4 May 1939. Arch Canyon, 3 May 1978, Bowers 1302. Trail from The
Cones to Mount Ajo, 3940 ft, 10 Apr 2005, Felger 05-262. †E. cf. elymoides: Alamo Canyon, florets, 9570 to
29,110 ybp (3 samples); Montezuma’s Head, 13,500 to 21,840 ybp (4 samples).

Figure 33. Elymus elymoides var. brevifolius. Fay Canyon, west of Sedona, Yavapai Co., 8 May 2004, photo
by Max Licher.
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Enneapogon – Pappus grass
Tufted annuals or perennials, generally with soft, glandular hairs. Panicles slender and spikelike, overtopping the leaves, feathery, and with soft hairs. Spikelets with 2 or 3 florets, usually only
the lower one bisexual. Lemmas rounded on the back, prominently 9-veined, the veins extending into
9 feathery awns, usually dark-colored—making this grass unmistakable (Enneapogon is derived from
the Greek words for nine beards).
1. Robust annuals (may appear perennial); culms 2 mm wide, not forming cleistogenes; panicles 1–3
cm wide ......................................................................................................... Enneapogon cenchroides
1. Small perennials; culms to 1 mm wide, with well-formed cleistogenes at their bases; panicles
usually to 1 cm wide ......................................................................................... Enneapogon desvauxii
*Enneapogon cenchroides (Lichtenstein ex Roemer & Schultes) C.E. Hubbard
Soft-feather pappus grass. Figure 34.

Figure 34. Enneapogon cenchroides. (A) King Canyon, Tucson Mts, Saguaro National Park, 9 Oct 2011,
photo by Anthony Mendoza, from SEINet; (B) panicle, east Broadway Blvd., Tucson, 17 Oct 2007.

Robust annuals (often appearing perennial; probably non-seasonal annuals), (20) 35–70+ cm
tall; roots strong and with conspicuous root hairs and rhizosheaths. The lower culms finely pilose.
Panicles (5) 9–24+ cm long, 1–2 (3) cm wide, densely flowered and often dark-colored.
Reproductive September to December or January.
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Found at Alamo Canyon in the 1990s and later at an isolated hill west of the Diablo
Mountains. It will probably spread and could become seriously invasive at higher elevation in the
Ajo Mountains.
Introduced in the Tucson region and well established in the Catalina Mountains in Pima
County at least since 1976 and documented since the 1980s in other scattered Arizona localities.
Since the 1990s populations in the Tucson Basin have rapidly expanded and Rutman observed it in
2012 along Highway 86 on the eastern part of the Tohono O’odham Reservation. Locally established
in desert, grassland, and oak woodland, sometimes with extensive populations in Cochise, Graham,
and Pima Counties. Native to the Old World, in Africa and Madagascar to India.
This Old World grass might be confused for the native Pappophorum. Enneapogon has
feathery (plumose) awns, while Pappophorum has scabrous (rough) but not plumose awns and
narrower leaves. Enneapogon cenchroides panicles tend to be narrower and darker colored than those
of Pappophorum.
OP: On a small, inconspicuous hill about 4–4.5 mi by road from the Visitor Center on the Ajo
Mountain Drive, hill is SE of road: 24 Sep 2006, Rutman 20060924-1; 22 Oct 2006, Rutman 2006-1022-1.

Enneapogon desvauxii P. Beauvois
Spike pappus grass, nine-awn pappus grass; zacate lobero. Figure 35.
Small, tufted perennials or sometimes functionally annuals, often 15–20 (30) cm tall, with
hard, knotty bases containing cleistogamous, awnless spikelets. Leaf sheaths and lower parts of the
culms finely pilose. Ligules a row of hairs, these about 1 mm long. Leaf blades wiry, less than 10 cm
× 0.5 (1) mm, the margins in-rolled during drier times, and flat and reaching 1.5 mm wide during
moist times (e.g., with summer–fall rains). Panicles spike-like, terminal, slender, and densely
flowered. Spikelets 4.5–7 mm long including awns, lead-gray or gray-green, mostly 3-flowered, only
the lower one bisexual. Glumes subequal, sparsely and finely pubescent, with well-marked green
veins plus 1 or 2 faint ones, the lower glume 5–7-veined, the upper glume 3–4-veined. Lemmas with
dark-colored feathery awns, the longer awns 3–4.5 mm. Grain 0.8–1.2 mm long with an abruptly
narrowed tip 0.1 mm long, golden- to tan-colored, plump and ovoid or oval. Cleistogamous spikelets
buried in the lower part of the leaf sheaths at the stem bases, the stems breaking off “at the lower
nodes, carrying the cleistogenes with them” (Hitchcock 1951: 227). Cleistogamous florets lack
glumes and awns, the grain resembling the chasmogamous (“normal”) grain but larger (1.8–1.9 mm
long) and at maturity splitting the sheath in which it develops.
The plants sometimes produce short culms with reduced panicles bearing spikelets with
short-awned florets that are intermediate between the cleistogamous and chasmogamous florets.
Sometimes the plants perish in drought but remain intact, and in subsequent rainy seasons new plants
germinate from cleistogenes at the base of the dry, dead mother plant, which functions as a nurse
plant—the plants thus being functionally annual. Also see Cottea pappophoroides.
Arid rocky and rocky-gravelly soils in hills and mountains. Widely scattered in Organ Pipe
and on the eastern side of Cabeza Prieta.
Southwestern USA to Oaxaca, South America, and the Old World.
OP: Near Pozo Nuevo, 12 Feb 1978, Bowers 1053. Near mouth of Arch Canyon, 2 Dec 1990, Felger
90-524 (ORPI). Eagle Pass, Wirt 16 Sep 1990 (ORPI). Saddle between Arch and Boulder Canyons, Rutman 24
Sep 1998 (ORPI). Gunsight Hills, 3557286N, 342604E, biotite granite bedrock or thin soil, 27 Sep 2006,
Rutman 2006-0927-1.
CP: Charlie Bell Well, Monson 24 May 1957 (CAB). Childs Mt, 18 Aug 1992, Felger 92-643B.
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Figure 35. Enneapogon desvauxii. (A) Little Ajo Mts, Pima Co., 21 Sep 2008; (B) spikelet; (C) panicles,
Alamo Canyon, 9 Sep 2013; (D) base of plant with cleistogenes, Little Ajo Mts, Pima Co., 21 Sep 2008.

Eragrostis – Lovegrass
Annuals/ephemerals or perennials, actively growing and reproductive during the warmer
months, although some such as the Mediterranean E. barrelieri can be non-seasonal. Ligules ciliate
with a line or band of hairs. Panicles with rebranching branches and usually overtopping the leaves,
the branches and pedicels usually slender. Spikelets laterally compressed, with few–many florets,
and awnless. Glumes thin; glumes and lemmas deciduous; lemmas 3-veined, the paleas often
persistent. Anthers 3 (those in the flora area, elsewhere anthers 2 or 3).
1. Ephemerals, with prominent shining yellow, pink, or purplish glandular areas or rings at or below
nodes, especially prominent on lower nodes of the panicles ............................... Eragrostis barrelieri
1. Ephemerals or perennials, without large shining glandular areas or rings.
2. Hot weather ephemerals; anthers small, 0.3–0.4 mm long.
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3. Panicles usually dense, the spikelets close together; pedicels usually shorter than mature
spikelets; tiny, warty, glandular pits on culms, leaf margins, keels of glumes, lemmas, and
lower leaf surfaces; spikelets 2–4 mm wide; grain 0.5–0.6 mm long....... Eragrostis cilianensis
3. Panicles usually open, spikelets usually widely spaced; pedicels longer or shorter than
spikelets; without glandular pits; spikelets less than 2 mm wide; grain 0.6–0.8 mm
long............................................................................................................ Eragrostis pectinacea
2. Perennials; anthers relatively large, 0.6–1.1 mm long.
4. Pedicels longer than the spikelets; spikelets 1.6–1.8 mm wide; anthers 0.6–0.8 mm long;
grain conspicuously grooved on one side................................................. Eragrostis intermedia
4. Pedicels mostly shorter than the spikelets; spikelets 0.8–1.1 mm wide; anthers 1 mm long;
grain without a groove.......................................................................... Eragrostis lehmanniana
**Eragrostis barrelieri Daveau
Mediterranean love grass
Small summer-fall ephemerals, often persisting through the winter or perhaps non-seasonal.
The plants resemble those of E. pectinacea but are readily distinguished by shining yellow, pink, or
purplish glandular areas or rings at or below the nodes and often especially prominent on lower nodes
of inflorescences. These colored, glandular rings or patches are unique among Arizona grasses.
Known from the flora region from a single specimen at Lukeville and also observed in
Sonoyta.
A weedy species native to southern Europe. The earliest Arizona record is from Tucson in
1918 and it was common in Tucson by the 1930.
Pima County: Lukeville, weed at U.S. Customs Station, 23 Oct 1987, Felger 87-276.

*Eragrostis cilianensis (Allioni) Vignolo Lutati ex Janchen
Stink grass, stinking lovegrass; zacate apestoso. Figure 36.
Summer-fall ephemerals, highly variable in size, to 45 cm long but mostly much smaller.
Plants with small crater-like glands, these turgid, viscous, and glistening when fresh. These glands
are often used as a key character although they are sometimes scarce, especially on small plants, but if
you look hard enough you will eventually find at least a few, which are small scale-like warts on
margins and/or keels (midribs) of glumes, lemmas, and leaf blades and sheaths. Mouth of leaf
sheaths bearded, the ligules ciliate. Spikelets 3.5–21 (26) mm × 2–3 (3.6) mm. Lemmas 2–2.5 mm
long. Anthers 3 per floret, mostly 0.3–0.4 mm long. Grain 0.5–0.6 mm long, red-brown, broadly
ovoid to subglobose and somewhat compressed laterally. The plants are usually recognizable in the
field by the pale green (when fresh) or straw color (at maturity) of the relatively broad spikelets.
Common and widespread across the flora area in lowland habitats, mostly where water
temporarily accumulates, wetland soils of dirt tanks, floodplains, swales, sandy washes, and adjacent
desert flats during years of favorable summer rains.
Native to the Old World, now worldwide, often weedy; well established in the Sonoran
Desert in disturbed as well as natural habitats. The common name refers to the strong odor of fresh
plants growing in non-desert regions, such as moist temperate or subtropical regions where this grass
is often relatively large and abundant. The plants lose the odor on drying. In the flora area and
elsewhere in the Sonoran Desert it does not seem to live up to its common name, at least sometimes
and according to some botanists.
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OP: Sandy arroyos, N border of Monument, 11 Sep 1943, Clark 10976 (ORPI [E of Armenta Ranch]).
Ajo Loop Rd 2 mi NE of Visitor Center, 9 Sep 1984, Van Devender 84-447. 0.5 km E of Lukeville, 11 Nov
1987, Felger 87-324. Aguajita Wash, 14 Sep 1988, Felger 88-436. 1.5 mi W of State Route 85 and 0.15 mi S
of Armenta Ranch Road, 30 Sep 2006, Rutman 20060930-6.
CP: Dan Drift’s Mine near Tule Well, Simmons 3 Oct 1963 (CAB). Jose Juan Represo, 12 Jun 1992,
Felger 92-567. 3.6 mi N of Christmas Pass, 27 Nov 2001, Felger 01-535. Tule Well, 27 Nov 2001, Felger
(observation).
TA: Coyote Water, 25 Oct 2004, Felger 04-21.

Figure 36. Eragrostis cilianensis. (A) Plant, portion of leaf sheath with glands, and spikelet; (B & C) panicles
and spikelets, Why, Pima Co., 15 Sep 2013.
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Eragrostis intermedia Hitchcock
Plains love grass. Figure 37.
Tufted perennials. Leaf blades mostly glabrous except densely hairy behind the ligule.
Panicles 17–45 cm long, 10–30 cm wide, diffuse, and arching, with numerous slender, spreading
branches. Pedicels very slender, slightly longer than the spikelets; spikelets 3–7 mm long, 1.6–1.8
mm wide, with 5–11 florets. Lemmas 1.8–2.2 mm long. Anthers three, 0.5–0.8 mm long. Grain 0.8–
0.9 mm long, with a prominent groove.
Ajo Mountains, especially luxuriant at higher elevations and sometimes rooted in bedrock
crevices, and locally in the Diablo Mountains.
Southern USA to South America.
Distinctions between Eragrostis intermedia and E. lugens Nees seem subjective and often
become especially blurred in parts of Mexico. These involve overlapping sizes for spikelet width,
lemma length, and supposed differences in the prominence of the caryopsis groove—E. intermedia is
supposed to have a deeper groove (Gould & Moran 1981: 57; McVaugh 1983: 166–167; also see
Peterson 2003: 97). John Reeder (pers. comm. to R. Felger, 2004) and Felger were not able to apply
these features to separate these grasses. Eragrostis lugens was described in 1829 and has priority
over E. intermedia, described in 1933.
OP: Ajo Mts, 31 Oct 11938, Goodding 3720. Alamo Canyon, Nichol 4 May 1939. Arch Canyon, 900
m, 2 Dec 1990, Felger 90-561. Bench Canyon, Ajo Mts, 3700 ft, Henry 6 Nov 1978. Bull Pasture Trail, 2800
ft, 20 Oct 1978, Bowers 1544. Diablo Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2013, Rutman
20030922-11.

*Eragrostis lehmanniana Nees
Lehmann love grass; zacate africano. Figure 38.
Tufted perennials (also flowering in the first year or season), sometimes with short stolons.
Culms and panicles 50–60+ cm long, the culms usually bent at the lower nodes. Leaf blades 4–15 cm
long. Panicles often 15–21 cm long, openly branched, the branches and pedicels ascending to
spreading; pedicels usually less than ⅓ as long as the spikelets (or longer than spikelets on some
terminal spikelets). Spikelets slightly compressed, often dark gray-green or straw colored, often 4–
5.8 × 0.8–1.1 mm, with several–12 florets. Lemmas 1.7–1.8 mm long. Anthers 3 per floret, 1 mm
long, conspicuously exserted and readily deciduous. Grain 0.6–0.8 mm long, ellipsoid with one side
flattened.
This invasive grass is widespread and well established along roadsides and even natural areas
to the north and east of the flora area and at the former military site and its access road on Childs
Mountain. Highway 85 is the documented invasion route in Organ Pipe. In the late 1980s it was
common at Why, north of Organ Pipe, but had not spread westward or southward into the drier and
more natural desert areas. However, by the mid- to late-1990s it had spread southward along
Highway 85 and became established on Bureau of Land Management lands near the northern
boundary of the Monument. Since the mid-1990s occasional roadside plants have been found farther
south along Hwy 85 within Organ Pipe and, since 2001, elsewhere in the Monument. In 2001 a
population 10 meters long appeared along Hwy 85 at two miles north of the Visitor Center and
scattered plants were found to the north. During this time Rutman actively removed these plants from
the Monument. Suitable habitat exists in the Ajo Mountains where it could become a serious threat to
the native ecosystem.
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Figure 37. Eragrostis intermedia. (A) Plant, panicle, and spikelet; (B) spikelets, Alamo Canyon, Ajo Mts, 12
Sep 2008; (C) young panicles, Arch Canyon, Ajo Mts, 14 Sep 2013.
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Figure 38. Eragrostis lehmanniana. (A) Plant with panicles. Why, Pima Co.: (B) 15 Sep 2013; (C) 11 Sep
2008.

Native to South Africa, introduced into Arizona by the U.S. Soil Conservation Service in the
1930s, and now well established in southern Arizona and much of northern Sonora as well as
elsewhere in southwestern USA and northern Mexico.
OP: Gravel roadside, Hwy 85, 1 mi S of Visitor Center, single plant (removed), first ORPI record,
Rutman 9 May 1996 (ORPI). Planter at Visitor Center, Rutman 14 Aug 2001 (ORPI). 7.9 mi W of Hwy 85 on
S Puerto Blanco Drive, one plant (removed), Rutman 27 Nov 2001 (ORPI).
CP: Childs Mt, 2300 ft, 18 Aug 1992, Felger 92-647.
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Eragrostis pectinacea (Michaux) Nees var. pectinacea
[E. arida Hitchcock. E. diffusa Buckley. E. pectinacea var. miserrima (E. Fournier) Reeder. E.
tephrosanthes Schultes]
Carolina lovegrass. Figure 39.

Figure 39. Eragrostis pectinacea. (A) Las Playas, Cabeza Prieta, 28 Nov 2001, Felger 01-560 (ASU, from
SEINet); (B) spikelet, photo by Elizabeth Makings, from SEINet.

Delicate, filmy summer-fall ephemerals, and rarely growing with winter-spring rains or
germinating in fall and persisting through the winter, (5) 12–60 cm tall. Panicles 7–20+ cm long, the
branches and pedicels slender. Spikelets 2.6–5.5 × 1.2–1.4 mm; lemmas 1.4–1.8 mm long;
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disarticulation begins with the glumes and then the lowermost florets (except the paleas) in sequence.
Paleas translucent and tardily deciduous to persistent after lemmas and glumes have fallen. Anthers 3
per floret, 0.35 mm long, not exserted or barely so. Grain not grooved (immature grain sometimes
folding inward upon drying).
Seasonally abundant in the large playas of Cabeza Prieta. There are no other modern records
for this grass from the flora area although it is common in adjacent regions both north and south of
the flora area (Felger 2000, 2007a). The fossil record shows this or a similar grass in two pinyonjuniper samples from the Ajo Mountains during the Pleistocene.
Eragrostis pectinacea var. pectinacea is one of the most widespread, hot-weather ephemeral
grasses in southern Arizona and Sonora. It ranges from Canada to South America and the West
Indies.
Three varieties are listed for the Americas. Variety traceyi occurs only in Florida. The other
two, var. miserrima and var. pectinacea, are widespread including the Sonoran Desert Region and
western North America (e.g., Felger 2000; Reeder 1986, 2012; also see SEINet). The distinctions are
pedicels mostly appressed (var. pectinacea) or mostly spreading (var. miserrima)—the distinctions do
not seem to be biologically significant. Plants identifiable to both varieties often grow intermixed in
western North America, especially in the Southwest, and a single handful can give you plants
identifiable to both varieties, or a single specimen may show features of both varieties (Figure 39A).
OP: †E. cf. pectinacea, Montezuma’s Head, inflorescences fragments with attached paleas, 20,490 &
21,840 ybp.
CP: Las Playas, 28 Nov 2001, Felger 01-560 (ARIZ, ASU, TEX, UC).

Eriochloa – Cup grass; zacate taza
The Sonoran Desert species are annuals growing during hot, wet, summer weather as weeds
in well-watered places and in natural areas, especially in temporarily wet soils. They are among the
first summer-fall grasses to shed their spikelets after maturity. The plants wither quickly with drying
conditions at the end of summer and only a few weeks after the grain matures and falls there may be
no sign of the plants. Culms relatively soft and sometimes semi-succulent. Ligules a line of soft
hairs; leaf blades flat. Inflorescences panicles with spike-like branches. Spikelets panicoid, usually
in pairs in two rows on one side of a slender rachis; spikelets teardrop shaped, quickly falling away
when mature. The lower glume reduced and fused to a rounded callus derived from a segment of the
rachilla to form a unique bulbous disk at the spikelet base. Fertile lemma firm and shiny, with
conspicuous inrolled margins tightly gripping the palea and grain.
1. Spikelets 4–5 mm long from base of cup to awn tip ....................................... Eriochloa acuminata
1. Spikelets 6.5–8 mm long from base of cup to awn tip ......................................... Eriochloa aristata
*Eriochloa acuminata (J. Presl) Kunth var. acuminata
[E. lemmonii Vasey & Scribner var. gracilis (E. Fournier) Gould]
Southwestern cupgrass; zacate taza. Figure 40.
Summer annuals often 30–50+ cm tall, the culms often weak. Leaf blades thin, flat, bright
green, glabrous or sparsely hairy. Spikelets usually densely hairy, 4–5 mm long (including the cup
and mucro). The glume awnless or extending into a short mucronate tip. Fertile lemmas awnless or
with a mucronate tip to 0.1 (0.3) mm long.
Organ Pipe in temporarily moist soil in natural and disturbed habitats including areas adjacent
to urban and agricultural areas in Sonoyta. The modern records indicate it has often spread in Organ
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Pipe as a weed. It was, however, common in the Ajo and Puerto Blanco Mountains from about 1000
to 20,500 years ago. The florets are especially common in the Montezuma’s Head middens, many of
them complete with the basal cup and measuring to 5 mm long (including the awn).
Widespread in southwestern USA, both Baja California states, mainland Mexico and
southwestern USA, from deserts to pine-oak woodland, and widely adventive elsewhere.
OP: 0.5 km W of Lukeville, 10 Nov 1987, Felger 87-281. 0.5 mi E of Lukeville, 11 Nov 1987,
Felger 87-314. Residential area, common weed in lawn of Cynodon dactylon, 13 Sep 1986, Felger 86-266.
Near N boundary 0.2–02 mi E of Hwy 85, artificial catchment created in 1940s, abundant, 21 Sep 2013, Rutman
20130921-21. †Montezuma’s Head, florets, 13,500 & 20,490 ybp. †Puerto Blanco Mts, 980 ybp (Van
Devender et al. 1990: 339).

Figure 40. Eriochloa acuminata. (A) Tributary of Cuerda de Lena, N boundary of Organ Pipe, 17 Sep 2013;
(B) spikelets, Silver City, NM, 21 Oct 2007, Russell Kleinman, from Gilaflora.com.

Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

78

Eriochloa aristata Vasey var. aristata
Bearded cupgrass; zacate taza
Similar to E. acuminata but generally more robust and with larger spikelets. Leaf blades
glabrous or sparsely hairy. Spikelets 5.5–8 mm long from base of cup to the awn tip. The glume
tapering to an awn 1.5–3 mm long. Fertile lemma with a stubby mucronate tip or awn point 0.15–0.4
mm long. Several early collections from Tucson have exceptionally long, slender spikelets (11–12
mm long).
Temporarily wet, muddy or sandy soils of dirt tanks, washes, and swales in the eastern part of
Cabeza Prieta and at least the northern and west-central part of Organ Pipe. Perhaps more widespread
with favorable summer-fall rains.
Eastward from Organ Pipe in southern Arizona. Southwestern USA to Central America and
Columbia.
OP: Growler Canyon, 1.5 mi E of Bates Well Ranch, Wirt 13 Oct 1988. W of Hwy 85 on road to
Armenta Ranch, 1 Feb 2002, Felger 02-73a. Grower Valley, 8 Oct 2006, Rutman 20061008-4.
CP: Monreal Well, Simmons, probably 20–21 Oct 1962 (CAB). Jose Juan Represo, 14 Sep 1992,
Felger 92-719. Las Playas, 23 Sep 1993, Harlan 411 (CAB).

Festuca – Fescue, ryegrasses
[Vulpia]
Small, winter-spring ephemerals (those in the flora area; elsewhere often perennials). Leaf
sheaths usually open; ligules membranous; auricles none. Inflorescences usually of panicles,
sometimes reduced, unbranched and racemose in drought-stressed plants. Spikelets laterally
compressed, with multiple florets, the uppermost ones reduced. Glumes shorter than the lower
lemmas, the lower glume shorter than the upper glume. Lemmas awned (those in the flora area).
About two dozen annual species worldwide have been segregated from Festuca as Vulpia.
They tend to be small grasses with mostly cleistogamous flowers, usually with 1(2) stamen(s) and
small stigmas. Vulpia, however, is not monophyletic and is nested within Festuca (e.g., Catalán et al.
2004). Festuca and Poa, each with about 500 species, are the largest genera of grasses and are
worldwide in distribution. Except for the four ephemeral species in the flora area, these genera are
essentially absent from the Sonoran Desert and there are relatively few species in deserts elsewhere.
1. Spikelets with 6 or more florets; awns mostly 5 (8) mm or less in length ............. Festuca octoflora
1. Spikelets with 5 or fewer florets; awns mostly 8–12 mm long ....................... Festuca microstachys
Festuca microstachys Nuttall
[F. grayi (Abrams) Piper. F. microstachys var. ciliata A. Gray ex Beal. F. microstachys subsp. grayi
Abrams. F. microstachys var. pauciflora Scribner ex Beal. Vulpia microstachys (Nuttall) Munro]
Small fescue
Small, slender ephemerals. Inflorescences of panicles 4–10 cm long, especially the lower
branches spreading and often 1–3.5 cm long (excluding awns), or inflorescences unbranched and
racemose. Axils of panicle branches and pedicels with a callus (seen with magnification and not
visible on young plants where the branches and pedicels have not spread apart). Spikelets often 6–7
mm long (excluding awns), with 5 (rarely more) or fewer florets. Lower glumes much narrower and
more than half as long as the upper glumes. Awns 9–12 mm long.
Ajo Mountains at least in Alamo Canyon and perhaps more common at higher elevations. It
grew in the Tinajas Altas Mountains about 11,000 years ago.
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Southern and central Arizona, mostly at elevations at or above the limits of the desert.
Western North America from British Columbia to Baja California Sur. Not known for Sonora but
expected in mountains in the northern part of the state.
Four varieties are sometimes recognized; var. ciliata occurs in the flora area. The varieties,
however, are not geographically well marked—for example plants of var. ciliata with pubescent
spikelets and var. pauciflora with glabrous or scabrous spikelets grow side by side in the Tucson
Mountains.
OP: Slopes of Ajo Mts, Albee Apr 1937. Alamo Canyon, uncommon, among dense growth of spring
annuals on N-facing bank of canyon bottom, intermixed with F. octoflora, Poa bigelovii, etc., 29 Mar 2003,
Felger 03-426.
TA: †Tinajas Altas Mts, 10,950 ybp (Van Devender et al. 1990: 340).

Festuca octoflora Walter
[Festuca octoflora var. glauca (Nuttall) Fernald. F. octoflora var. hirtella (Piper) Henrard. F.
octoflora var. tenella (Willdenow) Fernald. Vulpia octoflora (Walter) Rydberg. Vulpia octoflora var.
glauca (Nuttall) Fernald. V. octoflora var. hirtella Piper. V. octoflora var. tenella (Willdenow)
Fernald]
Six-weeks fescue, eight-flowered fescue. Figure 41.
Plants highly variable in size, 4–15 (29) cm tall, or as small as 2.5 cm with a single spikelet
when severely drought-stressed. Culms mostly single or few, and with few small leaves above.
Inflorescences of spike-like panicles, mostly 2–10 cm long, with mostly short and tightly appressed
branches, or unbranched and racemose. Pedicels and small branches flattened below. Spikelets 8–13
mm long. Florets crowded, 6–13 (15) per spikelet. Lower glumes more than half as long as the upper
glumes. Lemmas 4–8 mm long, tapering to a slender awn 1–8 mm long, the length generally uniform
within a local population.
Widespread and seasonally common across the flora area; flats, washes, disturbed habitats,
and rocky slopes including highest elevations in the Ajo Mountains. Substantially larger plants and
higher densities occur in shaded as compared to unshaded sites. It has been in the region for at least
22,000 years.
One of the most common winter-spring ephemerals grasses in the Sonoran Desert. Across
North America from Canada to northern Mexico, and introduced in Eurasia and South America.
Three varieties are often recognized, but like Festuca microstachys, they seem to be of
doubtful biological significance (e.g., Arnow 1987; Lonard & Gould 1974; Holmgren & Holmgren
1977). Variety hirtella occurs in the flora area, characterized in part by scabrous or pubescent
spikelets (lemmas). Plants in the flora area with glabrous or merely scabrous lemmas are probably
immature plants of var. hirtella rather than var. octoflora.
OP: Alamo Canyon, Nichol 14 Mar 1939. 5 mi SW of Bates Wells Ranch, 12 Mar 1983, Reeder
7583. Quitobaquito, 29 Mar 1988, Felger 88-116. †Montezuma’s Head, many florets with awns, 21,840 ybp.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3929 (CAB). San Cristobal Wash, 20 Mar 1992, Harlan
31 (CAB). Agua Dulce Spring, 26 Feb 1993, Felger 93-89. Bassarisc Tank, 26 Feb 1993, Felger 93-125.
Papago Well, 26 Feb 1993, Felger 93-134.
TA: Tinajas Altas, 1450 ft, Van Devender 10 Mar 1980. Coyote Water, 18 Mar 1998, Felger
(observation). †Butler Mts, 11,250 ybp (Van Devender et al. 1990: 342). V. cf. octoflora: †Tinajas Altas Mts,
8970 to 10,950 ybp (4 samples, Van Devender et al. 1990: 340).
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†Festuca (Vulpia) sp.
The small festucas (Vulpia) were important Ice Age grasses in the Ajo Mountains, especially
about 20,000 years ago at Montezuma’s Head. These fossils may be one or both species that occur in
the region today.
OP: †Alamo Canyon, florets, 1150 to 32,000 ybp (3 samples). †Montezuma’s Head, florets,
13,500 & 20,490 ybp.

Figure 41. Festuca octoflora. (A) Red Cone Campground, Pinacate Reserve, Sonora, 19 Mar 2010;
(B) spikelets, photo by Elizabeth Makings, from SEINet.

Heteropogon contortus (Linnaeus) P. Beauvois ex Roemer & Schultes
[Andropogon contortus Linnaeus]
Tanglehead; zacate colorado. Figure 42.
Robust tufted perennials often 60–70 cm tall; culms erect, crowded. Dry leaves copper or
rust-colored and persistent. Reproductive primarily during warmer months. Inflorescences of
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Figure 42. Heteropogon contortus. (A) Plant and fertile floret with its large awn; (B) portion of young rame
with exserted anthers, Diablo Mts, 12 Sep 2013; (C) three rames, Chuckwalla Hills, Organ Pipe, 6 Oct 2013;
(D) copper-colored dormant plants, Arch Canyon, Ajo Mts, 27 Dec 2007; (E) roadside, Hwy 85 south of Why,
Pima Co., 25 Sep 2004.

unilateral rames (note that the awns are all on one side), one per culm or branch, breaking apart at
maturity. Spikelets andropogonoid, in pairs very different from each other (a few spikelet pairs at
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lower nodes of inflorescences may be staminate and sessile). (1) Pedicelled spikelets awnless and
sterile, the lower glume 7–10 mm long (not including the short pedicel), green when fresh (the larger
of the two glumes, and generally the only one you can see without dissecting the spikelet), glabrous
or with a few bulbous-based large hairs; pedicelled spikelets larger than the body of the sessile
spikelets. (2) Sessile spikelets bisexual, bearing a stout awn 4.5–7+ cm long, twisted and twice bent
when mature, tawny brown with a needle-sharp base that “readily penetrates clothing and is a
ferociously efficient dispersal mechanism” (Clayton & Renvoize 1986: 359).
Arroyos, larger washes, canyon bottoms, near waterholes, and hills and mountain slopes
sometimes to their peaks; widely scattered and usually localized across the flora area. It has been at
Tinajas Altas for at least 8000 years. East of Organ Pipe, on the Tohono O’odham Reservation, this
native grass has been observed out-competing and gradually displacing the invasive Eragrostis
lehmanniana.
Southwestern USA to South America and warm regions of the Old World. Although some
authors have claimed it is “adventive in America since the time of Columbus” (Correll & Johnston
1970: 201; also Barkworth 2003), it has been in southwestern North America at least since the last Ice
Age (e.g., Felger 2000; Felger et al. 2012; Van Devender et al. 1990).
OP: Quitobaquito, 30 Jan 1894, Mearns 2752. Alamo Canyon, Nichol 4 May 1939. Bull Pasture trail,
20 Oct 1978, Bowers 1545. Mouth of Estes Canyon, 17 Sep 1992, Reeder 8911. Diablo Mts, wash, along Ajo
Mt Drive, 12 Sep 2013, Rutman 20130912-6.
CP: Tule Mts, 11 Feb 1894, Mearns 2803 (US). S end of Cabeza Prieta Mountains, 1200 ft, 29 Feb
1976, Fugate 694. Little Tule Well, 18 Aug 1992, Felger 92-651. 3.4 mi N of Tule Tank, 2 Feb 1992, Felger
92-71. Sierra Pinta, summit, Cain 15 Nov 2003. Observations: Cabeza Prieta Tanks, Heart Tank, North Pinta
Tank, 14 & 15 Jun 1992, Felger; Daniels Arroyo at Charlie Bell Rd, 25 Feb 1993, Felger.
TA: Tinajas Altas Mts, 1200 ft, Van Devender 25 Mar 1983. †Tinajas Altas Mts, 5860 to 7860 ybp
(Van Devender et al. 1990: 341).

Hilaria – Galleta
Perennials, growth and flowering response primarily during the warmer months. Leaves
usually relatively short. Inflorescences slender and spike-like panicles with very reduced branches,
the main axis zigzag and remaining after the spikelets fall. Spikelets in clusters of 3 at each node of
the zigzag rachis, the clusters falling as a unit; central spikelet with 1 floret and bisexual or female,
differing in form from the two lateral spikelets, the lateral spikelets each with 2 male or sterile
flowers. All glumes together forming a false involucre. Lemmas 3-veined, awned or awnless.
Among the ten species of Hilaria, three sister species are sometimes segregated as Pleuraphis
or else treated as subgenus Pleuraphis.
1. Plants mostly less than 30 cm tall, with slender stolons; culms glabrous .............. Hilaria belangeri
1. Plants mostly more than 40 cm tall, with strong, short rhizomes and lacking stolons; culms with
felt-like or fine woolly hairs, at least near the base of the plant (older stems and leaf sheaths may
become glabrous with age) .............................................................................................. Hilaria rigida
Hilaria belangeri (Steudel) Nash
[H. belangeri var. longifolia (Vasey) Hitchcock]
Curly mesquite; zacate chino
Small, tufted perennials, mostly less than 15 cm tall, some to 28 cm; with long, slender,
stolons (above-ground stems); culms slender, glabrous or with hairs at nodes. Leaf blades relatively
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short, often curling, and with bulbous-based hairs. Growing and reproductive during warmer months.
Inflorescences slender, 2–5.5 cm long with 4–10 (14) spikelet clusters, the spikelet clusters 4.5–7 mm
long with sparse pubescence basally of hairs 0.1–0.4 mm long. Glumes conspicuously fused basally
and with slender awns 2.5–5 mm long.
Ajo and Diablo Mountains; forming scattered, small to large patches, often on slopes, and
covering an extensive area in Bull Pasture in the Ajo Mountains.
Widespread in Arizona, mostly above and at the upper margins of the deserts. Also Texas,
Baja California Sur, and Sonora to Tamaulipas and south-central Mexico.
OP: Ajo Mt Drive 6.7 mi by road N [NE] of Visitor Center [Diablo Mts], 5 Nov 1977, Bowers 924
(ORPI). Bull Pasture: 9 Apr 2005, Felger 05-179; Shallow sediments in bedrock pockets, 18 Mar 2005,
Rutman 20050318-10 (ORPI).

Hilaria rigida (Thurber) Bentham ex Scribner
[Pleuraphis rigida Thurber]
Big galleta; tobosa. Figure 43.
Large tufted or bushy perennials forming dense clumps, often 0.5–1.2 m tall, the bases tough
and knotty with short, almost woody rhizomes; roots tough and wiry. Culms rigid and stout, with
felt-like white hairs, these readily rubbing off. Leaf sheaths glabrous; blades spreading, (4) 7–23 cm
long, the length apparently depending upon soil moisture, the shorter blades commonly firm and
sharp-tipped. Growth and flowering response especially during the warmer months, but some
flowering may occur at least from February to November; plants becoming dormant or with
considerable dieback during extended drought. Inflorescences densely flowered, (4.5) 5–13 cm long,
the zigzag main axis remaining long after the spikelet clusters fall; sometimes forming a large,
swollen gall structure 5–6 × 2–3 cm in place of an inflorescence. Spikelet clusters overlapping, each
with a dense basal tuft of white hair. Spikelets (excluding awns) 6–10 mm long, fringed on their
blunt tips. Glumes not obviously fused below, slender, lanceolate to narrowly oblong. Glumes,
lemmas, and paleas more or less equal in length. Number and size of awns varying with position of
spikelets and from one cluster to the next; glumes and lemmas each with (3 or 4) 5–7 veins, all, some,
or none extending into awns 0.7–7 mm long. Lemma margins densely ciliate with silky hairs.
Stigmas lavender to bluish purple. Spikelets often tinged pink to purple-brown during cool, dry
seasons; usually drying straw-colored with prominent veins.
Common and widespread in Organ Pipe and increasingly abundant westward in Cabeza
Prieta and the Tinajas Altas Region. Mostly on valley plains, sand flats, and dunes, although
sometimes locally common on rocky slopes. Big galleta, bush muhly (Muhlenbergia porteri), and
bamboo muhly (M. porteri) are the only shrubby grasses in the region. Big galleta, along with
creosotebush (Larrea), is one of the most persistent and drought resistant perennials in the region.
However, Rutman observed that the severe drought of the 2000s caused extensive dieback of H.
rigida in the flora area, and a significant percentage of plants died. Rhizomes can survive and
resprout after a low-temperature fire. This grass has been in the western margin of the flora area for
more than 10,000 years.
Western Arizona, southwestern Utah, southern Nevada, southeastern California, northwestern
Sonora, and northeastern Baja California.
OP: Bates Well, Nichol 26 Apr 1939. 2 mi NW of Visitor Center, 8 Mar 1987, Van Devender 87-8. E
of Armenta, Wirt 8 Aug 1988 (ORPI). Quitobaquito, 14 Sep 1988, Felger 88-466.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3931 (CAB). San Cristobal Wash, 20 Mar 1992, Harlan
24 (CAB). Pinta Sands, 11 Apr 1993, Felger 93-405.
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TA: Coyote Water, 25 Oct 2004, Felger 04-46. Tinajas Altas, above the tinajas, 19 Mar 1998, Felger
(observation). Surveyors Canyon, 29 Mar 2010, Felger 10-201. †Butler Mts, 3820 to 10,400 ybp (3 samples,
Van Devender et al. 1990: 342).

Figure 43. Hilaria rigida. (A) Plant and inflorescence, and spikelets: bisexual spikelet lower left, staminate
spikelets lower right, and spikelet cluster upper right; (B) dunes SW of Las Playas, Gran Desierto Biosphere
Reserve, Sonora, 28 Mar 2013; (C) panicles, Why, Pima Co., 31 Mar 2013; (D) N of Pozo Nuevo, Organ Pipe,
16 Aug 2012.
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Hopia obtusa (Kunth) Zuloaga & Morrone
[Panicum obtusum Kunth]
Vine mesquite; zacate de guía. Figure 44.

Figure 44. Hopia obtusa. (A) Plant and spikelet, with fertile lemma and palea spread open. Bull Pasture: (B &
C) 25 Sep 2013; (D) 24 Sep 2006; (E) stolons and young shoots, 25 Sep 2013.
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Perennials to about 50 cm tall, with hard, knotty bases and long, slender stolons sometimes to
1 m or more in length with swollen and conspicuously hairy (villous) nodes. Culms tough, slender,
mostly erect and with swollen nodes. Inflorescences of slender panicles with appressed unilateral
branches. Spikelets panicoid, usually crowded, paired, 2.8–4 mm long, firm, blunt-tipped, bead-like,
and brown when mature; with a staminate lower floret and a bisexual upper floret. Glumes about ¾
as long as the spikelet. Lower floret staminate with a lemma similar to the upper glume and a welldeveloped palea. Fertile lemma firm, smooth and shiny with inrolled margins tightly clasping the
palea and enclosed grain. Stigmas maroon; anthers bluish purple. Reproductive during warmer
months.
Ajo Mountains at least at Bull Pasture and one record at the north end of the Monument.
Generally above the desert in Arizona and Sonora. Southeastern and midwestern USA to
central Mexico.
OP: Bull Pasture, moist soil near streambed, 9 Aug 1979, Bowers 1796. Armenta Ranch, ditch along
road, Rutman 4 Oct 1995 (ORPI). Ajo Mountains, 3100 ft, common, growing with Pappophorum vaginatum at
junction of Bull Pasture Trail and seasonally wet stream in Bull Pasture, 24 Sep 2006, Rutman 20060924-3.

Hordeum – Barley, cebadilla
Winter-spring ephemerals (those in the flora area). Inflorescences terminal, unbranched,
breaking apart at maturity and often called a “spicate raceme.” Spikelets in triplets per node,
relatively large, bearing long, scabrous awns, with one central, sessile spikelet and two, lateral
pedicelled spikelets; spikelets, with 1 floret, glumes narrowed into firm bristles or awns. Central
spikelet fertile (bisexual), the rachilla extended into a bristle behind the palea, the glumes side by
side, bristle-like or somewhat flat in the basal part and in front of and often partially obscuring the
fertile spikelet, the lemmas ovate, sharp-pointed, and essentially awnless or awned with a long, stout
bristle. Lateral spikelets usually short-stalked, staminate or sterile (or fertile in most cultivated
barleys), usually smaller than the central spikelet, often represented only by 3 awns or bristles. The
triplet clusters alternate in cavities of the rachis in 2 longitudinal rows in wild and weedy species
(often in 4 or 6 rows in cultivated barleys). In wild and weedy barleys the triplet clusters fall as a unit
with the stalk-like rachis joint; in cultivated barleys the rachis is continuous and non-shattering.
1. Auricles present (ear-like or tongue-like flaps on each side of summit of leaf sheath); spikes 10+
mm wide (excluding awns); glumes of central spikelet long-ciliate on both margins; larger awns more
than 15 mm long .................................................................................................... Hordeum murinum
1. Auricles absent; spikes 4–8 mm wide (excluding awns); glumes not ciliate; awns 7–12 mm long
.................................................................................................................................. Hordeum pusillum
*Hordeum murinum Linnaeus subsp. glaucum (Steudel) Tzvelev
[H. leporinum Link subsp. glaucum (Steudel) T.A. Booth & A.J. Richards. H. stebbinsii Covas]
Wild barley; cebadilla silvestre. Figure 45.
Plants variable, to 60 cm tall. Leaf auricles to 8 mm long. Inflorescences linear-oblong, 5.5–
9.5 cm long (including awns), sometimes maturing partially enclosed by the uppermost leaf sheaths.
Lateral spikelets with one of the glumes bearing long, spreading cilia on the margins, the other glume
scabrous. Both glumes of the central spikelet are ciliate-margined, slightly flattened at their bases,
and extend into a bristle. Stamens included within the florets, persistent and not exserted (enclosed or
hidden by the lemmas and paleas); anthers of the central spikelet 0.5 mm or less in length and purplespotted, those of lateral spikelets often 1+ mm long.
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Well established along major washes in the eastern part of the Cabeza Prieta and scattered
populations in Organ Pipe along roadsides, washes, and canyons. Extending into southeastern Organ
Pipe from adjacent Sonora, where it is a common weed in disturbed habitats. It can form extensive
stands in favorable habitats. It was at Quitobaquito in 1939 but has not been found there since.
Native to the Mediterranean and Middle East, now widespread and weedy in temperate
regions of the world including western North America.
The mature inflorescences “may cause mechanical injury, when ripe, to nose and mouth
membranes of grazing animals. The sharp-pointed rachis and rachilla joints and stiff awns of the
mature spikelets are capable of penetrating both skin and flesh” (Gould 1951: 105–106). Dogs are
also susceptible to this form of injury.
OP: Quitobaquito, Nichol 28 Apr 1939. Growler Canyon, 30 Mar 1979, Bowers 1606. Gachado Line
Camp, 11 Nov 1987, Felger 87-327. Alamo Canyon, corrals at abandoned ranch, 29 Mar 2003, Felger 03-398.
CP: San Cristobal Wash, 20 Mar 1992, Harlan 33 (CAB). Daniels Arroyo at Charlie Bell Road, 25
Feb 1993, Felger 93-72.

Figure 45. Hordeum murinum. (A) Plant, spikelet triplet, and floret with long bristle; (B) spikelet,
Tucson, 2 Apr 2008.

Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

88

††Hordeum pusillum Nuttall
Little barley
The plants including the inflorescences are generally smaller than those of H. murinum,
without leaf auricles, and the inflorescences more slender and compact.
It was in the Ajo and Puerto Blanco Mountains at least from 8000 to 20,500 years ago. The
nearest known, present-day population occurs at higher elevations in the Sand Tank Mountains. It
should be sought at higher elevation in the Ajo Mountains.
Widespread in Arizona, but not in the lowland desert of the southwestern part of the state,
and one record in north-central Sonora. Canada to northern Mexico.
OP: †Montezuma’s Head, florets, 20,490 ybp. †Puerto Blanco Mts, 7970 ybp (Van Devender et al.
1990: 339).

Leptochloa – Sprangletop
As previously constituted, this familiar genus has been shown to be polyphyletic (Peterson et
al. 2012), and those in the flora area distributed among three genera, with Trichloris crinita
transferred to Leptochloa.
Leptochloa dubia, see Disakisperma dubia
Leptochloa fusca subsp. uninervia, see Diplachne fusca subsp. uninervia
Leptochloa panicea subsp. brachiata, see Dinebra panicea subsp. brachiata
Leptochloa viscida, see Dinebra viscida
Leptochloa crinita (Lagasca) P.M. Peterson & N. Snow
[Chloris crinita Lagasca. Trichloris crinita (Lagasca) Parodi. T. mendocina (Philippe) Kurtz]
Feather fingergrass; zacate escoba. Figure 46.
Robust tufted perennials; tallest ones along the southern border of Organ Pipe often reach 1–
1.2+ m tall, some growing through desert shrubs, elsewhere in Organ Pipe generally less than 0.5 m
tall; sometimes flowering in first season or year. Growing and reproductive primarily during the
warmer months. Plants sometimes producing rhizomes. Culms upright and firm. Inflorescences
panicles of mostly 6–20 erect, bristly white spicate branches 9–15 cm long clustered at the top of the
culm. Spikelets crowded, with 1 fertile and 1 sterile floret (occasionally 2 in other regions), each with
3-veined lemmas, the veins extending into 3 slender awns often 1.5–2 cm long; sterile floret
cylindrical, similar to the fertile floret but much smaller.
Localized on alkaline soils among low hills in the southern margin of Organ Pipe west and
east of Lukeville and locally in the Ajo and Puerto Blanco Mountains.
Arizona to western Texas, south to Durango, Coahuila, Sonora, and Baja California Sur and
in South America.
OP: W side of Alamo Canyon, 13 Sep 1941, Goodding 307-41. Boulder Canyon, 3 May 1978,
Bowers 1290 (ORPI). 0.5 km W of Lukeville [Dowling Ranch area], 10 Nov 1987, Felger 87-280 [ca. 90 cm
tall]. 4.5 km E of Lukeville, 15–20 m N of border fence, well established colony, but much more common on
the Sonoran side of the fence, 11 Nov 1987, Felger 87-330. Puerto Blanco Drive, 9.3 mi W of Hwy 85, 14 Sep
1988, Felger 88-400. Puerto Blanco Mts, small tributary to Cherioni Wash near Red Tanks trailhead, 21 Sep
2013, Rutman 20130921-8.
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Figure 46. Leptochloa crinita. (A) Plant, panicle, and spikelet with glumes separated (from Hitchcock 1951);
(B) panicle, near Red Tanks parking area, North Puerto Blanco Drive, Puerto Blanco Mts, 20 Sep 2013.
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Melica frutescens Scribner
Bushy melic, woody melic
Coarse, tufted perennials to 90 cm tall (to more than 1 m tall elsewhere), with brittle stems
and purple dye at culm bases and sometimes in leaf sheaths and ligules. Leaf sheaths closed nearly to
the top; ligules thin and membranous; leaf blades 10–17.5 cm long. Inflorescences panicles 6–12 cm
long, robust and slender, with slender, appressed branches, and erect, appressed spikelets. Spikelets
silvery-papery, 9–18 mm long, awnless, breaking apart below the glumes and readily falling entire,
with 3–5 bisexual florets and terminal vestigial florets (rudiments) 2–6 mm long resembling the
bisexual florets in shape; glumes 7–15 mm long, lower lemmas ca. 10 mm long. Grain shiny, free
from the lemma and palea, and longitudinally furrowed. Reproductive at least March to early May.
Ajo Mountains, mostly at higher elevations, and sometimes descending into larger canyons.
This isolated population is poorly known.
In Arizona otherwise known from the Tonto National Forest and the Estrella and Superstition
Mountains in Maricopa County. Widespread, especially in non-desert areas, of California, Baja
California, and northern Baja California Sur.
OP: Alamo Canyon, 13 Sep 1941, Goodding 302-41. Arch Canyon, 2600–3200 ft, 3 May 1978,
Bowers 1300.

Muhlenbergia – Muhly grass
Annuals/ephemerals and perennials of diverse growth forms and sizes. Ligules membranous
and not ciliate. Inflorescences of highly diverse panicles. Spikelets small, with 1 floret, breaking off
above the glumes. Lemmas firm, slender, 3-veined, 1-awned or awnless. Grain usually slender,
fusiform, not readily falling from the floret; pericarp closely covering the seed. Key characters
include membranous ligules, spikelets with 1 floret, and 3-veined lemmas.
This is the most taxonomically diverse genus of grass in the flora region and includes nine
species. Muhlenbergia microsperma is the only member of the genus ranging across the entire flora
area, including the more arid regions. Muhlenbergia porteri occurs in some lowland desert areas,
while the remaining muhly grasses are essentially non-desert species and in the flora area are known
only from the Ajo and Diablo Mountains.
Muhlenbergia is one of the most taxonomically diverse genera in southwestern North
America. This genus includes more than 160 species, mostly in the Western Hemisphere.
1. Delicate ephemerals; root systems often weakly developed (except M. tenuifolia).
2. Spikelets awnless .................................................................................... Muhlenbergia fragilis
2. Spikelets awned.
3. Plants not forming cleistogenes; glumes acute to acuminate ......... Muhlenbergia tenuifolia
3. Lower leaf axils bearing cleistogenes, these narrowly conical, awnless and without glumes,
4–10 (12) mm long; glumes of awned florets obtuse to somewhat acute.
4. Panicles conspicuously contracted (branches close together); glumes 1–2 mm long, the
body of the lemma 4–6.2+ mm long ............................................... Muhlenbergia appressa
4. Panicles loose, open and feathery; glumes 0.5–1.3 mm long, the body of the lemma 1.8–
2.5 (3) mm long ........................................................................ Muhlenbergia microsperma
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1. Perennials; root systems well developed from a hard, knotty base.
5. Plants resembling a miniature bamboo, often more than 1 m tall, the culms woody below,
branched above ...................................................................... .................. Muhlenbergia dumosa
5. Plants not bamboo-like, generally not more than 1 m tall, culms not woody and not branched
above (except M. porteri).
6. Plants bushy, not tufted, the stems slender, and profusely branching above; panicles often as
wide as long, and open with spreading branchlets ................................... Muhlenbergia porteri
6. Plants tufted, not bushy, not profusely branched above; panicles longer than wide,
contracted or at least the branches ascending, appressed, or not evident.
7. Spikelets in pairs, one usually staminate or sterile and the other bisexual; lower glume
with (1) 2 or 3 awns 0.5–4+ mm long ............................................ Muhlenbergia phleoides
7. Spikelets alike and not in pairs; glumes unawned or occasionally with 1 awn to 0.5 mm.
8. Plants delicate, 25–55 cm tall (or long), the culms slender; panicles 8–12 (20?) cm
long............................................................................................. Muhlenbergia tenuifolia
8. Plants robust, mostly 50–100 cm tall, the culm not especially slender; panicles (9) 20–
40 cm long.
9. Panicles more than 3 cm wide (often contracted when young); spikelets awned, the
lemmas awns to 15+ mm long ............................................. Muhlenbergia emersleyi
9. Panicles less than 1 cm wide; spikelets awnless or sometimes with a thick awn to
1.2 mm long .............................................................................. Muhlenbergia rigens
Muhlenbergia appressa C.O. Goodding
Devil’s Canyon muhly. Figure 47.
Small, delicate ephemerals, apparently non-seasonal although mostly documented during the
cooler seasons, sometimes reaching 40 cm tall but usually much smaller. Cleistogenes form in the
lower leaf nodes. Panicles markedly contracted. Spikelets 4–7 mm long (not including the awn);
glumes 1–2 mm long, the lemma slender, terete, with an awn 10–30 mm long. Reproductive with
spring and summer-fall rains.
Ajo Mountains, recorded along Alamo Canyon and common in shady microsites, especially
in upper elevations.
Central and southern Arizona, generally above the desert. Also southern California and both
states of Baja California; not known but predicted for northern Sonora.
The plants of Muhlenbergia appressa generally resemble those of M. microsperma in habit
and their similar-looking cleistogenes. Although they are clearly distinct, they are apparently closely
related and are the only members of the genus in the flora area normally to have cleistogenes (Clayton
& Renvoize 1986; Peterson & Annable 1991).
OP: Alamo Canyon: Nichol 4 May 1939; Soil in bed of canyon, 17 Dec 1945, Goodding 472-45.
Middle fork Alamo Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-339.
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Figure 47. Muhlenbergia appressa. Devil’s Canyon, Pinal Co., 28 Mar 1926, Harrison & Kearney 1493
(holotype, US).
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Muhlenbergia dumosa Scribner ex Vasey
Bamboo muhly; carricillo, otatillo. Figure 48.
Perennials, the larger plants often 1–1.5 (2+) m tall with slender, bamboo-like culms, woody
at the base, the much-branched above, and with short, thick rhizomes, often forming clonal colonies.
Upper branches filmy with numerous slender leaves. Panicles slender and densely flowered, usually
held above the leaves, about 3 cm or less in length, the spikelets 2.5–3 mm long with awns to 8 mm
long but mostly much shorter, or some spikelets awnless. Reproductive late February to early April.
Ajo and Diablo Mountains, locally common in canyons, at cliff bases, and on north-facing
slopes and ledges to the crestline, often in shaded places.
Widespread in southern Arizona, mostly at elevations near the upper limits of the desert.
Also Baja California Sur, Sonora to Jalisco, and the Chihuahuan Desert Region.
The fruits are often infected with a smut fungus, Ustilago muhlenbergiae Henning (identified
by Robert L. Gilbertson, 2001). The only other smut reported for this grass is U. sonoriana Zundel,
on plants from near Bavispe, Sonora (Fischer 1953). Ustilago muhlenbergiae is also known in
southern Arizona from Muhlenbergia pauciflora, M. porteri, and M. texana (Rhodes & Gilbertson
1972).
OP: Alamo Canyon, 2500 ft, Nichol 14 Mar 1939. Arch Canyon: 17 Sep 1982, Reeder 8909 (fruits
with smut); 3300 ft, Tinkham 19 Apr 1942 (fruits with smut). Bull Pasture Trail, Bezy 25 Oct 1964 (fruits with
smut). W slope of Montezuma’s Head, above Pitahaya Canyon, 16 Jan 1976, Van Devender 76-3 (fruits with
smut). Diablo Mts, 807 m, shaded base of N-facing cliff, large clone/plant at shaded base of N-facing cliff, 22
Sep 2013, Rutman 20130922-18.

Figure 48. Muhlenbergia dumosa. (A) Arch Canyon, Ajo Mts, 31 Mar 2008; (B) trail to Bull
Pasture, 24 Sep 2006.
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Muhlenbergia emersleyi Vasey
[M. gooddingii Soderstrom]
Bullgrass, bull muhly; zacate de toro. Figure 49.

Figure 49. Muhlenbergia emersleyi. (A) Plant and a panicle; (B &C) portion of panicle, Dragoon Mts, East
Cochise Stronghold, 13 Oct 2013; (D) saddle between Arch & Boulder canyons, Ajo Mts, 21 Sep 2008.
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Robust tufted perennials, often 0.5–1 m tall. Leaf sheaths compressed and conspicuously
keeled (in cross section) near the base. Panicles large and feathery, 20–40 cm long, the branches
ascending and densely flowered. Spikelets 2–3 mm long not including the awn; glumes about as long
as, or slightly exceeding, the florets; lemma midrib extending in an awn to 1.5+ cm long and mostly
deciduous, or sometimes awnless.
Ajo Mountains, common at upper elevations. Muhlenbergia emersleyi has a 22,000-year
history in the Ajo Mountains.
Widespread in Arizona above the desert. Also Nevada to Texas, and well represented in nondesert regions of northern Mexico and southward to Durango and Oaxaca.
OP: Ajo Mountains, 1 Nov 1938, Goodding M-373. Bench Canyon, 3600 ft, Henry 6 Nov 1977
(ORPI). Bull Pasture Trail, 3000 ft, with Vauquelinia californica and Quercus ajoensis, 20 Oct 1978, Bowers
1547. Side canyon immediately below the arch in Arch Canyon, canyon bottom, with lowermost Vauquelinia,
Rhamnus betulifolia, and Juniperus, 2 Dec 1990, Felger 90-535. †Montezuma’s Head, floret, 21,840 ybp
(identified by Charlotte Reeder).

Muhlenbergia fragilis Swallen
Delicate muhly. Figure 50.
Small, delicate summer-fall ephemerals, often 10–25 cm tall. Ligules hyaline, ragged with a
relatively large tooth (“auricles” or lateral extensions) on each side. Leaf blades 2–6 cm long with
white, cartilaginous margins and midrib. Panicles often 8–18 cm long, 3–10 cm wide, with numerous
very slender, diffuse and spreading to partially reflexed branches, freely branching at lower nodes;
panicles fragile, often breaking away at maturity. Pedicels 2.5–8 mm long, straight and very slender.
Spikelets slender, 1–1.2 mm long, glabrous, and awnless.
Locally common at middle to higher elevations in the Ajo Mountains; on thin soils in open
areas.
Arizona mostly in the central and southeastern part of the state above the desert.
Southeastern California to western Texas and southward to Oaxaca and both states of Baja California.
OP: Ajo Mt crestline, Rutman 8 Oct 1999 (ORPI). NE slope above trail to Bull Pasture, 975 m, 22
Oct 2006, Rutman 20061022-2.

Muhlenbergia microsperma (de Candolle) Kunth
Little-seed muhly; liendrilla. Figure 51.
Non-seasonal ephemerals, mostly encountered during winter-spring seasons but also
germinating and growing with summer-fall rains, (7) 10–40 cm tall, soft and delicate, often growing
through other plants or decumbent-spreading in shaded places. Roots often weakly developed.
Panicles terminal, longer than wide, filmy, open and loosely flowered. Upper (larger) glumes 0.5–1.3
mm long; lemmas, tapering to a slender awn 14–28 mm long. Lower leaf axils bearing single or
clustered cleistogamous spikelets (cleistogenes), these narrowly conical, awnless and without glumes,
4–10 (12) mm long, resembling a miniature cornucopia. (See M. appressa).
Widespread across the flora area at all elevations and in many habitats but not on dunes. Most
abundant in better watered, protected microhabitats, especially among rocks, under trees, along
arroyos, canyons, north- and east-facing slopes, sand flats, and playas. It has been widespread across
the flora area for at least 22,000 years.
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Common across the Sonoran Desert. Southwestern USA to Guatemala, and South America.
OP: Quitobaquito, Nichol 10 Mar 1939. Cipriano Well, Nichol 27 Apr 1939. Bates Well, 5 Mar
1940, Benson 9913. Walls Well, McDougall 26 Mar 1941. Alamo Canyon, 10 Dec 1945, Goodding 480-45.
Aguajita, 13 Sep 1986, Felger 86-281. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Road, 30
Sep 2006, Rutman 20060930-5. †Alamo Canyon, cleistogenes and florets, 9570 & 14,500 ybp. †Montezuma’s
Head, florets, some with awns, 13,500 to 21,840 ybp (4 samples). †Puerto Blanco Mts, 2340 to 9720 ybp (3
samples, Van Devender et al. 1990: 339).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3928 (CAB). Jose Juan Represo, 2 Jun 1992, Felger 92569.
TA: Tinajas Altas, 19 Mar 1998, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-51.
†Butler Mts, 750 ybp (Van Devender et al. 1990: 342). †Tinajas Altas Mts, 8700 to 15,680 ybp (3 samples,
Van Devender et al. 1990: 341).

Figure 50. Muhlenbergia fragilis. Bull Pasture, 21 Sep 2008.
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Figure 51. Muhlenbergia microsperma. Chuckwalla Hills, Organ Pipe, 6 Oct 2013.

Muhlenbergia phleoides (Kunth) Columbus
[Lycurus phleoides Kunth. L. setosus (Nuttall) C. Reeder. Lycurus alopecuroides Grisebach.
Muhlenbergia alopecuroides (Grisebach) P.M. Peterson & Columbus]
Wolftail, Texas timothy. Figure 52.
Densely tufted, coarse perennials 20–60 cm tall; growing and reproductive mostly during
warmer months. Leaves mostly basal, grayish green and slender; leaf tips ending in a bristle or
fragile awn-like projection. Panicles spike-like and slender, mostly 3–10 cm long. Spikelets in pairs,
one usually staminate or sterile and the other bisexual, the pairs falling together with the pedicels;
spikelets bristly with glume and lemma awns 0.5–4 (5) mm long. Glumes 1–2 mm long, the lower
glume with (1) 2 (3) awns, the upper glume with 1 awn. Lemmas 3–4 mm long, with a short,
scabrous awn.
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Ajo Mountains from middle to upper elevations; documented from Bull Pasture and scattered
sites along the trail to Mt. Ajo.
Across most of Arizona except the lowland deserts of the far southwestern part of the state.
Utah and Colorado to Oklahoma, Texas, Mexico, and Guatemala and disjunct in South America.
Muhlenbergia phleoides (Lycurus phleoides Kunth, described in 1815) and M. alopecuroides
(Lycurus alopecuroides Grisebach, described in 1874) are distinguished on seemingly minor
vegetative features, which appear to be influenced by environmental conditions. Their geographic
and ecologic ranges broadly overlap and the two taxa appear to be conspecific.
OP: Bull Pasture, Ajo Mountains: Wirt 29 Oct 1989 (ORPI). Bull Pasture area, 3185 ft, Dry, eastfacing slope with shallow soils, associated species Aristida ternipes, Bouteloua curtipendula, Cottea
gracilis, Disakisperma dubium Heteropogon contortus, Hilaria belangeri, and Tridens muticus, etc.,
25 Sep 2013, Rutman 20130925-8.

Figure 52. Muhlenbergia phleoides. (A) Plant and spikelet with glumes and floret separated; (B) detail of
panicle, Fillmore Canyon, Organ Mts, NM, 21 Sep 2008, photo by Patrick Alexander; (C) panicles, Bull
Pasture, 25 Sep 2013.
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††Muhlenbergia polycaulis Scribner
Cliff muhly
Tufted perennials with short rhizomes. It was in the Ajo Mountains more than 29,000 years
ago. The nearest known present-day population is in the Baboquivari Mountains.
Southern Arizona in non-desert areas to Texas and central and western Mexico. This species
is often mistaken for Muhlenbergia tenuifolia (M. monticola) or M. pauciflora (Gould 1951: 211).
OP: †Alamo Canyon, florets, 29,110 ybp (identification verified by Charlotte Reeder).

Muhlenbergia porteri Scribner ex Beal
Bush muhly; zacate aparejo; ku:kpadag. Figure 53.
Bushy perennials often 30–80 cm tall, from a hard, knotty, semi-woody base. Culms slender,
brittle, profusely branched throughout, and often interweaving. Leaf blades 1.9–6 (8) cm long and
readily drought deciduous. Panicles often 6–10 cm long and about as wide, open and rather sparsely
flowered; the panicles become purplish with the advent of cool weather. Mature panicles often break
off as a unit and scatter in the wind like miniature tumbleweeds. Pedicels slender, 2–9 (17) mm long.
Body of lemma 3.2–3.9 mm long, with an awn (2.5) 4–9 mm long. Flowering various seasons
including spring and summer.
Widespread on mountain slopes to bajadas and valley floors, wash banks, and floodplains
across much of Organ Pipe and the east side of Cabeza Prieta.
Widespread in the Sonoran Desert except the most arid regions. Southeastern California to
Colorado and Texas, Baja California, and Sonora to the Chihuahuan Desert Region in San Luis Potosí
and Zacatecas.
Bush muhly, a preferred forage of livestock, was extirpated from large areas of Organ Pipe by
cattle grazing. After the cattle were removed in the late 1970s the density and cover of this grass
increased substantially along the southern border of the Monument (Warren & Anderson 1987). By
the mid-1980s it was common on the Arizona side of the border (eastward from 10 km east of
Aguajita Spring), sometimes within a few meters of the border fence, but rare on the Sonora side of
the fence due to livestock grazing. Desert tortoises often park under bush muhly plants and graze on
the overhead canopy.
OP: Alamo Canyon, Mulroy 6 Oct 1969. 5 mi W of Visitor Center along Puerto Blanco Drive, 16 Oct
1977, Bowers 883 (ORPI). Puerto Blanco Drive 1 mi W of Ariz Hwy 85, 23 Jul 1986, Felger 86-227 (ORPI).
W of Hwy 85 at N boundary of Monument, 23 May 1991, Felger (observation).
CP: Childs Mountain, 25 Feb 1993, Felger 93-45. Scarface Mt, steep, coarse limestone slope, 1650
ft, Autenreith 20 Mar 1992 (ASC). Felger (observations): Sheep Peak, N side, mid-elevations to peak, 31 Jan
1992; 1.5 mi N of Lower Well, washes in valley plain, 25 Feb 1993.

Muhlenbergia rigens (Bentham) Hitchcock
Deer grass; zacate del venado. Figure 54.
Large, robust, tufted perennials to about 1 m tall. Panicles overtopping the leaves, long,
slender, and spike-like, (9) 25–40 cm by usually 0.5 to less than 1 cm wide, and densely flowered.
Spikelets appressed, obscuring the short, tightly appressed branches; spikelets 2.5–4 mm long,
awnless or sometimes with a thick awn to 1.2 mm long. Glumes almost as long as the florets.
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Figure 53. Muhlenbergia porteri. (A) Plant and spikelet with glumes and floret separated; (B & C) portions of
panicles, Hwy 85 at N boundary of Organ Pipe, 15 Sep 2013; (D) summer monsoon appearance, Why, Pima
Co., 8 Aug 2013; (E) winter coloration, Hwy 85 near N boundary of Organ Pipe, 6 Oct 2013.
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Figure 54. Muhlenbergia rigens. (A) Plant and panicle. Alamo Canyon: (B) portion of panicle, 17 Oct 2013;
(C) plant, 9 Sep 2013.

Ajo Mountains, recorded from Alamo Canyon along the canyon bottom where it was locally
common in the scour zone near Alamo Well. Tough roots anchor the plants in subsurface bedrock,
allowing them to survive most scouring floods. Most of the plants were removed by the scouring
500-year flood of 10 September 2012, but some survived.
Widespread in Arizona, mostly above the desert. Southeastern California to Texas, both Baja
California states, and Sonora to Coahuila, Durango, and Jalisco.
OP: Alamo Canyon: 2500 ft, Nichol 14 Mar 1939; Sandy canyon bottom, 18 Dec 1945, Goodding
479-45; Alamo Canyon where N & S forks meet, Rutman 5 Mar 1995 (ORPI); Canyon bottom near ruins of
ranch house, 29 Mar 2003, Felger (observation); Canyon bottom near Alamo Well, 21 Sep 2012, Rutman,
observation.
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Muhlenbergia tenuifolia (Kunth) Kunth
[M. monticola Buckley]
Slender muhly, mesa muhly. Figure 55.

Figure 55. Muhlenbergia tenuifolia. Trail to Mt Ajo, above Bull Pasture, 16 Sep 2006.
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Delicate tufted perennials, reported to be short-lived, or perhaps annuals, 25–55 cm tall. Leaf
blades slender and mostly to about 10 cm long. Growing and reproductive with summer-fall rains.
Panicles 8–12 (to 20?) cm long, mostly 0.5–1 (2) cm wide not including the awns, and densely
flowered to somewhat open, and with short branches. Spikelets 2.5–4 mm long (excluding the awn),
the lemmas conspicuously hairy towards the base with a sinuous awn to about 2.5 cm long.
Ajo Mountains, recorded from 2500 ft and common in grassy areas above 3600 ft.
Eastern and northern Arizona generally above the desert, northward to southwestern
Colorado, eastward to Texas, and Mexico to northern South America.
OP: Arch Canyon, a few clumps in partial shade of overhanging cliff, 800 m, 17 Sep 1992, Reeder
8910 (ARIZ, ASU). Saddle between Arch and Boulder canyons, 26 Oct 2003, Rutman 20031026-23 (ORPI)
.

Panicum – Panic grass
Annuals/ephemerals or perennials of diverse habit.
Ligules membranous-ciliate.
Inflorescences panicles usually open with spikelets on long pedicels. Spikelets panicoid; awnless,
with 2 florets, the lower one reduced to a sterile lemma or staminate, the upper one bisexual. Lower
glume short, or at least shorter than the upper glume; upper glume and sterile lemma similar in
texture. Lemma of fertile floret firm, smooth (papillose in P. alatum) and shiny, with inrolled
margins tightly clasping the palea and enclosed grain. The spikelet may appear to have a single floret
until you open it to see the characteristic sterile lemma in addition to the glumes and hard, shiny
fertile lemma characteristic of panicoid grasses.
1. Summer ephemerals, usually less than 0.5 m tall, the roots often weakly developed.
2. Upper (fertile) floret short-stipitate (stalked), the fertile lemma with two fleshy expansions (like
little ears) at its base ............................................................................................... Panicum alatum
2. Upper (fertile) floret not stipitate, the fertile lemma without fleshy expansions
............................................................................................................................ Panicum hirticaule
1. Perennials with well-developed roots.
3. Plants usually 1–2+ m tall; panicles open with conspicuous, spreading branches drooping with
weight of the grain; spikelets 2.5–3 mm long.................................................... Panicum antidotale
3. Plants less than 1 m tall; panicles contracted, the branches appressed or the inflorescence open
and the branches spreading but not drooping; spikelets 2.8–4 mm long.
4. Plants tufted, without stolons; inflorescences open, generally more than 3 cm wide, the
branches spreading; glumes unequal ................................................................... Panicum hallii
4. Plants with long stolons; inflorescences slender and contracted, less than 1.3 cm wide, the
branches closely appressed; glumes subequal ................................................ See Hopia obtusa

Panicum alatum Zuloaga & Morrone var. alatum
Winged panic grass
Hot-weather annuals, highly variable in size. Spikelets 2.4–3.2 mm long; upper (fertile)
florets short-stalked (stipitate), strongly papillose on the entire surface and with 2 ear-like fleshy
expansions at the base of the lemmas (elaiosomes); lower floret sterile.
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Found in the large playas in Cabeza Prieta in clayish soils, where large populations grow
during years of favorable hot-weather rains. Also in nearby Sonora and elsewhere in western Sonora
in similar habitats with temporary standing water and clayish soils, especially inland playas where it
is often locally abundant.
Variety alatum occurs in southwestern USA (southeastern California and southern Arizona)
and northern Mexico to Michoacán. It has also been found along arroyos and canyon bottoms and is
widespread across a wide variety of habitats in Baja California Sur. Panicum alatum ranges from
southwestern USA to South America; Zuloaga and Morrone (1996) recognized three varieties of P.
alatum.
Panicum alatum resembles P. hirticaule except for features of the spikelets: the upper
(fertile) floret short-stipitate (stalked) and most noticeably the fertile lemma has a pair of elaiosomes
at its base. Elaiosomes are oil-rich structures adapted for ant dispersal. The two species occupy
distinct habitats and have not been found intermixed in the flora area or in western Sonora.
Elsewhere they are sometimes sympatric and do not show obvious differences in geographic
distribution. While the distinctions between P. alatum and P. hirticaule and their varieties are easy
enough to discern with magnification, some authors treat P. alatum as a synonym of P. hirticaule
subsp. hirticaule (e.g., Freckmann & Lelong 2003).
CP: Pinta Playa, Edwards 9 Oct 1977. Las Playas, 28 Nov 2001, Felger 01-555.

*Panicum antidotale Retzius
Giant panic grass, blue panic grass; panizo azul. Figure 56.
Robust perennials mostly 1–2+ m tall, with hard knotty bases, short rhizomes, tough roots,
and woody-based culms. Branching and leafy from near the base to the upper part of the plant.
Leaves often bluish glaucous. The above-ground part of the plant may die back to the rhizomes
during the winter. Panicles mostly terminal, open with conspicuous, spreading branches drooping
with weight of the grain; spikelets 2.5–3 mm long, the lower floret staminate. Reproductive during
warm weather.
Common in drainages along the international border east of Lukeville, spreading from
adjacent agricultural areas in Sonora. It was rather rare in Organ Pipe in 1987, but by the late 1990s it
had become common northward at least 1 km from the border in gully bottoms and swales of sandy
loams. Giant panic grass also was established in roadside ditches at Why at least from the 1980s to
1992, but it was no longer present in 2012.
Native to India, grown as a forage grass and adventive in southwestern USA and tropics
worldwide.
OP: 2 mi E of Lukeville, 15–20 m N of border fence, about one dozen plants with Cynodon, Setaria
macrostachya, and Salsola, 11 Nov 1987, Felger 87-329. E of Lukeville, 1.6 mi E of Border Monument 166,
Rutman 29 Aug 2001 (ORPI). Near the U.S./Mexico boundary, NW of Gachado line camp, fine sandy loam, in
a shallow depression where water settles, with Cenchrus ciliaris, Rutman 8 Aug 2005.
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Figure 56. Panicum antidotale. Plant, panicle, fertile floret (below), and spikelet (above)
spread open showing the smaller lower glume, upper glume (right), and sterile lemma.

Panicum bulbosum, see Zuloagaea bulbosa
Panicum hallii Vasey var. hallii
[P. lepidulum Hitchcock & Chase]
Hall’s witchgrass
Tufted perennials, sparsely hairy, the basal leaves often curly like slender wood shavings.
Plants glaucous bluish-green. Spikelets often 3–4.2 mm long; lower glumes ½–¾ as long as the
spikelets; lower floret sterile. Growing and reproductive during warm weather.
Documented in the flora area by a single specimen from the Ajo Mountains in 1938. This or
a similar panic grass grew in the Puerto Blanco Mountains about 1000 years ago and in the Ajo
Mountains 20,500 years ago. The nearest records are from Sierra El Humo, WSW of Sasabe, Sonora
(Van Devender 2005-841) and Table Top Mountain in Pinal County (Felger 02-58).
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Eastern and southern Arizona, mostly at elevations above the desert. Southwestern USA to
central Mexico. Another variety occurs in Texas and northeastern Mexico and has been found in
California, almost certainly as a weed (Riverside Co, 20 mi W of Blythe, 11 Sep 2012, Rink 11695,
ASC).
OP: Ajo Mts, Goodding 31 Oct 1938. †P. cf. hallii: †Puerto Blanco Mts, 980 ybp (Van Devender et
al. 1990: 339). †Montezuma’s Head, florets, 20,490 ybp.

Panicum hirticaule J. Presl subsp. hirticaule
[P. capillare Linnaeus var. hirticaule (J. Presl) Gould]
Mexican panicgrass. Figure 57.

Figure 57. Panicum hirticaule. (A & B) Young flowering plants, Alamo Canyon, 15 Sep 2013; (C) spikelet
spread apart showing glumes and sterile lemma (below) and fertile floret (above); (D) portion of plant showing
pubescence, Alamo Canyon 12 Sep 2008.
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Summer ephemerals, highly variable in size, (5) 20–60 cm tall (sometimes much taller
elsewhere), often with a single main axis; roots often weakly developed. Plants usually with
prominent, spreading, coarse and usually bulbous-based hairs, especially on stems, leaf sheaths, lower
leaf-blade surfaces, or rarely glabrate or glabrous; flowering branches and spikelets glabrous.
Panicles erect, the branches mostly straight, or drooping with weight of the grain on large, robust
plants with especially large panicles. Spikelets 2–4 mm long. Lower glumes 1.5–2 mm long, ½–¾ as
long as the spikelets; glumes and lemmas with conspicuous longitudinal (parallel) green veins.
Lower floret sterile. Fertile lemmas smooth and shiny, 1.6–2 × 0.7–1 mm, shiny cream-white,
becoming dark brown with age.
Often common along major drainageways and also on rocky slopes, sandy plains, and many
other habitats. Widespread and seasonally common nearly throughout Organ Pipe and at least the
eastern part of Cabeza Prieta. Documented in the Ajo Mountains for 20,500 years, these fossils
clearly are subsp. hirticaule.
Widespread in the Sonoran Desert; southwestern USA to South America and the West Indies.
OP: Washes N of Customs House, 27 Aug 1943, Clark 10904 (ORPI). Alamo Canyon, 18 Dec 1945,
Goodding 475-45. Estes Canyon, 20 Aug 1950, Supernaugh 448. Aguajita Wash, 14 Sep 1988, Felger 88-428.
Growler Wash, Wirt 2 Aug 1990 (ORPI). E of Armenta Ranch, Rutman 30 Sep 2006. †Alamo Canyon, florets,
1150 to 9570 ybp (3 samples). †Montezuma’s Head, florets, 13,500 & 20,490 ybp.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-657. San Cristobal Wash, 14 Sep
1992, Felger 92-690.

Panicum obtusum, see Hopia obtusa.
Pappophorum vaginatum Buckley
[P. apertum Munro ex Scribner. P. subbulbosum Arechavaleta. Not P. vaginatum Philippi]
Pappus-grass; puntiagudo barbón. Figure 58.
Robust, tufted perennials, often about 50–70 cm tall, essentially glabrous. Inflorescences of
panicles overtopping the leaves, often whitish, slender and densely flowered, often 15–18 × (0.8) 1–
1.5 cm. Spikelets with 3 florets, the lower ones bisexual, the upper ones reduced. Glumes
translucent, 1-veined, awnless or rarely with an awn to 1 mm long. Fertile lemmas plump, with
multiple veins and lobes extending into 10 or more stiff, scabrous (not plumose) unequal awns often
5–6.5 (7) mm long, the awns mostly spreading at right angles at maturity and longer than the lemma
body.
Locally in Bull Pasture and probably elsewhere in the Ajo Mountains.
The nearest records are from the vicinity of Why and eastward and the Vekol Valley in the
Sonoran Desert National Monument, usually in low-lying, fine textured soils of valley bottoms.
Eastward in southern Arizona to Texas and northern Mexico, disjunct in Argentina.
OP: Ajo Mts, Albee Apr 1937. Bull Pasture, 3100 ft, small patch with Panicum obtusum, 24 Sep
2006, Rutman 20060924-2.
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Figure 58. Pappophorum vaginatum. (A) Plant and panicle; (B & C) Bull Pasture, 25 Sep 2013; (D) Hwy 86
roadside east of Why, Pima Co., 21 Sep 2012.
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Pappostipa speciosa (Trinius & Ruprecht) Romaschenko
[Achnatherum speciosum (Trinius & Ruprecht) Barkworth. Jarava speciosa (Trinius & Ruprecht)
Peñailillo. Stipa speciosa Trinius & Ruprecht]
Desert needle-grass. Figure 60.
Tufted perennials often 65–75 cm tall with a dense basal clump of leaves. Leaf sheaths
reddish brown; ligules densely ciliate with a tuft of hairs on each side of the collar (ligules in this
species reported to be variable among different leaves, some perhaps less hairy or glabrous, e.g.,
Arriaga 2007); leaf blades tough and inrolled, the longer one often 45–60 cm, and less than 1 mm
wide when dry. Dormant during the cooler months as well as the hotter months; growing and
reproductive March–May and in fall. Inflorescences of panicles 10–26 cm long, contracted, densely
flowered and spike-like; young, emerging panicles and lower part of mature panicles partially
enclosed by a broad leaf sheath. Spikelets readily separating above the glumes, and with 1 floret.
Glumes 13–20 mm long, longer than the lemma body, elongated and tapering, papery, and persistent.
Lemmas firm at maturity with overlapping margins, tightly enclosing the palea, and bearing a stout,
persistent terminal awn 3.3–4.5 cm long, with 1 bend (once geniculate), the awn column strongly
twisted and bearded (plumose) below the bend with slender white hairs (3) 5–6 (8) mm long, awn and
body of lemma of different textures and colors, the junction abrupt.

Figure 60. Pappostipa speciosa. Alamo Canyon: (A) 16 Sep 2006; (C) 17 Oct 2013. (B) Near village of
Kuakatch, Organ Pipe, 24 Mar 2013.
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Canyons and mostly north-facing slopes in the Tinajas Altas Mountains and common at
middle to upper elevations in the Ajo Mountains, especially along the crestline, often growing out of
rock crevices on north- and east-facing slopes.
Southern California to Colorado and Arizona, both Baja California states, and northwestern
Sonora, and disjunct in Chile and Argentina. The type locality is in Chile. “Several varieties are
recognized in South America. It is not clear to which of these varieties, if any, the North American
plants belong” (Arriaga 2007: 181).
Desert needle-grass has grown in mountains across the flora area for at least 11,000 years. Its
maximum distribution seems to have been in the early Holocene. This grass, like the Joshua tree, is
now widespread in the Mohave Desert and seems to have expanded northward into Nevada in the
early Holocene.
OP: Sierra de Alamos, Nichol 16 May 1937. Alamo Canyon, Nichol 4 May 1939. Arch Canyon, 3
May 1978, Bowers 1301. Bull Pasture, 3215 ft, 9 Apr 2005, Felger 05-183. Trail from The Cones to Mount
Ajo, 4090 ft, 10 Apr 2005, Felger (observation). †Alamo Canyon, florets, 8130 to 9570 ybp (3 samples).
†Puerto Blanco Mts, 7970 ybp (Van Devender et al. 1990: 339).
TA: Tinajas Altas, Van Devender 26 Mar 1983. Borrego Canyon, 16 Jun 1992, Felger 92-616.
†Butler Mts, 3820 & 10,615 ybp (Van Devender et al. 1990: 341–342). †Tinajas Altas Mts, 5860 to 10,950 ybp
(7 samples, Van Devender et al. 1990: 341).

††Paspalum sp.
A single, well-preserved floret 2.2 mm long, from an Ajo Mountain midden 22,000 years old,
was identified by John Reeder. It is perhaps P. setaceum Michaux var. stramineum (Nash) D.J.
Banks. No member of this genus is known to occur in the flora region today. This large and
widespread genus generally occurs in wetland places in the Sonoran Desert Region. The nearest
modern populations are along the lower Gila and Colorado Rivers.
OP: †Montezuma’s Head, 21,840 ybp.

*Phalaris – Canary Grass
Winter-spring ephemerals in the Sonoran Desert Region. Panicles ovoid to cylindrical and
densely flowered. Spikelets breaking off above the glumes, laterally compressed, and awnless, with 1
bisexual (fertile) floret and 1 or 2 (those in the flora area) small, scale-like sterile florets below, these
falling with the fertile floret. Fertile lemma tightly enclosing the palea and grain.
1. Keel of glumes scarcely winged and neither notched nor toothed; sterile florets 2
……………………………………………………………………………..…… Phalaris caroliniana
1. Keel of glumes conspicuously winged and often notched or toothed; sterile florets 1
………………………………………………………………………………..….......... Phalaris minor
*Phalaris caroliniana Walter
Carolina canary grass; alpistillo. Figure 61A.
Known in the flora area from a single record at Las Playas and perhaps locally established.
The nearest known record is from a heavily grazed playa in the Pinacate Region (Rancho los Vidrios)
in nearby Sonora (Felger 2000).
Native in eastern USA and naturalized in many parts of the world.
CP: Las Playas, under mesquite, in channels, not common, 1 Mar 1998, Harlan 494.
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*Phalaris minor Retzius
Little-seed canary grass; alpistillo silvestre; ba:bkam. Figure 61.
Plants highly variable in size. Panicles spike-like, mostly several centimeters long,
sometimes 8–10 cm long. Glumes 4.5–5.5 mm long, the keel expanded into a wing often notched or
with small irregular teeth. Fertile lemmas 3–3.5 mm long, broadly ovate-lanceolate, and hairy.

Figure 61. Phalaris. (A) P. minor, plant, panicle, glumes and fertile floret with reduced single sterile floret
(below) and P. caroliniana spikelet (above); (B) P. minor, below Gillespie Dam, Maricopa Co., 31 Mar 2013;
(C) P. minor, Hwy 85 near Organ Pipe visitor center, 7 Apr 2008.
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Often in locally dense stands at waterholes and dirt tanks, and major washes on the east side
of Cabeza Prieta, where large stands of this grass often grow in drying mud above stagnant water of
dirt tanks (charcos). It is apparently not eaten by deer, javelina, or jackrabbits. In years of favorable
rains it is abundant in Organ Pipe, mostly in xeroriparian areas.
Native to the Mediterranean region; widely naturalized in the Sonoran Desert region and
elsewhere in the world.
OP: Growler Canyon, 30 Mar 1979, Bowers 1603. 2-way section Puerto Blanco Drive, 2 mi W of
Hwy 85, roadside, 10 May 1979, Bowers 1722. Gachado Line Camp, 11 Nov 1987, Felger 87-328. Cuerda de
Leña at N boundary, Rutman 16 Mar 1995 (ORPI). Ruin of ranch building near mouth of Alamo Canyon, 29
Mar 2003, Felger 03-397. Cherioni Wash 100 ft W of Rte 85, Casper 10 Apr 2003 (ORPI). Hwy 85, roadside,
imported by ADOT in straw used as mulch, N of park headquarters, 9 Apr 2005, Felger 05-160.
CP: San Cristobal Wash, 20 Mar 1992, Harlan 55 (CAB). Agua Dulce Mts, localized colony in
sandy-gravel soil in canyon bottom near the tank, 13 Jun 1992, Felger 92-579A. Felger, observations: Redtail
Tank, 12 Jun 1992; Antelope Tank, 13 Jun 1992; Charlie Bell Rd at Daniels Arroyo, 10 Apr 1993.

Phragmites australis (Cavanilles) Trinius ex Steudel subsp. berlandieri (E. Fournier) Saltonstall &
Hauber
[P. communis Trinius]
Common reed, reedgrass; carrizo; va:pk. Figure 62.

Figure 62. Phragmites australis. Growing among Tessaria sericea, Williams Spring, 31 Jan 2013.
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Bamboo-like perennials reeds reaching about 3 m in height, with strong rhizomes and tough
roots. Major culms stout, reaching 10–15 mm diameter, and also often producing numerous smaller
branched culms as slender as 1.7 mm diameter. Leaf blades (7) 30–40 cm long. Reproductive at least
July to October. Inflorescences of terminal, plume-like, and densely flowered panicles Spikelets
with several florets, the glumes unequal, the upper florets reduced; spikelets usually break off below
the long-bearded rachillas, which aid in wind dispersal. Rachillas with long silky white hairs, the
lemmas glabrous; glumes unequal. Birds flying between wetlands and waterholes are likely dispersal
agents.
Small but well-established colonies occur in wet soil at the Burro and nearby Williams
Springs, northwest of Quitobaquito, growing with Tessaria sericea and Prosopis glandulosa. Several
large, local populations occur nearby along the Río Sonoyta in Sonora (Felger 2000).
Phragmites australis occurs on every vegetated continent on earth and is one of the world’s
most widespread species of flowering plants. Three subspecies are recognized; subsp. berlandieri,
known as the Gulf Coast lineage, ranges across southernmost USA and through Mexico to South
America.
OP: Burro Spring: 4 May 1978, Bowers 1316 (ORPI); 23 Jul 1986, Felger 86-214; 24 Oct 1987,
Warren 87-110. Williams Spring, hypersaline, wet through most of the year, with Pluchea sericea, Tibbitts 13
Feb 2013.

Poa – Bluegrass; zacate azul
The two species found within the Sonoran Desert are cool-season ephemerals (elsewhere this
large genus of about 500 species includes annuals and mostly perennials). Ligules membranous; leaf
blades with a boat-shaped tip (sometimes described as “prow-shaped’ or “navicular”). Inflorescences
of terminal panicles. Spikelets 2–8 florets, awnless, laterally compressed, breaking apart above the
glumes and between the florets. Uppermost florets reduced or rudimentary. Lemmas 5-veined, often
with a cottony, cobwebby tuft of hair.
Poa and Festuca, each with about 500 species, are the largest genera of grasses and worldwide in
distribution. Except for the four ephemeral species listed in this flora, these genera are essentially
absent from the Sonoran Desert and there are relatively few species in deserts elsewhere.
1. Spikelets mostly 3.6–4.6 mm long; lemmas 2.1–2.7 mm long, glabrous to slightly hairy on veins
but without a cottony web; well-watered disturbed habitats, probably extirpated from the flora area
................................................................................................................................................ Poa annua
1. Spikelets mostly 4.5–6.5 mm long; lemmas 3.2–4 mm long with a cottony web at base; desert
habitats and roadsides ........................................................................................................ Poa bigelovii
**Poa annua Linnaeus
Annual bluegrass, winter-grass; pastito de invierno
Winter-spring annuals; plants small, soft, glabrous, and bright green.
Collected at Quitobaquito in 1945 when the site was inhabited and not recorded there since.
It grew in the marsh around the pond with Myosurus and Veronica. The local demise of this waterloving weedy little grass is probably due to the increase in vegetation cover since the domestic
livestock were removed. It occurs as a winter lawn and garden weed in nearby Sonoyta.
Native to the Old World and weedy and naturalized worldwide.
OP: Quitobaquito, marsh around reservoir, 17 Mar 1945, Darrow 2405.
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Poa bigelovii Vasey & Scribner
Bigelow bluegrass; zacate azul precoz. Figure 63.
Winter spring ephemerals, (8) 12–55 cm tall, with delicate slender and erect culms and
panicles, the roots often weakly developed. Spikelets pale green, 4.5–8 mm long, with 3–8 florets,
the young spikelets spear-shaped, the spikelet base with a dense cottony tuft or web. Florets at first
overlapping and compressed (flattened) against each other, spreading apart at maturity with the floret
margins becoming visible. Lemmas 3.2–4.4 mm long, the margins membranous and with white hairs.

Figure 63. Poa bigelovii. (A) Kuakatch Wash near Organ Pipe east boundary, 24 Mar 2013; (B) Alamo Well, 6
Feb 2005.

Washes, floodplains, and rocky slopes to higher elevations; fairly common and widespread
during years of favorable winter-spring rains across Organ Pipe but scarce in the more arid
southwestern corner, and also seasonally common in the eastern part of Cabeza Prieta. It has been in
Organ Pipe for at least 20,500 years.
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Widespread in Arizona. This is the only native Poa in the Sonoran Desert. Southwestern
USA, Baja California and Sur, and Sonora to Chihuahua, Coahuila, and Nuevo León.
OP: Dripping Springs, 17 Mar 1945, Darrow 2444. Alamo Canyon, 12 Apr 1978, Bowers 1250. 0.6
mi E of Lukeville, 20 Feb 1988, Felger 88-04. Aguajita, 3 Mar 1992, Felger 92-111. Trail from The Cones to
Mount Ajo, 4100 ft, 10 Apr 2005, Felger (observation). †Montezuma’s Head, 20,490 ybp.
CP: Agua Dulce Pass (plants dry and dead), 13 Jun 1992, Felger 92-574. Charlie Bell Rd just W of E
boundary of Refuge, 25 Feb 1993. Childs Mt, 9 Apr 1993, Felger 93-291.

††Poa fendleriana (Steudel) Vasey
Mutton bluegrass
Tufted perennials. Male and female flowers usually on separate plants.
Mutton bluegrass grew in the Ajo Mountains during the last Ice Age (Soreng & Van
Devender 1989). Today this species in Arizona occurs in woodland and forested areas, mostly above
5000 ft but occasionally descending to 3500 ft. The nearest present-day population is in the
Baboquivari Mountains. Gould (1951: 70) reported that it “produces relatively small amounts of
viable seed.” Western North American from Canada to Mexico.
OP: Alamo Canyon, 14,500 ybp. Montezuma’s Head, 20,490 & 21,840 ybp.

*Polypogon
Ephemeral/annuals and potentially perennials. Leaf blades flat, thin, and bright green.
Inflorescences of panicles densely flowered and contracted or with short branches and densely to
loosely flowered. Spikelets small, with 1 floret, breaking away below the glumes; spikelets with a
pedicel-like stipe. Glumes longer than the florets. Lemmas membranous, 5-veined.
1. Ephemerals; spikelets awned .................................................................... Polypogon monspeliensis
1. Ephemeral/annuals (and potentially perennials); spikelets awnless ...................... Polypogon viridis
*Polypogon monspeliensis (Linnaeus) Desfontaines
Rabbitfoot grass; zacate cola de zorra. Figure 64.
Non-seasonal ephemerals. Highly variable in size depending upon soil moisture. Leaf blades
3.5–22 × 0.5–1 cm. Panicles densely flowered, appearing furry like a rabbit’s foot, (1.5) 3–15 cm
long, with white to tawny-brown awns. Glumes 1.5–2.2 mm long, each with a slender awn 4–7 mm
long. Lemmas and paleas thin, translucent, slightly exceeding the grain, the lemmas with a delicate,
deciduous awn 1 mm long. Reproductive at least April to October.
Common in moist to wet, often alkaline soil near springs and seeps in the Quitobaquito
region and near water in Alamo Canyon, and one record from Cabeza Prieta. Normally a wetland
plant, P. monspeliensis grew along Highway 85 in 2005, the seed being present in the “certified
weed-free” straw originating from California and used as mulch in construction zones by the Arizona
Department of Transportation; these plants did not persist.
Native to Europe, widely naturalized in the Sonoran Desert and elsewhere in western North
America, mostly in wetland habitats.
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Figure 64. Polypogon monspeliensis. (A) Below Gillespie Dam, Gila River, 31 Mar 2013; (B) Ajo Mountains
Wayside, Hwy 85, 29 Apr 2009; (C) seasonally wet swale, Quitobaquito, 5 Apr 2008.
OP: Quitobaquito, Nichol 28 Apr 1939 (ORPI). Rincon Spring, 13 Apr 1941, McDougall 91. Alamo
Canyon, Tinkham Apr 1942. Burro Spring (with P. viridis), 23 Jul 1986, Felger 86-215b. State Route 85, N of
park headquarters, area of roadside construction as seed mixed with the “weed-free” straw used as mulch, 9 Apr
2005, Felger 05-162 (ASU).
CP: Near Agua Dulce seep, Agua Dulce Mts, Henry 05/08/1996 (CAB).

*Polypogon viridis (Gouan) Breistroffer
[Agrostis semiverticillata (Forsskål) C. Christensen. Polypogon semiverticillata (Forsskål) Hylander]
Water bentgrass. Figure 65.
Ephemeral/annuals and sometimes perennials with creeping rhizomes or stolons, the culms
often reaching 30–40 cm long, decumbent to erect, rooting at the lower nodes. Leaf blades flat, 5.5–
14 cm × 3.5–13 mm. Panicles 5–8 (12) cm long, compact or sometimes interrupted and with a few
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branches, or sometimes rather loosely and much branched. Spikelets awnless. Glumes 1.4–2.1 mm
long, minutely scabrous and appearing speckled, membranous and translucent with a broad green
midstripe or sometimes partially or all purplish. Lemmas 0.8–1 mm long. Growing and flowering
March through the warmer months.
Localized, dense colonies in wet mud at periphery of the Phragmites colony at Burro Spring
and at Quitobaquito in wet mud and shallow running water at springs and ditches leading into the
pond. In the 1980s and 1990s it was well established at Quitobaquito, where it seemed to be
competing successfully with the similar-looking Cynodon dactylon and Distichlis spicata in ditches
with running water. The nearest known population is at Quitovac in northwestern Sonora.
Native to the Old World and widely naturalized in western North America.
OP: Burro Spring: Moist soil, with Pluchea sericea & Prosopis glandulosa, 4 May 1978, Bowers
1311; Common perennial, wed mud at periphery of Phragmites colony, 13 Jul 1986, Felger 86-215.
Quitobaquito: Moist soil of marsh, 17 Mar 1945, Darrow 2409; Emergent from shallow water and very wet soil
along water ditch, Scirpus americanus, Distichlis spicata, 6 Apr 1988, Felger 88-318; Common along shaded
channel N of pond, with Polypogon monspeliensis, Cynodon dactylon, and Eleocharis rostellata, shaded by
Prosopis velutina and Ziziphus obtusifolia, 5 Apr 2013, Rutman 20130405-2.

Figure 65. Polypogon viridis. Quitobaquito: (A & B) 11 Sep 2008; (C) 5 Apr 2013.
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*Schismus – Mediterranean and Arabian grasses
Small winter-spring ephemerals. Culms erect to often spreading or semi-prostrate. Leaves
mostly basal, the blades bright green and narrow. Inflorescences of compact panicles. Spikelets with
several florets, awnless, breaking apart above glumes and between florets. Glumes longer than the
lemmas, with membranous white margins. Native to the Old World.

Figure 66. Schismus. (A) S. arabicus, spikelet and lemma, and (B) S. barbatus, lemma; (C) S. barbatus,
Armenta Ranch area, 4 Apr 2002; (D) S. barbatus, upright form, Estes Canyon, 3 Apr 2010; (E) prostrate form,
Armenta Ranch area, 13 Feb 2005; (F) plants turn reddish as they senesce, (creosotebush in foreground), NW of
Bates Mts, 20 Mar 2005.
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The two species, distinguished by subtle differences in the spikelets, are widely established in
arid and semi-arid regions of the world. These little grasses are ubiquitous across the Sonoran Desert
and can become abundant, sometimes to the near exclusion of native ephemerals (Felger 1990, 2000;
Felger et al. 2003). Schismus germinates and grows rapidly with cool-weather rains. The culms and
leaves often spread close to the ground, especially in open, arid sites and during cooler weather early
in the season, effectively excluding or preventing other ephemerals from sprouting (Felger 2000).
The spreading-prostrate habit may also function much like the rosette, first leaves of many
dicotyledonous winter-spring ephemerals. Upright growth forms are also common, especially in
shaded places and later in the season in warmer spring weather.
Both species of Schismus are seasonally common across much of the flora area, although they
seem to replace each other with respect to the Lower Colorado Valley–Arizona Upland boundaries
(Felger 2000). Similar eco-geographic segregation also occurs in their native habitat as well as the
Middle East (Conert & Türpe 1974; Feinbrun-Dothan 1986).
Seasonally dense growth of Schismus grasses can fuel fires. The Tule Fire of 2005 in Cabeza
Prieta National Wildlife Refuge was carried by heavy winds and ample fuel loads of S. arabicus and
the native woolly plantain (Plantago ovata) (Felger et al. 2007b; Curtis McCasland, pers. comm. to
R. Felger 2005). During years of favorable rain, high-density stands of taller than usual Schismus can
interfere with the movement of lizards. Sue Rutman observed lizards near Gachado Ranch during the
1997 winter season “swimming” over the top of dense Schismus about 15 cm tall rather than
attempting ground navigation.
1. Lemmas hairy on back and margin; palea shorter than the lemma, usually not reaching the lemma
notch ......................................................................................................................... Schismus arabicus
1. Lemmas glabrous over back (occasionally with few hairs near the base) or with some hairs on
margins; palea about as long as the lemma ............................................................. Schismus barbatus
*Schismus arabicus Nees
[S. barbatus subsp. arabicus (Nees) Marie & Weiller]
Arabian grass. Figure 66.
Culms and panicles (4) 10–20 (22) cm long. Lemmas 1.5–2.4 mm long, pubescent, the tip
notched, the lobes often pointed (acute).
Most abundant on sandy soils of sand flats, arroyos and washes, interdune troughs, and bases
of larger dunes, but also common on rocky soils and hills. Lower Colorado Valley region, from the
western part of Organ Pipe westward through Cabeza Prieta and Tinajas Altas.
Native from southwestern Africa to the western and northern Sahara and the western
Mediterranean Region.
OP: N of Pozo Nuevo, 30 Mar 1978, Bowers 1109. Growler Canyon, 1.5 mi E of Bates Well, Wirt 24
Apr 1989.
CP: W of Namer’s grave site, 14 Mar 1983, Reeder 7590. Growler Mts above Charlie Bell Wash, 3
Apr 1992, Whipple 3927. Charlie Bell Rd at Daniels Arroyo, 9 Apr 1993, Felger 93-358. E Pinta Sands, 11
Apr 1993, Felger 93-411. Childs Mt, 5 Mar 1994, Felger 94-15.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Coyote Water, 21 Feb 2005, Felger 05-154.
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*Schismus barbatus (Linnaeus) Thellung
Mediterranean grass. Figure 66.
Resembling Schismus arabicus but the glumes tending to be slightly shorter, the lemma
usually glabrous on the back or with hairs on the margins or occasionally near the base, the apical
notch of the lemma often shallow or minute and the lobes variously obtuse or not, and the palea about
as long as the lemma.
Widespread across Organ Pipe in the Arizona Upland including mountains to higher
elevations, and occasionally found in Cabeza Prieta.
Native from Greece to Kashmir and southern Russia.
OP: N of Headquarters, 26 Mar 1965, Ranzoni 310 (ORPI). Alamo Canyon, near old corral, 16 Feb
1979, Bowers 1558. Aguajita, 6 Apr 1988, Felger 88-301. 3.5 mi S of N boundary of Monument, Hwy 85, 20
Feb 1988, Felger 88-02. Bates Well, 11 Mar 2003, Felger 03-297. Trail from The Cones to Mount Ajo, 4090
ft, 10 Apr 2005, Felger 05-295.
CP: Kino Peak Quad., UTM 3564500N 318050E 12,1650 ft, base of Scarface Mt, off dirt road, by Srunning arroyo, in coarse sand, Autenreith 20 Mar 1992 (ASC).

Setaria – Bristlegrass
Ephemerals or perennials. Inflorescences of contracted panicles. Spikelets subtended by one
or more persistent, scabrous bristles (the bristles represent reduced panicle branches or branchlets).
Spikelets panicoid, detaching below the glumes, awnless, with 2 florets, the lower one sterile and
reduced to a lemma similar to the upper glume, the fertile lemma firm and tightly grasping the fertile
palea and grain (the spikelet thus appearing to have a single floret).
Setarias reach their desert limits in the flora area—they do not extend into the western areas
of Cabeza Prieta or into the adjacent Gran Desierto of northwestern Sonora. Their absence in these
drier regions is probably due to the lack of dependable summer rains.
1. Perennials, roots stout and coarse ................................................................... Setaria macrostachya
1. Summer fall ephemerals, roots weakly developed.
2. Spikelets more or less oval in outline, widest at middle; fertile lemmas very finely rugulose
(evenly textured with a fine, bead-like textured surface, the beads in rows)...... Setaria grisebachii
2. Spikelets diamond-shaped, widest below middle; fertile lemmas coarsely rugose with transverse
wrinkles ............................................................................................................... Setaria liebmannii
Setaria grisebachii E. Fournier
Grisebach’s bristlegrass; zacate cola de zorra
Summer-fall ephemerals, highly variable in size, superficially resembling S. liebmannii. Leaf
blades scabrous or sparsely pubescent on both surfaces. Panicles cylindrical, loosely flowered,
usually held well above the few leaves on relatively long, slender culms. Bristles 1 below each
spikelet, with forward-pointing barbs. Spikelets 1.7–1.9 mm long, more or less oval in outline,
widest at the middle; sterile paleas often present, varying in size from much less than to more than
half as long as the spikelets (best seen at 30× magnification), or sterile paleas absent (both conditions
may be found on the same plant); fertile lemmas very finely rugulose, with a granular or bead-like
pattern.
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Canyons and slopes in the Ajo and Diablo Mountains. More than a half dozen beautifully
preserved florets as old as 20,500 years were recovered from fossil packrat middens in the Ajo
Mountains.
This grass occurs in an arc around the northern and eastern limits of the Sonoran Desert,
mostly at slightly higher elevations than the desert. Southwestern USA to Central America.
The texture of the fertile lemma needs to be inspected before being confident of
distinguishing Setaria grisebachii from S. liebmannii. This is easily done by putting a drop of water
on the spikelet and lifting the second glume and looking at the texture of the fertile lemma, using a
10× lens. The overall geographic ranges of the two species are similar except in the north where they
tend to diverge.
OP: Mid-Alamo Canyon, bed of wash, 18 Dec 1945, Goodding 474-45. Arch Canyon, W of the arch,
2 Dec 1990, Felger 90-551. Trail to Mount Ajo, 3800 ft, 22 Oct 2006, Rutman 2006-1022-9. Diablo Mts, 807
m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-10. †Montezuma’s Head, florets, 13,500 &
20,490 ybp.

Setaria liebmannii E. Fournier
Summer bristlegrass, Liebmann’s bristlegrass; zacate cola de zorra. Figure 67.
Summer-fall ephemerals, highly variable in size, culms unbranched or with several or more
slender branches. Leaf blades relatively broad, thin, yellowish green, and scabrous on both surfaces.
Panicles cylindrical, loosely flowered, usually held well above the few leaves on relatively long,
slender culms. Bristles 1 below each spikelet, with forward-pointing barbs. Spikelets 2.1–2.5 mm
long, diamond-shaped, widest below the middle; sterile paleas absent; fertile lemmas coarsely rugose
with transverse wrinkles.
Known in the flora area only from the Ajo Mountains.
This grass is mostly a tropical species and is the only annual bristlegrass in the lowland desert
in Arizona and lowland desert and thornscrub in western Sonora and northwestern Sinaloa. Organ
Pipe to central Arizona near the Mexican border, and Mexico to Central America.
Van Devender et al. (1990) reported this species from Montezuma’s Head, 20,490 ybp, but
the specimens apparently are S. grisebachii and not S. liebmannii.
OP: Alamo Canyon, on rocky slopes, Goodding 25 Sep 1943. Arch Canyon, shaded microsite

below the arch, 2880 ft, 12 Sep 2013, Rutman 20130912-19.
Setaria macrostachya Kunth complex
Plains bristlegrass; zacate tempranero. Figure 68.
Tufted, often robust, perennial clumping grasses, with well-developed, strong, fibrous roots.
(Sometimes flowering in the first season farther east in southern Arizona.) Panicles strongly
contracted and spike-like, cylindrical, and densely flowered. Bristles solitary, with forward-pointing
barbs. Spikelets 1–3 mm long, globose, the fertile lemmas coarsely rugose with transverse wrinkles.
Flowering with sufficient soil moisture at various seasons, especially with summer-fall rains.
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Figure 68. Setaria macrostachya. (A) Plant, panicle and leaf blade, and spikelets (opened with glumes and
sterile lemma, below; fertile lemma with palea spread open, middle; spikelet and bristle); (B & C) Alamo
Canyon, 9 Sep 2013.

Locally common in scattered places in Organ Pipe except the more arid areas. Small arroyos
and washes, canyons, and sandy loam to rocky slopes to higher elevations including the Ajo
Mountains. Also canyons and mountain slopes in the eastern part of Cabeza Prieta westward to the
Cabeza Prieta Mountains, especially at higher elevations. It has been in the Ajo Mountains for at
least 32,000 years and was in Tinajas Altas more than 11,000 years ago. The specimens from
Montezuma’s Head, 13,500 ybp, are represented by several florets 2 mm long.
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The Setaria macrostachya complex ranges from Colorado southward through much of
Mexico. Part of this complex, including populations in southwestern Arizona and adjacent
northwestern Mexico, has been segregated as S. leucopila (Scribner & Merrill) Schumann. McVaugh
(1983: 361) noted that “after a little practice one can see the difference between the very plump fruit
of the one and the less plump fruit of the other; the convexity or lack of it in the fertile palea, and the
length of the sterile palea, can be diagnostic in the extremes, but not very useful in intermediate
forms.” In S. leucopila the fertile lemma is gibbous and in S. macrostachya sensu stricto it is not.
Rominger (1962, 2003) distinguished S. leucopila also on the bases of leaf width; S. leucopila is
supposed to have a narrower leaf. This distinction, however, does not hold up; leaf width seems to be
a function of duration of rainfall and temperature (Felger & Wilder 2012; Felger et al. 2011).
OP: Alamo Canyon, Nichol 4 May 1939. Boulder Canyon, 2600 ft, 3 May 1978, Bowers 1294. Walls
Well Rd, Van Devender 30 Aug 1978. 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-313. Mouth of Arch
Canyon, 2 Dec 1990, Felger 90-565. About 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Road,
30 Sep 2006, Rutman 20060930-4. †Alamo Canyon, florets, 1150 to 32,000 ybp (7 samples). †Montezuma’s
Head, florets, florets, 13,500 to 21,840 ybp (3 samples). †Puerto Blanco Mts, florets, 2340 to 14,120 ybp (11
samples, Van Devender et al. 1990: 339).
CP: Agua Dulce Spring, 1400 ft, Simmons 24 Jan 1965. Canyon slopes at Agua Dulce Tank, 13 Jun
1992, Felger 92-570. Cabeza Prieta Tanks, 15 Jun 1992, Felger (observation).
TA: †Tinajas Altas Mts, florets, 10,950 ybp (Van Devender et al. 1990: 341).

*Sorghum halepense (Linnaeus) Persoon
Johnson grass; zacate Johnson. Figure 69.

Figure 69. Sorghum halepense. (A) Plant, panicle, terminal spikelet cluster with paired pedicellate spikelets
and the larger sessile, fertile spikelet, and an awnless fertile floret with a pair of pedicels; (B) Sedona, Yavapai
Co., 25 Sep 2013, photo by Max Licher, from SEINet.
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Perennials, potentially robust and to 1+ m tall, but probably much smaller in the flora area,
with strong rhizomes in better-watered habitats, or facultative annuals without rhizomes. Growing
and flowering with warm weather. Leaf blades 0.8–2+ cm wide, flat with a prominent midvein.
Inflorescences of panicles, usually open, and breaking apart at maturity; branches not floriferous to
the base. Spikelets andropogonoid. Sessile maturity breaking, bisexual spikelets relatively slender,
awnless or with once bent (geniculate), twisted, and readily deciduous awns often 7–13 mm long;
awned and awnless spikelets sometimes on the same panicle. Pedicellate spikelets staminate smaller,
elliptic, awnless, and deciduous at maturity.
Washes and drainageways in Organ Pipe near the international border east of Lukeville,
spreading from the adjacent agricultural fields in Mexico, and one record from Childs Mountain.
Occasionally found along roadsides.
Native to the Mediterranean, now in the warmer parts of the world. Grown as a forage and
fodder crop but also considered a noxious weed.
OP: 1 mi E of Lukeville, 11 Nov 1987, Felger 87-325.
CP: Childs Mt, 2000 ft, Simmons 30 Oct 1962 (CAB).

Sporobolus – Dropseed
Ephemerals or perennials of diverse sizes and growth habits. Ligules a line of hairs (ciliate),
sometimes also with large hairs at the collar and leaf sheath “behind the collar.” Inflorescences of
strongly contracted to open panicles. Spikelets small, with 1 floret, glabrous, awnless, and separating
above the glumes. Glumes different in size, or sometimes subequal. Lemmas 1-veined. Grain
readily falling from spikelets at maturity (hence the name “dropseed”); pericarp usually thin and
closely enclosing the seed but free from it, readily soaking up water, becoming mucilaginous when
wet and forcibly ejecting the seed, the “naked” seed often clinging to the tip of the palea and lemma
especially after a rain. Among the Sonoran Desert species, growth and flowering occur during the
warmer times of the year. Key characters include a ciliate ligule, spikelets with 1 floret, and 1-veined
lemmas.
Among the dropseed grasses in the flora area, the young panicles often are strongly
contracted and partially to even fully enclosed in an enlarged leaf sheath, at least at first in
Sporobolus cryptandrus, S. flexuosus, and S. pyramidatus, and the lower portion of the panicles are
also often contracted in S. airoides. As the panicles mature the branches usually spread: the contrast
is striking and can be confusing for identification. “Those species of Sporobolus in which some or all
of the inflorescences remain enclosed in the subtending leaf sheaths tend to reproduce
cleistogamously, that is, pollen cannot be dispersed and obligately pollinates the stigma of the same
floret. The percentage of seed set in these inbred plants is usually quite high” (Yatskievych 1999:
727).
Sporobolus cryptandrus is part of a complex including S. contractus Hitchcock, S. flexuosus,
and S. giganteus Nash. These species have conspicuous tufts of hair at the summit of the leaf sheath.
Sporobolus cryptandrus, which often produces the smallest-sized plants, is the most common and
widespread member of this complex in the Sonoran Desert region. Some specimens from Arizona
(Tinajas Altas and Tule Well) and northwestern Sonora appear intermediate with S. flexuosus in
having swollen pulvini with hairs but with relatively small and mostly contracted panicles
characteristic of S. cryptandrus (Felger 2000). Patrick Alexander (pers. comm. to R. Felger 2014)
points out that S. cryptandrus and S. flexuosus in New Mexico produce mostly or completely
cleistogamous inflorescences in dry years, and the panicles remain enclosed in the leaf sheath,
probably a means of ensuring seed set when conditions are poor. In wetter seasons or years the
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inflorescences generally extend half way or more out of the sheath. Similar scenarios seem to hold
for the Sonoran Desert.
1. Ephemerals; branches at lowest node of panicle whorled with (4) 5 or more branches (often
concealed by the leaf sheath in younger inflorescences); spikelets 1.5–1.8 mm long
…………………………………………………………………………… Sporobolus pyramidatus
1. Perennials; branches at lower nodes mostly solitary, rarely with 3 branches (lower nodes of young
inflorescences often concealed by the leaf sheath); spikelets 1.8–2.4 mm long.
2. Large, coarse grasses, often reaching 1–1.5+ m tall; hairs at the collar region of leaf, if present,
usually straight; larger (lower) branches of panicles 6.5 cm or more long; grain (seeds) 0.95–1.2
mm long ........................................................................................................... Sporobolus airoides
2. Medium-sized or slender and relatively delicate grasses, the culms slender, if culms and
panicles more than 1 m long then usually tangled and growing through shrubs, otherwise usually
less than 1 m; leaf collar with a dense and often tangled mat of hairs; grain (seeds) 0.7–0.9 mm
long.
3. Plants erect-ascending and free-standing, usually not more than 0.75 m tall; pulvini not
hardened into hooks, not as below; spikelets generally appressed to the branches
............................................................................................................. Sporobolus cryptandrus
3. Plants often reaching 1–1.6 m, the panicles long, lax, often curved and clambering into
shrubs and sometimes becoming tangled; pulvini at base of panicle branches becoming
hardened into persistent hooks, and with a few, rather stout hairs; spikelets generally spreading
.................................................................................................................... Sporobolus flexuosus
Sporobolus airoides (Torrey) Torrey subsp. airoides
Alkali sacaton; zacatón alcalino. Figure 70.
Coarse perennials often 1–1.5 m tall, forming large clumps with tough, knotty bases and very
well-developed roots. Sometimes forming clonal “fairy rings” to 2+ m wide. Leaves mostly basal,
the blades coarse and tough, often (30) 50–85 cm long; leaf sheaths sparsely pilose “inside” the
summit of the leaf sheath, the collar region glabrous; lower portion of leaf sheaths near base of plants
persistent, rather firm, shiny and smooth. Panicles openly branched at maturity, (15) 25–53 cm long;
larger panicle branches (6) 7–16 (20) cm long; branches mostly solitary at each node (rarely 3 or 4
branches per node). Spikelets 1.8–2.2 mm long. Anthers 1–1.5 mm long. Grain (seeds) 0.95–1.2 mm
long. Mostly growing April–November, dormant during the cooler months.
Locally common on alkaline flats, often in moist, sandy soil at Quitobaquito, Burro, and
Williams Springs. Also found in the canyon bottom and water seeps at Cabeza Prieta Tanks.
Western USA and northern Mexico, often on alkaline or semi-saline soils.
subspecies occurs in Coahuila.

Another

OP: Quitobaquito, 9 Aug 1979, Bowers 1803. Williams Spring, 13 Sep 1986, Felger 86-273.
CP: Cabeza Prieta Tanks, 15 Jun 1992, Felger 92-604.

Sporobolus cryptandrus (Torrey) A. Gray
Sand dropseed; zacate areñero. Figure 71.
Tufted perennials, 30–75 (100) cm tall. Leaf sheaths usually pilose with relatively dense,
long white and often tangled hairs at the summit, these hairs usually extending onto part of the collar.
Base, or sometimes the entire panicle, enclosed by an enlarged, inflated leaf sheath (often with a
reduced blade), the upper part of the panicle often but not always becoming free and the branchlets
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Figure 70. Sporobolus airoides. (A) Plant, panicle, glumes, and two views of lemma and palea; (B & C)
Quitobaquito, 13 Sep 2006.

spreading at maturity. Panicles (including enclosed portion) often 20–30 cm long, erect or arched;
panicle branches single at nodes of exposed upper branches, often 3–5 (6) cm long. Spikelets 1.9–2.4
mm long, tan to dark olive-gray. Anthers 0.15–0.6 mm long. Grain (seeds) 0.7–0.9 mm long.
Growing and reproductive during the warmer months.
Widely scattered in Organ Pipe and apparently scarce in Cabeza Prieta. Mostly along
margins of washes, swales, and floodplains on sandy loams of the lower bajadas and valley floors,
and infrequent on rocky slopes. Known from Tinajas Altas by single record.
Southern Canada to central Mexico.
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OP: Quitobaquito, 24 Oct 1990, Felger 90-474. Tributary to Cuerda de Leña, 11 Sep 2013, Rutman
20130912-10. Diablo Mts, wash, along Ajo Mt Drive, 12 Sep 2013, Rutman 20130912-10.
CP: Childs Mt, 2750 ft, 18 Aug 1992, Felger 92-643d. Tule Tanks, 30 Nov 1938, Goodding A9590.
TA: Tinajas Altas, 6 Dec 1935, Goodding 599.

Figure 71. Sporobolus cryptandrus. (A) Plant, panicle, and spikelet with glumes separated from
the floret; (B) Hwy 86, east of Why, Pima Co, 17 Sep 2013; (C) Cuerda de Lena, N boundary of
Organ Pipe, 17 Sep 2013; (D) Hwy 86, east of Why, 12 Sep 2008.
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Sporobolus flexuosus (Thurber ex Vasey) Rydberg
[S. cryptandrus var. flexuosus (Thurber ex Vasey) Thurber]
Mesa dropseed. Figure 72.
Tufted perennials similar to Sporobolus cryptandrus, semi-scandent, often reaching 1–1.6 m,
with long, lacey, lax, and often curving panicles, sometimes somewhat prehensile in spiny shrubs.
Panicles to 60 cm long, often drooping and loosely clambering into shrubs. Exposed panicle branches
(parts not enclosed in the subtending leaf sheath; see S. cryptandrus) reaching 12–15 cm long, often
spreading and becoming tangled. Pulvini at base of panicle branches swollen and with several stout
hairs, hardening at maturity, the branches or branchlets falling away leaving the pulvini and a short
portion of the branch as persistent hooks becoming tangled and anchoring the panicles onto shrubs.
The distinctive pulvini often are seen only on mature panicles.
In the northern part of Organ Pipe and small scattered populations elsewhere in the
Monument; sandy and sandy-loam soils of drainage channels, swales, and floodplains.
Northern Mexico and southwestern USA.
OP: E of Armenta at 2.2 mi W of Hwy 85, Wirt 8 Sep 1990. Sonoyta Valley, 0.4 mi E of Boundary
Monument 164, Rutman 29 Aug 2001 (ORPI). 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch
Road, 30 Sep 2006, Rutman 20060930-12.

Figure 72. Sporobolus flexuosus. (A) Why, Pima Co., 21 Sep 2012; (B) sandy wash near N boundary of
Organ Pipe, west of Hwy 85, 15 Sep 2013.
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Sporobolus pyramidatus (Lamarck) Hitchcock
[S. patens Swallen. S. pulvinatus Swallen]
Whorled dropseed
Hot-weather ephemerals in the Sonoran Desert (elsewhere often perennials), highly variable
in size, erect to spreading, often 10–25+ cm tall. Upper margin of leaf sheaths sparsely pubescent
with long white hairs (not in dense tufts). Panicles at first contracted and narrow, often partly
enclosed by the leaf sheath, the branchlets ultimately spreading and the panicles somewhat pyramidal.
Lower panicle branchlets whorled, (4) 5–11 per node; upper panicle branchlets single at nodes;
branchlets very slender with glandular areas appearing as lighter-colored, elliptic depressions or
patches, and may be sticky. (These glands, seen with magnification, may be cryptic and their extent
variable.) Spikelets 1.5–1.8 mm long. Lower glume much smaller than the upper one. Anthers 0.3–
0.4 mm long. Grain (seed) 0.8–0.9 mm long.
Seasonally abundant in the springs of the Quitobaquito Hills, especially in floodplains of
washes and margins of small watercourses, spring slopes, along irrigation ditches in the old fields and
moist soil of alkaline flats.
Southern and Midwestern USA to Argentina.
OP: Williams Spring, Van Devender 30 Aug 1978. Aguajita, 14 Sep 1988, Felger 88-420.

Tridentopsis
[Tridens, in part]
Tufted perennials with hard, knotty bases. Culms nodes pubescent. Panicles slender and
raceme-like or openly branched. Spikelets laterally compressed, breaking apart above the glumes and
between the florets, and with multiple florets (5–12 in the flora area), the uppermost florets reduced
and sterile. Glumes 1–7 veined. Lemmas prominently 3-veined, the tips rounded or minutely
notched. Anthers reddish purple. Tridentopsis includes at least two species in western North
America (Peterson et al. 2014).
1. Ligules glabrous; panicles open and spreading, usually more than 10 cm wide; spikelets 3–5 (7)
mm long ……………………………………...………………………...... Tridentopsis eragrostoides
1. Ligules hairy; panicles strongly contracted (narrow), often spike-like, to 1 (1.5) cm wide; spikelets
9–13 mm long ....................................................................................................... Tridentopsis mutica
Tridentopsis eragrostoides (Vasey & Scribner) P.M. Peterson
[Tridens eragrostoides (Vasey & Scribner) Nash]
Lovegrass tridens
Tufted perennials to nearly 1 m tall with slender culms and panicle branches. Culm nodes
sparsely pubescent. Ligules glabrous. Panicles often more than 20 cm long and nearly as wide, open
and lacey with slender branches. Spikelets often about 5 mm long with 5–10+ florets. Lemmas and
sometimes the glumes with a delicate awn or bristle (mucro) less than 0.5 mm long, or awnless.
Poorly known in the flora area; in the Ajo Mountains, generally at higher elevations,
especially north-facing slopes.
Organ Pipe and eastward in southern Arizona.
Caribbean.

Southern USA to Venezuela, and the

OP: W side Alamo Canyon, 13 Sep 1941, Goodding 295-41. Arch Canyon, N-facing slopes, 900 m,
desertscrub with lowermost Vauquelinia, Rhamnus betulifolia, Juniperus, 2 Dec 1990, Felger 90-539.
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Tridentopsis mutica (Torrey) P.M. Peterson var. mutica
[Tridens muticus (Torrey) Nash var. muticus]
Slim tridens. Figure 73.

Figure 73. Tridentopsis mutica. (A) Plant. Diablo Mts, west of Boulder Canyon, 22 Sep 2013: (B & C)
panicles; (D) a dense stand.
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Tufted perennials (22) 28–40 (50) cm tall, with firm, slender culms. Leaves often bluish
glaucous. Collar and ligule with a dense tuft of long white hairs, the sheaths sparsely to moderately
pubescent with similar hairs; leaf blades slender and usually tightly inrolled. Growth and flowering
response apparently non-seasonal. Panicles slender and spike-like, with closely appressed short
branches, each branch with 1–several spikelets. Spikelets (5.5) 6.5–13.5 mm long, awnless (or
lemmas sometimes with a minute awn or mucro). Glumes persistent, shorter than the spikelets.
Florets strongly overlapping. Lemmas (3) 3.5–5.2 mm long, the lower parts (about the lower half)
with densely hairy (pilose) veins. Spikelets green during hot and often humid weather of summer and
early fall, and purplish at other seasons.
Common across the region, mostly on rocky slopes, canyons, and arroyos with shallow soils;
hills and mountains often to the peaks. One of the most widespread and drought-tolerant perennial
grasses in the region and often in surprisingly harsh, xeric habitats such as the hyperarid Sierra del
Rosario in the Gran Desierto of Sonora, south of the Tinajas Altas region (Felger 2000). The single
fossil record in the region, from the Ajo Mountains, is about 1200 years old.
Two varieties are often recognized. Variety mutica occurs in southwestern USA and northern
Mexico and typically grows on rocky, or firm substrates. Variety elongata does not occur in the
Sonoran Desert and ranges into higher elevations, extending farther eastward and northward in the
USA than does var. mutica. Some authors, however, treat var. elongata as a synonym of var. mutica
or recognize it as a distinct species.
OP: Bates Well, Nichol 26 Apr 1939. Alamo Canyon, 2500 ft, 16 Feb 1979, Bowers 1559. Twin
Peaks, above Park Service residence area, 9 Sep 1984, Van Devender 84-448. Quitobaquito, 29 Mar 1988,
Felger 88-117. †Alamo Canyon, 1150 ybp.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3955. Felger, observations: Childs Mt, 18 Aug 1992;
Sheep Mt, N side, mid-elevations to peak, 31 Jan 1992, Eagle Tank, Granite Pass Tank, 12 & 13 Jun 1992.
Tule Mts, near crestline, Rutman 17 Feb 2002. Sierra Pinta, summit, Cain 15 Nov 2003.
TA: Borrego Canyon, 16 Jun 1992, Felger (observation). Tinajas Altas Mts, 26 Oct 2004, Felger 0475.

**Triticum aestivum Linnaeus
Wheat, common wheat; trigo; pilkañ. Figure 74.
Cool season ephemerals with large spikes bearing stout, bristly awns 7–15+ cm long. Wheat
plants are occasionally seen along highways in nearby Sonora growing from grain spilled from
passing trucks, and occasional plants are seen in Organ Pipe, especially along roads. Sterile wheat
was used in a roadside seeding in Organ Pipe in 2005.
Native to the Old World. Widely cultivated in Sonora and Arizona.
OP: International boundary just W of Senita Basin, Rutman 29 May 1998 (ORPI). Sand along road to
Pozo Nuevo 1 mi N of international boundary, single plant, Rutman 12 Mar 2001 (ORPI). Hwy 85, roadside
seeding, N of park headquarters, area of roadside construction [see note for Polypogon monspeliensis], 9 Apr
2005, Felger 05-159.
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Figure 74. Triticum aestivum. Hwy 85 roadside, Organ Pipe: (A) 9 Apr 2003; (B) 18 Jan 2006.

Urochloa arizonica (Scribner & Merrill) Morrone & Zuloaga
[Panicum arizonicum Scribner & Merrill. Brachiaria arizonica (Scribner & Merrill) S.T. Blake]
Arizona signal-grass; piojillo de Arizona. Figure 75.
Hot-weather ephemerals, slender and single-stemmed to sometimes many branched, light
green and variously soft-pubescent, the hairs often bulbous-based, or the culms and leaves sometimes
glabrous or essentially so. Roots weakly to well developed. Leaf size and width varying with soil
moisture and warmth. Inflorescences of panicles 9–16 cm long with spike-like branches, the
branches triangular in cross-section. Panicle branches and pedicels conspicuously hairy, the hairs
often bulbous-based. Pedicels shorter than the spikelets. Spikelets panicoid, breaking off below the
glumes. Spikelets generally elliptic, 2.8–3.8 mm long, mostly hairy but sometimes glabrous, pale
green or reddish, the upper glumes and sterile lemmas with longitudinal veins and a net-like pattern of
green cross-veins toward the tip, or cross veins sometimes absent. Lower glume often to about half as
long as the spikelet. Lower floret sterile or staminate, with a lemma and palea, the lemma similar to
upper glume. Fertile lemma hard, the margins inrolled, enclosing the palea and grain.
Washes, arroyos, sand flats, and canyons; widespread and seasonally common across much of
Organ Pipe except the most arid areas, and Cabeza Prieta from the Pinta Sands eastward.
Texas to southern California and southward to Oaxaca.
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Figure 75. Urochloa arizonica. (A) Alamo Canyon, 15 Sep 2013; (B) between Armenta Ranch and Hwy 85, 6
Oct 2012; (C & D) Hwy 85, near N boundary of Organ Pipe, 11 Sep 2008.
OP: Sonoyta Hills, sandy flats along arroyo, 27 Aug 1943, Clark 10891 (ORPI). 8 mi by road W of
Visitor Center along Puerto Blanco Drive, 16 Oct 1977, Bowers 894. Armenta Well Ranch, 13 Sep 1978,
Bowers 1532. Estes Canyon, 12 Sep 1978, Bowers 1519. 1.5 mi W of State Route 85 and 0.15 mi S of
Armenta Ranch Road, 30 Sep 2006, Rutman 20060930-13.
CP: East Pinta Sands, 15 Sep 1992, Felger 92-759. Arroyos along Charlie Bell Rd, 18 Aug 1992,
Felger (observation). Road from Bates Well to Papago Well, 1.7 mi SW of W boundary of Organ Pipe, 14 Sep
1992, Felger 92-698.

Vulpia, see Festuca

Felger, Rutman, and Malusa: Flora of SW Arizona, Poaceae

135

††Zuloagaea bulbosa (Kunth) Bess
[Panicum bulbosum Kunth. P. plenum Hitchcock & Chase]
Bulb panic grass
Perennials often 50+ cm tall, with short, knotty rhizomes, the culm bases swollen and
bulbous, forming an ovoid corm—a unique feature among the grasses of the region. Spikelets
panicoid, 3.5–4 mm long. A monotypic genus segregated from Panicum.
Zuloagaea bulbosa was in the Ajo Mountains during the last Ice Age. The nearest known
present-day population is in the Baboquivari Mountains.
Widespread in Arizona above the desert, and not in the arid southwestern part of the state
since the last Ice Age. Arizona to Texas and South America.
OP: †Alamo Canyon, florets, 14,500 to 32,000 ybp (3 samples).
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ABSTRACT
A floristic account is provided for the cactus family as part of the vascular plant flora of the
contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern
Arizona. The modern native cactus flora includes 35 taxa in 12 genera, plus 2 non-native pricklypears that are not established in the flora area. The overall cactus flora including fossils and nonnatives totals 39 taxa in 13 genera: at least 17 taxa are represented by fossils recovered from packrat
middens, two of which are no longer present in the flora area. This account includes selected
synonyms, English, Spanish, and O’odham common names in when available, identification keys,
brief descriptions, images, local and general distributional, natural history, and ethnobotanical
information. This flora is specimen-based with selected specimens cited. A new combination is
proposed: Echinocereus coccineus Engelmann subsp. santaritensis (W. Blum & Rutow) M.A.
Baker. Echinomastus erectocentrus var. acunensis is treated as synonym of Sclerocactus johnsonii.
Club chollas in the flora area previously called Grusonia kunzei and G. parishii are correctly shown
to be G. wrightiana and G. kunzei, respectively. Cactus diversity in the flora area generally decreases
from regions of higher and more predictable rainfall (east side of the flora area) to lower and less
predictable rainfall (west side of the flora area). Sixteen taxa generally do not range westward from
the flora area and five do not range eastward. Cylindropuntia, with 12 present-day taxa, is the most
diverse cactus genus in the flora area as well as the Sonoran Desert. Also included is a discussion of
convergent evolution of water-conserving adaptations in Peniocereus striatus and an African
Euphorbia. This is the seventh contribution for this flora series published in Phytoneuron and
available on the website of the University of Arizona Herbarium.
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CACTACEAE – Cactus Family
Cacti, especially organ pipe (Stenocereus thurberi), inspired the formation of the Organ Pipe
Cactus National Monument. Some cactus species in the present–day flora are defining aspects of the
landscape while others can only be seen if you diligently search for them. These cacti have provided
people with significant food and beverages, the saguaro and organ pipe fruits being especially
delicious and sought after. The local cacti also have been used for house construction, medicine, and
for other practical as well as religious or ritual purposes (e.g., Castetter & Bell 1937; Felger 2007).
The yellow-spine prickly-pear, Opuntia engelmannii var. flavispina, occurs at former village and
farming sites and may represent introductions and/or selections by Native Americans.
Cactaceae is fourth largest family in the flora area (Felger et al. 2013a & b). The local cactus
diversity includes 12 genera and 39 total taxa with 31 native modern species plus 1 hybrid and several
varieties (Table 1). At least 18 taxa are represented by fossils recovered from packrat middens.
Coryphantha vivipara and Cylindropuntia multigeniculata, collected by Ice Age packrats in Organ
Pipe mountains, are not known from the flora area earlier than 9600 years ago. Cylindropuntia, with
12 present-day taxa, is the most diverse cactus genus in the flora area as well as the Sonoran Desert.
Organ Pipe has 32 modern, present–day native cactus taxa, Cabeza Prieta has 25 taxa, and 14 occur in
the Tinajas Altas region. Two prickly-pears, Opuntia engelmannii var. linguiformis, which is scarce,
and O. santarita, which was cultivated, are the only non-native cactus reported in the flora and are not
established or reproducing.
Within the study area, the diversity of cactus taxa decreases as aridity increases from east to
west. Sixteen taxa do not range westward from the flora area and five do not range eastward (Table
1). For example, the red–flowered mountain hedgehog cactus (Echinocereus coccineus subsp.
santaritensis), typically found in the high mountains of southeastern Arizona, occurs in the flora area
only at elevations over 1000 meters in the Ajo Mountains of Organ Pipe, and does not range farther
westward. In contrast, the many-headed barrel cactus (Echinocactus polycephalus) and beavertail
cactus (Opuntia basilaris var. basilaris) do not range farther eastward in flora area than the hyperarid
western part of the region.
Peniocereus striatus and Lophocereus schottii are at their northern geographic limits along
the southern margin of the flora area and the nearby Tohono O’odham lands—their northern limits
due to severity of winter freezing (see Felger et al. 2013a). Five cacti are scarce and/or of limited
distribution in the flora area and therefore of local conservation concern: Lophocereus schottii,
Mammillaria thornberi, Opuntia engelmannii var. flavispina, Peniocereus striatus, and Sclerocactus
johnsonii. Severe drought, probably correlated with climate change, has impacted a number of local
cactus populations, especially Cylindropuntia leptocaulis, C. ramosissima, Mammillaria spp., and
Sclerocactus johnsonii.
The 37 present-day cacti in the flora area (Figure 1) represent 22% of the total Sonoran
Desert cactus flora, which includes about 180 taxa (approximately 128 species plus 27 subspecies and
varieties, and 30 hybrids) in 21 genera (Felger et al., unpublished manuscript). Wiggins (1964), in his
flora of the Sonoran Desert, included 160 taxa of cactus, of which about 15 percent were infraspecific
taxa. The geographic extent used by Wiggins, based loosely on Shreve’s (1951) defining map, was
considerably broader than newer concepts of the Sonoran Desert (e.g., Felger et al. 2001; Turner &
Brown 1982). Furthermore, Wiggins included a number of cactus taxa clearly not even within the
boundaries of Shreve’s concept of this desert. The cactus family includes about 1800 species in 125
genera, native to the New World with a single exception (Anderson 2001).
Theft of cactus from the flora area is known to occur but the impact on local populations has
not been quantified. Poaching is probably greatest along the U.S./Mexico border near Sonoyta and
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less common along the more remote public road systems. Some poaching undoubtedly occurs for
commercial gain, but some plants are taken for personal collections or medicinal use. Although no
formal records of poaching exist, a few instances are remembered. In 2002 a hole and a crumbled
cigarette pack were all that remained of a tagged and geo-referenced night-blooming cereus
(Peniocereus greggii) plant that was part of a monitoring study at Organ Pipe (S. Rutman, pers.
observation). In another instance in the early 2000s, a National Parks ranger encountered a man
dragging the bottom end of a chain-fruit cholla (Cylindropuntia fulgida var. fulgida) from Organ Pipe
into Mexico, to use as a treatment for a stomach ailment. When asked why he couldn't get the plant
in Mexico, the man replied, “Because there are no more left over there.” At Bates Well in 2010, two
smugglers with an unknown motive were discovered carrying a barrel cactus (Ferocactus) pierced by
a long iron rod.
Table 1. Local distributions of cactus taxa for the flora in southwestern Arizona. † = modern taxon also
represented by a fossil specimen. †† = fossil taxon not found in the modern flora area. ** = non-native and not
established (not reproducing) in the flora area. OP = Organ Pipe Cactus National Monument, CP = Cabeza
Prieta National Wildlife Refuge, TA = Tinajas Altas Region. Geographic limits: W = taxa generally not ranging
westward from the flora area, and E = taxa generally not ranging eastward from the flora area.

Taxon

Region
Organ
Pipe

†Carnegiea gigantea
††Coryphantha vivipara
Cylindropuntia acanthocarpa var. coloradensis
Cylindropuntia acanthocarpa var. major
(†Cylindropuntia acanthocarpa)
Cylindropuntia acanthocarpa × C. spinosior
Cylindropuntia arbuscula
†Cylindropuntia bigelovii

OP
OP
OP
OP
(OP)
OP
OP
OP

Cylindropuntia echinocarpa
Cylindropuntia fulgida var. fulgida

OP

Cylindropuntia fulgida var. mamillata

OP

(†Cylindropuntia cf. fulgida)
†Cylindropuntia leptocaulis
††Cylindropuntia multigeniculata
†Cylindropuntia ramosissima
Cylindropuntia spinosior
Cylindropuntia versicolor

(OP)
OP
OP
OP
OP
OP

Cabeza
Prieta

Geographic
limit
Tinajas
Altas

CP

TA

CP

TA

W

E

(TA)
CP
CP

W
TA

CP

TA

CP

E
W
W

CP
CP
CP

TA

CP

TA

CP
CP

TA

†Echinocactus polycephalus
Echinocereus coccineus ssp. santaritensis
Echinocereus engelmannii ssp. engelmannii
Echinocereus nicholii

OP
OP
OP

(†Echinocereus sp./spp.)

(OP)

†Ferocactus cylindraceus

OP

CP

†Ferocactus emoryi

OP

CP

E
W
W
E
W
W

(TA)
TA
W
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†Ferocactus wislizeni
Grusonia kunzei
Grusonia wrightiana
Lophocereus schottii var. schottii

OP
OP
OP
OP

CP

TA

CP
CP

TA

†Mammillaria grahamii
Mammillaria tetrancistra

OP
OP

CP
CP

TA
TA

Mammillaria thornberi
(†Mammillaria sp.)
†Opuntia basilaris var. basilaris
†Opuntia chlorotica
Opuntia engelmannii var. engelmannii
Opuntia engelmannii var. flavispina
**Opuntia engelmannii var. linguiformis
(†Opuntia engelmannii &/or O. phaeacantha)
Opuntia phaeacantha
**Opuntia santa-rita
Peniocereus greggii var. transmontanus
Peniocereus striatus

OP

OP
OP
OP
OP
(OP)
OP
OP
OP
OP

Sclerocactus johnsonii
†Stenocereus thurberi

OP
OP

Total taxa: 39

36
Organ
Pipe

W
W

4

E

W

W
CP
CP
CP
CP

CP

(TA)
TA
(†TA)
W

TA

CP
25
Cabeza
Prieta

E

W
W
W

14
Tinajas
Altas

16
West
limit

5
East
limit

The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area including references for the fossil record from
packrat middens, as well as impacts due to USA–Mexico border issues (Felger et al. 2013a). In the
following species accounts, the accepted scientific names are in bold and selected synonyms are
italicized within brackets [--]. Common names, when known or worthwhile, are in English, Spanish,
and the Hia C-ed O’odham dialect, respectively (see Felger et al. 1992 and 2007 for usage of Hia Ced O’odham plant names). Spanish-language names are italicized. All specimens cited are at the
University of Arizona Herbarium (ARIZ) unless otherwise indicated by the abbreviations for herbaria
at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus National Monument (ORPI),
and the standardized abbreviations for herbaria (Index Herbariorum, Thiers 2013). Publication
information is provided for taxa (accepted names and synonyms) based on type specimens from the
flora area or in cases where such information augments our taxonomic decisions. We often refer to
Organ Pipe Cactus National Monument as “Organ Pipe,” Cabeza Prieta National Wildlife Refuge as
“Cabeza Prieta,” and the Tinajas Altas Region as “Tinajas Altas.” We include only selected natural
history and ecological information and references—the literature is far too vast to provide a
comprehensive coverage; Drezner and Lazarus (2007) give an excellent overview and interpretation
of much of the relevant literature.
We have seen specimens or images of all specimens cited. When no collection number is
provided, the specimen is identified by the date of collection. Generally only the first collector’s
name is given. The two non-native cacti in the flora area are not established as reproducing
populations, and are marked with two asterisks (**). Fossil specimens are indicated with a dagger
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Figure 1. Flora area in southwestern Arizona. (A) Above, overview of regional context; (B) below, detail with
local place names. Map B prepared by Ami Pate of Organ Pipe Cactus NM, 2013.
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symbol (†). The taxa represented by fossils but no longer present in the flora area are shown with two
daggers (††). Area designations are: OP = Organ Pipe Cactus National Monument, CP = Cabeza
Prieta National Wildlife Refuge, TA = Tinajas Altas region. Baja California refers to the northern
state and Baja California Sur to the southern state of the peninsula, and Baja California Peninsula
refers to both states or when the specific state is not known. The identification keys are for the
modern flora; taxa no longer occurring in the flora area are not included in the keys.
All Cactaceae are perennials and those in the Dry Borders Region (Felger & Broyles 2007)
including southwestern Arizona are characterized as follows: Plants from several centimeters to tree
height. Stems very succulent and spiny, or spines absent from Opuntia basilaris var. basilaris.
Branches, spines, leaves, and flowers arise from highly modified short shoots called areoles; areoles
on stems or floral structures often bearing extrafloral nectaries. Spines often differentiated into
central and radial spines. Leaves absent, or highly reduced and soon deciduous. Flowers sessile, one
per areole or multiple flowers in Lophocereus. Tepals (perianth segments) usually numerous and
intergrading from the outer tepals (sepal-like segments) to the inner tepals (petal-like segments).
Stamens numerous. Ovary inferior and deeply embedded in the receptacle, which often bears areoles,
spines, scale-like bracts, or is smooth (Mammillaria). The proximal part of the receptacle, covering
the ovary, is called the pericarpel; the distal part of the receptacle is fused to the hypanthium and the
stamens on its inner surface, and is called the floral tube. The base of the floral tube forms a nectar
chamber, containing sweet rewards for the pollinators. Fruits succulent or sometimes becoming dry
at maturity; seeds numerous.
Nine cactus genera in our flora have extrafloral nectaries (EFNs): Carnegiea, Cylindropuntia,
Echinocactus, Ferocactus, Grusonia, Lophocereus, Opuntia, Sclerocactus, and Stenocereus (e.g.,
Marazzi et al., unpublished manuscript; also see the species accounts, and Elias 1983 and Pemberton
1988). Whereas floral nectar rewards pollinators, extrafloral nectar rewards ants, which defend the
plants aggressively from insects (herbivores) seeking young succulent morsels. The EFNs are located
either on the areole “(as modified spines, or the secretory tissue embedded within spines and
functional in young stages) or on floral buds (as cryptic EFNs with the secretory tissue apparently
embedded within the floral bracts/scales)” (Brigitte Marazzi, pers. com. to Felger, 20 May 2014).
Echinocereus, Mammillaria, and Peniocereus are not known to have EFNs.
In the flora area of the northern Sonoran Desert, the funnelform flowers of the two columnar
cacti, Carnegiea and Stenocereus, are pollinated largely by bats, birds, and bees. The two nightblooming cereus (Peniocereus) are pollinated by hawk moths. The red-flowered claret-cup cactus
(Echinocereus coccineus) is adapted for hummingbird pollination and other diurnal-flowering cacti
are pollinated primarily by cactus-specialist bees. Some chollas (Cylindropuntia) have partially
nocturnal flowers and others propagate clonally and generally have sterile flowers. Most cacti have
succulent fruits adapted for animal dispersal, and relatively few have fruits that become dry at
maturity. The trend for dry fruits is more prominent in the xeric, western reaches of the flora area
than in the less arid eastern parts of the flora area. Seven species, or 22% of the cactus in our flora
area have fruits that generally become dry at maturity or soon thereafter: Cylindropuntia
acanthocarpa, C. echinocarpa, C. ramosissima, Echinocactus polycephalus, Grusonia kunzei, G.
wrightiana, and Opuntia basilaris. However, the fruits of Cylindropuntia ramosissima and the two
Grusonia may be facultatively semi-fleshy with favorable soil moisture.
The identification keys and descriptions pertain to plants and taxa (including genera, species
and populations) occurring in the flora area and except where otherwise stated, might not cover
variation of taxa or plants in other regions. All photos are by Sue Rutman unless otherwise noted.
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Key to the cactus genera of southwestern Arizona
1. Columnar cacti, mature flowering plants 2+ m tall, the stems not constricted into joints or pads.
2. Mature flowering plants usually more than 5 m tall; trunk well developed, branches none or
usually arising from more than 2 m above the ground; upper (fertile) stems with 19–25
ribs.................................................................................................................................... Carnegiea
2. Mature flowering plants usually not more than 5 (rarely to 7) m tall; essentially trunkless and
much branched from near base; stems with 5–18 (19) ribs.
3. Stem ribs 5–7; stems markedly dimorphic; pericarpel and fruits essentially
spineless...................................................................................................................... Lophocereus
3. Stem ribs (12) 15–18 (19); stems not dimorphic; pericarpel and fruits spiny (spines falling
away at maturity)........................................................................................................ Stenocereus
1. Not columnar cacti, mature flowering plants usually shorter than 2 m tall, or if taller (some chollas,
Cylindropuntia) then the stems constricted into many segments or joints.
4. Large barrel cacti, unbranched (solitary), the stem more than 20 cm diameter; larger spines stout
and glabrous or with very minute non-overlapping hairs; flowers and fruits hairless .... Ferocactus
4. Growth forms various, not large unbranched barrel cacti, the individual stems less than 15 cm
diameter (or thick, as in some prickly-pears); spines generally not very thick and rigid (except in
Grusonia and Echinocactus); flowers and fruits.
5. Plants forming dense mounds of multiple stems (“heads”) each 9–12 cm thick; spines very
stout and rigid, tomentose with overlapping white hairs (use lens); exterior of flowers and fruits
copiously white-woolly………………………………………………………....… Echinocactus
5. Plants not forming dense mounds, the stems mostly less than 7 cm thick and the spines not
exceptionally stout and rigid, or if spines stout and rigid, the plants with jointed stems; spine
surfaces not covered with short hairs; flowers and fruits not woolly.
6. Chollas and prickly-pears (opuntioids); stems constricted into joints or pads; areoles with
glochids (small spines deciduous at a touch; or glochids sometimes absent in Grusonia) in
addition to the larger persistent spines in at least some areoles (or larger spines none in O.
basilaris); leaves present on young growth and flowers (pericarpel) but small and quickly
deciduous.
7. Prickly-pears; stem segments (cladodes or “pads”) flattened or laterally compressed;
surfaces relatively flat, not tuberculate; spines not sheathed……………….……….. Opuntia
7. Chollas; stem segments (cladodes or “joints”) more or less rounded in cross-section
(cylindroid), often tuberculate; spines sheathed (or the sheaths reduced and inconspicuous in
Grusonia).
8. Plants often taller than wide; stems with more than 6 joints; spine sheaths covering most
or all of each spine (spine sheath perhaps not evident in C. fulgida var.
mamillata)………………………………………………………......……. Cylindropuntia
8. Plants usually forming colonies much wider than tall; stems with 1–6 joints; spine
sheaths tiny, only at tip of spine and soon deciduous……………………...……. Grusonia
6. Not chollas or prickly-pears; stems not constricted into joints or pads; areoles with or
without spines but without glochids (if spines small, then not readily deciduous); leaves none.
9. Stems less than 2 cm diameter, more than 20 times longer than wide; spines
inconspicuous, 1–8 mm long, not hooked; roots tuberous; rare………….....….. Peniocereus
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9. Stems 3–9 cm thick (if less than 3 cm then the central spines hooked), less than 10
times as long as wide; spines conspicuous, more than 8 mm long; roots not tuberous.
10. Most areoles with at least one hooked spine; flowers (pericarpel) and fruits without
scales or spines ……………………………………………………...….…... Mammillaria
10. Spines straight or curved but not hooked; flowers (pericarpel) and fruits with scales or
spines.
11. Plants usually branched, mostly from near the base, the stems more than twice
as long as thick; flowers and fruits spiny………………………..……….. Echinocereus
11. Plants usually unbranched, usually less than twice as tall as thick, ovoid to
nearly globose; flowers and fruits with scales but not spineless … …..….. Sclerocactus
SPECIES ACCOUNTS
Carnegiea
The genus has a single species. It is the largest cactus north of Mexico.
Carnegiea gigantea (Engelmann) Britton & Rose
[Cereus giganteus Engelmann]
Saguaro, sahuaro; saguaro; ha:sañ. Figure 2.
Stems unbranched or mostly with several erect branches; stem tissue becoming black when
cut or injured (see Cylindropuntia fulgida and Lophocereus). Stems heteromorphic, the transition
from sterile (juvenile) to fertile (mature) growth and first branches often about 4–5 m above ground,
the branches fertile (producing flowers). Sterile (lower) stem with 11–15+ ribs, the areoles with stout,
rigid spines, the longer central spine (3.7) 5–11 cm × (0.8) 1–2.3 mm; the sterile stem portion
becoming the trunk, not bearing flowers (except sometimes near the zone of transition to mature
growth), often reaching more than 30 cm diameter and sometimes to 75 cm diameter (Pinkava 1995).
Fertile (upper) portion of stems relatively more slender, often 35–53 cm diameter, mostly with 19–25
stem ribs, the ribs shallower than those of the sterile stems, with closely set or nearly confluent
flower-bearing areoles, the spines 2–3 cm × 0.3–0.4 mm, flexible and bristle-like.
Flowers often many per rib and mostly crowded, nocturnal, opening a few hours after sunset
and usually remaining open until about midday or later depending on temperature. Flowers 8.5–13 ×
6.5–8 cm; receptacle narrowly funnelform, with an unusually large region of solid tissue between the
ovary and nectar chamber. Larger (inner) tepals 2.3–3.5 × 1.2–1.8 cm; inner tepals, filaments, style,
and stigmas white; outer tepals and scales (floral bracts) green and often with reddish tips. Areoles of
floral bracts (scales) spineless or sometimes with a few bristle-like spines, and bearing small tufts of
wool; floral scales bearing extrafloral nectaries. Flowering mostly late April through much of May
and into early June; the first buds and flowers tend to emerge on the east side of stems; “flowers
appear all over the stem apex, but are better developed on the east-facing side due to the higher
temperatures there (Johnson 1924)” Drezner (2014: 587).
Fruits 6–9.5 × 3.5–4 cm just before dehiscence (opening), ellipsoid to obovoid, mostly green,
sometimes red especially near the tip, spineless or sometimes with few, weak, flexible, persistent
spines in some or rarely most areoles. (Stunted fruits or those developing under stress seem prone to
develop spines.) Dried floral remnant often persistent (the margin of its dilated base can be used like
a knife for slicing open the fruit). Fruit rind (pericarpel) bright red inside, not edible, splitting open at
maturity into 3 or 4 thick, spreading to recurved lobes, and from a distance appearing like strange red
flowers. Fruit pulp juicy, bright red, sweet, and delicious. Seeds about 2 mm diameter, dark red-
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brown to blackish, shiny and nearly smooth, and edible. Fruits mostly ripe in June and early July,
rarely a few in August.

Figure 2. Carnegiea gigantea. (A) Near Kris Eggle Visitor Center, Organ Pipe Cactus National Monument, 4
Feb 2005. (B) Chuckwalla Hills, 19 May 2006. (C) Estes Canyon, 25 May 2005. (D) Ripe fruit, note the
persistent dried floral remnant, Hwy 85 at Eagle Pass, 3 Jul 2006. (E) Lesser long-nosed bat (Leptonycteris
curasoae) covered with Carnegiea pollen, Bull Pasture, 15 May 2012; the bat is held in a gloved hand to avoid
potential rabies from a bite, photo by Tim Tibbitts. (F) Saguaro ribs, between Chico Shuni Village and Tepee
Butte, 4 Feb 2005. (G) Cross-section of a mature stem (from a fallen plant) near Organ Pipe headquarters, 25
Jan 2005. (H) Areoles of a young plant, note the stout spines and bifurcating stem rib, Redondo Valley, north
of Why, 20 Jan 2008.

Felger, Rutman, Malusa, & Baker: Southwestern Arizona, Cactus Family

10

Widespread and common across the region including middle and upper bajadas, hills and all
mountains including the Ajo Mountains to over 4100 feet. The Puerto Blanco samples, dated at
10,500 years, are the oldest documented record for saguaros anywhere and probably reflect its arrival
in the area. Some older dates for saguaro samples are contaminants (Van Devender 2002).
Sonoran Desert in Arizona and Sonora and ranging southward into thornscrub in southern
Sonora, and scarcely extending into California near the Colorado River. The saguaro does not occur
naturally on Baja California Peninsula.
This giant columnar cactus is the very symbol of the Sonoran Desert in Arizona and Sonora,
where it a keystone species and the state flower of Arizona (e.g., Drezner 2014; Felger 2007). This
genus of a single species was named by Britton and Rose, who wrote: “The genus is dedicated to Mr.
Andrew Carnegie. The Desert Laboratory of the Carnegie Institution of Washington, at Tucson,
Arizona, is surrounded by typical specimens of this unique plant” (1908: 188). The often repeated
but unconfirmed story is that, “naming the plant for Carnegie was a ploy to extract further funding
from him for plant research,” but that he saw through the ploy and was not pleased (Crosswhite 1980:
6).
Saguaros are long-lived and can be truly big—over 10 m tall and up to 9000 kg (Niklas &
Buchman 1994). The largest ones, however, are generally not the oldest ones. They often live about
150 years, the maximum life expectancy varying from about 125–200 years. There is considerable
variation in maximum size, growth rate, and transition to adult growth (height and age of first
flowering and branching), with this variation generally related to gradients in aridity and probably
secondarily to local habitat differences (e.g., Drezner 2008, 2013, 2014; Drezner & Lazarus 2008;
Steenbergh & Lowe 1983). For example, saguaros in the more arid, western reaches of the flora area
probably live longer, commence flowering at a later age (onset of flowering may be more than a
century) and generally have fewer branches and achieve smaller maximum sizes than those in the less
arid eastern reaches of the flora area.
Saguaro seeds germinate with the summer monsoon (e.g., Steenbergh & Lowe 1969) and
begin life in safe sites, generally beneath desert shrubs and trees, often legumes such as ironwood
(Olneya) and palo verde (Parkinsonia spp.). Within the flora area, these nurse plants reduce the
likelihood of a frost killing the tender young plants, by reducing heat loss to the night sky. Within the
flora area but especially at the colder eastern and northern limits of the saguaro, populations are found
on south-facing slopes, and often among boulders that radiate heat collected during the day.
Throughout their range, nurse plants and sometimes rocks offer young plants protection from the
fantastic sun of a Sonoran summer. “However, sometimes the usual nurse plants are absent, such as
at MacDougal Pass and the cactus flat north of Playa Díaz—a sand flat devoid of larger desert shrubs
or trees” in northwestern Sonora just south of the southeastern corner of Cabeza Prieta. “In such
places Pleuraphis rigida [Hilaria rigida], a large perennial grass, is the most frequent saguaro nurse
plant” (Felger 2000: 205).
The massive saguaro stems have relatively low surface-volume ratios in keeping with the
need for water conservation. As with senitas (Lophocereus schottii) and many other large columnar
cacti, the younger plants have fewer stem ribs, resulting in a lower s/v ratio, while the fertile stems of
the larger plants have more stem ribs and a higher s/v ratio (Felger & Henrickson 1997). Crosssection outlines for two sample saguaro fertile stems, 35 and 53 cm diameter, are shown in figure 35.
Both stems have 22 ribs and low s/v ratios, ranging from 0.1–0.17 cm2 per unit volume. The ratios
were determined from cross sections. If each stem were a true cylinder, with these diameters the s/v
ratios would be smaller still, about 0.07–0.11 cm2 per unit volume. When these values are compared
to the measured s/v ratios, one can see that the ribs have only a minor effect on the s/v ratio in this
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large-stemmed cactus. This favorable s/v ratio for water conservation is achieved at the expense of
limiting photosynthetic tissue and replacing it with large volumes of non-photosynthetic, waterstoring tissue (Drezner 2003; Mauseth 2000; also see discussion for Peniocereus striatus).
The abundant flowers and fruits of the saguaro are irresistible to the Sonoran Desert fauna.
The lesser long-nosed bat (Leptonycteris yerbabuenae) is among the important pollinators and seed
dispersers at night along with the western white-winged dove (Zenaida asiatica mearnsii) in daytime
(e.g., Fleming 2002; Fleming et al. 1996; Martínez del Rio 2007). Numerous other birds, bees and
other insects, also visit the flowers, as well as small mammals like round-tailed and Harris antelope
ground squirrels (Tim Tibbitts, observation; also see Stenocereus thurberi). The fruits are consumed
and seeds dispersed by an even wider range of animals, including coyotes, javelinas, lizards, desert
tortoises, and birds ranging from ravens to cactus wrens, finches, and orioles. The lesser long-nosed
bats feed on floral nectar of saguaros as well as that of organ pipes and agaves (Agave palmeri). The
agave pollen is large-grained, sticky, and a rich yellow color, imparting a golden-yellow color to the
bat’s fur. Saguaro pollen by comparison is finer, drier, and paler, imparting a pale blonde color to the
bat’s fur. However, the saguaro doesn’t enjoy a commensal relationship with all its neighbors.
Saguaros are sometimes uncommon near waterholes, especially in the Tinajas Altas region,
undoubtedly due to the desert bighorn that smash the stems with their horns in order to eat the
succulent tissue (Felger et al. 2012; Russo 1956).
The ecologist Forrest Shreve observed, “The sahuaro appears to suffer from very few
diseases and natural enemies, the greatest decimation in its numbers being occasioned by mechanical
agencies. When struck by lightning or wounded in any other manner during the dry season, it
recovers rapidly by the formation of a heavy callus over the wounded spot. If it is wounded in the
rainy season, however, bacterial decay sets in very rapidly and a large plant may be destroyed in less
than a week as a result of a small wound.” (Shreve 1920: 166). Shreve was correct concerning
recovery from most dry-season wounds but more hopeful than accurate on the recovery from
lightning, which in any case would rarely occur during the dry season. For instance, on 4 September
1969, following a spectacular storm in the Tucson Mountains of Saguaro National Park, Warren
Steenbergh surveyed 17.7 ha and found 11 victims of “instant death by explosive mechanical
breakage and massive destruction of cell tissues” (Steenbergh 1972). An ongoing study of about 135
reproductive individuals on a 0.96 ha plot adjacent to Saguaro National Park (East) recorded deathby-lightening for three individuals between 1997 and 2014 (William Peachey, pers. comm. to Malusa
2014). Victims are inevitably among the largest individuals—the lightning rods of the desert.
The hot bolts of the summer monsoon are not the only violent agent of mortality for the giant
cactus. Blowdown can occur whenever these large, heavy plants are turgid and the soil is wet and
relatively soft. At least 60 large saguaros were blown over in a microburst wind and rainstorm one
night in August 1992 in the vicinity of Little Tule Well, visible from the road along a distance of
about 2 km, and the area of wind-felled giant cacti extended far beyond those two kilometers. Nearly
all these saguaros were lying in the same direction with the tips pointing southwest. In addition many
large chollas (Cylindropuntia fulgida and some C. bigelovii) and a few large ocotillos (Fouquieria
splendens) had blown over. For severe weather events, the winter storm of January 21–22, 2010 was
noteworthy. Within view along the South Puerto Blanco Drive, 156 saguaros, 3 organ pipes, and 1
senita cactus fell over as a result of this storm. All except one saguaro were large individuals.
Maximum wind speed at the nearby town of Ajo reached 94 mph on January 21 (Bohlin et al. 2010);
in the previous 24 hours, 2.5 inches of rain had fallen at the nearby Senita Basin weather station
(Organ Pipe Cactus National Monument 2011). A combination of high wind and wet soil was
responsible for this blowdown event; higher gusts have been recorded in previous years when the soil
was not as wet, without any blowdowns of this magnitude.
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The saguaro is the most culturally important and revered plant in the flora region and across
the Sonoran Desert in Arizona and northern Sonora (Bell et al. 1980; Booth 2005; Bruhn 1971;
Castetter & Bell 1937; Castetter & Underhill 1935; Crosswhite 1980; Felger et al. 1992; Hodgson
2001; Lumholtz 1912; Nabhan 1982, 1985; Nabhan et al. 1982; Rea 1997; Toupal 2006; Betty
Melvin in Zepeda 1985: 73). The fruit, ripe in early summer, served as a major food resource, and
people seasonally moved their residences for the harvest. Important saguaro fruit-gathering camps
for the Hia C'ed O'odham included Ajo, Bates Well, the Quijotoa Mountains, Quitovac, and Santa
Rosa (Bell et al. 1980), and some camps were used for harvesting organ pipe fruit as well (Hodgson
2001). The Presidential Proclamation establishing Organ Pipe Cactus National Monument in 1937
specifically allows the O’odham to continue their traditional harvesting of the fruits.
The juicy, sweet pulp is eaten fresh, dried for later use (see organ pipe, Stenocereus thurberi),
or made into syrup and wine. The protein- and oil-rich seeds are ground and consumed, either freshly
harvested or stored. Saguaro and organ pipe wine is ceremonially important among O'odham groups
in the Dry Borders region. “They eat [saguaro fruit] and they eat the syrup out of the [saguaro fruit]
and jam. . . and seeds. . . they [make gruel with wheat]” (Betty Melvin in Zepeda 1985: 73).
Lumholtz (1912: 331) mentioned that Hia Ced O'odham “used to come as far as Quitovaquito and
Santo Domingo to gather mezquite beans. . . and eat sahuaro and pitahaya.” (Santo Domingo was an
hacienda near Quitobaquito along the Río Sonoyta.)
The term pitahaya has been used to refer to columnar cacti in general, including the saguaro
and organ pipe, as well as Echinocereus (Castetter & Underhill 1935; Crosswhite 1980; Felger 2007;
Mitch 1972). The 17th century travels of Kino and Manje must have been sustained in part by the
dried fruits, for they rarely traveled during the summer yet often mention the pitahaya fruits given to
them by the people of Pimería Alta (Burrus 1971). When ripe saguaro fruits open, the red seed-filled
pulp may fall from the husk (pericarpel) to dry in branches of nurse trees or on rocky ground. These
have been gathered by Tohono O'odham as a sweet treat called chuñ. Saguaro fruit dried as fruit
leather can be kept for many months, eaten as nutritious trail food, or pressed like figs in “saguaro
newton” cookies (Martha Ames Burgess, pers. com. to Felger, 2014; also see Hodgson 2001).
The dry, woody stem ribs were used for construction material—made into slats for house
frames, walls, and shelves, and also fashioned into saguaro fruit-gathering poles, light tools, tongs for
picking cholla buds and joints, cradleboards, bird cages, traps for quail, and fire drill boards (Bell et al.
1980; Felger 2007; Felger et al. 1992). Cactus “boots,” the woody calluses formed around
woodpecker or flicker holes, were fashioned into various containers or vessels, including drinking
bottles, dishes, and tobacco pouches. Ezell (1937) and Haury (1938/1965) deduced that the Hohokam
used vinegar from saguaro wine to etch designs on seashells that are so abundant in the
archaeological record.
OP: South Puerto Blanco Drive, 6 km W of Hwy 85, 26 Apr 1990, Felger 90-70 (ARIZ, ORPI 15309).
Upper bajada of Ajo Mts along Alamo Canyon Road, Rutman 12 Jun 2002 (ORPI 14849). Senita Basin,
Anderson 14 Jun 2002 (ORPI 14848). †Alamo Canyon, seeds, 8130 & 8590 ybp. †Puerto Blanco Mts, on
ridge, seeds, from modern (30) to 10,540 ybp (20 samples).
CP: Charlie Bell Road near the E Refuge Boundary, 12 Jun 1992, Felger 92-532. 3.1 mi W of Tule
Well on Camino del Diablo, 5 Mar 1995, Rebman 2884 (DES).
TA: See Felger et al. (2012). †Tinajas Altas, seeds, 1230 to 8970 ybp (6 samples). †Butler Mts, seeds,
3820 to 10,500 ybp (4 samples; also to 11,250 ybp, but dates older than 10,500 years may be contaminants).

Cylindropuntia – Cholla; choya
Low-growing to shrub-sized cacti (or sometimes small trees). Stem segments (joints or
cladodes) cylindrical and longer than wide. Spines uniquely enveloped with a deciduous epidermal
sheath. Spine glands as nectaries in the upper part of areoles functioning on young stems, floral buds,
and flowers. Flowers diurnal, except crepuscular or nocturnal in C. fulgida and C. leptocaulis, and C.
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ramosissima. The genus includes 35 species native in western USA, Mexico, and the West Indies.
The greatest diversity is in southwestern USA and adjacent Mexico, and especially the Sonoran
Desert region.
The three opuntioid genera (subfamily Opuntioideae) in the flora area, Cylindropuntia
(chollas), Grusonia (club chollas), and Opuntia (prickly-pears), are generally characterized as
follows: Stems with determinate, rhythmic (seasonal or annual), constricted growth increments
resulting in individual stem segments or cladodes (called “joints” in chollas and club chollas, and
“pads” in prickly-pears). Areoles bear glochids (small, readily detachable spines with tiny retrorse
barbs), and at least some areoles bear spines, which generally are not readily detachable (spines
absent on Opuntia basilaris var. basilaris). Young, growing stem segments and buds and flowers
bear small but conspicuous leaves, 1 per areole, succulent, subulate, cylindrical, or conical, and are
soon deciduous. These small, vestigial leaves have C3 photosynthesis, in contrast the rest of the plant
and most cacti (including those in the flora area), which have CAM photosynthesis. The stamens are
sensitive: the filaments close inward when touched, for example enveloping a pollinating bee. The
actual seeds are enclosed in larger, light tan, bony aril-like structures, which look like seeds. This
bony aril-like covering of opuntioid seeds forms as flaps along the margins of the curled distal part of
the funiculus. The actual seed has a nearly smooth, dark brown testa (seed coat) and a shape much
like that of other large cactus seeds, but is fused to the inner surface of the much larger and variously
shaped aril-like cover.
Cylindropuntia, with 12 taxa in the floral area, is the most diverse cactus genus in the region
as well as in the Sonoran and Chihuahuan Deserts. Chollas are a conspicuous feature of the
landscape across the flora area. The chollas of the eastern, or Arizona Upland areas of the flora area
have fleshy fruits (except C. acanthocarpa), while the “western” species, in the more arid Lower
Colorado Desert region, tend to have fruits that quickly become dry upon ripening.
Sue Rutman found many cholla populations significantly reduced during the deep drought in
the decade beginning in the early 2000s, including widespread die-off in Organ Pipe and Cabeza
Prieta and southward in northwestern Sonora. Not only was the drought significant enough to cause
loss of turgidity and mortality, but also small mammals began eating chollas for scarce moisture. The
smaller chollas with relatively high surface/volume ratios, such as C. leptocaulis and C. ramosissima,
experienced the greatest die-off. For example, near Teepee Butte in Cabeza Prieta, only a small
percentage of C. ramosissima remained by about 2010 in an area where the species previously was a
major part of the landscape. As of 2014, these populations had not recovered. Similar droughtinduced die-off of chollas has been documented in other regions of the Sonoran Desert (Bobich et al.
2014).
Ranchers occasionally burn the spines off both chollas and prickly-pears to make them more
palatable for cattle, a process referred to as chamuscando (scorching the exterior), which dates back
to mid-1700s. For example, Ratcliff (1946) reported that in Organ Pipe, “The Grays have burned
cholla cactus to furnish some food for the stock. After the spines have been burned off the cattle eat
all edible portions down to the stalk.”
Flower buds and young cladodes (joints or stem segments) of the larger chollas were
harvested in spring and cooked as vegetables. The fruits of the fleshy or succulent-fruited species
were eaten fresh or cooked. The large “seeds” were discarded. The spines and glochids of chollas
and prickly-pears were removed by several methods including vigorously brushing them in sand or
gravel, often using a creosotebush (Larrea) branch as a brush, or soaking in water (e.g., Childs 1954;
Felger 2007; Felger & Moser 1985; Hodgson 2001; Rea 1997).
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1. Fruits proliferating in perennial pendant chains, not spiny, remaining green and fleshy when ripe,
present all year ........................................................................................ Cylindropuntia fulgida
1. Fruits single, not proliferating in pendent chains (occasionally with 2 fruits together), the fruits
fleshy and green or yellow, present all year or less, spiny or not, and sometimes becoming dry
upon ripening.
2. Main axis (trunk) well developed, generally straight and erect; fruits yellow.
3. Joints (3) 4–6+ cm diameter (excluding spines), and very readily detachable; stem surfaces
obscured by a dense cover of spines; inner tepals pale yellow-green; fruits soon becoming dry or
sometimes persisting and semi-fleshy ............................................... Cylindropuntia bigelovii
3. Joints less than 3 cm diameter, not readily detachable; stem surfaces generally visible; inner
tepals fuchsia to purple; fruits fleshy and persistent. ........................... Cylindropuntia spinosior
2. Main axis (trunk) not well developed, or if so, then usually not straight and erect; fruits
generally not yellow.
4. Joints 1.5 cm or more in diameter, the surfaces visible through a sparse cover of spines or
partially to fully obscured by spines, each joint usually evenly spiny from the base to the tip;
stems variously purplish, reddish, or greenish.
5. Fruits remaining fleshy at maturity and semi-persistent ……...... Cylindropuntia versicolor
5. Fruits dry when mature and not persistent.
6. Stem tubercles mostly 16–24 mm long; inner tepals variable—yellow, orange-brown to
dull golden-yellow, red, or purple, the filaments red or red-purple (occasionally green);
basal tubercles of fruits much longer than upper tubercles .. Cylindropuntia acanthocarpa
6. Stem tubercles 11–16 mm long; inner tepals green; filaments green to yellow; basal
tubercles of fruits nearly equal to the upper ones ................... Cylindropuntia echinocarpa
4. Joints mostly l (1.2) cm or less in diameter, the surfaces readily visible through a sparse cover
of spines, the lower areoles of each joint likely to bear only glochids; stems remaining green all
year.
7. Tubercles rather flat but sharply defined with diamond-shaped (rhomboid) outlines; each
areole in a groove; fruits dry and bristly at maturity.................... Cylindropuntia ramosissima
7. Tubercles relatively obscure or poorly developed, the stem surfaces smooth; areoles not in
grooves; fruits fleshy and not bristly at maturity.
8. Plants usually with a short but thick, woody trunk; terminal joints mostly 7–12 mm
diameter; ripe fruits yellow-green or mostly green (sometimes tinged with pink or pale
red) ................................. ............................................................ Cylindropuntia arbuscula
8. Plants without a well-defined trunk; joints mostly 4.5–6.5 mm diameter; ripe fruits bright
red-orange ................................................................................. Cylindropuntia leptocaulis
Cylindropuntia acanthocarpa (Engelmann & J.M. Bigelow) F.M. Knuth
[Opuntia acanthocarpa Engelmann & J.M. Bigelow, 1856]
Buckhorn cholla; choya; ciolim (also called hanamĭ, the general term for cholla). Figures 3 & 4.
Shrubby chollas, 0.4–2 m tall; trunk often poorly defined, not straight; branching at various
heights, the branches including the ultimate joints upright to spreading, green to grayish green, and
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becoming reddish purple on some plants in winter and dry seasons, while other plants, even adjacent
ones, remain green or greenish. Stem segments (joints) firmly attached. Mid-joint stem tubercles
1.5–3 cm long, more than twice as long as broad. Spines moderately to quite densely covering the
joints, often partially obscuring stem surfaces; spines highly variable among individual plants, even
adjacent ones: spines white, yellow to dark grayish or reddish purple, the spine sheaths yellow and
inflated (baggy) to dark in color and tightly fitting (not baggy). Flowers 5–6 cm wide, highly variable
in color but uniform on an individual plant: inner tepals uniformly dull to bright yellow, goldenyellow, orange or orange-brown, red–orange or reddish, rose-pink, or sometimes bright red; flowering
April and May. Filaments red, or rarely green; anthers yellow. Fruits dry after ripening, generally
within one to several months, bur-like with bristly spines, and not persistent, the basal tubercles of
fruits much longer than upper tubercles; dry fruits variously tan to purplish black, eventually
becoming gray or brownish, or fruits sometimes infertile, tan, and shriveled.
Buckhorn cholla is common and widespread across most of the flora area; sandy to rocky
soils on hills and mountains, bajadas, and desert plains and valley flats, from the lowest elevations to
the higher mountains. It has been part of the local flora for at least 20,500 years.
Cylindropuntia acanthocarpa occurs in the Sonoran and Mohave Deserts: northwestern
Sonora, western and central Arizona, southeastern California, southern Nevada, and southwestern
Utah. Populations in northwestern Baja California formerly included in C. acanthocarpa have been
segregated as C. sanfelipensis (Rebman) Rebman. Cylindropuntia acanthocarpa is diploid and has
bisexual (perfect) flowers, while C. sanfelipensis is hexaploid and gynodioecious (Rebman 1995,
1999). There are, however, other gynodioecious chollas.
The flower buds and young stems (cladodes or joints), harvested in spring and often pit-baked,
have been important food resource for O'odham people since prehistoric times (Felger 2007;
Greenhouse et al. 1981; Hodgson 2001). Seepweed (Suaeda nigra) often was used to line the pit and
as the interlayered steamer (Curtin 1949; Rea 1997; Russell 1908), or saltbush (Atriplex spp.,
including A. cansescens) was used if seepweed was not available (Martha Ames Burgess, pers. comm.
to Felger, 2014). Betty Melvin (in Zepeda 1985: 55) related that the Hia Ced O’odham “collected the
cholla buds, we’d collect it and dry it.” The baked, dried flower buds continue to be a favored food of
the regional O’odham people (Hodgson 2001; Rea 1997) and are available in southern Arizona as a
gourmet specialty food (Burgess 2014).
Four intergrading varieties Cylindropuntia acanthocarpa have been recognized by Benson
(1982) and Pinkava (1999a, 2003a), two of which occur in the flora area. Chollas in the flora area
called variety coloradensis are reported as generally replacing those called var. major westward in the
Lower Colorado Valley area, encompassing portions of the western part of Organ Pipe and most of
Cabeza Prieta and the Tinajas Altas region. Variety coloradensis is characterized by yellow or
yellowish spines and spine sheaths, with the sheaths more inflated and the plants more robust and
with a more upright growth habit than in var. major. Recent data collected by Baker suggests that var.
coloradensis should be included within var. acanthocarpa.
Chollas in the flora called var. major are reported as primarily occurring in Arizona Upland
areas including higher elevations in the flora area encompassing most of Organ Pipe and the eastern
part of Cabeza Prieta. Variety major has been identified as having spines yellowish to commonly
dark with dark and tightly fitting (not baggy) spine sheaths, and the plants generally being less robust
and with branches more often spreading, and the joints shorter and not as densely spiny as var.
coloradensis. These distinctions, however, are often feeble and plants identifiable as either variety
can be found across the flora area, including plants next to each other. Another problem involves the
neotype locality of var. major in Organ Pipe, which is confusingly situated in or near the zone of
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reported intergradation; thus the epithet major has been used for the eastern populations more or less
by convention (Felger & Zimmerman 2000).
According to Prof. Donald Pinkava (1999a), populations of Cylindropuntia acanthocarpa var.
thornberi (Thornber & Bonker) Backeberg occur in northwestern Arizona. Variety acanthocarpa
does not occur in the Sonoran Desert but var. thornberi does, just north of Phoenix at Table Mesa and
in the Horseshoe Dam area. Marc Baker’s research suggests that populations of var. thornberi are
restricted to higher elevations east of those of var. acanthocarpa and north of those of var. major. In
either case, the varieties acanthocarpa and thornberi are not entirely geographically or
morphologically segregated. For example, Prof. Pinkava identified several specimens at ASU
collected from the original type locality of C. acanthocarpa at Cactus Pass, Yavapai County as var.
thornberi and specimens from the lectotype locality of C. acanthocarpa at Hillside, Yavapai County
(see Benson 1982: 913) as approaching var. thornberi.
Since Benson (1969: 20) did not find the type specimen of Opuntia echinocarpa var. major
Engelmann & J.M. Bigelow (C. acanthocarpa var. major) from the collection of Arthur Schott in
1855 (Engelmann & Bigelow 1856), he designated a neotype at the herbarium of Pomona College
(POM) and reported a “Duplicate: Herbarium of the Organ Pipe Cactus National Monument.” The
neotype is indeed at the POM herbarium (incorporated into RSA) but no duplicate (it would be an
isoneotype) was found at the Organ Pipe herbarium (ORPI) and it probably never was there. Steve
Boyd at RSA (pers. comm. to Felger, 2005) wrote, “I feel like you were pretty lucky on this one.
Benson’s cacti were not well curated, with lots of things, including many he cited as neotypes,
lacking determinations. I wouldn’t be surprised if Benson never deposited the other specimen at
Organ Pipe, based on what I’ve seen of his material, processed and unprocessed.”
Cylindropuntia acanthocarpa might be confused with C. echinocarpa, and both are members
of subgenus Cylindropuntia. In general C. acanthocarpa forms larger and more openly-branched
plants and C. echinocarpa is more densely branched and more densely spiny with whiter spines, the
plants are often smaller, and generally occur in drier, hotter areas, although their geographic ranges
overlap. The fruit umbilicus (depression of flower scar on fruits) is usually shallow in C.
acanthocarpa. “Seeds” (the seed enclosed in the bony aril) of the two species, at least among
specimens from the flora area, are remarkably similar. In both species the developing seeds form
facets or angles where they press against one another tightly packed in the developing fruit (the fruits
lack a succulent matrix that might keep the developing seeds apart). Yet the seeds of C. echinocarpa
are often somewhat smoother, with few angles or facets, and more nearly disk-shaped than those of C.
acanthocarpa; and perhaps C. echinocarpa has fewer seeds per fruit than C. acanthocarpa. The
differences, however, do not seem reliable enough to use as key characters. A difference in length of
stem tubercles, however, is a reliable key feature that can be seen at any time of year. To add to the
confusion, however, hybrids between the two species occur frequently in areas of sympatry. The
putative hybrid, C. ×deserta (Griffiths) Pinkava, is morphologically intermediate and often bears
flowers with intermediate coloration. Backcrossing may lead to the introduction of introgressant
characters in otherwise typical individuals of either parent. Within the flora area there is a general
trend for C. echinocarpa to more often occur in valleys and sandy soils, and C. acanthocarpa to be
prominent on rocky slopes, even to peak elevations, and both can be common on bajadas.
Although the biological reality of the two varieties of C. acanthocarpa in southwestern
Arizona can be problematic, they are reported to be distinguished as follows:
1. Plants branching at or near the base, branches mostly erect or ascending; sparsely branched;
tubercles mostly greater than 6 mm wide and 6 mm high; spines ca. 18 per areole, the spine sheaths
bright white or pale yellow, mostly absent after the first or second year; unsheathed spines dull yellow
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or flesh colored or sometimes brown (on melanistic forms); sheathed central spines conspicuously
wider (mostly more than 1 mm thick) and longer than auxiliary central spines and radials; contrast
between the color of the new joints with sheathed spines and old joints with unsheathed spines is
striking. ................................................................. .. Cylindropuntia acanthocarpa var. coloradensis
1. Plants with a single stem or several stems from the base, erect or spreading; densely branched;
tubercles mostly less than 5 mm wide and less than 6 mm high; spines ca. 12 per areole, the
unsheathed spines bright pale yellow or whitish, brown, rust or grey and sometimes multi-colored;
sheathed central spines not much thicker than 0.5 mm and not conspicuously wider than auxiliary
central or radial spines....................................................... Cylindropuntia acanthocarpa var. major

Figure 3. Cylindropuntia acanthocarpa var. coloradensis. (A & D) Kofa Queen Canyon, Kofa Mts, 5 Apr
2014: (D) note spine sheaths drop off after 1–2 years, revealing dull, beige-colored spines. (B & C) Near Horse
Tanks, Castle Dome Mts, 6 Apr 2014: (B) note central spines distinctively larger than radial spines and sheaths
whitish, reflective, and baggy.
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Figure 4. Cylindropuntia acanthocarpa var. major. Valley of the Ajo, near intersection of Hwy 85 and
Armenta Ranch Road: (A) 3 Jul 2013; (H) fresh, nearly dry fruit (held in tongs), 17 Jul 2013. (B) Developing
stem with leaves, Ajo Mountain Drive, W of Ajo Mts, 2 Aug 2013. Alamo Wash, 1 mi E of Hwy 85: (C, D, E)
17 Jul 2013; (G) 23 May 2006. (F) Near N boundary of OP, E of Hwy 85, 12 May 2006.
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Cylindropuntia acanthocarpa var. coloradensis (L.D. Benson) Pinkava
[Opuntia acanthocarpa var. coloradensis L.D. Benson]. Figure 3.
OP: 1 km NNE of Red Tanks Well, 2000 ft, 4 Mar 1988, Baker 7578 (ASU, ORPI 9771). 2 km NW
of Dripping Springs, 525 m, 7 Mar 1988, Baker 7587 (ASU, ORPI 8891). 0.8 km E of summit of Twin Peaks,
1740 ft, collected because of the odd flowering time, flowers brown-orange, 1 Aug 1990, Baker 7883 (ORPI
9793). 2 km W of Hwy 85 at N boundary of Monument, [including] C. leptocaulis, Ferocactus emoryi,
Mammillaria grahamii, Opuntia engelmannii, O. fulgida var. fulgida, Peniocereus greggii, 2 Dec 1990, Felger
90-501 (both yellow-spined and dark-spined plants present). Granite hills, Gunsight Hills, E of Kuakatch, with
Larrea, Opuntia fulgida, O. leptocaulis, O. arbuscula, O. phaeacantha, 14 Mar 2003, Rutman 2003-533 (ORPI
14850). Mouth of Alamo Canyon, Rutman 14 Apr 2003 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft,
10 Apr 2005, Felger (observation).
CP: 7 mi E of Papago Well, 14 Mar 1937, Harbison 17004 & 17005 (SD). 3.1 mi W of intersection at
Tule Well along Camino del Diablo, flowers golden-yellow with outer tepals showing some magenta, filaments
red, anthers yellow, style cream, stigma cream-green, 5 Mar 1995, Rebman 2883 (ASU, SD).
TA: E end of Tinajas Altas Pass, 12 Feb 1977, Reeves R5395 (ASU). Mesa 1 km E of Tinajas Altas,
22 Nov 2008, Felger 08-190. Flats adjacent to granitic hills, SW side of Tinajas Altas range, 10 Jan 2002,
Felger (observation).

Cylindropuntia acanthocarpa var. major (Engelmann & J.M. Bigelow) Pinkava
[Opuntia echinocarpa Engelmann var. major Engelmann & J.M. Bigelow, Proc. Amer. Acad. Arts 3:
305–306, 1856. O. acanthocarpa var. major (Engelmann & J.M. Bigelow) L.D. Benson]. Figure 4.
OP: Headquarters of the Organ Pipe Cactus National Monument, 2500 ft, sandy soil, 26 May 1962,
Steenbergh 5-2662-1 (neotype of Opuntia echinocarpa var. major Engelmann & J.M. Bigelow, POM
306088/RSA).

Variety not designated:
OP: Quitovaquito, 28 Nov 1939, Harbison 26185 & 26192 (SD). Growler Well, Nichol 27 Apr 1939
(ORPI 1154, det. Lyman Benson 1962). Aguajita Wash, 6 Apr 1988, Felger 88-323. 2.4 mi W of Hwy 85 on
Puerto Blanco Drive, 19 Jun 1989, Felger 89-225. †Alamo Canyon, seeds, 1150 to 17,830 ybp (4 samples).
†Montezuma’s Head, seeds, 20,490 ybp. †Puerto Blanco Mts, on ridge, seeds, 980 to 9720 ybp (12 samples).
CP: Observations, Felger: Agua Dulce Pass, Eagle Tank, Buckhorn Tank, Cabeza Prieta Tanks, 13–15
Jun 1992; Childs Mt, 2845 ft, 18 Aug 1992.
TA: †Tinajas Altas, seeds, 1230 to 10,070 ybp (6 samples).

Cylindropuntia acanthocarpa × C. spinosior
There are two herbarium records for this putative hybrid in Organ Pipe. Sue Rutman found
additional plants in the north-central part of Organ Pipe about two miles from the nearest known C.
spinosior. Fruits of the hybrid are yellow, spiny, and dry earlier than those of C. spinosior but later
than those of C. acanthocarpa. Cylindropuntia acanthocarpa has dry, spiny fruits and C. spinosior
has fleshy yellow, and spineless fruits.
OP: W of Bates Mts, plants to 2 m tall, with Opuntia arbuscula, O. leptocaulis, O. fulgida, etc., 23
Mar 1990, Baker 7774 (ASU). Just across international border from Las Palmas, 1410 ft, just S of Dos Lomitas,
UTM: 12 334300 3526300, Atriplex polycarpa flats with Larrea, Opuntia fulgida, O. leptocaulis, Peniocereus
greggii, Prosopis glandulosa, shrub 1.8 m tall, flowers red-purple, style pale red-purple above, pale greenyellow below, stigma cream-white, fruits pale green and/or yellow, often tinged with red-purple, especially
about areoles, 23 May 1991, Baker 8366 (ASU, SD).
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Cylindropuntia arbuscula (Engelmann) F.M. Knuth
[Opuntia arbuscula Engelmann]
Pencil cholla; siviri, tasajo; vipinoi. Figure 5.
Shrubby chollas, 0.8–2+ m tall, sometimes with a thick woody trunk, much branched above,
with a dense crown. Smaller (ultimate) joints readily detaching, mostly (3.5) 4–15 cm × (7) 8.5–12
mm, green to yellow-green all year; tubercles scarcely raised; areoles rather widely spaced; spines
1.8–3.5 cm long, slender, mostly one spine per areole, less often 2 or 3, the lower areoles on each
joint mostly spineless. Flowers 2–3.5 cm wide; inner tepals greenish yellow, yellow, or yellowbrown; outer tepals reddish, purple, or orange; filaments green; anthers yellow. Fruits fleshy, often
produced in large quantities and 1 or often several fruits at a stem tip, often persistent for about 1 year,
2.3–2.8 cm × 10.7–12 mm, sometimes enlarging with age, yellow-green or green even when ripe, or
sometimes with slight reddish or yellowish tinge, the umbilicus (the top the fruit) unusually deep.
Flowering April and early May. 2n = 66.

Figure 5. Cylindropuntia arbuscula. (A, D, & E) Ajo, 30 Apr 2005. Sandy plain near Kuakatch Wash west of
Hwy 85: (B) portion of stem, 4 Mar 2009; (C) fruit, 28 Feb 2008. (F) Redondo Valley, N of Why, 20 Jan 2008.

Felger, Rutman, Malusa, & Baker: Southwestern Arizona, Cactus Family

21

Widely scattered in Organ Pipe, mostly in sandy loam soils of valley bottoms and bajada
plains, and sometimes along the margins of arroyos. Also at the eastern extent of Cabeza Prieta
between the Growler Mountains and Daniel’s Arroyo, where this cholla thrives in narrow gullies cut
into caliche terraces. This cholla does not range farther westward from the flora area.
Arizona from Maricopa County southward and Sonora southward to the coastal plain
southeast of Guaymas.
Cylindropuntia arbuscula is hexaploid, 2n = 66 (e.g., Pinkava 2003a). Pentaploid chollas,
which often form local clones, have been called C. arbuscula (Pinkava 1999a) but are probably
hybrids with C. arbuscula as a parent or are hybrids with a different origin than C. arbuscula (C.
arbuscula is likely of hybrid origin with C. leptocaulis as one of its parents). Marc Baker determined
chromosome numbers of C. arbuscula from various locations in Pima County and elsewhere and
concludes that most individuals of true C. arbuscula (2n = 66) generally bear only a single spine per
areole on mature stems and sporadically two or three spines per areole. The pentaploids, which
include the clonal microspecies C. ×neoarbuscula F.M. Kunth and C. ×vivipara F.M. Kunth and
probably a few other unnamed clones of hybrid origin, all generally bear three or more spines per
areole on mature stems.
Gila River Pimas cooked the buds and fruit in the same manner as those of C. acanthocarpa,
but C. arbuscula fruits were said to taste different, being a bit more sour (tart) than those of C.
acanthocarpa. Pencil cholla buds and fruits were often dried for future use (Rea 1997). O’odham
plant expert, Juanita Ahil (1915–1994) preferred pencil cholla buds and fruits when she could find
them, rather than those of other chollas (Martha Ames Burgess, pers. comm. to Felger, 2014). The
fleshy fruits are eaten fresh by the Seris (Felger & Moser 1985).
OP: Senita Basin, 23 Mar 1969, Lehto 15428 (ASC). Growler Canyon, 1400 ft, 19 Oct 1987, Baker
7573 (ASU, ORPI 8887). 1 mi W of Hwy 85 on Kuakatch Wash Road, 24 Jul 1978, Bowers 1381 (ORPI 1982).
Rocky slope 0.5 km N of Aguajita Spring, 6 Apr 1988, Felger 88-321. Hocker Well, 3 Dec 1990, Felger
(observation).
CP: 2 km SW of Cameron’s Tank, 1650 ft, UTM (Zone 12N) 317400 E, 3568250 N (NAD 1927),
Malusa (observation), 8 Feb 2000.

Cylindropuntia bigelovii (Engelmann) F.M. Knuth
[Opuntia bigelovii Engelmann]
Teddybear cholla, jumping cholla; choya güera; hadsadkam (also called hanamĭ, the general term for
cholla). Figure 6.
Chollas often 0.5–1.8 (2) m tall, the trunk erect, stout, straight, and beset with dead, persistent
branches (joints) with blackened spines. As with many chollas, the root system is a cluster of fibrous
roots with a few horizontal lateral roots of indeterminate lengths. Joints relatively short and thick,
and readily detaching, green all year, with extrafloral nectaries (areolar glands) green when fresh,
seen on the new growth. Spines dull yellow and densely covering and obscuring the stems segments
(joints), and with prominent yellowish spine sheaths. Flowers yellow-green, 3.5–5.5 cm wide,
attached more firmly than the ultimate joints. Inner tepals 8–10, widely separated and not completely
ringing the receptacle and not hiding the short outer tepals; inner tepals 2.5–3 × 1 cm, pale yellowgreen, the margins essentially colorless and erose. Filaments bright green; anthers bright yellow,
often stunted and lacking pollen. Flowering March and April. Fruits mostly 3–3.5 × 2–2.5 cm,
yellow, solitary, leathery and moderately fleshy, strongly tuberculate, spineless or with slender
bristle-like deciduous spines 9–15 mm long, becoming spineless or essentially so at maturity; fruits
might persist for many months under favorable conditions, or soon falling away during drier
conditions. Seeds variously present or absent.
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Abundant and widespread on desert pavements, sandy plains and flats, bajadas, pediments,
and rocky slopes of the hotter, drier mountains, and to at least 2725 feet in the Ajo Mountains and to
3150 feet in the Gila Mountains near the Tinajas Altas Mountains. It has been in the flora area for at
least 15,700 years.
Southeastern California, southern Nevada, southern and western Arizona, eastern Baja
California, northeastern Baja California Sur, and northwestern Sonora.

Figure 6. Cylindropuntia bigelovii. (A) Gunsight Hills, 15 Apr 2012. Organ Pipe headquarters: (B & C) 18
May 2006; (D & E) 23 May 2010. (F) Bates Well Road, W of Bates Well, 20 Mar 2005.
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This cholla is primarily a clonal species. The upper or younger joints fall at a touch, and the
spines are difficult and painful to pull out of your flesh. The plants propagate prolifically from
readily-rooting fallen joints. The resulting mine-field of spines is a serious hazard to the walker. This
most feared plant of the flora area is nonetheless lovely when the dense cover of spines catch the
early- or late-day sun, creating a golden halo. Yet you need only one encounter with this fierce cholla
to forever change your behavior: never again will you take a step back without first looking behind
you. In southern Arizona this cactus is often called jumping cholla. Here’s why: you could easily
pick up a joint of C. bigelovii on, say, your left boot while walking, un-noticed until your natural gait
deposited the joint onto the back of your right leg (calf or pants, depending), about a foot off the
ground. Hence the name jumping cholla–how else did it get up there? Hornaday (1908: 221) called it,
“Bigelow’s Accursed Cholla” and said, “The worst thing about that Cholla is its treachery.” Half a
century earlier, Bigelow (1856: 13) himself wrote, “We find (February 7) a new species of Opuntia
(described by Engelmann as O. bigelovii), with a reticulated woody stem, very fragile at the joints
before hardening into wood, and armed with spines worse than those of a porcupine. It is called by
the Mexicans, ‘chug.’ The plant is the horror of man and beast. Our mules are as fearful of it as
ourselves. The barbed spines stick so fast in the flesh that the joint of the plant is separated from the
main stem before the spines can be withdrawn.” They were somewhere between the area of Wikieup
(Mohave County, Arizona) and what is now the Alamo Lake area (La Paz County).
All plants sampled at Organ Pipe Monument (by Marc Baker) are triploid (Pinkava et al.
1992a); consequently there is very little chance of the seeds being viable. Pollen production is highly
variable in this species; at least the triploid plants produce relatively few pollen grains. In the Tucson
region pollen production may be higher in seasons of high rainfall and lower during drier periods
(Mary Kay O'Rourke, in Felger & Zimmerman 2000). In addition, populations of C. bigelovii within
the Tucson area appear to be primarily diploid (Baker et al. 2009). It has been suggested that the
success of triploid apogamy, which is a common occurrence in C. bigelovii, C. fulgida, and C.
leptocaulis, lies in its ability to fix and maintain particularly adaptive genomes (Baker & Pinkava
1987). Cylindropuntia bigelovii and C. fulgida have fewer inner tepals than most other chollas.
Reduction in the perianth correlates with asexual reproduction, as might be expected with reduced
selection pressure by pollinators. Cylindropuntia bigelovii has thicker, generally shorter, and more
densely spiny joints and extends into more arid regions than does C. fulgida.
The Cahuillas pit-baked the buds (Bean & Saubel 1972) and Seris pit-baked young stem
segments and made a diuretic tea from the roots (Felger & Moser 1985). O'odham and Seri graves
were often covered with brush and chollas, often this species, to discourage animals such as coyotes
from digging (Felger & Moser 1985; Rea 1997). Gila River Pimas used pieces of this cholla as
barricades against marauding animals in their fields (Rea 1997).
OP: 1.8 km NW of Red Tank Well, 5 Mar 1988, Baker 7582 (ASU, ORPI). 2 km NW of Dripping
Springs, 7 Mar 1988, Baker 7588 (ASU, ORPI). W slopes of Diablo Mts, 2 Dec 1990, Felger (observation).
†Puerto Blanco Mts, on ridge, seeds, 980 to 10,500 ybp (7 samples).
CP: Agua Dulce Mts, 1200 ft, 14 Apr 1941, Benson 10766. Cholla Pass, 3.8 km ESE of Sheep Mtn,
325 m, 5 Jul 2000, Baker 13839 (ASU, SD). Cholla Pass, 11 Apr 1978, Lehto L22500 (ASU). Observations,
Felger: Eagle Tank, 13 Jun 1992; Childs Mt, 2845 ft, 18 Aug 1992.
TA: Tinajas Altas, 14 Feb 1894, Mearns 348 (US). 0.5 km N of Tinajas Altas, 12 Feb 1977, Reeves
5393 (ASU). Flats at SW side of Tinajas Altas range, 10 Jan 2002, Felger (observation). †Tinajas Altas, seeds,
1230 to 15,680 ybp (10 samples). †Butler Mts, spines, seeds, 11,060 ybp.

Cylindropuntia echinocarpa (Engelmann & J.M. Bigelow) F.M. Knuth
[Opuntia echinocarpa Engelmann & J.M. Bigelow. O. wigginsii L.D. Benson]
Silver cholla. Figure 7.
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Small chollas, often 20–75 (100) cm tall, and usually shorter in the driest, western areas
where the plants are often dwarfed. Primary stem(s) of larger plants mostly erect, or sometimes
stiffly horizontal just above the soil surface. Joints (1.5) 5–13 × 1.8–3.2 cm, firmly attached or
smaller ones sometimes readily detaching; stem tubercles 12–16 mm long, usually less than twice as
long as broad. All areoles densely spiny; spines whitish to yellow and densely covering and
obscuring the stem segments; spine sheaths yellowish or whitish (silvery). Flowers 1–4 from a single
joint; often 5.5–6.5 cm wide. Inner tepals about 2 cm long, shiny pale greenish yellow to silvery
white. Filaments green to greenish yellow (not brilliant green as in C. bigelovii); anthers yellow.
Flowering March and April. Fruits often 15–20 × 17–22 mm, dry upon ripening in late May and
early June, bur-like with bristly spines, and not persistent. 2n =22.
Widespread and common across the Tinajas Altas region and the western part of Cabeza
Prieta; sandy flats, dunes, creosotebush flats, hills, and mountain slopes. This cholla does not range
eastward from Cabeza Prieta in the flora area, but does occur to the northeast in Maricopa County.
Western Arizona, northwestern Sonora, northeastern Baja California, southeastern California,
southern Nevada, and southwestern Utah.
The flower buds and young cladodes were prepared in a similar manner as those of C.
acanthocarpa and often constituted a staple food in spring (Castetter & Bell 1942; Castetter &
Underhill 1935).
This species commonly hybridizes with C. acanthocarpa, as discussed under that species, to
a much lesser extent with C. leptocaulis (e.g., C. echinocarpa × C. leptocaulis, Lechuguilla Desert
north of Wellton Hills, Yuma Co., 10 Jan 1994, Baker 11275 (ASU), and very rarely with C.
ramosissima (the first documented specimen of C. echinocarpa × C. ramosissima is from Clark Co.,
NV, 20 Apr 2012, Baker 18102, specimen to be deposited at ASU).
CP: T13S, R14W, S24, 6 Apr 1979, Lehto L23485 (ASU). 0.8 mi SE of Tule Well on Camino del
Diablo, 16 Jun 1992, Felger 92-623. 24.5 mi SW of boundary with Organ Pipe en route to Pinta Sands, 4 Mar
1995, Rebman 2881 (ASU, DES, SD). Observations, Felger: Christmas Pass, 14 Jun 1992; Pinta Sands, 1 Feb
1992.
TA: SE side of Tinajas Altas Mts, 32º18’N, 114º02’W, 3 Feb 1990, Felger (observation).

Cylindropuntia fulgida (Engelmann) F.M. Knuth
[Opuntia fulgida Engelmann]
Chain-fruit cholla, jumping cholla; choya; hanamĭ
In southern Arizona this cactus is generally called chain-fruit cholla, and the name jumping
cholla generally is reserved for C. bigelovii.
This species ranges from southern Arizona to northwestern Sinaloa. (The single specimen
from southwestern New Mexico [Bird 3341, UNM] is of questionable provenience and identification,
or possibly adventive [Allred & Ivey 2012].) Variety fulgida apparently does not extend south of the
Guaymas region in Sonora. Seeds resembling C. fulgida (little wedges crammed together) have been
found in the Puerto Blanco Mountains dating to 3400 years old. Although in most cases the varieties
are readily distinguished, C. fulgida var. mamillata probably does not deserve taxonomic recognition,
as it is merely a form interspersed among the typical forms, except that the mamillata form becomes
dominant toward the southern part of the geographic range of the species. Cylindropuntia fulgida is
replaced in the Baja California Peninsula by the closely related and similar-appearing C. cholla
(F.A.C. Weber) F.M. Knuth.
OP: †C. cf. fulgida, Puerto Blanco Mts, on ridge, seeds, modern (30) to 3400 ybp (6 samples).
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Figure 7. Cylindropuntia echinocarpa. (A & C) Dunes 20 mi S of Sonoyta on Hwy 8, Sonora, 27 Mar 2010.
(B) W side of Gila Mts, 16 Mar 2013, photo by Jim Malusa.
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1. Spines dense, interlaced, and obscuring the stem surface, with loose-fitting papery sheaths, the
larger spines usually 2.5–3.5 cm long……................................. Cylindropuntia fulgida var. fulgida
1. Spines relatively sparse, not interlaced, and not obscuring the stem surface, with tight-fitting (not
papery) sheaths, the larger spines 1–2 cm long….................. Cylindropuntia fulgida var. mamillata
Cylindropuntia fulgida var. fulgida
[Opuntia fulgida var. fulgida]. Figure 8.
Shrubby to arborescent chollas, often 1–2.5 (rarely to 4+) m tall; trunk well developed,
reaching 25 cm diameter, and often with several major branches, and a broad, much-branched crown.
(Some are tall enough that you can stand in the shade of a spreading cholla, being mindful of spiny
joints overhead and fallen joints littering the ground.) Smaller branches and joints, mostly at the
crown or top of the plants, the joints green all year, detaching at the slightest touch, earning the name
“jumping cholla.” The joints densely spiny, the spines usually obscuring the stem surface; spine
sheaths large, golden yellow to straw colored; tubercles longer than wide and prominent; stem tissue
often becoming blackish or gray on drying (nearly all herbarium specimens of C. fulgida, as well as
the closely related C. cholla, are blackish or gray; also see Carnegiea and Lophocereus).
In Organ Pipe flowering primarily starts before the summer rains and continues into July,
although flowering is documented in the region from late April through August. Flowers 2.5–5 cm
wide. Inner tepals bright pink-purple, spreading widely and sometimes curling back, relatively few
and not totally ringing the flower, the larger tepals often 14–20 × 6–7 mm. The tepals, stamens, and
style usually fall as a unit. Filaments bright purplish pink, or the inner filaments sometimes white;
anthers white. Stigma white. The flowers open in the late afternoon, sometimes not until 6 pm,
remain open during the night, and wither before dawn, or they may also open in the early morning.
Flowers visited by medium-sized moths at night and by medium-sized bees during daylight. Fruits
green and fleshy, often 3–6 × 2–4.8 cm, mostly obovoid, remaining green and fleshy, usually
persisting for at least several years and proliferating in hanging chains of (3) 6–18 fruits, the longer
chains often swaying in the wind.
Widespread and often abundant, mostly in lowlands on bajadas, desert flats and along
margins of large washes, and less common on rocky slopes and alkaline flats, and up to about 2775
feet in the Ajo Mountains; Organ Pipe and Cabeza Prieta westward to the vicinity of Tule Well.
Bighorn sheep and Sonoran pronghorn relish the fruits and may depend on them for water (moisture)
during extreme drought. This cholla is essentially at its western geographic range in Cabeza Prieta.
Propagation is vegetative from readily-rooting fallen joints and fruits (Toumey 1845).
Cylindropuntia fulgida is mostly diploid, but triploid individuals are common. Diploid individuals of
C. fulgida exhibit lower pollen fertility than do most other non-apomictic cholla species and triploid
individuals exhibit even lower pollen fertility (Baker & Pinkava 1987). Although reproduction by
seed has not been observed in the flora area it probably occurs to some extent. For a summary
discussion of the life history of this species see Turner et al. (1995).
The fleshy fruits are available all year and were often a significant food resource for local
people. The fruits were consumed fresh or cooked and could be dried and stored (Castetter & Bell
1942; Castetter & Underhill 1935; Felger & Moser 1985; Nabhan et al. 1982). Dried, black gum that
accumulates on the stem from injuries is edible and has been much appreciated by Seris and Yaquis
(Felger 2007; Felger & Moser 1985). This dried gum is ground, cleaned, and cooked, often in animal
fat, or eaten uncooked with water added. The stems, gum, fruits, and roots also have been used
medicinally (Felger 2007; Felger & Moser 1985).
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OP: Bates Well, 20 Nov 1939, Harbison 26170. 13 mi S of Rocky Point Junction [Why], 19 Aug
1961, Tschirley T-80. Vicinity of Aguajita, 29 Mar 1988, Felger 88-130. Estes Canyon picnic area, 16 May
1989, Baker 7753 (ASU). Observations, Felger: Hwy 85 at N boundary of Monument, 23 May 1991; Hocker
Well, 3 m tall, chains of 9–18 fruits, 3 Dec 1990.
CP: 7 mi E of Papago Well, 14 Mar 1937, Harbison 17059 (SD). Cholla Pass, 11 Apr 1978, Lehto L22499 (ASU). 5 mi E of intersection at Tule Well along Camino del Diablo, 5 Mar 1995, Rebman 2888 (ASU,
DES). Observations, Felger: Bajada and on N side of Agua Dulce Mts, 31 Jan 1992; 6 mi eastward from Tule
Well on Camino del Diablo, 28 Nov 2001.

Figure 8. Cylindropuntia fulgida var. fulgida. (A & B) Hwy 85 at mile marker 68 [10 highway mi S of N
boundary of OP], 7 Jun 2006. (C) Chain of fruits, trail to Victoria Mine, Puerto Blanco Mts, 28 Feb 2009. (D)
Between Hwy 85 and Armenta Ranch, 30 Jul 2013. (E) Coffeepot Well, BLM land, 28 Apr 2006.
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Cylindropuntia fulgida var. mamillata (Schott ex Engelmann) Backeberg
[Opuntia fulgida Engelmann var. mamillata (Schott ex Engelmann) J.M. Coulter]. Figure 9.
Rare in the northeastern part of Organ Pipe where it occurs as single plants or groups of less
than about 10 plants. In this region plants of var. mamillata are shorter than those of var. fulgida.
Variety mamillata is more common immediately eastward and northward from the Monument border.
A nearby population extends for several miles west of Quijotoa near Arizona Hwy 86 and there is a
very large population near Coffee Pot Mountain in the Sauceda Mountains in the Goldwater Range.
OP: Near Kuakatch, 2 m tall, 10 Apr 2000, Rutman (photo). Hwy 85 near milepost 67 (near N
boundary), one plant, 27 May 2001, Rutman (photo).

Figure 9. Cylindropuntia fulgida var. mamillata. Near Coffeepot Mtn, 28 Apr 2006.

Cylindropuntia leptocaulis (de Candolle) F.M. Knuth
[Opuntia leptocaulis de Candolle]
Desert Christmas cholla; tasajillo; 'ajĭ vipinoi, ce'ecem vipinoi. Figure 10.
Slender-stem chollas, 0.5–1 m (reaching 1.5+ m when growing through shrubs). Young
plants with a single, somewhat tuberous root. Mature plants somewhat shrubby or often strict, with
main branches long, straight, erect to sub-erect, and arising from near plant base. Young stems
(joints) 4.8–6.6 mm diameter (sometimes shriveling to 3 mm in drought), green all year, the surfaces
relatively smooth with low, poorly defined tubercles. Areoles spineless or producing a single spine
often 1.5–8 cm long with a deciduous yellowish sheath. Larger and longer branches often bearing
many and much smaller "short shoots" (joints), these mostly at right angles to the main axes, readily
detaching, and often bearing glochids but no spines.
Flowers 1.5–2 cm wide, usually opening late in the afternoon or near dusk and remaining
open in the early evening (in late May observed opening at 4 p.m. and closing at 7:30 p.m.). Inner
tepals about 1 cm long, pale yellow-green to cream-white; outer tepals red-purple. Stamens very
sensitive, rapidly converging when touched. Filaments, anthers, style, and stigma cream colored.
Flowering April and May and after summer rains. Fruits mostly ripening November and December,
and often persisting at least until May, or some fruits retained all year. Fruits (10) 14–22 × 8 mm,
broadly ellipsoid to obovoid, fleshy, the skin red, the pulp pale yellow-orange, with widely separated
areoles bearing tufts of small glochids; often also with larger fruits 25–30 × 8.5–10.5 mm, obovoid to
clavate; both classes of fruits several-seeded or sometimes seedless, and sometimes producing a short
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green joint or a second fruit from 1 or more of the upper areoles. Seeds 4.3–4.5 mm diameter. The
small, fleshy fruits, red when ripe, can be eaten fresh, after removing the glochids (Chico Suni in
Felger et al. 1992; Rea 1997).
This species is notable for its slender stems and small, fleshy, red fruits often on “short
shoots” along the length of the longer, terminal stems. It is not very formidable in appearance, but
when tucked into a runnel among creosotebush and bursage, it is painfully easy to blunder into a
spiny Christmas cholla.

Figure 10. Cylindropuntia leptocaulis. (A, C, & E) Bajada W of Sikort Chuapo Mts, 4 Mar 2009. Hwy 85
near N boundary of Organ Pipe: (B & D) 22 May 2006; (F) 21 Mar 2010.
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Widespread in many habitats in Organ Pipe and Cabeza Prieta including sandy to gravelly,
silty or rocky soils of washes, canyons, bajadas, creosotebush flats, and slopes; often growing in
association of shrubs and desert trees. The series of years prior to about 2010 with below-average
rainfall caused a widespread die-off of this cactus throughout the flora area. It was in the Puerto
Blanco Mountains about 1000 years ago. There are two chromosome races in the flora area, diploid
and triploid, which are morphologically indistinguishable and occur intermixed (Baker et al. 2009).
Arizona to Oklahoma and Texas, and Mexico southward to northwestern Sinaloa and Puebla.
This is the most slender-stemmed of the chollas and the most wide-ranging geographically. Despite
geographical and cytological variation, it does not seem practical to recognize infraspecific taxa,
although Bravo-Hollis (1978) lists eight varieties. Reports of Cylindropuntia leptocaulis from the
Baja California Peninsula refer instead to the closely related C. lindsayi (Rebman) Rebman.
Although this species hybridizes with several others, only hybrids with C. echinocarpa have been
recorded from vicinity of the flora area (see C. echinocarpa).
OP: Cipriano Well, Nichol 27 Apr 1939 (ORPI). ¼ mi N of Kuakatch Wash Road on power line road,
24 Jul 1978, Bowers 1383 (ORPI). 0.9 mi W of Quitobaquito, 14 Sep 1988, Felger 88-470. Observations,
Felger: Dos Lomitas, 23 May 1991; Hocker Well, very common, 3 Dec 1990. †Puerto Blanco Mts, on ridge,
stems, 30 & 990 ybp (it presently grows in the nearby canyon bottom and not on the slopes or ridge).
CP: Tule Wells, 11 Mar 1937, Harbison 16832 (SD). Observations, Felger: Agua Dulce Mts, 31 Jan
1992; Namer’s Grave, 1 Feb 1992; 3 km WNW of Little Tule Well, Packrat Hill, near Dos Playas, and Mohawk
Valley, 12 & 13 Jun 1992. 3.1 mi W of the intersection at Tule Well along the Camino del Diablo, 5 Mar 1995,
Rebman 2886 (ASU, DES, SD).

††Cylindropuntia multigeniculata (Clokey) Backeberg
This low shrub cholla grew in the Ajo and Puerto Blanco Mountains at least 9600 to 32,000
years ago in Yucca brevifolia–Juniperus californica woodland that may have been similar to the
present day habitat for Cylindropuntia multigeniculata, which occurs in Mohave County, Arizona,
and Clark County, Nevada. The fossil material was originally thought to be of C. whipplei
(Engelmann & J.M. Bigelow) F.M. Knuth (Felger et al. 2013b; Van Devender 1987, 1990), but was
identified as C. multigeniculata by Marc Baker in 2013. See Baker and Cloud-Hughes (2014) for
identification and description of C. multigeniculata and relationships with other spiny-fruited chollas.
OP: †Alamo Canyon, seeds, 9570 to 32,000 ybp (4 samples). Montezuma’s Head, 13,500 to 21,840
ybp (4 samples.) †Puerto Blanco Mts, on ridge, stems, seeds, 14,120 ybp.

Cylindropuntia ramosissima (Engelmann) F.M. Knuth
[Opuntia ramosissima Engelmann]
Diamond cholla. Figure 11.
In California this cactus is often called pencil cholla (Pinkava 2003a), a name reserved for C.
arbuscula in Arizona. Slender-stem chollas often 0.3–0.8 (1.2) m tall, usually broader than tall,
sometimes with short, thick, woody trunks, the principal branches mostly basal; sometimes forming
spreading colonies. (Individuals of this species, if left unmolested, generally form a single-trunked
shrub but the substrate underneath the plants are often a preferred site for the nesting of rodents. The
rodent activities can cause the plant to topple and produce new roots where its younger stems touch
the soil.) Stem segments (joints) firmly attached, 6.5–9 mm diameter, dull greenish to gray-green.
Spines on some joints sometimes none, or 1 per areole in upper portion of each joint, (1.5) 2–8.5 cm
long, with deciduous straw-colored sheaths. Areoles linear, recessed, each forming a conspicuous
longitudinal groove in the upper end of its subtending tubercle, the glochids mostly buried in the
groove; young stem and floral areoles with small, dense tufts of white hairs. Tubercles very low but
sharply defined, their outlines diamond-shaped (hence the common name).
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Figure 11. Cylindropuntia ramosissima. (A) S of San Cristobal Wash, N of Camino del Diablo, 27 Dec 2013.
(B) Crater Range, near Hwy 85, 31 Jan 2009. Collected 18 km NNE of Amboy, San Bernardino Co., CA and
relocated to Prescott, AZ, Baker 17047.1: (C) 27 Jul 2010; (E) near ripe fruits, 7 Sep 2010; photos by Marc
Baker. (D) Anza Borrego Desert State Park, photo by Bill Sullivan for ABD Natural History Assoc.; (F) East of
San Cristobal Wash and north of Camino del Diablo, 23 Nov 2013.

Flowers 2.5–3 cm wide. Inner tepals pale yellow-brown to cream-color, some suffused
medially near apex with red-purple. Filaments bright green, the anthers bright yellow. Style and
stigma cream colored. Flowering late April and early May and often after summer rains; flowers
opening in mid- to late afternoon, often about 3 p.m. and closing 1–2 hours after sunset. Developing
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fruits with accrescent spines; mature fruits characteristically dry, 17.5–42 × (6.5) 8.3–10.7 mm,
mostly persistent, densely spiny, the longer spines 14–22 mm. Fruits ripening late May and June or
after summer rains. During the exceptionally wet El Niño year of 1991–1992, ripe, fleshy fruits
persisted until late January and early February.
Common in scattered localities across the lowlands of Cabeza Prieta and Tinajas Altas,
mostly on well-drained soils of valley plains, flats, and bajadas, and sometimes on low hills.
Especially common along the western side of the Lechuguilla Valley in the Goldwater Range and the
Tinajas Altas region. Also two records at the western margin of Organ Pipe where it grows in sandy
soil. Both diploid and tetraploid races of C. ramosissima occur in the flora area. No morphological
characteristics have been found to distinguish the two races, although tetraploid individuals tend to
occur on sandy substrates and diploid individuals tend to occur on rocky substrates (Baker et al. 2009).
Diamond cholla at the latitude of the flora area halts its eastern march along the western reaches of
Organ Pipe, although it does range farther eastward in central Arizona. It has been in the Tinajas
Altas region for more than 10,000 years.
There was also widespread and significant die-off of Cylindropuntia ramosissima from the
north end of the Growler Mountains through the San Cristobal Valley, with greater than 90%
mortality in the valley, but less towards the Growler Mountains. In March 2014, Rutman found a
clonal colony about 10 m wide, due to root crown spreading, near the northern tip of the Growler
Mountains in the Goldwater Range. It was located on a lower bajada with a Pleistocene surface with
Ambrosia deltoidea, A. dumosa, Krameria bicolor, and Larrea.
Western Arizona, southeastern California, southern Nevada, southwestern Utah, northwestern
Sonora, and Baja California.
Bean and Saubel (1972) report that the fruits were eaten fresh or dried for later use. The
stems, with the spines removed, were boiled into a soup or dried for future use. However, the fruits
very quickly become dry on maturing and hardly seem edible when fresh—there obviously is a lot we
don’t know about the intricate relationships of people and plants in our deserts.
OP: W of Bates Mts, sandy flat, 23 Mar 1990, Baker 7776 (ASU, ORPI).
CP: 7 mi E of Papago Well, Harbison 15 Nov 1937 (SD). Lower Well, Simmons 17 May 1963 (CAB).
San Cristobal Wash on road to Papago Well, 31 Jan 1992, Felger 92-3. 2 mi on Charlie Bell Road WNW of
Little Tule Well, 12 Jun 1992, Felger 92-539. Cabeza Prieta Mts, 14 Jun 1992, Felger (observation). Growler
Valley, 1.4 mi W of W boundary of OP on Camino del Diablo/Bates Well Road, Rutman 28 Sep 2013.
TA: E end of Tinajas Altas Pass, 12 Feb 1977, Reeves 5394 (ASU). SW side of Tinajas Altas range,
flats adjacent to granitic hills, 10 Jan 2002, Felger (observation). Camino del Diablo SE of Raven Butte, 25 Oct
2004, Felger 04-08. †Butler Mts, stem, 10,360 ybp.

Cylindropuntia spinosior (Engelmann) F.M. Knuth
[Opuntia spinosior (Engelmann) Toumey]
Cane cholla. Figure 12.
Shrubby chollas to 1.8 m tall, the trunk erect or nearly so. Stems become purplish in winter
and dry seasons. Joints 5–20 cm long and moderately thick, firmly attached, and often arranged in
whorls. Flowers April and May, showy; inner tepals rose-purple, 1.8–3.5 cm long. Filaments rosepurple; anthers white. Fruits fleshy, yellow, knobby, spineless, and semi-persistent.
Widely scattered and rather rare on Larrea flats in Organ Pipe and the eastern margin of
Cabeza Prieta in the vicinity of Adobe Well where it is locally common. It grows on clay loams on
lower bajadas and upper valley floors, where this species is at its westernmost limit in southern
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Arizona. However, it ranges farther west in northern Arizona. Perhaps the 1939 record from
Quitobaquito is from a transplanted cholla because it has not been documented there since.
Hybridization with C. acanthocarpa and C. versicolor is discussed under those species.

Figure 12. Cylindropuntia spinosior. (A) Why, 5 May 2005. Hwy 86 west of Quijotoa, Pima Co.: (B) 18 May
2006; (C & D) 1 May 2005; (F) 8 May 2006. (E) Hwy 85 near Why, 6 Nov 2013.

Felger, Rutman, Malusa, & Baker: Southwestern Arizona, Cactus Family

34

Widespread in Arizona, especially at and above the upper elevation limits of the desert. Also
New Mexico, northern Sonora, and Chihuahua. The fleshy fruits are edible.
OP: Quitobaquito, 28 Nov 1939, Harbison 26188 (ARIZ, SD). Growler Canyon, 19 Oct 1987, Baker
7572 (ASU, ORPI).
CP: 0.8 km E of Adobe Well, 12 Jun 1992, Felger 92-546 (ARIZ, AU).

Cylindropuntia versicolor (Engelmann ex J.M. Coulter) F.M. Knuth
[Opuntia versicolor Engelmann ex J.M. Coulter. O. thurberi Engelmann subsp. versicolor
(Engelmann ex J.M. Coulter) Felger & Lowe]
Staghorn cholla; siviri. Figure 13.
Chollas reaching 2–2.5 m tall with an open branching pattern; the stems become greenish
purple in winter and dry seasons. Joints firmly attached, generally 5–15 cm long, the tubercles
prominent. Inner tepals probably 2–2.5 cm long and variously colored (see below); filaments yellowgreen, the anthers yellow. Flowering April and May. Fruits probably 2.5–4 cm long, fleshy, greenish,
sometimes tinged with purple, persistent through most of the year, and often several clustered at a
stem tip.

Figure 13. Cylindropuntia versicolor. Kitt Peak Road near Hwy 86: (A) 25 May 2010; (E & F) 28 Apr 2006.
(B & C) Hwy 86 west of Quijotoa, 30 Apr 2005. (D) San Simon Valley, Hwy 86 E of San Simon, 6 Nov 2013.
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A few, small, scattered populations are documented in Arizona Upland areas of Organ Pipe,
where this cholla is at its westernmost limit and rare.
This cholla is common across much of southern Arizona but east of the flora area. Southcentral Arizona and Sonora southward to the Guaymas region. Flower buds and young stems were
cooked and the fleshy fruits were eaten fresh (e.g., Castetter & Underhill 1935).
In southern Arizona the flowers can be yellow, yellow-green, or reddish, including the
Tucson Mountains (the type locality) westward to the Kitt Peak Road area and elsewhere along Hwy
86, including the San Simon Valley. Farther south in Sonora the flowers are consistently yellow to
yellow-green. Putative hybrids between C. versicolor and C. acanthocarpa, C. leptocaulis, and C.
spinosior have been reported from outside the flora area (Grant & Grant 1971; Pinkava 2003a).
OP: Just W of Diablo Mts along Ajo Mt Drive, 650 m, 32º00’30”N, 112º44’W, 16 May 1989, Baker
7752 (ASU). 0.2 m S of intersection of road to Cabeza Prieta Game Refuge on Bates Well Road, 3 Dec 1990,
Felger 90-579 (ARIZ, ASU).

Cylindropuntia cf. whipplei, see Cylindropuntia multigeniculata
Echinocactus
Barrel cacti, solitary or branched basally, with stout spines, diurnal flowers, and fruits mostly
dry when ripe and conspicuously woolly. A genus of seven species in Mexico and southwestern
USA; three species occur in Arizona including E. horizonthalonius Lemaire and E. xeranthemoides
(J.M. Coulter) Engelmann (E. polycephalus var. xeranthemoides J.M. Coulter).
Echinocactus polycephalus Engelmann & J.M. Bigelow
Many-headed barrel cactus, cottontop cactus; biznaga. Figure 14.
Multiple-headed barrel cacti, 0.5–1 (2) m wide, the plants often with 6–50 (100+) stems or
“heads.” (A giant mound-shaped plant on a sandy plain near the western boundary of Cabeza Prieta
measured 190 × 201 cm wide, 81 cm tall, and had more than 152 stems; Figure 14A.) Individual
stems 9–12 (19) cm diameter. Spines nearly obscuring the stem surface, very stout, rigid, straight to
slightly curved near the tip and often twisted but not hooked, ridged below to flattened, the central
spine especially stout, often 5–8.5 cm long. Spine surfaces red but obscured by felt-like covering of
overlapping, short, white hairs imparting a dull pinkish gray color. Young areoles densely white
woolly, older areoles less so. Flowers about 5.5 cm long, confined between the dense spines and thus
not opening fully, the inner tepals 2.4–2.6 cm long, the interior of the flower bright, clear yellow
(inner tepals, stamens, stigma, and style), the outer tepals bristle-tipped and yellow with a reddish
midstripe. Fruits densely and persistently white woolly, drying soon after maturity; fruits plus the
persistent, aristate outer tepals 3.5–4 cm long. Seeds blackish (dark red-brown under magnification
and bright light), (3) 3.5–4 mm maximum diameter, with a low ridge or crest, the seed surface
papillate and often angled due to compression at time of development. Flowering late May and June.
Central and southwestern part of Cabeza Prieta and the Tinajas Altas region; sand flats and
sandy soils of valley floors, rocky flats especially on desert pavements, bajadas, and sometimes in soil
pockets among hills and lower slopes.
The short, white hairs on the spines suddenly become translucent when wet, revealing the
blood-red spine surfaces (Figure 14C): the spines are red in the rain, but revert to their usual dull
color when rain ceases. The flowers are confined by the dense spine cover and for this reason do not
open as wide as most other cactus flowers. The dry, seed-bearing fruits are likewise tenaciously held
among the closely set spines and may remain in place for one year or more. The seeds fall as the
fruits disintegrate. The plants generally flower profusely but in at least some years set few fruits. We
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Figure 14. Echinocactus polycephalus. (A) Richard B. Laugharn and a plant with 152 stems, sandy plain in W
margin of Cabeza Prieta, 28 Mar 2010, photo by Richard Felger. (B, E & F) Spine cluster and fruits, near Red
Cone, Pinacate Biosphere Reserve, Sonora, 18 Jan 2009. (C) Wet spines, vicinity of Tinajas Altas, 22 Nov 2008,
photo by Richard Felger. (D) Anza Borrego Desert State Park, San Diego Co., CA, photo by Bill Sullivan for
ABD Natural History Assoc.

have not seen seedlings or small juvenile plants in the flora area, and presumably recruitment is a rare
event.
Echinocactus, probably E. polycephalus, has been in the Tinajas Altas region for more than
43,000 years. Evidence from the fossils indicate these plants were more common on rocky slopes
than today, which is more like the habitat of the Grand Canyon population, E. xeranthemoides, than
that of E. polycephalus.
Echinocactus polycephalus is confined to some of the hottest, driest areas of the Sonoran and
Mohave Deserts in northwestern Sonora, southwestern Arizona, southern Nevada, and southeastern
California. It is replaced by E. xeranthemoides (J.M. Coulter) Engelmann (E. polycephalus var.
xeranthemoides J.M. Coulter) to the north in Nevada and the Grand Canyon region in Arizona
(Salywon & Hodgson 2012).
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Some people in Yuma call it the “cannonball cactus.” Large and small plants alike seldom
re-establish after transplanting, and attempts to cultivate it in Tucson and Phoenix fail, probably due
to too much rainfall. Sliced pieces of the stems were eaten, often boiled or pit-baked, by Hia C'ed
O'odham and others. In “modern” times (probably during the first half of the twentieth century) the
stems were made into cactus candy (Bean & Saubel 1972; Hodgson 2001; Zepeda 1985). The flower
buds and seeds were eaten by the Cahuillas and others (Barrows 1900; Coville 1892).
Michele Lanan (pers. com. to Felger, 23 May 2014) verified extrafloral nectaries in E.
polycephalus in late January 2014, in Inyo Co., California, at several sites along the Death Valley
Road/Loretta Mine Road, from Big Pine along Hwy 190 to Death Valley. She observed numerous
plants; some individuals had no nectaries, while others had a few per areole with ants near the stem
apex. The presence of ants in January indicates some E. polycephalus EFNs might be active all year
like those on Ferocactus wislizeni.
CP: 3.5 mi NE of Tule Well, low hills with desert pavement and very sparse vegetation, Carnegiea
gigantea, Fouquieria splendens, Larrea divaricata, & Olneya tesota, 14 Jun 1992, Felger 92-596. 1.5 mi E of
intersection at Tule Well along the Camino del Diablo, 5 Mar 1995, Rebman 2887 (ASU, DES, UCR, SD).
TA: Tinajas Altas Mts, desert flats SW of mountains, Camino del Diablo (West Route), Larrea
tridentata, Ambrosia dumosa, Cercidium microphyllum, Fouquieria splendens, Olneya tesota, Opuntia
ramosissima, 12 Feb 1977, Reeves 5426 (ASU). 0.5 km E of Camino del Diablo on road to Borrego Canyon, 4
Feb 1990, Felger 90-20. Echinocactus cf. polycephalus: †Butler Mts, seeds, 3820 to 11,060 ybp (5 samples).
†Tinajas Altas, spines, seeds, 9700 to 15,680 (4 samples), & >43,000 ybp.

Echinocereus – Hedgehog cactus
Multiple-stem, spiny cacti, branching mostly from the base (those in the flora area). Spines
several or more per areole, straight to curved, not hooked; areole glands absent. Receptacle spiny at
anthesis, the spines not enlarging during fruit maturation. Flowers showy, medium-sized to large,
adapted for daytime pollination, the stigma green. Fruits succulent and spiny, the dried perianth
persistent; ripe fruits sweet and delicious, the spines falling away when the fruit ripens. Seeds
blackish, tuberculate, rounded to obovoid.
The genus ranges from tropical to temperate regions in Mexico and western United States.
The taxonomy is complicated due to fuzzy taxonomic boundaries, polytypic taxa, and differing
interpretations by specialists. Most North American botanists recognize about 50 species (e.g., Baker
2012a; Zimmerman & Parfitt 2003a), while the Echinocereus specialists in Germany recognize more
than 70 species (e.g., Blum et al. 1998).
1. Longer spines often 2.5–4 (5) cm, spines of a single color (straw-colored to gray); flowers red to
red-orange; higher elevations in the Ajo Mountains. ...................................... Echinocereus coccineus
1. Longer spines usually 4–10 cm, the central spine(s) similar or different in color from the radial
spines; flowers pink or purplish; widespread.
2. Spines dull yellow, brownish, and grayish, often bicolored, becoming (or remaining) gray
(rarely blackish) with age; flowers usually deep magenta, very showy; seeds 1.3–1.5 mm
long..........................................................................................................Echinocereus engelmannii
2. Spines uniformly yellow, often blackish with age; flowers usually pale pink; seeds 1.1–1.3 mm
long. ............................................................................................................... Echinocereus nicholii
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Echinocereus coccineus Engelmann subsp. santaritensis (W. Blum & Rutow) M.A. Baker, comb. et
stat. nov. Echinocereus santaritensis W. Blum & Rutow, in W. Blum, M. Lange, W. Rischer,
& J. Rutow, Echinocereus Monographie [Fa. Proost, Turnhout, Belgium], 373–375, 1998.
Herbarium for the holotype corrected from UA to ASU in Der Echinocereenfreund 12: 93,
1999.
Santa Rita claret-cup cactus. Figure 15.
Multiple-stem hedgehog cactus usually branching from the base. Stems generally less than
30 cm long and average 5.5 cm wide, generally with 9 or 10 ribs, rather densely spiny, with the
areoles on the same rib about 1 cm apart. Spines straw-colored to gray, each spine of one color,
generally 3 or 4 centrals and about 10 radials per areole, longest centrals 2.5–4 (5) cm (generally ca. 3
cm long) and 0.6 mm thick. Flowers moderately bilaterally symmetrical (moderately zygomorphic),
5–11 cm long, 3–4 cm wide, bisexual, with a long style averaging 5 cm long, the inner tepals bright
red to orange-red, flowering in April. Tetraploid, 2n = 44 (Baker 2006).
Ajo Mountains above 1070 m on bedrock cliffs, cliff ledges, rocky slopes, and boulder
outcrops, often growing near Juniperus arizonicus and Vauquelinia californica. This is the
westernmost locality for subsp. santaritensis.
Subspecies santaritensis is widespread in mountains eastward in southern Arizona including
the Atacosa, Chiricahua, Huachuca, Pajarito, Patagonia, Pinal, Pinaleño, Santa Catalina, Santa Rita
(type locality), and Tucson Mountains, and in adjacent north central and northeastern Sonora.
The Echinocereus coccineus complex includes about one half dozen red-flowered, tetraploid
and hexaploid species or infraspecific taxa. These are mostly montane cacti in Arizona, Colorado,
New Mexico, Texas, and Utah, and southward in the Sierra Madre Occidental to Jalisco, and in
northern Baja California. The differences between E. santaritensis and E. coccineus subsp. coccineus
intergrade over an extensive geographical range in central Arizona, which suggests that E.
santaritensis is better placed as a subspecies of E. coccineus. Most populations of E. coccineus subsp.
coccineus have at least some individuals with pollen-sterile flowers, while those of E. coccineus
subsp. santaritensis have only individuals with bisexual flowers. Flowers of E. coccineus subsp.
santaritensis have mostly long styles (5 cm) and the areoles of the pericarp possess hairs that are
longer than the subtending scale leaf, while those of subsp. coccineus have styles less than 4 cm long
and the areoles of the pericarp have hairs that are shorter than the subtending scale leaf.
Echinocereus santaritensis has been listed as synonym of E. polyacanthus Engelmann by
Anderson (2001). According to Sánchez et al. (2013), populations of E. polyacanthus are restricted to
north-central Mexico. Although the areoles of the pericarpel in both species have long hairs that
exceed the subtending leaf, flowers of E. polyacanthus are short and polymorphic (some individuals
with pollen-sterile flowers and some with pollen-fertile flowers), while the flowers of E. santaritensis
are long, pollen fertile and probably always perfect.
OP: 1.7 km S of Mt Ajo, 3600 ft, NW-facing cliffs of pink-brown rhyolite, associated species:
Achnatherum speciosum, Acourtia wrightii, Agave deserti, Aloysia wrightii, Artemisia ludoviciana, Crossosoma
bigelovii, Cylindropuntia acanthocarpa, Echinocereus nicholii, Eriogonum wrightii, Ferocactus emoryi,
Fouquieria, Gnaphalium canescens, Juniperus coahuilensis, Mammillaria grahamii, Notholaena standleyi,
Opuntia chlorotica, Pellaea truncata, Rhamnus crocea, Simmondsia chinensis, Vauquelinia californica, and
Viguiera parishii; locally approx. 10 individuals, generally on inaccessible shelves and cliff faces, 27 Apr 2001,
Baker 14050 (ASU). N-facing slope above Bull Pasture, 10 Apr 2005, Rutman 2005-0410-21 (ORPI).
AZ: Santa Cruz Co.: “Echinocereus coccineus Engelm., sensu lato (including E. polyacanthus
Engelm.), det. Allan D. Zimmerman, February 1997. Plant and unattached flowers presented to Zimmerman in
1996 with the following field data: . . . Santa Rita Mountains: Coronado National Forest, Madera Canyon . . . .
ca. 1650—1700 m . . . mostly in bud, flowers widely open at 10:30 a.m., 16 April 1996 (at beginning of
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blooming season), Jürgen Rutow & Michael Lange view this collection as the prospective type for a taxonomic
split (preserved by ADZ in 1996; VOUCHER for a horticultural cutting in ADZ’s living research collection),
Jürgen Rutow 52/96” (holotype of E. santaritensis, ASU 211396; note that the protologue incorrectly indicates
the holotype is at “UA,” which was later corrected to ASU).

Figure 15. Echinocereus coccineus subsp. santaritensis. Ajo Mts above Bull Pasture, 10 Apr 2005.
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Echinocereus engelmannii (Parry ex Engelmann) Lemaire subsp. engelmannii
[E. engelmannii var. acicularis L.D. Benson. E. engelmannii var. chrysocentrus (Engelmann & J.M.
Bigelow) Rümpler]
Strawberry hedgehog cactus; pitayita; 'isvigĭ. Figure 16.
Several to many stems branching mostly from near the base, the stems 15–45 cm tall, about 7
cm wide, with a moderate to dense spine cover. Spines dull yellow to brownish, whitish, or grayish,
becoming (or remaining) grayish with age, each areole generally bearing spines of various colors.
Central spines (2)3–6(9), the longer (lower), central spine 3–10.5 cm long, often becoming whitish

Figure 16. Echinocereus engelmannii. (A & D) S of Scarface Mtn, Organ Pipe, 11 Sep 2013. N end of Little
Ajo Mts: (B) 27 Mar 2005; (E) dried fruit, 17 Jul 2013. (C) Fresh fruits, Kuakatch Wash near Hwy 85, 23 May
2012.
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with age, twisted or straight, flattened or terete, the other spines terete. Flowers showy, 7.5–9 cm
long, 5–9 cm wide; inner tepals 4–7.5 × 1.5–2 cm, generally bright purple-magenta (sometimes
varying from pink to darker colored in the same population). Fruits at first spiny, the spine clusters
falling away at maturity, the pulp infused with pink or red from the red fruit skin. Seeds 1.3–1.5 mm
long. Flowering March and early April; fruits ripe late May and early June. Upon ripening the fruit
pulp and seeds are promptly consumed by a variety of animals, especially birds that poke a hole in the
side of the fruit. Ants quickly finish off what the birds leave, and hollowed-out fruits are common.
Widespread and common across the entire flora area in many habitats, from lowest to high
elevations. Usually on rocky substrates but also in deep, sandy-silty soils; mountains, hills, bajadas,
desert flats, and sometimes upper floodplains of larger washes. Often growing with E. nicholii in the
Puerto Blanco Mountains and elsewhere.
Western Arizona, southern California, Nevada, southwestern Utah, Baja California,
northeastern Baja California Sur, and northwestern Sonora.
The fruits are delicious and are edible fresh together with the small seeds (Felger & Moser
1985; Rea 1997). The cooked stems were also eaten. “They ate the meat of the hedgehog cactus . . .
like potatoes. . . . Shave them and then you cut them . . . and put salt on them” (Betty Melvin in
Zepeda 1985: 61). Considerable quantities of seeds were found at a Hohokam site near Phoenix,
suggesting cultivation and use as a trade item (Gasser 1982; Gasser & Kwiatkowski 1991).
Varieties defined by Benson (1982) within Echinocereus engelmannii (sensu stricto) have
little geographical or morphological foundation (Baker 2012a; Zimmerman & Parfitt 2003a).
Individuals from lower elevations tend to have stouter spines and larger stems than those at higher
elevations. At almost every type locality for names associated with E. engelmannii (sensu stricto),
morphological variation encompasses two to several varietal descriptions. Populations of E.
engelmannii subsp. engelmannii represent a western form with mostly three or more angled central
spines. In central Arizona, it intergrades with populations of E. engelmannii subsp. fasciculatus
(Engelmann ex S. Watson) W. Blum & Michael Lange, which represent an eastern form with one or
two terete central spines. All chromosome determinations for Echinocereus engelmannii (sensu lato)
throughout its range have been 2n = 44 except for a small region, where it is 2n = 22, from St. George,
Utah to just across the border in Mohave Co., Arizona. No consistent morphological characteristics
have been found that differentiate the two chromosome races.
OP: Quitobaquito and vicinity: 5 Mar 1940, Peebles 14555; 29 Mar 1988, Felger 88-112. Bates Well,
30 Mar 1978, Bowers 1121. Puerto Blanco Drive at old road to Dripping Springs, 12 Apr 1978, Bowers 1256.
Puerto Blanco Mts, 2 km WNW of Dripping Springs, 1720 ft, n = 22 (meiotic count), 7 Mar 1988, Baker 7584
(ASU, SD). N boundary of Monument, 0.2 km W of AZ Hwy 84, 2 Dec 1990, Felger 90-502.
CP: Childs Mt, 9 Apr 1993, Felger 93-280. Observations, Felger: Agua Dulce Pass, Heart Tank,
Tuseral Tank, 12 & 14 Jun 1992; Sheep Mt, Sand over lava at E side Pinacate flow, 31 Jan 1992, Tule Tank, 2
Feb 1992.
TA: Tinajas Altas, 15 Apr 1932, Blackwell 709. Observations, Felger: Ridge above Tinajas Altas
Canyon, 19 Mar 1998; Granitic bajada at SW side of Tinajas Altas Mts, 10 Jan 2002.

Echinocereus nicholii (L.D. Benson) B.D. Parfitt
[E. engelmannii (Parry ex Engelmann) Lemaire var. nicholii L.D. Benson]
Golden hedgehog cactus. Figure 17.
Larger plants with 16–24+ stems branching near ground level, forming clumps often reaching
0.50–1+ m wide. Individual stems 6–9 cm diameter, erect to ascending. Spines translucent-yellow,
often golden, monochromatic, becoming blackish on older parts of the stem; central spines 4–6, the
longer ones 4–7 cm long, often twisted and somewhat flattened. Flowers generally pink, smaller and
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much paler than those of E. engelmannii (sometimes varying from pink to magenta in the same
population). Fruits ovoid, 2.3–3.4 × 1.7–2.3 cm, remaining spiny after ripening, the skin green,
becoming somewhat bronze when fully ripe where exposed to sunlight, the pulp remaining whitish.
Seeds 1.1–1.3 × 0.8–1.2 mm. Flowering March and April, the fruits ripening in June. 2n = 22.
Mostly on steep rocky slopes and hills, often very common towards higher elevations,
sometimes on pediments at the base of rocky hills, and especially on bedrock or other stable
substrates with very little soil. Widespread in the mountains of Organ Pipe including the Ajo,
Growler, Puerto Blanco, and Quitobaquito Mountains, and in the eastern part of Cabeza Prieta. The
north side of Sheep Peak in the Growler Mountains in Cabeza Prieta supports an exceptionally dense
and extensive population. It is not found on bajadas or valley bottoms. Often most numerous on
north-facing slopes and growing with E. engelmannii as well as Carnegiea gigantea, Cylindropuntia
acanthocarpa, Ferocactus cylindraceus, F. emoryi, Mammillaria grahamii, Stenocereus thurberi, and
sometimes Sclerocactus johnsonii.
Southern Arizona eastward from our flora area to the Silverbell and Waterman Mountains
west of Tucson and western Sonora southward to the Sierra Seri (opposite Isla Tiburón).
The fruits were eaten together with the seeds by Hia C'ed O'odham (Hodgson 2001), probably
as a minor food resource. Hodgson (2001) found the fruits to be even sweeter and better-tasting than
other hedgehog cactus fruits (Felger 2007).

Figure 17. Echinocereus nicholii. (A) Growler Canyon, Bates Mts, 9 Sep 2012. (B) Growler Mine, Bates Mts,
13 Sep 2013. (C) Middle Fork of Alamo Canyon, Ajo Mts, 26 Mar 2005.
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Echinocereus nicholii is distinguished from E. engelmannii by its generally larger and more
robust habit, monochromatic yellow spines that become blackish with age, smaller and pink flowers,
and different seed morphology. (Echinocereus nicholii occasionally has flowers larger and darker
than usual and somewhat resembling those of E. engelmannii.) Also, for all individuals tested within
the flora area, those of E. engelmannii have been tetraploid and those of E. nicholii diploid.
OP: 1 mi E of Bates Well, 4 Mar 1940, Benson 9901. Alamo Canyon, 14 Mar 1941, Benson 10672.
Bull Pasture Trail, 1 Apr 1978, Bowers 1234. 2.4 mi W of Hwy 85 on Puerto Blanco Drive, 19 Jun 1989,
Felger 89-220. Quitobaquito Hills, 22 Feb 1990, Felger 90-39. Gunsight Hills, 2 Mar 2003, Rutman 2003-206
(ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation).
CP: Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-280. Observations, Felger: Sheep Peak, N side at
higher elevations, not on S-facing slopes except at summit, 31 Jan 1992; Agua Dulce Pass, 12 Jun 1992.

†Echinocereus sp./spp.
All but one of the fossil samples are from the Middle to Late Wisconsin age in the Ajo and
Puerto Blanco Mountains. They are perhaps members of the E. coccineus complex, or the youngest
samples might be one of the other two present-day Echinocereus species.
OP: †Alamo Canyon, seeds, 1150 to 29,110 ybp (3 samples). Montezuma’s Head, seeds, 13,500 &
21,840 ybp. Puerto Blanco Mts, on ridge, seeds, 2340 ybp.
TA: †Tinajas Altas, seeds, 1030 to 10,600 (5 samples), & >37,000 ybp.

Echinomastus, see Sclerocactus
Ferocactus – Barrel cactus; biznaga; jiavul
Three barrel cactus species occur in Arizona. These have a single stout stem (rarely 1 or few
branches if the apical meristem is injured). Areoles at the stem apex have short hairs forming a feltlike indumentum and areoles near the top of the stem have smooth, conical, yellowish brown
extrafloral nectaries tended by ants (e.g., Lanan & Bronstein 2013; Morris et al. 2005; Ness et al.
2006; Ruffner & Clark 1986). Flowers yellow, orange, or red. Fruits fleshy, ripening after a number
of months; the dried perianth persistent on the fruits; fruit rind yellow-green when immature, yellow
when ripe, the pulp (funiculi) white. Although the fruits do not dehisce spontaneously, a fruit
removed from the plant is like a saltshaker, scattering seeds from a hole at the base (where the fruit
was attached). Seeds blackish, smooth or pitted. Many animals feed on the fruits, including ground
squirrels that often scamper up the spines to munch the fruits. 2n = 22.
The genus includes about 25 species, southwestern United States from California to Utah and
Texas and Mexico southward to Oaxaca.
People across the Sonoran Desert made use of these large cacti. The flower buds and flowers
were cooked and sometimes dried and stored. The cooked buds and flowers have a flavor somewhat
like that of Brussels sprouts. Sometimes the buds were eaten fresh, although they are bitter unless
cooked. The seeds, rich in oil and protein, were ground into an oily paste. The fresh fruits are edible
but very acidic or sour (Bean & Saubel 1972; Felger & Moser 1985). Barrel cactus stems were baked
in a pit, and the “meat” sliced and eaten or the “pulp” otherwise cooked (Castetter & Underhill 1935;
Rea 1997; Melvin in Zepeda 1985: 49). Palmer (1878) reported that Tohono O'odham boiled pieces
of the pulp in saguaro or organ pipe fruit syrup. Emergency liquid can be extracted from F.
cylindraceus and F. wislizeni stems, but according the Seris the juice from F. emoryi is highly toxic
(Felger & Moser 1985; Hodgson 2001) and presumably stem tissue or liquid of that species would not
be ingested, at least not uncooked.
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“They would gather it, and cut the skin off, and cut up, slice up, the meat of the barrel cactus,
and they would cook it, they would roast it inside a pit sometimes, and then more recently they made
candy out of it, the cactus candy” (Betty Melvin in Zepeda 1985: 49, 58). “You can cut the meat of
the barrel cactus and you can suck the water from it. . . . my cousin Willie told me. . . one time he
and his friends were out hunting in the desert. . . and this animal [probably a desert bighorn] would
ram into the cactus and break the skin of the cactus and busted the cactus down. They watched him
and he started to lick and eat the meat of the cactus.” For medicine, “that hivijuls, if you have a sore
you take it. . . . When it is not hard yet, you put it on the sore. If the plant is hard, you boil it and then
wash the sore with it. The sore will get better quickly” (Betty Melvin in Zepeda 1985: 80).
The barrel cactus species in our flora sometimes reach 1.5–1.7 m in height, but in more
equable (less xeric) regions they sometimes reach 3 m in height (Lindsay 1955, 1996; Zimmerman &
Parfitt 2003b). A methuselah fishhook barrel cactus (F. wislizeni) south of Tucson measured 11.5 ft
(3.5 m) in height with a maximum diameter of 3.5 ft (1.07 m) (Pima Co., San Luis Mts, SSW of
Arivaca, 3750 ft, Peachey 15 Dec 1994, ARIZ 315928).
1. Spines all robust and rigid, more or less uniform in thickness (none are bristly)
.................................................................................................................................. Ferocactus emoryi
1. Spine clusters with slender, bristle-like spines in addition to the thick, rigid spines.
2. Stem growing straight up; largest spines hooked or not, often markedly twisted; seed surfaces
pitted, resulting in a conspicuous reticulate pattern; rocky substrates (hills and
mountains)……………………….............................................................. Ferocactus cylindraceus
2. Larger plants usually conspicuously leaning southward; largest spines in each areole usually
hooked, seldom twisted; seed surfaces essentially smooth and only minutely reticulate; flats and
open desert…………………………………………………………………….Ferocactus wislizeni
Ferocactus cylindraceus (Engelmann) Orcutt
[Echinocactus viridescens var. cylindraceus Engelmann. Ferocactus acanthodes (Lemaire) Britton &
Rose (an ambiguous name, Taylor 1979 and Zimmerman & Parfitt 2003). Not Echinocactus
acanthodes Lemaire]
Desert barrel cactus. Figure 18.
Stem cylindrical, growing straight and erect, the larger plants taller than wide; flowering
plants (20) 45–125 cm tall (sometimes to 150 cm in the hills above Quitobaquito), (20) 25–38 cm
diameter. Young plants (to about 15 cm tall) often with 14 stem ribs, adult plants with 19–20 ribs.
Central spines whitish, gray, pink, or dull red (bright red when wet) with yellow-white tips, or
sometimes straw-yellow with broad red or pink bands. Central spines moderately curved, sometimes
twisted, usually not strongly hooked (except on immature plants); longer central spines 4–8.5 cm.
Areoles with 4 major thick, rigid central spines, these surrounded by smaller spines (subcentrals or
large radials, depending on interpretation), these rigid and intergrading with the centrals; radials
(outermost spines) mostly bristle-like. Flowers often about 4.5 cm long (smaller than those of the
other two Ferocactus in the region); inner tepals pure yellow to more often yellow with a salmon to
maroon midstripe, orange, or sometimes red and with a darker red midstripe. Filaments reddish or
yellow. Anthers, style and stigma lobes yellow (including otherwise red flowers), pale red, or redmagenta. Seeds pitted. Usually flowering February–April, and less vigorously late summer–early
fall.
Widespread and often common on rocky hills and mountain slopes, at all elevations in
Cabeza Prieta, parts of the Tinajas Altas Mountains, and the drier mountains in Organ Pipe. Growing
on various slope exposures but mostly on west- and south-facing slopes. Barrel cacti are scarce in the
vicinity of the waterholes in the western part of the flora area, such as at Tinajas Altas and Surveyors
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Tank in the Tinajas Altas Mountains and also at higher elevations above the waterholes. In these
places most of the larger individuals occur on inaccessible cliffs and rock faces. Their scarcity near

Figure 18. Ferocactus cylindraceus. (A) Gunsight Hills near Hwy 85, 15 Apr 2012. Near Red Cone, Pinacate
Biosphere Reserve; (B) 7 Mar 2009; (C) Garden in Ajo, 21 May 2006; (D) spines of a young plant, 10 May
2005 (F. cylindraceus is the only barrel species at Red Cone and elsewhere in the Sierra Pinacate, Felger 2000);
(E) Granitic hill, W end of Javelina Mtn, Sand Tank Mts, Maricopa Co, 5 Mar 2005.
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the tinajas is undoubtedly due to bighorn sheep, which dislodge the plants with their horns and eat the
fleshy stem (e.g., Warrick & Krausman 1989). This barrel cactus has been in the flora area for more
than 11,000 years. It was at least reasonably common in the Tinajas Altas region from about 11,000–
3800 years ago, but its absence in younger middens indicates a decline in abundance and it is still
locally not common.
Populations in the flora area and nearby northwestern Sonora show the following patterns:
Those in volcanic regions, on darker lava rock are characterized by elongated, twisted, stout, and
reddish to pink or gray spines; some have bright yellow inner tepals, most are orange or yellow with a
red midstripe, and some have bright red-orange to red inner and outer tepals. Plants on granitic hills
and mountains generally have dull-colored, mostly straw yellow, and relatively shorter and more
slender spines, consistently yellow inner tepals, and yellow or somewhat reddish filaments.
Southeastern California, southern Nevada, southwestern Utah, western Arizona, Baja
California, and northwestern Sonora.
Across most of its geographic range this species characteristically occurs on rock slopes,
where the plants are firmly anchored in rock or rocky soils and the plants grow straight up and not
leaning like those of F. wislizeni. There is considerable variation in spine size and shape, and spine
and flower color, but the colors and other features are apparently consistent within a local population
and correlated with rock type. Benson (1982) recognized three varieties in the USA and one in Baja
California. Zimmerman and Parfitt (2003b: 246) stated, “The varieties recognized by L.D. Benson
are not consistently distinguishable.” Others disagree and recognize all or some of the varieties:
cactus taxonomy is fluid and fun.
OP: Near Bates Well, 4 Mar 1940, Benson 9895. Quitobaquito Hills, 12 Sep 1988, Felger 88-456.
†Puerto Blanco Mts, on ridge, seeds, 1910 to 9720 ybp (7 samples).
CP: 7 mi E of Papago Well, 15 Mar 1937, Harbison 16848 (SD). Tule Tank, 1300 ft, 15 Apr 1941,
Benson 10809. T13S, R14W, S24, 6 Apr 1969, Lehto L23489 (ASU). Observations, Felger: Agua Dulce Pass,
Buckhorn Tank, Cabeza Prieta Tanks, Eagle Tank, 13–15 Jun 1992. 3.1 mi W of Tule Well on Camino del
Diablo, 5 Mar 1995, Rebman 2885 (DES).
TA: Borrego Canyon, 3 Feb 1990, Felger 90-5. Slopes at Tinajas Altas, 19 Mar 1998, Felger
(observation). †Butler Mts, spines, seeds, 3820 to 11,250 ybp (5 samples). †Tinajas Altas, seeds, 4010 to
10,070 ybp (10 samples).

Ferocactus emoryi (Engelmann) Orcutt, Cactography 1926 (1): 5, 1926.
[Echinocactus emoryi Engelmann, Proc. Amer. Acad. Arts 3: 275, 1856, “Lower Colorado, and
principally in Sonora.” Ferocactus covillei Britton & Rose, Cactaceae 3: 132–133, f. 138–139, 1922,
“Sonora, hills and mesas near Altar,” 11 Aug 1884, C.G. Pringle s.n. (F). Ferocactus emoryi subsp.
covillei (Britton & Rose) D.R. Hunt & Dimmitt, Cact. Syst. Initiat. 20: 16, 2005 (basionym not cited,
and name re-published in Cact. Syst. Initiat. 21: 11, 2006)]
Emory barrel cactus, strawberry barrel. Figure 19.
Plants 0.6–1.7 m tall, the stem often 30+ cm diameter, with 21 ribs. Spines all rigid and stout
(bristle-like spines not present); central spines 5.5–9.5 cm long (not including curve), hooked on
smaller, immature plants and curved but not hooked on mature plants. Flowers often 7.5 cm wide;
inner tepals, filaments, style, and stigmas red to red-orange; stigma 16-lobed. Seeds conspicuously
pitted. Flower buds produced beginning in early March and flowering (July) August to midSeptember; flowers highly fragrant.
Scattered on rocky slopes of hills and mountains, middle to upper bajadas, and occasionally
on lower bajadas, plains, and sandy flats. Eastern part of Cabeza Prieta in the Agua Dulce and
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Growler Mountains and widespread across Organ Pipe including the Ajo Mountains to higher
elevations. It has a 3500-year history in Organ Pipe.
Southwestern Arizona and western Sonora southward to the coastal Yaqui lands southeast of
Guaymas, and reported to extend southward to northwestern Sinaloa in the vicinity of Topolobampo
(Taylor 1984; Unger 1992).
There are two color-specific populations: a red-flowered northern population and a yellowflowered southern population. The northern race, in the Sonoran Desert north of Hermosillo and
Bahía Kino, Sonora, to southern Arizona, predictably has red to red-orange flowers. The southern
race, from the Guaymas–San Carlos region at the southern edge of the Sonoran Desert and southward

Figure 19. Ferocactus emoryi. (A & B) Ajo, 31 Jul 2013. (C) N of Bates Mts, 11 Sep 2013. (D & E) Alamo
Canyon, Ajo Mts, 5 Nov 2013. (F) Juvenile plant, Javelina Mtn, Sand Tank Mts, 5 Mar 2005.
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in Sonora in thornscrub, predictably has bright yellow flowers. The population bridging the northern
and southern race, in the Sierra Libre, between Guaymas and Hermosillo, has the full span of yellow,
orange, orange-red, or red flowers, and all three colors sometimes occur even on a single plant
(Paredes et al. 2000). The southern, yellow-flowered population has been named F. emoryi subsp.
covillei (Britton & Rose) D.R. Hunt & Dimmitt. The type locality for F. covillei Britton & Rose,
however, is in northwestern Sonora, in midst of the range of the red-flowered, northern population.
Hunt and Dimmitt’s subsp. covillei therefore does not match the definition of having a separate range
for a subspecies. According to the prevailing definition, a subspecies is recognized by having a
separate range, i.e., separate from the proposed nominate subspecies.
Felger and Zimmerman (2000) disagreed with Taylor (1984) that F. rectispinus (Engelmann
ex J.M. Coulter) Britton & Rose should be treated as a variety of F. emoryi. Ferocactus rectispinus,
endemic to Baja California Sur, is morphologically and geographically clearly isolated from F.
emoryi. The basionym, published in 1896 as Echinocactus emoryi var. rectispinus Engelmann ex J.M.
Coulter, shows that Taylor was not the first to make an association of the two species, although
neither Engelmann nor Coulter saw the plants in the field (see Lindsay 1955, 1996).
OP: Quitobaquito, Nichol 28 Apr 1939 (ORPI). E of Bates Well, 4 Mar 1940, Benson 9896. Twin
Peaks, 3 Dec 1989, Pinkava 14371 (ASU). Observations, Felger: W of Hwy 85 at N boundary of Monument,
23 May 1991; Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005. †Puerto Blanco Mts, on ridge, spines,
seeds, modern (30) to 3480 ybp (8 samples).
CP: 7 mi E of Papago Well, 14 Mar 1937, Harbison 16849 (SD). Bajada, near wash, 19 Mar 1975,
Lehto L18392 (ASU). Observations, Felger: Adobe Windmill, W end of Agua Dulce Mts, S side of Growler
Pass, 12 & 13 Jun 1992; Childs Mt, 2400 ft, 18 Aug 1992.

Ferocactus wislizeni (Engelmann) Britton & Rose
[F. wislizeni subsp. ajoensis Fencl & Kalas, Bradleya 31: 7–11, f. 3–6, 8–11, 2013]
Compass barrel cactus, fishhook barrel cactus. Figure 20.
Plants mostly less than 1 m tall, some reaching 1.5 m, the stem very thick, often 35–65 cm
diameter; stem ribs often 21–27. Larger plants usually conspicuously leaning (growing) southward.
Spines dull gray, the larger spines strongly hooked, longest central spines of adult plants (from curve
of hook to base) 6–8.5 cm; outer radial spines slender and bristle-like. Younger plants to about 15 cm
tall have markedly longer spines than larger, adult plants; longest central spines often reaching 12 cm.
Extrafloral nectaries prominent in the proximal (adaxial) portion of young areoles and actively tended
by ants all year. Flowers often 7–8 × 5–7 cm, exceeding the spines, yellow-orange to red-orange, or
yellow overall, the inner tepals with an orange-red to red midstripe grading to yellow-orange to
yellow on margins, or sometimes the inner tepals bright yellow (all colors between yellow and redorange are common, including plants next to each other). Filaments pink to red. Seeds essentially
smooth with only a slightly raised reticulate pattern. Ants often carry away seeds from hollowed but
still fleshy, yellow fruits. Flower buds produced from early March and flowering generally in (late
July) August and September; flowers highly fragrant.
Widely scattered in Organ Pipe on sandy gravelly soils of desert plains, lower alluvial flats,
and lower to middle bajadas, and thinly and unevenly scattered across much of Cabeza Prieta, mostly
valley floors on sandy soils. We have not found this cactus westward from the southern end of the
Sierra Pinta in Cabeza Prieta with exception of a single plant at the southeastern corner of the Tinajas
Altas region. Soil erosion commonly undermines larger, older plants, especially when growing along
the margins of small washes, causing them to topple over and eventually perish. Javelinas sometimes
push over the plants and then get into the plant from the bottom to eat the pulp. Sue Rutman says the
pulp of this barrel cactus tastes like a cross between a potato and cucumber. This cactus has been in
Organ Pipe for at least 10,500 years.
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Southwestern and central Arizona to western Texas and adjacent Chihuahua and northern
Sonora.
The mutualistic relationships involving ants and the extrafloral nectaries of this barrel cactus
has been the subject of extensive ecological investigations, most notably beginning with the work of
Judith Bronstein, her lab at the University of Arizona, and colleagues (e.g., Ness et al. 2006; also see
Ferocactus generic description above).
We find no infraspecific taxon of F. wislizeni worthy of recognition. Fencl and Kalas (2013)
described the western populations as subspecies ajoensis. Their slender forms of the western
populations represent the sort of random morphological variation that, if recognized, would lead to a
plethora of subspecific taxa. They state that subspecies ajoensis has denser spination and larger
spines than subsp. wislizeni. There may be a trend of larger and stouter spines westward across the
species range, but the examples shown for subsp. ajoensis appear to be young plants that
characteristically have larger and stouter spines than older, larger plants. The authors also state that
the flowers are red to orange in subsp. ajoensis and yellow in subsp. wislizeni. Both flower colors,
however, are common across the west–east range of the species.
Felger and Zimmerman (2000: 211) report: “Contrary to a statement by Taylor (1984: 34), we
find no evidence that F. wislizeni in the southern part of its range . . . intergrades with” the related F.
herrerae J.G. Ortega. Taylor’s statement, however, is from George Lindsay’s dissertation (1955;
reprinted in Lindsay 1996). There is an eco-geographic gap of perhaps more than 200 km between
the southernmost population of F. wislizeni in northern Sonora and the northernmost F. herrerae in
the vicinity of Guaymas, Sonora. Although Taylor and Clark (1983) found little difference in the
seeds, the several vegetative differences are conspicuous and consistent. Ferocactus herrerae occurs
primarily in coastal thornscrub of southwestern Sonora and Sinaloa. In comparison to F. wislizeni, F.
herrerae grows spectacularly fast in cultivation. We also consider F. tiburonensis (G.E. Lindsay)
Backeberg (F. wislizeni var. tiburonensis G.E. Lindsay) on Isla Tiburón and the Sonora coast to be a
distinct species. Ferocactus tiburonensis and F. wislizeni are clearly allopatric with no known plants
with intermediate morphology (Felger & Wilder 2012).
Ferocactus wislizeni is locally distinguished from F. cylindraceus in part by its relatively dull
gray, strongly hooked spines, much thicker stems, and general tendency to lean (grow) southward.
Zimmerman and Parfitt (2003b) report that claims of hybrids between F. cylindraceus and F.
wislizeni are not substantiated. Ferocactus cylindraceus and F. wislizeni generally occupy different
habitats and are only occasionally found growing together in Arizona beyond our flora area (see F.
cylindraceus). Ferocactus wislizeni occasionally grows with F. emoryi, although they generally
occupy different habitats. Both species have similar-appearing flowers and may flower at the same
time, although in the flora area F. wislizeni mostly has orange to orange-red or yellow flowers and F.
emoryi has deeper red flowers; the spination, however, is clearly distinctive in F. emoryi.
OP: Walls Well, Nichol 2 May 1939 (ORPI). Sandy soil, Growler Mts near Bates Well, 4 Mar 1940,
Benson 9895. Quitobaquito, 14 Sep 1988, Felger 88-444. Hocker Well, 3 Dec 1990, Felger (observation).
†Puerto Blanco Mts, on ridge, spines, seeds, 3480 to 10,540 ybp (5 samples).
CP: 7 mi E of Papago Well, 20 Mar 1937, Harbison 16847 (SD). Observations Felger: Between San
Cristobal Wash and Agua Dulce Mts, 31 Jan 1992; Sand over lava in the Pinacate flow, with Larrea, near
O’Neill’s Grave; Papago Well, 31 Jan 1992; Near Salt Well, 12 Jun 1992.
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Figure 20. Ferocactus wislizeni. Why: (A) 20 Aug 2006; (E) Why, 8 Aug 2013. (B) Bates Well Road, Organ
Pipe, 29 Feb 2008. (C) Gunsight Hills near Hwy 85, 17 Oct 2013; (D) Gachado line camp, 20 Aug 2006.
Armenta Ranch Rd near Hwy 85: (F) 17 Oct 2013; (G) 2 Aug 2013. (H) Central spine, Crater Range E of Hwy
85, 7 Jan 2014; (I) Ant (Crematogastor opuntiae) visiting extrafloral nectary, Tumamoc Hill, Tucson, 4 Apr
2003, photo by William G. Wilson.
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TA: About 2.5 mil SE of Tinajas Altas, Lechuguilla Valley floor near the head of Coyote Wash, 1065
ft, 1 Apr 2011, Pete Sundt, observation, from Sundt’s vegetation survey plot; species list from the plot, in
decreasing abundance: Ambrosia dumosa, Larrea divaricata, Prosopis glandulosa, Grusonia wrightiana,
Lycium fremontii, L. macrodon, L. parishii, Carnegiea gigantea, Encelia farinosa, Echinocactus polycephalus,
Hilaria rigida, Asclepias subulata, and one lonely Ferocactus wislizeni (see Felger et al. 2012 for description of
the habitat and flora).

Grusonia – Club cholla, dog cholla; perrito
Low-growing opuntioid cacti forming colonial colonies, the stems more or less cylindricalclub-shaped, upright, rounded in cross-section but with prominent tubercles, remaining green all year.
Stem segments (joints) firmly attached and separable only by tearing the woody axis. Stem and floral
areoles each with one small, deciduous tubular-conical leaf; areoles with spines and usually with at
least some glochids, sometimes absent in older stems, especially in G. wrighitiana; spines whitish to
gray (reddish or salmon-color when first developing), the larger spines very sharp, rigid, flattened
with razor-like margins, mostly pointing downward; spines with a minute and soon-deciduous spine
sheath only at the tip of young spines. Flowers one to several at stem tips; outer tepals reddish or
pink, the inner and larger tepals whitish or pale yellow. Filaments green, especially near their bases;
anthers white to pale yellow. Fruits fleshy, greenish or yellow when ripe and usually soon drying.
(The fruits seem to dry sooner during drought conditions than during times of higher soil moisture.)
Grusonia includes 15 species in southwestern USA and Mexico. Four species occur in
Arizona (figure 21). As explained below, we consider the club cholla in the flora area previously
called Grusonia kunzei (e.g., Felger & Zimmerman 2000; Pinkava 1999b, 2003b) to be G. wrightiana
and the one previously called G. parishii in the flora area to be G. kunzei.

Figure 21. Specimen-based distribution of the four Arizona Grusonia species. Map by Marc Baker.
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Some authors maintain that Grusonia and Corynopuntia are both valid and separate genera
but, thus far, data supporting this viewpoint are inconclusive. Although G. bradtiana (J.M. Coulter)
Britton & Rose, the type species for the genus, compared to other Grusonia is unusual with respect to
some of its morphological and genetic attributes, it seems rather extreme to include G. bradtiana
under its own monotypic genus.
Spine glands as extrafloral nectaries (EFNs) are documented for a number of Grusonia
species. Michele Lanan (pers. com. to Felger, 21 May 2014) found that G. emoryi secretes tiny
amounts of liquid from the ends of tiny developing spines on new growth, which is consistently
collected by the dark rover ant (Brachymyrmex patagonicus) (figure 22), and once the spines grow
larger they seem to stop secreting. Researchers have found EFNs on Grusonia emoryi, G. invicta,
and G. wrightiana growing on the grounds of the Arizona-Sonora Desert Museum in Tucson
(Marazzi et al., unpublished manuscript, and Joshua Ness, pers. com. to Felger, 21 May 2014). Marc
Baker (6 Aug 2013) observed small black ants (probably Brachymyrmex) on the buds of G. schottii
cultivated in Chino Valley, AZ. The ants were stroking the young spines with their various
appendages. There was no reaction when Benedict’s Reagent was applied to the areoles indicating
the absence of simple sugars, while the same reagent applied to the areoles of young stems of
Cylindropuntia acanthocarpa and C. imbricata stained the short hairs of the areoles orange-yellow.
The ants on G. schottii may have simply been exploring or were obtaining nutrients other than simple
sugars, or, as suggested by Michele Lanan (pers. com. to Felger, 21 May 2014), it might be that the
ants were so efficient at removing the tiny amount of liquid that there was nothing left for the
Benedict’s reaction. Although “ants don’t play” (Hölldobler & Wilson 1990: 370), biologists do.
1. Stems often 10–20 cm tall, formed of 1–3 joint(s); new branches arising from near ground level to
over half way up stem; spines generally fewer than 15 per areole, the larger spines 2.2–4 cm long;
fruits with glochids only. ............................................................................................ Grusonia kunzei
1. Stems often 30–50 cm tall, formed of 2–6 joints; new branches held aloft and well above the
ground; spines about 20 per areole, the larger spines 4–4.8 cm long; fruits with stout spines and
glochids. ............................................................................................................... Grusonia wrightiana

Figure 22. Grusonia emoryi. Plant cultivated in Tucson, grown from a piece broken off by an off-roader at
32º47'25.66"N, 110º40'13.10"W, Route 77 north of Mammoth on a power line access road, Feb 2009, Pinal Co.:
(A) nectar droplet on a spine-gland; (B) Brachymyrmex collecting nectar; photos by Michele Lanan, 21 May
2014.
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Grusonia kunzei (Rose) Pinkava, J. Arizona-Nevada Acad. Sci. 32 (1): 50, 1999.
[Opuntia kunzei Rose, Smithsonian Misc. Collect. 50 (4): 505–506, 1908. O. stanlyi Engelmann ex
B.D. Jackson var. kunzei (Rose) L.D. Benson, Proc. Calif. Acad. Sci., ser. 4, 25: 248, 1944.
Corynopuntia kunzei (Rose) M.P. Griffith, Haseltonia 9: 91, (2003)].
Desert club cholla, devil cholla. Figure 23.
Low-growing club chollas often forming colonies 0.8–2 (5+) m across. Stem segments 1–3
per stem, clavate to elongate and tapering at both ends, erect, 5–13 cm long, generally 4–5 time
longer than wide, with prominent tubercles 1.2–2.5 cm long. Spines very sharp, newly emerging
spines pinkish, reddish, or reddish orange, becoming whitish to gray; the larger spines (upper
centrals) mostly pointing downward, (2.2) 2.5–3.5 (5.8) cm long, and 1.2–1.8 mm wide and 0.5–1
mm thick at base. Flowers terminal, often several per stem, outer tepals yellow with salmon-pink
midstripe extending into a long tooth, the inner tepals to about 2 cm long, pale yellow with some
green at the base. Filaments greenish below and pale yellow above; anthers pale yellow. Fruits about
3.5–5 cm long, fleshy and yellow when ripe and usually soon becoming dry, with glochids but not
spines; sometimes proliferating with a second fruit. Flowering in June and July, the flowers open in
the late morning. Fruits ripening in late summer. 2n = 22.
South-central Arizona in Arizona Upland of the Sonoran Desert, including the north-central
and northeastern part of Organ Pipe. Grusonia kunzei in Organ Pipe occurs in localized but
substantial colonies or assemblages of colonies on gravelly desert flats of gently sloping bajadas with
sandy loams.
Often growing with Ambrosia dumosa, A. deltoidea, Carnegiea gigantea,
Cylindropuntia acanthocarpa, C. fulgida, C. leptocaulis, Echinocereus engelmannii, Larrea
divaricata, Mammillaria grahamii, Olneya tesota, and Parkinsonia microphylla.
Grusonia kunzei most resembles G. parishii (Orcutt) Pinkava, which has wider upper central
spines (to 3 mm), shorter tubercles, stem segments that are generally obovoid, and very low, trailing
branches. Grusonia parishii occurs in the Mojave Desert in northwestern Arizona, California, and
Nevada. Pinkava (1999b, 2003b) placed populations of what we now consider to be G. kunzei under
G. parishii based on the low stature, 2n = 22 chromosome number, and spineless fruits.
Although correctly classified by Benson in his first and second editions of The Cacti of Arizona
(Benson 1940, 1950), he jumbled the taxonomy in his third edition (Benson 1969), which he carried
over to his treatment of the cacti of the United States and Canada (Benson 1982). In these later works
he erroneously placed populations of Grusonia wrightiana under the name Opuntia stanlyi var. kunzei,
although the lectotype he chose had a spineless fruit (a feature of the actual G. kunzei, but not G.
wrightiana). One factor that contributed to Benson’s error was his confusion over the mileages given
by Dr. R.E. Kunze for his locality data for his original (type) collection of Opuntia kunzei. Kunze
stated in his correspondence to Rose that he found the plant 40 miles (the lectotype label, quoted
below, has 26 miles) south of the Copper Mine (the present-day town of Ajo) and 25 to 35 miles
north of the Mexican boundary. Benson (1982: 917) noted that, “the mileage figures do not check,”
probably with the assumption that Kunze went south from Ajo en route to the more recent border
crossing at Lukeville. Kunze, however, stated that he traveled on the eastern slope of Gunsight
Mountain Range (Gunsight Hills and Pozo Redondo Mountains), which indicates that he was along
the well-established route at the time to Tucson via the Quijotoa Valley or possibly farther east
(figure 21). Following this route, the mileages do check. In addition, Kunze said that “immense
tracts between smaller arroyos were covered with this species.” There are no such tracts of Grusonia
between Ajo and Lukeville, but there are in the plains east of the Gunsight Hills. Pinkava (1999b,
2003b) followed Benson’s error but was the first to note the problem of the spineless fruit on the
lectotype, which he discovered after his treatments were published (Donald Pinkava, pers. comm. to
Baker, 2012). Furthermore, we now know that the larger, lower-elevation and Lower Colorado
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Valley species, G. wrightiana, does not occur east of the Gunsight Hills, east of Organ Pipe Cactus
National Monument.
OP: Grass Canyon, NE corner of Monument, 17 Feb 1962, Steenbergh 2-1761-1 (ORPI). 0.9 mi on Hwy
85 south of N boundary of Monument, gently sloping bajada, gravel and silt, Cercidium microphyllum, Larrea
sp., Ambrosia dumosa, A. deltoidea, Opuntia fulgida, O. acanthocarpa var. major, Echinocereus engelmannii,
Mammillaria grahamii, 22 Mar 1988, Felger 88-110 (ARIZ, ASU). N boundary of monument, 0.2 km W of
AZ Hwy 84, Acourtia wrightii, Ambrosia deltoidea, A. dumosa, Bouteloua aristidoides, B. barbata, Carnegiea
gigantea, Celtis pallida, Echinocereus engelmannii var. acicularis, Eragrostis cilianensis, Ferocactus emoryi

Figure 23. Grusonia kunzei. (A) Clonal colony, N boundary of Organ Pipe, W of Hwy 85, 10 Oct 2004. Hwy
85 near Armenta Ranch Road: (B) buprestid beetles, Acmaeodera sp., 31 Jul 2013; (C) 20 Oct 2013; (E) 31 Jul
2013; (F & G) plant and young, emerging spines, 31 Jul 2013. (D) N of Kuakatch Wash, E of Hwy 85, 13 Mar
2010.
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(rare), Hilaria rigida, Krameria grayi, Larrea divaricata, Leptochloa filiformis, Mammillaria grahamii,
Muhlenbergia porteri, Olneya tesota, Opuntia acanthocarpa, O. engelmannii var. leptocaulis, Peniocereus
greggii (rare), Sporobolus cryptandrus, 2 Dec 1990, Felger 90-500 (ARIZ, ASU, DES). Vicinity of Walls Well,
NE boundary of Monument, 19 Nov 2001, Felger (observation). 100 m SW of Hwy 85 and Armenta Ranch
Road, Rutman 31 Jul 2003.
Pima County: “Opuntia kunzei Rose, sp. nov., twenty-six m. south of the Copper Mine, 04.603, 1904,
R.E. Kunze” (lectotype of Opuntia kunzei, fruit on right side of sheet, US 535063 [Rose’s type specimen of
Opuntia kunzei includes Kunz collections from two different dates and two different places; therefore Lyman
Benson (1982) chose the fruit on the right side of the herbarium sheet, with glochids but devoid of spines, as the
lectotype.]).

Grusonia wrightiana (E.M. Baxter) E.M. Baxter, Calif. Cactus 58, 1935
[Opuntia wrightiana E.M. Baxter, Cactus & Succ. Jour. 4: 283, 1932 (“description meager but valid,”
Benson 1982: 917). O. wrightiana (E.M. Baxter) Peebles, Desert Pl. Life 9: 45, 1937. O. stanlyi
Engelmann var. wrightiana L.D. Benson, Proc. Calif. Acad. Sci., ser. 4, 25: 248, 1944. O. kunzei var.
wrightiana (E.M. Baxter) Peebles, Leafl. W. Bot. 5 (12): 192, 1949. O. stanlyi Engelmann var.
peeblesiana L.D. Benson, Cacti Ariz. ed. 3, 20, 64, 1969. Corynopuntia stanlyi (Engelmann) Knuth
var. wrightiana Backeberg, Cactaceae 1: 360, 1958]
Devil club cholla. Figure 24.
Cholla-like plants forming colonies often (0.5) 1–3.5 m wide. Branches often 30–57 cm tall,
erect, stout, and tough, branching mostly from near base of plant, but with new branches held aloft
and often branching from 6–10 cm above ground level. Stem segments 2–6 per stem, the larger stem
segments 8.5–16 × 3.3–4.8 cm, more or less cylindroid with elongated, prominent tubercles. Spines
stout, very sharp and rigid, about 20–30 per areole, most of the larger ones deflexed downward.
Larger spines 4–5 cm × 1.5–2 mm maximum width, scabrous with minute transverse ridges, flattened
or diamond-shaped in cross section; smaller spines terete; glochids few in upper part of areoles, or
absent. Leaves to about 1 cm long, mostly red, and quickly deciduous.
Flowers 4.5–5.5 cm wide. Inner tepals pale yellow or cream colored, 25–3.5 cm long with a
reddish central stripe; outer tepals pinkish, rather thick with thickened reddish tips, grading into the
terete, reddish, and reduced pericarpel leaves. Filaments green basally, cream-white to yellow
distally; anthers pale yellow. Stigma cream colored. Fertile fruits 4.5–8 × 2.4–3 cm, separating
relatively easily from the stems, fleshy, obovoid, the pulp yellowish, the skin dull yellow, the areoles
with spine clusters and glochids; floral remnants persistent. Sterile fruits often present, with floral
remnants but without seeds, usually cylindroid (more narrowly cylindroid than the fertile fruits),
remaining green, and more firmly attached to the stems than the seed-bearing fruits. Seeds 3.3–5 mm
long, light tan, smooth. Flowering April, May and June; ripe fruits seen from late August until the
following May. As the fleshy, yellow fruits ripen, almost all of them (at least during dry years) are
chewed open on one side, presumably by small mammals and/or perhaps by birds and the seeds
removed.
Common in the Lower Colorado Valley region of the flora area, on sandy flats along the
southwestern margin of Organ Pipe and across much of Cabeza Prieta on valley flats and low hills;
sandy or silty soils, often with Larrea on low sand hummocks (the hummocks seem to form as a
result of sand trapped by the cactus colony) and less often on pavements and rocky slopes. Especially
abundant on sand flats and low, stabilized dunes in the south-central and southwestern part of Cabeza
Prieta and occasional in the Lechuguilla Valley east of Tinajas Altas.
Northwestern Sonora from the Pinacate Region southward near the coast to Bahía San Jorge
(vicinity of 31º 10’ N) and eastward to Tubutama (vicinity of 30º 53’ N, 111º 27’ W), northeastern
Baja California in the San Felipe Desert, and southwestern Arizona in western Pima County, and
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Yuma and La Paz Counties (figure 21). Lyman Benson (1982: 365) tells that this club cholla “in
California was reported by Baxter (1932, 1935), and the report was accepted by Wiggins (1963). . .
[and although it] . . . does occur just east of the Colorado River in Yuma Co., Arizona, no specimens
from across the river in California have been seen.” Marc Baker and Michelle Cloud-Hughes
searched for it on several occasions in potential habitat in California but did not find it there.
OP: Quitobaquito, Jan 1894, Mearns 2735 (CAS). Quitobaquito, 27 Nov 1939, Harbison 26175.
Quitobaquito, 5 Mar 1940, Peebles 14561. 6 mi E of Quitobaquito [based on data from Lehto’s notebooks], 24
Oct 1965, Lehto 5489-b (ASU). 1 mi NW of Border Monument 180, T15S, R12W, 700 ft, low sand dunes, 10
Apr 1978, Lehto L-22481 (ASU). 0.9 mi E of Aguajita Spring, Atriplex polycarpa, Ambrosia dumosa, Suaeda

Figure 24. Grusonia wrightiana. (A) Pinta Sands, 11 Feb 2014. La Abra Plain at U.S./Mexico boundary: (B)
Sonora, 26 Aug 2013; (C & D) Organ Pipe, 22 Jun 2006; (G) young, emerging spines, Sonora, 26 Aug 2013.
(E & F) Garden in Why, 4 Jan 2014.
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moquinii, Larrea, Echinocereus engelmannii, Ferocactus emoryi, 6 Apr 1988, Felger 88-324 (ASU). 0.9 mi W
of Quitobaquito (at old fields below pond) on border road, sandy-gravelly soil of low hills and flats, Atriplex
polycarpa, Carnegiea gigantea, Fouquieria splendens, Olneya tesota, Opuntia acanthocarpa, Ambrosia
dumosa, Mammillaria thornberi, Proboscidea altheifolia, 14 Sep 1988, Felger 88-469. Aguajita Wash, very
fine loam, Atriplex polycarpa flat, Atriplex polycarpa, A. linearis, Atamisquea, Larrea, Prosopis, Lycium, 13
May 1988, n = 22, Baker 7613 (ASU). 0.4 mi E of Aguajita Wash along Puerto Blanco Drive, sandy flat with
Atriplex polycarpa, Larrea, 19 Jun 1989, Felger 89-231. Hocker Well, 3 Dec 1990, Felger (observation).
CP: Papago Wells, 1 Mar 1939, Nichol 1 Mar 1939. 1 mi NW of Border Monument #180, 700 ft, low
dunes, 10 Apr 1978, Lehto L-22481 (ASU). Tule Well, sandy flat and wash, saline soil, 6 Apr 1979, Lehto L23567 (ASU). Between Half Way Tank and Buck Peak Tank, 14 Jun 1992, Felger 92-607. 1.7 mi on Camino
del Diablo E of W border of Refuge, 16 Jun 1992, Felger (observation). 7 mi W of O’Neill’s grave, sand flats
including Larrea, Hilaria rigida, few Carnegiea, Echinocereus engelmannii, few Ferocactus wislizeni, 15 Sep
1992, Felger 92-784. 24.5 mi SW of Cabeza Prieta boundary with Organ Pipe, Camino del Diablo en route to
Pinta Sands, 32º05’N, 113º28’W, sandy soil, with Opuntia ramosissima, Echinocereus engelmannii, Ferocactus
sp., Carnegiea, etc., 4 Mar 1995, Rebman 2880 (ASU, DES, UCR). Just W of Pinacate Lava Flow, Larrea
tridentata, Ambrosia dumosa, 7 Apr 2002, Hodgson 18704 (DES).
TA: Tinajas Altas, 9 Mar 1937, Harbison 16999 & 17000 (SD). Camino del Diablo, E of Raven
Butte, 29 Nov 2001, Felger (observation).
Yuma County: Petrified Forest near Colorado River, 4 mi W of Quartzsite-Yuma road, 33 mi N of
Yuma, Allan B. Clayton 15 Apr 1934 (holotype of Grusonia wrightiana, DS 691434 [CAS]).

Lophocereus
This genus includes three species. Lophocereus gatesii M.E. Jones occurs in southern Baja
California Sur and Lophocereus marginatus (de Candolle) S. Arias & Terrazas (Pachycereus
marginatus (de Candolle) Britton & Rose) occurs in south-central Mexico (Arias & Terrazas 2009).
Lophocereus schottii (Engelmann) Britton & Rose var. schottii
[Cereus schottii Engelmann. Pachycereus schottii (Engelmann) D.R. Hunt]
Senita; sinita, músaro; ce:m ĭ. Figure 25.
Many-stemmed columnar cacti, often 2–4 (7) m tall branching mostly at or near the base of
the plant, often forming clonal colonies (Parker 1989). Stem tissue becoming black on cut surfaces
(also see Carnegiea and Cylindropuntia fulgida). Stems strongly dimorphic—as the stems elongate,
usually after reaching more than about 1.5 m in height, they become more slender, much less fleshy,
and the number of stem ribs increases. Lower portion of stems, sterile (not producing flowers), with
5 stem ribs, relatively thick, the larger stems often (8.5) 14–16 cm diameter, the areoles widely
spaced and the spines often 5–7 mm long, stout and rigid, not markedly twisted, and with enlarged
bases. Upper part of the stems fertile (producing flowers), with 5–7 stem ribs, relatively slender,
often 5.5–10 cm diameter, the areoles close together to essentially contiguous, and bearing a dense,
shaggy covering of long, slender, twisted, and often flattened spines 4–10 cm long, these spines
obscuring the stem surface.
Fertile areoles multiple-flowered (Myrtillocactus of Mexico is one of the few other genera of
cactus producing more than 1 flower per areole). Flowers nocturnal, 2.5–4 × 3.8–4.2+ cm; weakly
bilaterally symmetrical (the tube slightly curved upward, the style lying near the lower side of the
tube). Inner tepals whitish to pinkish, spreading open early in the evening (e.g., 8 p.m. on a hot, midAugust night) and becoming recurved before sunrise. The flowers open shortly after sunset and close
before or soon after dawn, although the flowers stay open longer in cooler weather, and on cool
spring days they may remain open nearly all day. (In Sonora, Richard found that flowers open when
a flowering stem is taken from midday summer heat to an air-conditioned room). Filaments, style,
and stigmas white, the anthers cream colored. Flowering and fruiting mostly through the hotter
months: flowers recorded March–December, but mostly April–September; fruits April–December,
peak fruiting often in June. Fruits ovoid to globose, 2–4 cm diameter, essentially spineless, becoming
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bright red and edible when ripe, irregularly splitting from the top, the pulp bright red; seeds small and
blackish. At peak fruiting during favorable years, the upper stems often are loaded with bright red
fruits. The pulp and seeds avidly consumed by birds and carried away by ants, and it is often difficult
to find ripe fruits in the morning before the birds and ants have hollowed them out. Seeds blackish
(dark red-brown under magnification and strong light), (2.2) 2.4–2.8 × 1.8–2.1 mm, shiny and smooth,
with a low ridge.
Locally along the southern border of Organ Pipe, westward from the Santa Rosa Mountains,
and most common in Senita Hills and the granitic outwash plain of the Senita Hills in the La Abra
Plain (Parker 1989). A spectacular stand of organ pipes, saguaros, and senitas occurs in Lost Cabin
Basin near Victoria Mine. Also at a few localities, and rare, in the southern part of Cabeza Prieta.
Senitas are more common in nearby areas in Sonora. Their distribution in Arizona and northern
Sonora is limited by freezing weather, and presumably the western distribution in northwestern
Sonora and western Arizona is limited by drought (e.g., Turner et al. 1995). “Evidence of freeze
damage, indicated by callused stem tips with new stems emerging from just below the callus tissue or
elsewhere on plants, is widespread among senita populations in Arizona and [nearby] northern Sonora
(Felger and Lowe, 1967; Nobel, 1980)” (Parker 1989: 399; similar freeze-damage also is evident on
organ pipe plants, Stenocereus thurberi). During the extreme drought of the 2000s, widespread and
significant mortality of senitas occurred in parts of northwestern Sonora and to a lesser extent in
Organ Pipe.
Variety schottii is characterized by relatively thick stems, 5–8 stem ribs, and an essentially
trunkless, or basitonic, branching habit. This is the northern variety, restricted to the Sonoran Desert
in southwestern Arizona and western Sonora, Baja California, and Baja California Sur northward
from La Paz. It ranges southward in Sonora to the Guaymas region. Two individual senitas were
found in the Chuckwalla Mountains of southeastern California that appear to be wild but are only 0.5
km from what was once a private residence. One of the individuals flowers but does not form fruits,
indicating that the species is an obligate outcrosser and that there are no other mature individuals
within pollination distance. This is the only population of this cactus in the United States apart from
southwestern Arizona (Cloud-Hughes & Baker, accepted for publication).
Variety schottii in Sonora is replaced to the south by var. australis (K. Brandegee) Borg (var.
tenuis G.E. Lindsay), which ranges southward from the coastal plains southeast of Guaymas (vicinity
of Potam) into northwestern Sinaloa (vicinity of Guasave). A similar scenario occurs in southern
Baja California Sur. Variety australis, primarily in thornscrub, has relatively slender stems with 6–10
ribs, branches arise at various heights well above the base, and the plants often form short trunks
(especially towards the Sinaloan border). Although Lindsay (1963) named the southwestern Sonora
plants var. tenuis, they appear morphologically indistinguishable from var. australis, described by
Brandegee (1900) from the Cape Region of Baja California Sur (Felger & Wilder 2012).
In Lophocereus schottii there is a great variation in stem size ranging from larger stems with
fewer stem ribs (5–7) in the northern Sonoran Desert to smaller and more slender stems with 6–10
ribs in thornscrub in southern Sonora (figure 35 c & d; also see Peniocereus striatus). The clinal shift
in architecture and morphology, from stems with a higher surface-to-volume ratio in the south to
stems with a lower surface-to-volume ratio in the north, is interpreted as an adaptation to increased
aridity northward (Felger & Lowe 1967; also see Turner et al. 1995).
Patrolling ants attracted to extra-floral nectaries in the areoles provide protection from
herbivorous insects (Turner et al. 1995). “Developing buds, flowers and immature fruits produce
extrafloral nectar (EFN) from the tips of tepals, photographs of which can be found in Chamberlain &
Holland (2008). In addition to reproductive tissues, P. schottii has extrafloral nectaries just below
their areoles (sub-areole nectaries), but secretion from them has been largely observed after flowering
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seasons on new stem growth” (Holland et al. 2009: 90–91). Much like the well-known mutualism
between yuccas and yucca moths, there is an obligate relationship between sinita and a pyralid moth,
Upiga virescens (e.g., Fleming & Holland 1998; Hartman et al. 2002). The female moths collect
pollen on specialized abdominal scales and actively deposit pollen on the stigma, and deposit a single
egg in each pollinated flower. The larvae feed on sinita ovules, preventing seed set in individual
fruits, but enough flowers escape predation to produce significant numbers of fruits and seeds.
However, seedling establishment among the northern populations is a rare event and clonal
propagation from stems is a more common occurrence.

Figure 25. Lophocereus schottii. Senita Basin: (A) 14 Jan 2014; (B) 18 Jun 2012. (C) La Abra Plain, Organ
Pipe, 22 Jun 2006. Organ Pipe headquarters: (D) 18 May 2006; (F) 22 May 2006. (E) Immature, or sterile stem
tip, Sierra Blanca, Pinacate Biosphere Reserve, 18 Jan 2009.
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The name “senita,” in common use in Arizona, is a corruption of the Mexican vernacular
name “sinita.” The fruits are edible but not as sweet and not nearly as large as organ pipe and saguaro
fruits (e.g., Betty Melvin in Zepeda 1985: 55). The stems are highly esteemed in Mexico for
medicinal purposes, especially stems with five ribs. Considerable quantities are harvested for
personal and commercial purposes (e.g., Felger 2000, 2007; Paredes et al. 2000). Five-ribbed stems
are the sterile or juvenile growth, and are thicker, “softer” (more flaccid and much juicier), and not as
tough as fertile parts of the stem with a higher number of ribs. The 5-ribbed stems are used in
remedies for diabetes, stomach ulcers, and cancer, and also as a remedy for falling hair (evita la caida
pelo) and blood circulation (circulación de la sangre). As a common preparation, a cross section of
the stem, about 2 cm thick, is cooked in about one liter of water until it boils. This liquid is then
drunk through the day as one would drink water (se pone en un litro de agua hasta hervir, y se toma
como agua de diario). The fresh as well as dried star-shaped cross-sections of stems are widely sold
in herbal shops in Mexico, even as far as Mexico City and Tijuana. Músaro, derived from the Yoeme
(Yaqui) language, is the name often used in Mexico.
OP: Gray’s Well [= Blankenship Well at Dos Lomitas], Nichol 4 May 1939 (ORPI). 1 mi E of
Quitobaquito, S slope, gravelly silt, few, 2 Jun 1951, Blakely 323 (DES). 2.4 mi W of Hwy 85 on Puerto
Blanco Drive, 19 Jun 1989, Felger 89-229. Dos Lomitas, 13 May 1990, n = 11, cited in Madroño 39: 106, 1992
[Pinkava et al. 1992b], Baker 7831-A (ASU, ORPI). 1 mi W of Lukeville at international boundary, 18 Nov
1991, Felger (observation).
CP: 7 mi E of Papago Well, 14 Mar 1937, Harbison 17061 (SD). Davidson Canyon (Simmons 1965:
photo, 2 Feb 1964). SW side of Agua Dulce Mts, 32º02’N, 113º18’W, sandy flats, about one dozen plants to 7
ft tall, 12 May 1997, Luke Evans (observation).
Sonora: Sierra de Sonoyita, and southeast towards Santa Magdalena, Schott July 1855 (holotype, MO;
the protologue says “Sonora, towards Santa Magdalena”).

Mammillaria – Fishhook cactus; cabeza de viejo
The three species in the flora area are small cacti of unrelated species in this large genus.
Stems globose to cylindroid with distinct (separate) tubercles. Tubercles each with a terminal spinebearing areole and subtending a very reduced, axillary, flower-bearing areole that sometimes also
bears a few bristle-like spines. Central spines hooked (those in the flora area). Flowers diurnal and
relatively small for the family. Fruits succulent, globose to elongated, smooth (spineless), red. All
three of species in the flora area are 2n = 22. During the decade preceding 2014, Mammillaria plants
in the flora area have been dying due to drought and drought-related responses such as increased
herbivory.
The genus includes 165 species, mostly in Mexico, some in southwestern USA, and few in
the West Indies and Central America.
1. Seeds 1.6–2.4 mm long, the lower ⅓ covered with a light-colored, corky cup-like base, the seed
surface reticulate and wrinkled but not pitted (note: dried fruits can often be found below the spine
clusters in the tubercle axils); fruits not good to eat. ................................... Mammillaria tetrancistra
1. Seeds slightly less than 1 mm long, without a corky base, the seed surface pitted; fruits good-eating.
2. Hook of central spine 2–3 mm across; stems commonly 3.5–6 cm wide; stigma green;
widespread across the flora area, rocky places and plains........................... Mammillaria grahamii
2. Hook of central spine 1.5 (2) mm across; stems commonly (2) 3–3.5 cm wide; stigma magenta;
lower bajadas and desert flats in Organ Pipe. ............................................ Mammillaria thornberi
Mammillaria grahamii Engelmann
[Among the many synonyms are: M. grahamii var. arizonica Quehl. M. grahamii var. oliviae
(Orcutt) L.D. Benson. M. microcarpa (Engelmann) Britton & Rose. M. milleri (Britton & Rose)
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Bödeker. M. sheldonii (Britton & Rose) Bödeker. M. swinglei (Britton & Rose) Bödeker]
Arizona fishhook cactus; cabeza de viejo; ban 'isvig, ban cekida. Figure 26 A–C.
Stems single (unbranched) or with 1 to several branches; stems globose to cylindroid, 5–15
(30) × 3.5–6.5 cm. Central spines 1–3 per areole, at least 1 of them strongly hooked. Flowers often
2–3.5 cm wide, usually in a ring near the top of the stem. Inner tepals showy, pink to rose purple.
Stigma green. Fruits edible. Seeds 0.75–0.95 mm diameter, rounded-obovoid, blackish, and pitted.
In southern Arizona several flushes of flowers may be produced annually, each about 5 days after
soaking rains (Bowers 2002).
Widespread and common across the flora region including sandy and rocky soils of valley
plains, bajadas, and rocky slopes to higher elevations. Plants in granitic mountains tend to have pale
spines whereas those in volcanic areas tend to have dark spines. A fishhook cactus resembling this
species has been in the flora area for more than 20,000 years. Mammillaria grahamii occurs with M.
tetrancistra, and with M. thornberi from Quitobaquito to the nearby Río Sonoyta in Sonora and in the
lower Sonoyta Valley in Organ Pipe. Seeds of M. grahamii and M. thornberi appear to be
indistinguishable.
As broadly interpreted, M. grahamii ranges from southeastern California to west Texas,
northern and western Chihuahua and most of Sonora nearly to the Sinaloa border. Distinguishing
varieties or subspecies is problematic. Mammillaria grahamii subsp. sheldonii (Britton & Rose) D.R.
Hunt [M. swinglei (Britton & Rose) Bödeker] occurs in coastal Sonora from about Puerto Libertad to
the southwestern part of the state. Subspecies sheldonii is reported to have smaller and whitish
flowers and fewer radial spines (12–15) than subsp. grahamii (20–30+), but other than flower color,
consistent distinguishing features appear elusive (Felger & Wilder 2012).
Fresh fruits of this species and the less common M. thornberi are tasty and were eaten by
children and probably by people of all ages as trail snacks (Felger & Moser 1985; Hodgson 2001).
Ear drops prepared from the stems served as a treatment for earache for Gila River Pimas and Seris
(Curtin 1949; Felger & Moser 1985). Gila River Pimas rubbed the red fruits “on arrowshafts to color
them” (Curtin 1949: 57).
OP: Cipriano Well, Nichol 27 Apr 1939 (ORPI). Bates Well, 5 Mar 1940, Benson 9945.
Quitobaquito, 29 Mar 1988, Felger 88-129. Trail from The Cones to Mount Ajo, 4100 ft, 10 Apr 2005, Felger
(observation). †M. cf. grahamii: Alamo Canyon, spines, seeds, 1150 to 14,500 ybp (3 samples).
†Montezuma’s Head, spines, seeds, 20,490 & 21,840 ybp. †Puerto Blanco Mts, on ridge, spines, seeds, 990 to
7580 ybp (8 samples).
CP: Observations: Sand over lava at E side Pinacate flow, 31 Jan 1992, Felger; Senita Tank, 14 Jun
1992, Felger.
TA: Granite mountain at NW side of Raven Butte, 30 Dec 2005, Felger 05-384. 0.3 mi SE of Tinajas
Altas, upper bajada, decomposed granitic rocky soil, 1175 ft, 22 Nov 2008, Felger 08-193 (DES). †M. cf.
grahamii, Tinajas Altas, spines, seeds, 1230 to 18,700 ybp (11 samples).

Mammillaria tetrancistra Engelmann
Corkseed fishhook cactus; cabeza de viejo. Figure 26 D–G.
Stems single (unbranched) or with 1 to several branches, areal part of stems globose to
cylindroid, and often 5–10 × 3.5–6 cm; underground portion of stem usually thickened, flabby, rootlike, often 5–8 cm long; upper part of roots also often thickened. Spines dark or light colored
depending largely on substrate color (see Ferocactus cylindraceus and Mammillaria grahamii);
central spines hooked, 1–3 (4) per areole. Flowers 2.5–3.5 cm wide, pink, spring and summer, and
not arranged in a ring (as in M. grahamii). Outermost tepals with relatively long-fringed margins (use
hand lens; figure 26-E). Inner tepals pink-magenta, often with paler-colored margins. Stigma yellow
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or yellow-green. Fruits succulent, bright red and longer than wide. Seeds (not including strophiole)
1.6–2.4 mm at widest point, the surface rugose-roughened over a reticulate cellular pattern and not
pitted; basal 1/3 of seed covered with a light-colored, corky aril-like cup (the strophiole, a specialized
outgrowth or proliferation of hilum tissue), the strophiole pale colored and spongy when fresh, drying
brown and corky and remaining firmly attached to the seed. Although the fleshy part of the fruit is
edible, the seed cork will make you spit it out—an easy way to identify this species.
Rocky soils, hills and mountains, and sometimes adjacent middle to upper bajadas, from the
Tinajas Altas Mountains across Cabeza Prieta, and lower elevations in Organ Pipe. Often growing
intermixed with M. grahamii.
Western Arizona, southeastern California, southern Nevada, southwestern Utah, northwestern
Sonora, and northeastern Baja California.

Figure 26. Mammillaria grahamii: (A & B) SW of Hwy 85 & Armenta Ranch Road, Organ Pipe, 30 Jul 2013;
(C) Ajo, 6 Sep 2013. Mammillaria tetrancistra: (D & E) flower and tepal margin, El Huerfano, Sonora, 5 Sep
2013; (F & G) N of Dos Lomitas, Sonoyta Valley, Organ Pipe, 23 Aug 2012. Mammillaria thornberi: (H & I)
W of Quitobaquito, 13 Sep 2006; (J) near El Huerfano, Sonora, 26 Aug 2013.
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The plants are deceptively similar to M. grahamii when not in flower although they are not
closely related within the genus. Apart from the distinctive seeds and flowers, M. tetrancistra may be
identified by its relatively smooth, soft, extensive, and deeply buried stem-base (often wedged
between rocks); surprisingly soft-skinned and flaccid stems and tubercles (not firm like those of M.
grahamii); mucilaginous pith and cortex (tangible even on the smallest cut surfaces, such as tubercle
sections); radial and subcentral spines that do not radiate as neatly and regularly as those of M.
grahamii, giving the plant a relatively shaggy appearance or a “salt-and-pepper” color-pattern rather
than a “well-groomed” appearance; and narrower and more numerous tepals, the outer tepals with
relatively large fringes. The seeds of M. tetrancistra, with their corky base, are unlike those of any
other cactus. It is the most arid-inhabiting of all mammillarias.
OP: 0.5 mi N of Mexican Border, 3 mi E of Lukeville, 6 Jan 1962, Steenbergh 1-662-1 (ORPI).
Growler Mine, Bates Mts, 13 Sep 2013, Rutman, photos.
CP: Near Tule Mts, 4 mi E of Tule Well, 29 Feb 1976, McManus 688. T15S, R12W, S18, lava flow, 7
Apr 1979, Lehto L23574 (ASU). Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-303. Growler Mountains, S of
Charlie Bell Pass, 9 Apr 1993, Felger (observation).
TA: Granite hills at SW side of Tinajas Altas Mts, 10 Jan 2002, Felger 02-6. Camino del Diablo SSE
of Raven Butte, 20 Feb 2005, Felger (observation).

Mammillaria thornberi Orcutt
[M. fasciculata of authors, not Engelmann]
Thornber fishhook cactus; cabeza de viejo; ban mauppa. Figure 26 H–J.
Stems often (2) 3–3.5 cm diameter, more than twice as long as wide, usually somewhat
flaccid, branching from the base and along the stem to eventually form spreading, many-stemmed
plants, these sometimes breaking apart, the pieces forming adventitious roots, or the plants
occasionally with only a few branches. Hooked central spines 1 per areole. Inner tepals white or pale
pink with a bright rose-pink midstripe. (The inner tepals are broader than those of the two other
mammillarias in the region). Filaments rose-pink; anthers yellow. Stigma magenta. Seeds 0.9 mm
diameter, similar to those of M. grahamii. Flowering July and August.
Locally common along the southern margin of Organ Pipe and also in the northwestern part
of the Monument. Sandy to gravelly soils of lower bajadas and desert flats, usually under small
shrubs, especially Ambrosia deltoidea, A. dumosa, Atriplex linearis, A. polycarpa and sometimes
among fallen joints of Cylindropuntia fulgida, and rarely under Suaeda nigra. Highest density is in
saltbush vegetation on Holocene-aged surfaces. Often growing intermixed with M. grahamii.
Southwestern Arizona and northwestern Sonora southward to sandy plains southwest of
Caborca.
Mammillaria thornberi is closely related to, but obviously distinct from, M. yaquensis R.T.
Craig, which occurs on fine-textured, alluvial soils of the coastal plains of Sonora from near Empalme
and Las Guásimas (southeast of Guaymas) southward to northwestern Sinaloa. The two species are
disjunct by several hundred kilometers. Mammillaria yaquensis differs in part by its markedly more
delicate and slender stems and more profusely branching habit, the branches often arise well above
the lower part of the stem, and smaller and more readily detaching branches. There is no indication
of plants with intermediate features.
OP: Quitobaquito, 28 Nov 1939, Harbison 26183 (SD). 10 mi E of Hwy 85 on Mexican Boundary, 26
Jan 1962, Steenbergh 1-2662-1 (ORPI). Hocker Well, 3 Dec 1990, Felger 90-575. 0.5 mi W of Growler Wash
on Bates Well Rd, loamy flat, under Larrea, Rutman 23 Aug 2001 (ORPI).
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†Mammillaria sp.
TA: †Butler Mts, hooked spines, 740 & 3820 ybp.

Opuntia – Prickly-pear; nopal
Stem segments, or pads (cladodes), laterally compressed. Areoles bearing glochids and with
or without spines. Areoles of young developing pads and flowers (fruits) bearing extrafloral nectaries
and a small, green, succulent, conical, and soon-deciduous leaf. Flowers relatively large, diurnal,
with sensitive stamens (filaments closing inward when touched). Fruits fleshy or dry. “Seeds”
relatively large, the actual seed covered with a white to light tan bony aril-like structure (see
Cylindropuntia).
The genus includes about 150 species, native from Canada to South America.
1. Pads 9–12.5 cm long, generally bluish to purplish, minutely hairy (use 10× lens); areoles with
glochids but spines lacking; inner tepals rose-pink. .................................................. Opuntia basilaris
1. Pads usually 15 cm long or more, glabrous, green or sometimes reddish purple; areoles with
glochids, and at least some areoles with spines; inner tepals yellow to pale orange (tepal bases reddish
in O. phaeacantha).
2. Plants erect, often with a short but well-developed trunk; pads more or less orbicular; spines
yellowish, becoming blackish with age, mostly pointing downward. ............... Opuntia chlorotica
2. Plants often sprawling-spreading, trunk not well developed; pads obovate to elliptic; spines
mostly white with brownish bases or if yellow then relatively robust and the largest one porrect
and/or spreading (pointing in different directions).
3. Flowers uniformly yellow when first open, becoming pale orange with age but of a single
color; fruits very juicy, the pulp and skin rich red-purple...................... Opuntia engelmannii
3. Flowers yellow with a conspicuous reddish center; fruits only moderately juicy, the skin
pinkish to reddish, the pulp whitish or greenish, not bright purple........ Opuntia phaeacantha
Opuntia basilaris Engelmann & J.M. Bigelow var. basilaris
Beavertail cactus. Figure 27.
Dwarf prickly-pears, often 25–50 cm wide, forming a very thick, short caudex giving rise
directly to thick, stubby pads that sometimes curl inward. Individual stems of 1 or rarely 2 pads
(cladodes). Pads 8–14 × 4–10 cm (reaching 18 cm long in cultivation), the surfaces minutely and
densely puberulent (use 10× lens), pale bluish (the color does not rub off), somewhat pale purplish
during cooler, drier months. Areoles bearing dense tufts of glochids, which are barbed, but no spines.
Young areoles on developing pads have transparent tubular hairs and minute, cone-shaped red leaves,
which are pubescent with minute, short, thick hairs; leaves soon deciduous. (Marc Baker observed
small black ants apparently feeding on surface compounds of the tubular hairs of the areole and of the
small hairs on the leaves of a plant from the type locality of O. basilaris. A test with Benedict’s
Reagent, however, did not detect simple sugars). Flowers 7–7.5 cm wide, showy, opening for 1 or 2
days; outer tepals thick and fleshy, greenish brown, the inner tepals bright rose pink, 4–4.5 cm long,
the larger tepals 2.5–3 cm wide. Filaments red; anthers pale yellow: the showy stamens with red
filaments and yellow anthers are noteworthy. Style pale rose pink, darker on the second day; stigmas
pale yellow, opening on the second day. Fruits dry at maturity. “Seeds” 7–9 mm wide, puffy,
looking like compressed garbanzo beans. Flowering in early April, the fruits ripening in late May; 2n
= 22, 33 (M. Baker, unpublished data).
Arid, western margin of the flora area: southwestern corner of Cabeza Prieta and the Tinajas
Altas Mountains. On nearly barren desert pavements, canyons and rocky slopes, and also granitic
mountains in adjacent Sonora west of the Pinacate lava (Felger & Zimmerman 2000). No other
prickly-pear extends into such hyperarid regions. This small prickly-pear ranges from the pediment
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base to nearly the summit in the Tinajas Altas Mountains; at higher elevations it occurs in localized
soil pockets. Its history in the Tinajas Altas region extends to more than 37,000 years.
Many pads have a dead, dried area below the old flower or fruit—the pad tips desiccate. In
drought conditions the pads shrivel and wrinkle, and some or even most or sometimes all of the pads
drop off in severe drought like deciduous leaves. Thus, in the most severe drought conditions the
thick, succulent caudex functions like a thick, tuberous root. The pads are relatively dwarfed in
comparison with those of the same variety of beavertail cactus from other regions, but in cultivation
(in Tucson) the pads of plants from the flora area can become substantially larger than ones seen in
the wild.
Western Arizona, northwestern Sonora, southern California, southern Nevada, southwestern
Utah, and northern Baja California. Several varieties are recognized; variety basilaris nearly
encompasses the distribution of the entire species. In 2014 Rutman observed beavertail plants
volunteering in some Ajo neighborhoods, presumably from seeds dispersed by birds from cultivated
plants.
Richard writes: “I remember my first cactus collection. My family had gone to Palm Springs,
California, for a vacation. I was five or six years old and fascinated by a beavertail cactus and put a
pad in my pocket. Much later I learned that the highly irritating glochids can be removed with
adhesive tape or shaving the afflicted surface (the glochids eventually dissolve).” Bean and Saubel
(1972: 95) report that the Cahuillas in California ate the fresh fruits and that the flower buds were pitbaked or sometimes dried and stored, the pads boiled as a vegetable, and the “seeds ground into an
edible mush.” This is one of few references to Opuntia “seeds” being eaten. The fruits hardly seem
worth eating “fresh” since they are dry at maturity, or maybe they were harvested just before
becoming dry?
CP: E edge of Lechuguilla Desert (Simmons 1965, 1966). Bajada of Tordillo Butte, 4 mi on Camino
del Diablo E of the W border of the Refuge, basalt-sand flat outflow from Tordillo Butte to the NE, 16 Jun 1992,
Felger 92-621.
TA: Observations, Felger: Borrego Canyon, 3 Feb 1990; Tinajas Altas, 29 Nov 2001. Tinajas Altas
Pass, 32.31444ºN, 114.08556ºW, 329 m, rocky granitic slope and derived gruss, 2 Mar 2014, Susan Davis
Carnahan, 2 photos (MABA in SEINet). Variety unknown: †Tinajas Altas, seeds, 1230 to 11,040 (8 samples),
& >37,000 ybp.

Opuntia chlorotica Engelmann & J.M. Bigelow
Pancake prickly-pear; nopal rastrero. Figure 28.
Shrub-sized prickly-pears, often 1–1.6 m tall, developing a short, stout trunk. Pads (10) 13–
23 × (10) 13–25 cm, erect, oval, obovate, or nearly round in outline, moderately glaucous, not
becoming reddish or purplish. Areoles all bearing spines, or a few lowermost areoles without spines.
Spines straw colored, mostly pointing downward; persisting on older pads and trunk and becoming
grayish or blackish, those of lower areoles often long and shaggy. Flowers large, inner tepals yellow
with a faint red midstripe even when freshly open; stigmas green. Fruits fleshy, glaucous, rose pink.
Flowering in April. 2n = 22.
Middle to higher elevations in mountains, especially in the northern and eastern part of the
flora area; absent from lowland flats. Rare, single plants, however, occur where it is not expected,
e.g., Sue Rutman found one plant in the 1990s at the base of the Pozo Nuevo Hills and another one in
2013 in Acuña Valley.
Unlike most other cacti in the region, this species seems to have expanded its range in the
wetter rainfall climates of the Wisconsin glacial environments, a time of greater winter rainfall and
drastically reduced summer rains. It is documented in Organ Pipe for 32,000 years, and more than
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11,000 years in Tinajas Altas where it no longer occurs.
Arizona, northern Sonora, Baja California, northwestern Chihuahua, southeastern California,
southern Nevada, New Mexico, and southwestern Utah. In the Sonoran Desert region this pricklypear is characteristic of the upper edge of the desert, desert-oak woodland ecotone, and often occurs
in oak woodland.

Figure 27. Opuntia basilaris. (A) Tinajas Altas, 28 Apr 2010, photo by Jim Malusa. Kofa Mts: (B) flower,
near Palm Canyon, 5 Apr 2014; (C) fruit, road between Palm Canyon and Kofa Queen Canyon, 6 Apr 2014.
(D) Young cladode, volunteer plant in Ajo yard, 3 Apr 2014. (E) Desiccating cladode, Horse Tank, Castle
Dome Mts, 6 Apr 2014.
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The fruits, comparatively smaller and drier than those of O. engelmannii, were probably
seldom eaten if O. engelmannii fruits were available. Gifford (1936), however, reports that the
Yavapais ate the fruits. Castetter and Underhill (1935: 16) report “an upright species of prickly pear .
. . is utilized by washing the large waxy flowers to remove their sticky secretion then frying them in
grease, formerly deer fat, now lard.” That prickly-pear probably was O. chlorotica, which indeed has
an upright habit.

Figure 28. Opuntia chlorotica. (A) N of Pinkley Peak, Puerto Blanco Mts, 31 Oct 2003. (B) Estes Canyon, 25
Apr 2013. (C) Alamo Canyon, 12 Jan 2014.
OP: Ajo Mts, 3000 ft, Nichol 28 Mar 1939 (ORPI). Puerto Blanco and Santa Rosa Mts (Bowers 1980).
Observations: 1.9 mi by road N of Bates Well, N boundary of Organ Pipe, 30 Jan 1992, Felger; Trail from The
Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger; Acuña Valley in lower foothills of western Puerto Blanco
Mts, one plant seen, 30 Jan 2013, Rutman. †Alamo Canyon, seeds, 1150 to 32,000 ybp (7 samples).
†Montezuma’s Head, seeds, 13,500 to 21,840 ybp (4 samples). †Puerto Blanco Mts, on ridge, seeds, 8790 to
14,120 ybp (5 samples.
CP: 7 mi E of Papago Well, Harbison 16 Mar 1937 (SD). Observations, Felger: Sheep Mt, N side,
mid-elevation to summit, 31 Jan 1992; Hills at E boundary of Refuge along Charlie Bell Rd, 12 & 13 Jun 1992;
Agua Dulce Pass, 12 & 13 Jun 1992.
TA: †Tinajas Altas, seed, 11,040 ybp.

Opuntia engelmannii Salm-Dyck ex Engelmann
Prickly-pear; nopal; naw, ’i:bhai
Medium-sized to large sprawling, prickly-pears, usually trunkless. Pads remaining green all
year. Flowers uniformly bright yellow, becoming pale orange (apricot color) as they age, the flowers
generally opening a second day. Flowering (March) April and early May. Fruit skin and pulp redpurple, the pulp sweet, juicy, and edible; fruits mostly ripen in July.
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Northern Mexico and southwestern United States. Five varieties are recognized (Pinkava
2003d), with var. engelmannii being the most widespread.
Prickly-pears were an important food resource for the Hia Ced and other O’odham people.
The young pads were harvested in late spring and summer, the spines and glochids removed, and the
pads cooked as a vegetable, and the fruits eaten fresh or cooked and made into jam (e.g., Betty
Melvin in Zepeda 1985; Castetter & Underhill 1935). “We would squeeze the juice from the ... fruit.
... It is better tasting than any drink. ... Early in the morning when [it] is a little cool, we would gather
them. A whole box full. I would get them and squeeze the juice out ... it is so good” (Betty Melvin in
Zepeda 1985: 82, 83).
1. Pads markedly elongated, more than twice as long as wide
..................................................................................................Opuntia engelmannii var. linguiformis
1. Pads not markedly elongated, to about 1.5 times longer than wide.
2. Branches often sprawling or spreading; spine color various, often ashy gray or sometimes
reddish brown at the base and lighter colored (white coated) near the tip; larger spines often 3–5
per areole, mostly straight, largest spines 3–6.2 cm long...Opuntia engelmannii var. engelmannii
2. Branches commonly held well above the ground, or the plants sometimes spreading; spines
bright yellow (not white coated), the larger spines often 1 per areole (seldom more than 3), often
curved, largest spines 4.5–7.7 cm long. ................................ Opuntia engelmannii var. flavispina
Opuntia engelmannii var. engelmannii
[O. discata Griffiths. O. phaeacantha Engelmann var. discata (Griffiths) L.D. Benson &
Walkington]
Desert-prickly pear. Figure 29.
Robust prickly-pears, trunkless or nearly so, usually spreading or sprawling, sometimes
reaching 1–1.8 m in height, the larger colonies sometimes reaching 3–4+ m across. Pads obovate to
elliptic, (18) 20–33 × 16–23 cm, and about 1 cm thick, remaining green all year. Spines often 3–5 per
areole, the larger ones 3–6.5 (7.7) cm long, straight or curved, yellowish to red-brown, often
bleaching white with age; spine-bearing areoles often extending to the base of the pad. Flowers often
7.5–9.5 cm wide; inner tepals uniformly bright yellow, becoming yellow-orange (apricot color) as the
flowers age (usually the second day); filaments and anthers pale yellow, the style white, the stigma
green; flowering in spring, mostly April and May (at the same times as O. phaeacantha). Fruits 5.5–
7.5 × 3.5–4 cm, reddish purple including the pulp, the pulp juicy and sweet, ripening in late July and
August. 2n = 66 (Baker et al. 2009).
Widely scattered in Organ Pipe and the eastern part of Cabeza Prieta including the Agua
Dulce and Growler Mountains; above 1650 feet on desert flats, bajadas, pediments, hills and
mountains. Above 3400 feet in the Ajo Mountains this species commonly occurs with Juniperus
arizonicus, Simmondsia chinensis, and Vauquelinia californica. “Fruits and pads relished by rodents
and other mammals including javelinas” (Simmons 1966: 102).
Texas to southwestern Utah and southern California and southward to the adjacent border
states in Mexico.
OP: W side of Ajo Mts, Nichol Mar 1939 (3 sheets, ARIZ 64930, 83680, & 135545). Alamo Canyon,
Nichol 1 May 1939 (ORPI, POM/RSA). 10 mi on road east from Headquarters, 2500 ft, 14 Nov 1955, Benson
15615 (3 sheets each accessioned as POM/RSA 284081). S end Sierra Santa Rosa, 22 May 1989, Baker 7761
(ORPI). Quitobaquito, old fields, 11 Aug 1990, Felger 90-430. Observations, Felger: 0.2 km W of Hwy 85 at
N boundary of Monument, 23 May 1991; Hocker Well, 3 Dec 1990.
CP: Bluebird Mine, 1800 ft (Simmons 1966). Observations, Felger: Agua Dulce Pass, 12 & 13 Jun
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1992; S of Charlie Bell Road on road to Lower Well; Childs Mt, 2400 ft, 18 Aug 1992; Malusa: Near Temporal
Pass, Growler Mts, UTM (Zone 12N), 3573000 E, 309700 N (NAD 1927), 1800 feet, 19 Feb 2000.

Opuntia engelmannii var. flavispina (L.D. Benson) B.D. Parfitt & Pinkava
[O. phaeacantha var. flavispina L.D. Benson]
Yellow-spine prickly-pear. Figure 30.
This prickly-pear is distinguished from var. engelmannii by having the branches held well
above the ground and the plants generally with a more erect habitat and not sprawling, with relatively
fewer, often longer spines (4.5–7.7 cm long), often curved and bright yellow (not white coated), often
1 or 2 per areole (seldom more than 3 large spines per areole), the spines arching downward, and
often larger fruits. Flowers similar in size and color to those of variety engelmannii. Records from
the 1980s and 1990s document plants of this prickly-pear to 1.5 m tall, but following the severe
drought of the 2000s, Sue Rutman has not seen them this large, at least not in Organ Pipe.

Figure 29. Opuntia engelmannii var. engelmannii. Mouth of Alamo Canyon, Ajo Mts: (A) 18 Nov 2003; (C)
25 Apr 2013; (D) 21 May 2006. (B) Lukeville, 5 Sep 2013. (E) Near Armenta Ranch Road E of Hwy 85, 31
Jul 2013.
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This rather distinctive variety occurs in relatively small populations in the Ajo Mountains, at
Quitobaquito and scattered westward along the northern edge of the Río Sonoyta in Sonora to the
vicinity of Corner Well, and near prehistoric sites such as Agua Dulce Pass. Sue Rutman found one
plant in 2011 about one mile north of Dos Lomitas near a prehistoric trail from Mexico to Sweetwater
Pass.
The population at Quitobaquito in the 1990s was small, with about one dozen adult plants and
seemed to be increasing due to discontinuation of cattle grazing. The plants were vigorous and
juvenile plants were present (Felger et al. 1992). However, in the decade preceding 2014, plants at

Figure 30. Opuntia engelmannii var. flavispina. International boundary W of Quitobaquito: (A) 5 Sep 2013;
(B) 13 Sep 2006; (C) 26 Aug 2013; (D) 22 Apr 2008.
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Quitobaquito and westward were barely surviving due to drought. This prickly-pear occurs at former
O'odham village and farming areas and may represent introduction and/or selections by the local
people (Felger et al. 1992). Variety flavispina and var. engelmannii plants occur intermixed without
apparent intermediates.
Variety flavispina is known only from southern Arizona in Maricopa, Pima, and Yavapai
Counties and Sonora near the flora area (near the northern edge of the Río Sonoyta).
OP: Alamo Canyon, 2300 ft, Nichol 27 Apr 1939 (isotype: ORPI). Quitobaquito Springs, 1100 ft,
shrub to 1.5 m tall, 2 m broad, fruit purple-red, 17 Aug 1988, Baker 7625 (ASU, ORPI). Quitobaquito, old
fields, 11 Aug 1990, Felger 90-431. Hocker Well, 3 Dec 1990, Felger (observation). Quitobaquito Springs,
300 m N of Mexico, in the vicinity of the spring, 1080 ft, shrub 1m tall, as broad, with leaning trunk, main spine
pale yellow-brown, to 7 cm long, others twisting and curving, several plants in area, mostly smaller, n = 33, 19
Mar 1992, Baker 8788 (ASU; cited in Haseltonia 6: 35, 1999).
CP: N slope of Agua Dulce Mts, along road 0.3 mi below Agua Dulce Pass, 1550 ft, granitic rock, rare,
1.5 m tall, the branches held well above the ground, dry [old] fruits red-purple, 14 Sep 1992, Felger 92-737
(ASU, DES).

**Opuntia engelmannii var. linguiformis (Griffiths) B.D. Parfitt & Pinkava
[O. linguiformis Griffiths]
Cow-tongue prickly-pear. Figure 31.
Large, sprawling plants, propagating vegetatively, and distinguished by markedly elongated
stem segments of indeterminate growth. Flowers large and yellow; the plants apparently sterile.
Cultivated at Lukeville and Sonoyta and sometimes becoming weedy. Large pieces of this
unattractive cactus dumped in the desert as trash are the sources of the plants east and west of
Lukeville, less than 200 m north of the international border. The plants seem to persist but apparently
are not spreading.

Figure 31. Opuntia engelmannii var. linguiformis. Lukeville: (A) 30 Oct 2003; (B) 21 May 2006.
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This prickly-pear is widely cultivated and is sometimes feral in southern Arizona (perhaps
resulting from trash-dumped plants). Also in southern New Mexico, southern Texas, and northern
Mexico. No native populations are known for certain (Anderson 2001; Parfitt & Pinkava 1988;
Pinkava 2003d). A cultivated individual from east of Tucson was a pentaploid, 2n = 55 (Baker et al.
2009); all other counts in the literature for this taxon have been hexaploid.
OP: Observations, 3 Nov 2003, Rutman: Within 1 mi E of Lukeville and less than ¼ mi N of the
international boundary, between Lukeville and Gachado Line Camp, few dozen plants, growing from dumped
plants; About ½ mi N of Lukeville on Hwy 85, 100 ft W of highway in a grove of Prosopis & Atriplex; Less
than a few hundred feet N of the international boundary, dissected hills between Lukeville and Dowling Ranch,
several plants.

†Opuntia engelmannii and/or O. phaeacantha
We are not able to distinguish these two prickly-pears with fossil seeds.
OP: †Alamo Canyon, seeds, 1150 to 32,000 ybp (6 samples). Puerto Blanco Mts, on ridge, seeds, 980
to 7970 ybp (5 samples; O. engelmannii var. engelmannii presently occurs in washes below the midden site, but
not on the rocks at the midden site).

Opuntia engelmannii and O. phaeacantha may hybridize and the resulting variation can be
perplexing. For example, O. phaeacantha plants known to have red-centered flowers can also have
fruits with red-colored rind, the pulp being whitish or even reddish. Sometimes the hexaploid O.
engelmannii/phaeacantha complex can be seen as a super species or species complex, with no hard
and fast rules, only trends, and the trends can be localized. Some cactus enthusiasts and botanists
have recognized dozens of species within the complex, many of which are probably apomictic clones
or microspecies. In the flora area as well as elsewhere, O. engelmannii and O. phaeacantha often
occur together. The morphology at both ends of the gamut is so different that people have a difficult
time not wanting to keep them as separate species. Perhaps DNA studies will eventually help clarify
the problem. For example, David Griffiths (1867–1935) named more than a dozen species at both
ends of the gamut as well as morphological intermediates in many localities based on minor
differences. Some people have picked up these names and claim they can identify them and perhaps
they can but the question is: Are they worthy of taxonomic recognition and, if so, is there any way to
make a key so that you or I or anybody else can identify them? The problem may be likened to that
of the dog, where there are a myriad of forms but all belonging to the same species.
Opuntia phaeacantha Engelmann
Brown-spine prickly-pear; nopal. Figure 32.
Low, spreading prickly-pears, sometimes to 0.5 m tall, generally much wider than tall, often
forming trailing stems of several or more pads. Pads becoming moderately reddish purple in winter
and spring. Areoles often bearing long, stout, and sometimes darkish and spreading spines. Young
central spines usually reddish brown, becoming ashy gray with age. Central spines usually lacking or
much reduced on the lower (proximal) part of the pads. Flowers, especially when first opening,
yellow with a reddish-orange center; flowering in April and May. Fruits ripening in July.
Eastern part of Organ Pipe; upper and middle bajadas and less common on lower slopes of
the Ajo and Diablo Mountains. Often growing with O. engelmannii. Also common northward from
Organ Pipe in some areas of the Sauceda, Sikort Chuapo, and Sand Tank Mountains.
A highly polymorphic species; California to Kansas and Texas and northern Mexico.
The fruits of this species are generally smaller, less juicy, and much less desirable for eating
than O. engelmannii fruits (Felger 2007; Pinkava 2003c). Castetter and Underhill (1935: 22) report
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that the O’Odham (Papago) “distinguish two kinds of edible prickly pears (Opuntia sp.), one of which
produces chills and nausea in susceptible people.” This statement likely refers to O. phaeacantha,
while the other kind is probably O. engelmannii.
Although the differences between O. engelmannii and O. phaeacantha are subtle and
perplexing, they usually can be distinguished in the flora area using a suite of key features. Opuntia
phaeacantha tends to form shorter and more sprawling plants, the stems often trailing, and there are
differences in the pattern of the glochids in the areoles (Pinkava 2003c, d). Sue Rutman finds two
main field characters when the plants are not blooming: First, the central spines are absent or reduced
on the lower third of the cladode in O. phaeacantha, while central spines extend to the base of the pad
in O. engelmannii. Second, the shape of the O. phaeacantha pad is more elongated than the rounder
(circular) shape of O. engelmannii. The Organ Pipe and Sauceda Mountain populations of O.
phaeacantha generally have long and more obviously spreading and rather dark spines, and in winter

Figure 32. Opuntia phaeacantha. Mouth of Alamo Canyon, Ajo Mts: (A & B) 25 Apr 2013; (C) 21 May 2006;
(D) 27 Jan 2009, (F) 27 Jan 2009. (E) Near Ryan Wash, Sauceda Mts, 4 Aug 2013.
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and the spring dry season the pads tend to become purplish or brownish at least in part. The bicolored
flowers (yellow with a reddish center) provide a clear-cut diagnostic distinction, and are evident as
soon as a flower opens. The flowers (tepals) of both species become yellow-orange or peach-colored
as they age, even during the afternoon of first day if the weather is hot, and probably always on their
second day, which can obliterate the ability to distinguish these two prickly-pears. Flowers of O.
phaeacantha can be smaller than those of O. engelmannii. The fruits of O. phaeacantha tend to be
narrow and cylindroid, typically the “skin” is dull pinkish (pinkish orange in the extreme form) or
brick red, and the pulp is typically lighter in color, not purple-staining, and not especially juicy (but
“over-ripe” fruits can become juicier and redder), and the pulp not sweet and not very good to eat. In
contrast the fruits of O. engelmannii are plumper, generally larger, and more egg-shaped, and the
“skin” and pulp brilliant, dark purple, beet red, or burgundy, and the pulp decidedly sweet and juicy.
OP: Boulder Canyon, 3500 ft, 24 May 1962, Steenbergh S-2482-5 (POM/RSA). 0.5 mi N of Alamo
Canyon campground on Alamo Canyon road, with O. engelmannii, Rutman 26 Apr 2002. Gunsight Hills, 14
Mar 2003, Rutman 2003-535 (ARIZ, ORPI). Flowers from part of same plant as Rutman 26 Apr 2002, grown
in Tucson, Felger 14 May 2005.

**Opuntia santa-rita (Griffiths & Hare) Rose
Purple prickly-pear
Upright-growing prickly-pear, often reaching about 1 m tall. The pads become purplish
during cool and dry seasons. An attractive plant, often cultivated.
A specimen labeled Quitobaquito is likely to be from a cultivated plant, and seems to be the
source of Benson’s (1982) mapping of this species in Organ Pipe (Felger et al. 1992).
OP: Quitobaquito, Nichol 27 Apr 1939 (ORPI).

Peniocereus – Night-blooming cereus
Slender-stemmed cacti with tuberous roots. Stems appearing cryptic, mimicking shrub and
tree branches. Areoles with relatively small spines, the central and radial spines similar; areole glands
none. Oldest stems at base of plants becoming woody and without fleshy tissue. Flowers (those in
the flora area) relatively large, white, nocturnal, and fragrant; adapted for pollination by hawk moths
(Sphingidae). Fruits red and juicy. This genus as a natural (monophyletic) group includes 7 species
in Mexico (Arias et al. 2005), 4 of which occur in the Sonoran Desert, and 2 of them range into
southwestern USA.
Only a relatively few species in the entire cactus family have truly tuberous roots, which
seems rather surprising, and they all have rather small stems (Mauseth 2014; Stone-Palmquist &
Mauseth 2002). Seven Sonoran Desert cacti have conspicuous tuberous roots. Six occur in Sonora:
Echinocereus leucanthus N.P. Taylor, Grusonia marenae (W.E. Parsons) E.F. Anderson, G.
reflexispina (Wiggins & Rollins) E.F. Anderson, Peniocereus greggii, P. marianus (Gentry) SánchezMejorada, and P. striatus. Two occur in the Baja California Peninsula: Peniocereus johnstonii
Britton & Rose and P. striatus. The four Peniocereus grow on fine textured lowland soils as well
rocky habitats and sometimes even in bedrock. The Echinocereus and two Grusonia only occur on
lowland, sandy or fine-textured soils.
1. Stems reaching 20 mm diameter, with 4 or 5 (rarely 6) ribs. ............................ Peniocereus greggii
1. Stems 4.5–8 mm diameter, with 6–9 flat-topped ribs separated by narrow furrows or grooves
......................................................................................................................... Peniocereus striatus
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Peniocereus greggii (Engelmann) Britton & Rose var. transmontanus (Engelmann) Backeberg
[Cereus greggii Engelmann var. transmontanus Engelmann]
Desert night-blooming cereus; reina de la noche, sarramatraca; ho'ok wa', ho’isa (Betty Melvin).
Figure 33.
Plants with a single large tuberous root. Stems cryptic and grayish, and seem to mimic dead
branches of shrubs or trees; stems mostly few-branched, to 1.5 m tall, and about 2 cm diameter.
Seedlings and youngest plants with 4 ribs, older and adult plants with 4 or 5 (rarely 6) ribs or angles,
the stem surfaces purplish brown and minutely pubescent with short, whitish hairs. Flowers large
(15–22 cm long) and white with a long tube; spectacularly fragrant, opening shortly after sunset and
visited by pollinating hawk moths (Sphingidae), and quickly wilting after sunrise. Fruits ovoid, 10 ×
4 cm, bright red throughout, the pulp juicy and sweet. Flowering occurs synchronously in a
population on one to few nights in July, the fruits generally ripening August and September, and
rarely persist until spring (e.g., March).

Figure 33. Peniocereus greggii var. transmontanus. (A & C) Kuakatch Wash west of Hwy 85, 6 Oct 2012.
(B) Tuberous roots of plants rescued from construction site along Hwy 85, 9 Aug 2003. (D) Armenta Ranch
Road, W of Hwy 85, 1 Mar 2008. (E) Dos Lomitas, 30 Sep 2006. (F) Organ Pipe visitor center, 14 Jun 2004.
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Small to moderate-sized populations occur across Organ Pipe and Cabeza Prieta, mostly in the
lowlands, separated by large unoccupied areas, and also in the Tinajas Altas Mountains.
Creosotebush flats, bajadas, wash margins, canyons, and rocky slopes. Often growing in the shelter
of desert shrubs, but sometimes also found in open areas (perhaps nurse plants were once present).
The plants are seldom encountered due to the cryptic nature of the stems and throughout its range it
characteristically grows at low densities. The stems are susceptible to freezing, but regrow rapidly
from the large tuberous root. The plants are palatable to wildlife and packrats are known to chew the
stems like a Popsicle. Illegal collecting has occurred in Organ Pipe along the US/Mexico border near
populated areas.
Variety transmontanus is largely a plant of the Sonoran Desert in southern Arizona and
northwestern Sonora. Variety greggii is a Chihuahuan Desert taxon, in southeastern Arizona,
southern New Mexico, west Texas, Chihuahua, northeastern Durango, Coahuila, and Zacatecas.
The root has been used medicinally for diabetes and respiratory ailments, and the fruits eaten
fresh (Felger et al. 1992). In his field notebook (Mearns 1892–93) recorded this: “The root is a large
tuber, like a yam. In much repute as a remedy for syphilis throughout northwest portion of Mexico.”
Betty Melvin (in Zepeda 1985: 78–79) reported, “Well you get the root, and then you peel it. . . . and
you wash your hair with it. . . . you peel them and you cut them up and they taste like. . . cucumbers.
You eat it with meat. Ho’isa, that’s the name.” Castetter and Underhill (1935: 18) reported that the
tuberous root was “chewed raw for thirst or . . . baked whole in ashes, peeled and eaten.” Castetter
and Underhill also claimed that the “stalks” were eaten, but that seems improbable.
OP: Bates Well, Nichol 27 Apr 1939 (ORPI). 9 mi W of Visitor Center, N end of Puerto Blanco Drive,
desert flats, 25 Nov 1972, Pinkava 10034 (DES). Vicinity of Aguajita Spring, 3 Dec 1990, Felger 90-574. W
of Hwy 85 on Armenta Rd, Anderson 15 Jul 2002 (ORPI). Observations: Dos Lomitas, 30 Apr 2002, Rutman;
5 mi E of Quitobaquito in Atriplex polycarpa flats, Jan 1990, Robert A. Johnson.
CP: Near Jose Juan Represo, 12 Jun 1992, Felger (observation). Near Tule Tank, 5 Mar 1995,
Rebman 2890 (ASU). Western Tule Mts, rooted in bedrock, 25 Nov 2003, Rutman (photo).
TA: Tinajas Altas: 21 Feb 1894, Mearns 2811 (DS, US); 6 Mar 1937, Harbison 16828 (SD). E end
Tinajas Altas Pass, 12 Feb 1977, Reeves 5396 (ASU).

Peniocereus striatus (Brandegee) Buxbaum
[Cereus striatus Brandegee. Wilcoxia striata (Brandegee) Britton & Rose. Neoevansia striata
(Brandegee) Sánchez-Mejorada. Cereus diguetii F.A.C. Weber. Wilcoxia diguetii (F.A.C. Weber)
Diguet & Guillaumin]
Dahlia-root cereus; sacamatraca, sarramatraca; ’i:kulĭ. Figure 34.
Plants often 0.6–1.5 m tall and much branched above. Stems 4.5–8 mm diameter (1–2 years
old), at first greenish with minute hairs, soon becoming brownish or grayish and glabrous, with 6–9
flat ribs separated by deep furrows or grooves, the stomata restricted to the grooves. Each plant may
produce a dozen or more potato-like tuberous roots strung on clusters of slender connecting roots.
(Plants in southwestern Sonora sometimes have up to 70 or more tuberous roots.) Areoles circular, ca.
1 mm diameter; spines 5–15 per areole, 1–5 mm long innocuous and bristle-like, mostly soon
deciduous, (spines on floral tube and fruits much longer), white or brown-tipped, and closely
appressed to the stem. Flowers nocturnal, about 9–11 cm long, 8+ cm wide, with a slender tube, the
inner tepals white or moderately rose-tinted; pollinated by hawk moths (Sphingidae). Fruits about 5
cm long, ovoid, the ripe pulp red, juicy, sweet and edible, the rind red when ripe, with short bristly
spines on small, sparsely distributed and deciduous areoles. Seeds 2–2.5 mm long, dark red-brown to
blackish. Flowering in summer, the fruits ripening late summer and fall. Most of the plants show
recovery from freeze-damage and herbivory.
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Figure 34. Peniocereus striatus and Euphorbia cryptospinosa. P. striatus: (A) Bush-like form, Dos Lomitas,
15 Nov 2002; (B) 24 Oct 2007, photo by Jergen Mentzel (SEINet); (C) ripe and near ripe fruit, Dos Lomitas, 15
Nov 2011; (D) tuberous roots, Dos Lomitas, NPS-ORPI photo, 1940s; (E) Dos Lomitas, 15 Nov 2002, photo by
Greta Anderson; (F) cross-section of stem, cultivated plant, originally from vicinity of Sonoyta, Sonora, 14 Aug
2013, photo by Elroy Limmer. E. cryptospinosa: (G & H) Cross-section of stem and portion of stem near apex
with flower clusters (cyathia), cultivated plant, originally from Kenya, 14 Aug 2013, photos by Elroy Limmer.

Felger, Rutman, Malusa, & Baker: Southwestern Arizona, Cactus Family

78

Highly localized in the southeastern part of Organ Pipe near the international boundary where
it is at its northern geographic limit, and farther east along the southern margins of the Tohono
O’odham lands. There are no other populations in the United States (Felger & Zimmerman 2000;
Rutman & Anderson 2007). The main population is in northwestern Mexico where it is widespread
and sometimes locally common in western Sonora, northwestern Sinaloa, Baja California Sur,
southern Baja California, and a number of Gulf of California islands (Felger & Wilder 2012; Suzán et
al. 1994). The tuberous roots have been used medicinally (Felger & Moser 1985; Hodgson 2001).
Greta Anderson conducted an extensive study of this cactus in Organ Pipe from January to
July 2002 (Anderson et al. 2010). Her study, covering 177 ha, included the known distribution within
the Monument, which has been censused occasionally since 1939. Anderson found two growth forms
among the Organ Pipe plants: vine-like and bush-like. Vine-like plants often scramble through spiny
shrubs such as Lycium and tree branches for support, and can reach several meters across. Bush-like
plants are sometime in open areas (not among a nurse plant, or perhaps the nurse plants has since
perished) and the stems of such plants tend to show more than usual freeze-damage. The study
resulted in the discovery of 88 new plants, in addition to the relocation of 57 plants found in previous
surveys (Johnson et al. 1990). Mean height and width of the plants was 58.6 cm and 54.4 cm,
respectively, the majority being 40–80 cm tall, and maximum height and width 158 and 304 cm,
respectively. Despite potential increases in population size and spatial distribution, mean plant height
and number of basal stems had not significantly changed in recent years. Peniocereus striatus
occurrence increased with decreasing slope, spanned every slope aspect, and was highest on rocky
temperature at the site dropped to -13.7ºC, top-killed 19% of the population, with the greatest damage
in drainage bottoms. However, long-term (1944–2002) climate records show that there has been an
overall increase in the number of frost free days in the region, which, coupled with land use change,
has implications for the future health of this population.” By early summer 2002, more than half of
top-killed plants had re-sprouted from the base or had new branches growing from the desiccated
stems.
Greta’s study came to an abrupt end on August 9, 2002 when her vehicle at the P. striatus site
was vandalized by fugitives from Mexico on the day National Park Service Ranger Kris Eggle was
murdered by one of the same two armed fugitives who had fled across the border into Organ Pipe.
From Tim Tibbitts (13 Mar 2013): “My memory is Greta’s incident was a couple hours before Kris
was killed. I was at work, driving up out of Growler Pass, and heard it over the radio. I talked to
Greta on the radio, drove to HQ, looked at her truck which had the window smashed out, spoke with
Bo Stone, one of our law enforcement staff at that time, about getting the incident report taken care
of. Around 1:00 pm, I headed north toward Ajo on the highway, headed home. Unbeknown to me
(because I’d turned my radio off, in Off-Duty Friday mode), at about that time the shooting incident
was playing out near Gachado.”
The 2010 publication is dedicated to National Park Service Ranger Kris Eggle (1973–2002).
OP: 8 mi NE of Sonoyta, Sonora, 1400 ft, Nichol 20 Apr 1939. E of Lukeville, 1450 ft, Nichol 4 May
1939 (ORPI). Dos Lomitas, 1500 ft, W-facing rocky hillside, with Cereus thurberi, C. giganteus, Larrea
tridentata, Ambrosia deltoidea, growing in and among A. deltoidea, 63.5 cm tall, 16 Aug 1988, Baker 7621
(ASU).
Sonora: 6 km E Sonoyta, cerca de la frontera con Organ Pipe Cactus National Monument, laderas
riolíticas, 31º52’N, 112º45’W, 438 m, Larrea tridentata, Encelia farinosa, Olneya tesota, Cercidium
microphyllum, 21 Oct 1993, Suzán 333 (ASU).
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CONVERGENT EVOLUTION OF PENIOCEREUS STRIATUS AND AN AFRICAN EUPHORBIA

The unusual stem morphology of Peniocereus striatus shows remarkable convergent
evolution with Euphorbia cryptospinosa Bally (Euphorbiaceae), a spurge known from arid regions in
Ethiopia, Somalia, and Kenya (Felger & Henrickson 197l; figures 34–37). These similar appearing
succulents share water-conserving adaptations. The cactus and the euphorbia both have slender
pencil-like stems with stomata restricted to furrows separated by bark-covered ribs. As the stems
shrink in drought, the ribs come together to close off the furrows resulting in a cylinder-like surface,
which effectively reduces water loss and surface-to-volume ratios (figures 35 & 37). Theoretical
surface-to-volume relationships in succulent plants, especially cacti, are expertly described and
interpreted by Mauseth (2000) and Porembski et al. (1991).
The cactus has stems 5–9 mm diameter and 6–9 furrows. The spurge has stems 7–12 mm
diameter and 4–9 furrows. Both have brownish gray stems that look like woody stems or dead twigs
of the surrounding shrubs, which presumably provide protection from herbivores through camouflage.
Both have tuberous roots that provide water and food-storing capacity. The cactus has areoles that
bear weak spines and relatively large, dioecious, nocturnal flowers (figure 36 a–d). The spurge bears
only two spines (modified stipules), about 1.5 mm long at each node, is monoecious, and bears
clusters of scarlet-colored cyathia near the stem-apex (Figures 34 G & H; 36 e–i).

Figure 35. Relationship of surface/volume ratios and stem sizes. Formulas for determining three-dimensional
surface/volume ratios and two-dimensional circumference/area ratios are shown at upper right. The curve on
the left and bottom margin shows the relation between s/v ratio (ordinate) and stem size (as radius in cm,
abscissa). (a–d) Outlines of various cacti from which s/v ratios have been determined: (a & b) Carnegiea
gigantea: (a) larger stem; (b) smaller stem. (c & d) Lophocereus schottii showing extreme variation in stem
sections from northern (c) to southern (d) populations (from Felger and Lowe 1967). An outline of a
Peniocereus striatus stem is shown within d. The range of s/v ratios for the three cacti is shown along the
regression curve. (From Felger & Henrickson 1997).
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Numerous structural similarities exist at the microscopic level. In both, the ribs are covered
with thickened, suberized, translucent periderm. The outermost cortex contains layers of
collenchyma that are much thicker under the ribs than under the furrows. Collenchyma tissue in both
species contains reddish pigment that darkens the outer stems, aiding in camouflage. The inner mass
of cortex consists of parenchymatous water-storage tissue, while starch is stored in the pith.
In both species phellem (true bark) of successive seasons is eventually lost, falling away by
means of an abscission layer comprised of thin-walled, non-collapsed cells that are the last-formed
cells of the previous season’s growth. Also in both species the consistent radial orientation of the
phellem cells of successive seasons indicates that either the same phellogen is active over several
seasons or new phellogens are derived from the phelloderm. The underlying lamellar collenchyma
tissue present in both taxa consists of one or two layers (to 50 µ thick) of cells of dimensions similar
to those of their respective phellem cells. Interior to the collenchyma tissue, parenchymatous cortex
tissue contains chloroplasts that are more numerous under the ribs than under the adjacent furrows.
Structure of the furrow region is distinct from that of the ribs, as the epidermis is persistent and is not
replaced by more rigid periderm.
Yet the two species differ in many anatomical details. The rib periderm of Peniocereus
striatus ranges from 35–50 µ in thickness and consists of tabloid cells 35–140 µ long and 30–40 µ
wide, with moderately thickened walls. Rib periderm in E. cryptospinosa is slightly thicker (50–75
µ) and consists of longer, fiber-like cells to 450 µ in length, 25–50 µ maximum width, with uniformly
thin walls.

Figure 36. Peniocereus striatus and Euphorbia cryptospinosa. P. striatus: (a) growth habit; (b) stem with
flower; (c & d) stem and cross section showing central xylem and stomata-containing furrows. E.
cryptospinosa (redrawn from Bally 1963): (e) growth habit showing a single turnip-like storage root and
branched stems; (f) distal portion of stem showing cyathia; (g) triad of cyathia, cyathium at left shows staminate
florets (anthers) and cyathium at right shows a pistillate floret; (h) portion of stem showing paired stipular
spines at nodes and distinctive furrows; (i) cross section of stem, showing central xylem and stomata-containing
furrows. (From Felger & Henrickson 1997).

Minor structural differences are also apparent in the furrows. In Peniocereus striatus the
outer epidermal cell walls are much thicker (14 µ) than the inner (3 µ) walls, with a thin cuticle
measuring only 2 µ in thickness. Epidermal cell walls of E. cryptospinosa are also thickened but are
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considerably thinner (2–6 µ), while the cuticle is thicker (4 µ). The furrows of P. striatus are
glabrous, while those of E. cryptospinosa are beset with short, blunt, biseriate trichomes to 80 µ long.
Stomata in both species are restricted to the furrow areas, with paracytic subsidiary cells.
However, the cactus averages 48 stomata per mm2, while there are 88 stomata per mm2 in the spurge.
Stomata along the furrow margins in desiccated stems of Peniocereus striatus are completely sealed
over by an undetermined substance (perhaps a polysaccharide) that was removed by washing with
water. This substance should be significant in reducing water loss during drought.
It’s obvious that the internal volume of all succulents changes during wet and dry times or
seasons. Expansion and contraction of stem volume typically alters the shape of the plant, e.g., ribs
narrow, tubercles flatten or narrow, or, in most prickly-pears the entire stem flattens. The surface
area remains approximately constant while the internal volume decreases, resulting in gradually
increasing s/v ratios. But the stems of Peniocereus striatus and E. cryptospinosa provide a notable
exception. During drought, volume (measured as stem cross-sectional area) decreases as expected.
However, unlike other succulents, the effective surface area (circumference of the exposed area) also
decreases as a result of the reduction of effective exposed surface area as the ribs close off the
furrows. If the furrows are not closed off, the surface area in desiccated stems remains nearly
unchanged and the s/v ratios would be 34–44 percent greater than those encountered. Moreover,
because the exposed surfaces in the desiccated state primarily consist of impermeable periderm, the
actual water loss is even less than might be expected from the s/v ratio alone.
It’s remarkable that these two species have similar gross morphology, while each is distinct at
the microscopic level. In desiccated stems of Peniocereus striatus, stomata at the margins of the
furrows are sealed over by an unknown, water-soluble material. A similar phenomenon is seen in
Calabanus hookeri (Nolinoideae, Asparagaceae), where similar water-soluble material fills stomatacontaining furrows in the leaves of water-deprived plants. In contrast, furrows of E. cryptospinosa
contain series of short, blunt trichomes or papillae that are similar in size and appearance to those
found in such diverse semi-succulents as Joshua tree (Yucca brevifolia) and mistletoes
(Phoradendron brachystachyum [P. diguetianum] and P. flavescens). These papillae are expected to
provide reduced air movement within the furrows, thereby reducing transpiration by preventing
mixing of dry air with the more humid air within the furrows.

Figure 37. Outlines of hydrated vs. desiccated stems of Peniocereus striatus and Euphorbia cryptospinosa. P.
striatus: (a) hydrated stem showing open furrows; (b) desiccated stem showing closed furrows. E.
cryptospinosa: (c) hydrated stem showing open furrows; (d) desiccated stem showing closed furrows; bar = 2
mm. (From Felger & Henrickson 1997).
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The stem structure displayed by Peniocereus striatus and E. cryptospinosa also occurs in
other plants. Other related cacti also have narrow, furrowed stems, namely Peniocereus lazarocardenasii (J.L Contreras et al.) D.R. Hunt, P. viperinus (Weber) Buxbaum, and P. zapilotensis
(Meyran) Buxbaum. Similar furrows and ridges are found in species of, trailing to climbing cacti
ranging from Texas to northern South America. Stems of S. murrillii Britton & Rose have 7–8
periderm-covered ribs and the stomata are restricted to the furrows as in P. striatus. A number of
East African spurges have similar stem morphology to that of E. cryptospinosa and P. striatus, e.g.,
Euphorbia asthenacantha S. Carter (Tanzania), E. erlangeri Pax (northeastern Kenya), E.
migiurtinorum Chiovenda (eastern Ethiopia), E. ataruensis S. Carter (southeastern Kenya) and
probably more (Bally 1963; Peter Bally pers. comm. to Felger, 1996; Robert Webb, pers. comm. to
Felger, 2014; also see Carter 2001). Euphorbia cryptospinosa becomes a large shrub in the wild and
the others are much smaller and likely to more closely resemble P. striatus. Also see comparative
information for saguaro (Carnegiea) and senita (Lophocereus) (figure 35).
Sclerocactus – Pineapple Cactus
Small, usually globose or cylindrical plants. About two dozen species in southwestern United
States and Mexico. Comparative DNA sequencing by Mark Porter at Ranch Santa Botanical Garden
indicates that species of Echinomastus should be placed within Sclerocactus (Porter et al. 2000; also
Porter & Anderson 2011).
Sclerocactus johnsonii (Parry ex Engelmann) N.P. Taylor
[Echinocactus johnsonii Parry ex Engelmann. Echinomastus johnsonii (Engelmann) E.M. Baxter. E.
acunensis W.T. Marshall, Saguaroland Bull. 7: 33, 1953. E. erectocentrus (J.M. Coulter) Britton &
Rose var. acunensis (W.T. Marshall) Bravo. Neolloydia erectocentra (J.M. Coulter) L.D. Benson var.
acunensis (W.T. Marshall) L.D. Benson. See Baker (2012b) for detailed listing of synonyms and
publications.]
Johnson’s dwarf barrel cactus, Johnson’s bee-hive cactus. Figure 38.
Dwarf barrel cactus, usually with a solitary, nearly ovoid to ovoid-cylindroid stem, 6.5–13
(27) × 6.5–8.5 cm, with 21 prominently undulate ribs. Spines obscuring the stem surface; central
spines (1) 2–3 (4) per areole, ascending and slightly curved, 2.5–4.4 cm long; radial spines 13–15 per
areole, straight, spreading close to the stem. Areoles bearing 1 (2) pale yellow-brown glands, these to
1.5 mm diameter, and attended by ants. Flowers showy, 3.5–6 × 4–9 cm. Inner tepals 13–21 in
number, (2) 3–4 × 0.75–1.5 cm, bright rose-pink with pale margins (varying somewhat in hue from
plant to plant), basally blotched with maroon or chestnut extending 30–45% of the length of the tepal.
Filaments yellow-green (chartreuse), contrasting with the rest of the flower; anthers pale yellow.
Stigma lobes 10–13, pink to dull red, covered with unicellular papillae of bright green, brownish
green, or pale golden green. Fruits 1.5–2 cm long, ellipsoid-cylindroid, greenish and slightly
glaucous, moderately fleshy, dehiscent through vertical splits (often indehiscent on drought-stressed
plants), and quickly drying; receptacle bracts scale-like, the margins erose. Seeds dark red-brown
(nearly black), 2–2.3 × 1.6–1.9 mm, the surfaces regularly and minutely papillate; seeds with or
without a very low dorsal crest. Flowering mid-March and early April; fruits ripening in April. The
plants are self-incompatible and effective pollinators are several species of native bees.
This cactus is rare in Organ Pipe, where it is usually found on bedrock or thin soils, or
occasionally on well-drained alluvium or colluvium, (Johnson 1992; Johnson et al. 1993). Most of
the plants are found on open, exposed situations. In nearby Sonora the young plants are often found
beneath small shrubs as well as at the base of larger Sclerocactus plants, which serve as nurse plants,
and the plants are generally more robust in partial shade of nurse plants than in open sites (Felger &
Zimmerman 2000). Sue Rutman found that seeds can be viable for several years. The numbers of
this cactus have precipitously declined in Organ Pipe, most likely due to drought and stem damage
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Figure 38. Sclerocactus johnsonii. Ajo, Pima Co: (A) Young plants established from seeds, at base of mother
plant, east of Ajo mine pit, 19 Mar 2006; (B) 27 Mar 2010; (C) 11 Mar 2014; (D) spherical form of juvenile
plant; (E) dry fruit, 23 May 2010; (F) 27 Mar 2010.

by boring insect larvae. Other sources of mortality are predation of seeds and fruits (by insects and
birds), and loss by herbivory (perhaps by packrats, etc.), curved-bill thrashers uprooting plants, and
poaching by cactus collectors (Organ Pipe Cactus National Monument 2011).
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Arizona (widespread but spotty), northwestern Sonora, southern California (Mohave Desert),
southern Nevada, and southwestern Utah.
Recent morphological evidence does not support the recognition of Echinomastus
erectocentrus var. acunensis as a taxon unique from what we recognize here as Sclerocactus
johnsonii (Baker 2007, 2012b). Marc Baker carried out an initial morphological analysis of
Echinomastus in 2006 throughout most of its range in Arizona, California, and Nevada, sampling 476
individuals among 15 populations (Baker 2007). At the time of his study, populations of E. acunensis
(basionym for Neolloydia erectocentra var. acunensis) were defined by Benson (1982) as occurring
in Maricopa County south of Gila Bend; Pima County, Ajo and Organ Pipe areas; Pinal County, just
east of Florence; and in northwestern Sonora. In Baker’s study, discriminant function and cluster
analyses placed populations of E. acunensis closer to those of E. johnsonii than to those of E.
erectocentrus. For example, within the two southernmost populations of E. johnsonii, more than
half of the individuals were misclassified as E. acunensis and there was only one individual of E.
acunensis misclassified as E. erectocentrus. Since his earlier studies, Baker sampled two more
populations of E. johnsonii (including the type localities for E. arizonicus, Butler Valley, Arizona,
and E. johnsonii, near St. George, Utah) and results further supported the presence of a
geographical/morphological cline from the northern Mojave Desert to the northern Sonoran Desert.
Average character values, by population, for most characters decrease in value from the northwest to
the southeast within the overall distribution of the populations studied. Results from this augmented
analysis further support the inclusion of historical E. acunensis populations within E. johnsonii and
suggest that there are no recognizable subspecific taxa within E. johnsonii. Although there was a
fairly clear geographic and morphologic break between populations of E. acunensis and those of E.
erectocentrus, there was no clear break between populations of E. acunensis and those of E. johnsonii
(Baker 2012b). Based on Baker’s findings, we believe that the status and final rule to list
Echinomastus erectocentrus var. acunensis (U.S. Fish & Wildlife Service 2013) should be reviewed.
OP: Acuña Valley, rocky hills in open sun, cover type: creosote, Supernaugh 2 Jan 1951 (lectotype of

E. acunensis, DES; isolectotype, ORPI). Growler Mts foothills, S of Dripping Springs, 300 ft, 16 Apr 1952,
Parker 7983. Acuña Valley, Johnson 2 April 1989 (ASU).

Stenocereus
This genus includes 24 species of columnar cacti; southern Arizona to Honduras, West Indies,
and northern South America.
Stenocereus thurberi (Engelmann) Buxbaum
[Cereus thurberi Engelmann. Lemaireocereus thurberi (Engelmann) Britton & Rose]
Organ pipe; pitaya, pitaya dulce; cucuvis. (Figure 39).
This stately cactus is the emblem for Organ Pipe Cactus National Monument. Multiplestemmed, columnar cactus often 2.5–4+ m tall, the branches mostly arising from the base or near the
base of the plant, and also often with some branching from the upper stems largely resulting from
new growth from freeze-killed stem tips. Stems essentially homomorphic—lower and upper portions
of stems similar (in contrast to Carnegiea and Lophocereus): stems 9–15.5 cm diameter at mid-stem
height with ribs of low relief, (14) 15–17 (19) in number, or juvenile plants often with 12–14 ribs.
Spines slender, spreading in all directions, longer spines 1–4 (5) cm, straight and needle-like (or
occasionally a few spines are twisted); spines bright red as they emerge, quickly becoming dark and
then ashy gray to nearly black—young areoles with dark red-brown glandular hairs, producing
reddish-brown exudate that often coats the spines and becomes blackish within 1 or 2 years.
Flowers nocturnal, mostly May to July, sometimes flowering through August; flowers 7–9 ×
6–7 cm, nocturnal, closing in the early morning; inner tepals white or pale pinkish lavender with
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white margins and bases; outer tepals and scales on the floral tube purplish red; nectar chamber
relatively large and producing copious nectar. Stamens, style, and stigma creamy white. Fruits
globose, 4–6.5 cm diameter, very succulent, indehiscent or splitting irregularly; pericarpel (skin and
cortex) thin, red when ripe; floral remnant persistent. Occasional plants have golden-colored spines
and produce yellow-spined fruits with yellowish pulp. Unripe fruits green and spiny, the spines
lengthening before ripening; areoles readily fall away from the mature fruits, each fruiting areole with
18–32 spines emerging from a dense tuft of short, ribbon-like white hairs, the larger spines often 17–
22 mm long, stout (0.4–0.65 mm diameter), usually slightly twisted, stiff, and grayish. Seeds 2–2.5 ×
1.4–1.7 mm, blackish, with a weakly developed ridge along the “back.” Fruit production (ripening)
peaking in July and early August, and sometimes a minor fruiting peak again in September. Fruit
pulp, seeds, and rind edible and delicious.
Widespread and common in Organ Pipe on rocky slopes, less common on gravelly bajadas
and sandy flats, and on the east side of Cabeza Prieta mostly on granitic slopes and especially
common in the Agua Dulce Mountains. In the Ajo Mountains it extends to about 4000 feet where it
generally grows with Juniperus arizonicus and nestled among south- or west-facing rocks. The
midden records probably reflect its arrival in the flora region about 3500 to 4000 years ago, at the
beginning of the late Holocene, marking the formation of the modern Sonoran Desert plant
communities.
Northern Sinaloa, southwestern Chihuahua, and most of Sonora to south-central Arizona,
many Gulf of California islands, Baja California Sur, and southern Baja California.
The basal branching habit of the northern populations is apparently an adaptation to drought.
Proceeding southward in Mexico the plants tend to branch higher off the ground, and south and
southeast of the Sonoran Desert organ pipes are often arborescent with one or more trunks, and the
plants are much larger than in the north. Conspicuous constrictions (scars), common on the stems
among the northern populations, are the result of freeze damage and perhaps also drought (e.g.,
Parker 1987). The stem tip, where the surface-to-volume ratio is highest, is the part most vulnerable
to freeze damage. The northern distribution is limited by freezing temperatures and the northwestern
limits determined by aridity and more specifically by a paucity of summer rains.
In the thornscrub and tropical deciduous forest south and southeast of the Sonoran Desert in
Sonora the organ pipes form well-developed trunks, branching occurs well above the ground, and the
plants reach much greater heights than those farther north. Where vegetation is dense, as in the
southern portion of the range in tropical deciduous forest, there may be an advantage in having the
flowering stems above the forest canopy where they are accessible to bats for pollination and seed
dispersal. Proceeding northward into the desert, the plants are progressively shorter until in the
northernmost populations, such as in flora area, these cacti are trunkless and the branches arise at or
near the base.
Pollination occurs during the night, probably primarily by the nectar-feeding lesser longnosed bat (Leptonycteris yerbabuenae) and if open during daylight hours then primarily by the whitewinged dove (e.g., Fleming et al. 1996). The long-nosed bat also feeds on the fruits and is a major
seed disperser, and the cave floors of maternal roosts have thick deposits of organ pipe and saguaro
seeds. The fruits are also consumed by birds (especially the white-winged dove), ants, and desert
bighorn. Packrats (Neotoma) often create their middens around the bases of organ pipes, which
provide protection and a ready source of food.
In Mexico the plant is known as pitahaya (pitaya). Some people, especially scholars, say that
the plant should be called pitahayo (pitayo) and the fruit pitahaya (pitaya) (Santamaria 2000). In
practice in Sonora, however, the feminine is in common use. In northwestern Mexico the woody
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Figure 39. Stenocereus thurberi. Alamo Canyon, Ajo Mts: (A) Mouth of canyon, 9 Sep 2013; (C) 7 Apr 2005.
Chuckwalla Hills: (B) 25 May 2006; (F) stem cross section of a fallen plant, 11 Feb 2009. (D) Young spines at
stem tip, Organ Pipe plant nursery, 7 May 2006. (E) Estes Canyon, Ajo Mts, 25 May 2005. (G) Ripe fruit, W
of Diablo Mts, Ajo Mt Drive, 2 Aug 2013.
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stem ribs have served for house construction and fences, utensils, and many other utilitarian purposes.
The Gachado Line Camp, a restored one room adobe building along the international border about 2
mi E of Lukeville (Broyles et al. 2007: 619), is the only known surviving example of organ pipe
wood used in house construction north of Mexico. “A unique feature of the building is its ceiling and
roof. Supported by cross beams and vigas, the roof consists of a layer of organ pipe cactus rib poles
crossed by a layer of saguaro ribs. Over the saguaro ribs was placed a layer of cardboard, followed
by one of creosote bush, then a layer of earth and blacktop” (National Park Service 2008).
Organ pipe fruits are highly esteemed by Sonoran Desert people and the fruit is commercially
wild-harvested in southern Sonora and the fresh fruits sold in local markets (Yetman 2006). Unlike
fruits of other columnar cacti in the Sonoran Desert region, the rind is relatively thin and edible, and
the small seeds are edible along with the fruit pulp (Castetter & Bell 1937; Felger & Moser 1985;
Felger et al. 1992). The fruit pulp was eaten fresh and also dried, or made into syrup and jam, and
was especially relished for wine (Childs 1954; Felger & Moser 1985; Hodgson 2001; Betty Melvin in
Zepeda 1985: 55). Just as they did for the saguaro fruit harvest, the Hia C'ed O'odham seasonally
moved their residence for the harvest. Where numerous enough, organ pipe replaced saguaro fruit for
ceremonial wine since it is sweeter, juicier, and tastes better. Lumholtz (1912: 331) reported that they
“used to come as far as Quitovaquito and Santo Domingo to gather mezquite beans ... and eat
sahuaro and pitahaya.” Hia Ced O’odham “would collect the fruit of the organ pipe, and they would
turn it into jam or else just dry it and eat it, eat it almost like candy” (Betty Melvin in Zepeda 1985:
55). The fruit continues to be a major wild harvested crop for Sonoran O'odham at Quitovac. The
Presidential Proclamation establishing Organ Pipe Cactus National Monument in 1937 specifically
allows the O’odham to continue their traditional harvest of fruits of the organ pipe cactus and other cacti.
OP: Cipriano Well, Nichol 28 Apr 1939 (ORPI). 1 mi E of Bates Well, 1000 ft, 4 Mar 1940, Benson
9900. Quitobaquito, 14 Sep 1974, Hodgson 14 (ASU). 2.4 mi W of AZ Hwy 85 on Puerto Blanco Drive, 2 mi
NW of Lukeville, 19 Jun 1989, Felger 89-221 (DES). 1.5 km S of Diablo Mountains, Ajo Mountain Drive, 13
May 1990, Baker 7830 (ASU). 2.5 mi W of Hwy 85 on S Puerto Blanco Drive, 1500 ft, fruits with yellow
spines, 11 Aug 1990, Felger 90-402B. †Puerto Blanco Mts, on ridge, seeds, modern (30) to 3480 ybp (11
samples).
CP: Ricks’ Mine (Simmons 1965: photo, 2 June 1963). Agua Dulce Pass, 14 Sep 1992, Felger
(observation).
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ABSTRACT
A floristic account is provided for seven eudicot families as part of the vascular plant flora of
the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona: Acanthaceae (5 genera, 7
species), Adoxaceae (1 genus, 1 species), Aizoaceae (2 genera, 3 species), Amaranthaceae (12 genera,
22 species), Anacardiaceae (1 genus, 2 species), Apiaceae (6 genera, 6 species), and Apocynaceae (5
genera, 10 species). This is the eighth contribution for this flora published in Phytoneuron and also
posted open access on the website of the University of Arizona Herbarium (ARIZ).

This contribution to our flora in southwestern Arizona is the eighth published in a series in
Phytoneuron and also posted open access on the website of the University of Arizona Herbarium
(ARIZ; Figure 1). Seven eudicot families are included in this contribution: Acanthaceae (5 genera, 7
species), Adoxaceae (1 genus, 1 species), Aizoaceae (2 genera, 3 species), Amaranthaceae (12 genera,
22 species), Anacardiaceae (1 genus, 2 species), Apiaceae (6 genera, 6 species), and Apocynaceae (5
genera, 10 species).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et al. 2013b). These contributions are also posted
open access on the website of the University of Arizona Herbarium (ARIZ). Family designations
follow APG III (Angiosperm Phylogeny Group 2009; also see Stevens 2001). Vernacular, or
common names, when known or deemed worthwhile, are given in English, Spanish, and the Hia-Ced
O’odham dialect, respectively. Fossil specimens are indicated with a dagger symbol (†) and taxa
represented by fossils no longer present in the flora are marked with two dagger symbols (††). All
specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
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Figure 1. Flora area in southwestern Arizona. (A) Above, overview of regional context; (B) below, detail with
local place names. Map B prepared by Ami Pate of Organ Pipe Cactus NM, 2013.
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abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2013). All photos and scans are by Sue Rutman unless otherwise stated and all botanical
illustrations are by Lucretia Brezeale Hamilton (1908–1986). Descriptions and keys pertain to taxa
and populations within the flora area.
ACANTHACEAE – Acanthus Family
Herbaceous perennials and shrubs (also some trees in other regions, such as black mangrove,
Avicennia germinans). Leaves opposite, simple, entire; stipules none. Flowers attractive, subtended
by bracts; corollas bilaterally symmetrical. Stamen 2, or 4 in Ruellia. Fruit a capsule, elastically and
explosively dehiscent with seeds borne on retinacula (distinctive hooks); seeds 4, or 10 or more in
Ruellia.
Acanths have their greatest diversity in tropical and subtropical regions. In the flora area they
are generally winter dormant or cease growing during the cooler times of year and during drought.
The five genera and seven species in the flora area all occur in Organ Pipe. Carlowrightia and
Justicia californica extend into Cabeza Prieta and only J. californica makes it to the hyperarid
Tinajas Altas Region in the westernmost part of flora area. Carlowrightia arizonica and Justicia
californica are the most arid-inhabiting members of the family in the Southwest and the only ones
extending into California. Major factors limiting acanth distributions in the region seem to be
freezing weather and the paucity of summer rains.
Hummingbirds are the usual pollinators of the red- or orange-flowered species of
Anisacanthus and Justicia, generally called chuparrosa in Mexico. These flowers are diurnal and
open all day, or the corollas may fall away with daytime heat. The pure white flowers of J. longii are
nocturnal, and the others acanths have whitish to lavender corollas opening shortly after sunrise and
falling with daytime heat.
Worldwide, mostly in tropics and subtropics, few in temperate regions; at least 220 genera
and 4000 species. About 35 species occur in the Río May region of southeastern Sonora and
southwestern Chihuahua (Martin et al. 1998) and the numbers diminish to the north and westward
(Daniel 1984; Felger 2000).
1. Shrubs, often to 1 m or more tall; corollas red or orange.
2. Bark shredding; stamens positioned along the lower lip of the corolla, the anthers opening
toward the upper lip. ................................................................................................... Anisacanthus
2. Bark not shredding; stamens positioned along the upper lip of the corolla, the anthers opening
toward the lower lip. ................................................................... Justicia californica, J. candicans
1. Herbaceous to subshrub (suffrutescent) perennials, mostly less than 1 m tall; corollas white, cream,
blue, violet, or purple.
3. Stems 6-ridged (hexagonal in cross-section); flowers and fruits enclosed by a pair of heartshaped to nearly triangular or kidney-shaped bracts 7–15 mm long; corollas twisted through 180º,
pink to pale violet with white markings on lip. ................................................................ Dicliptera
3. Stems 4-ridged (quadrate) to rounded (terete) in cross-section; flowers and fruits not enclosed
by bracts as above; corollas not twisted, white, white and lavender, or violet colored.
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4. Corollas white with lavender and yellow markings on the lip; fruits narrowed at the base,
abruptly flared above. ............................................................................................ Carlowrightia
4. Flowers pure white or lavender; fruits not noticeably narrowed at the base, and not flared
above.
5. Petioles to 0.7 cm long, the leaf blades 0.5–7 cm long; flowers axillary, paired and
subsessile, white, and nocturnal; fertile stamens 2; seeds 4. ………….............. Justicia longii
5. Petioles to 5 cm long, the leaf blades mostly 5–15 cm long; flowers in terminal, paniclelike inflorescences, the flowers usually pedicelled, lavender, and diurnal; fertile stamens 4;
seeds 10 or more. ............................................................................................................ Ruellia
Anisacanthus thurberi (Torrey) A. Gray
Desert honeysuckle. Figure 2.
Shrubs with relatively slender stems and peeling bark; generally becoming leafless during
winter or extended drought. Corollas orange-red (brick orange), 4–5 cm long. Stamens 2. Capsules
1–1.5 cm long, seeds 4 or fewer. Flowering non-seasonally although usually winter dormant.
Organ Pipe except the southwestern portion; mostly along canyon bottoms, and washes in
hills and mountains, and sometimes abundant in washes of the valley floor.
Arizona, New Mexico, and northwestern mainland Mexico.
OP: Alamo Canyon, Nichol 4 May 1939. Bates Well, 18 Nov 1939, Harbison 26156. Estes Canyon,
2500 ft, 4 Nov 1978, Bowers 1240. 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-317.

Carlowrightia arizonica A. Gray
Lemilla. Figure 3.
Suffrutescent perennials or subshrubs with slender, delicate, brittle stems. Leaves drought
deciduous, sessile to petioled, 0.6 (dry seasons)–5 (hot, wet weather) cm long; blades mostly
lanceolate. Corollas about 1 cm wide, white with a yellow “eye” and purple nectar guidelines on the
upper lip. Stamens 2. Flowering primarily late spring and during summer rainy season. The flowers
open around sunrise, and the corollas and attached stamens fall as a unit with daytime heat. Capsules
ca. 1 cm long, conspicuously narrowed at base (stipitate), flared and ovate- to cordate-discoid (latterly
flattened) above, and glabrous. Seeds 4, ovate- to cordate-discoid, 3 mm wide, the surfaces
conspicuously papillose.
Mostly on rocky slopes, but not the hottest, driest places, and sometimes along gravelly
washes. Widespread in Organ Pipe and much of Cabeza Prieta. In open places it is frequently grazed
by rabbits, rodents, and especially chuckwallas, which sometimes reduce the plant to a mass of short,
stubby stems.
Southern Arizona to west Texas, widespread in Sonora, both states of Baja California,
disjunct in Anza-Borrego in San Diego County, California, and through Mexico to Costa Rica. The
geographic range essentially spans that of the entire genus. It is a “taxonomically complex species
with numerous diverse morphological forms” (Daniel 1984: 167).
OP: Alamo Canyon, Nichol 4 May 1939. Estes Canyon, 9 May 1979, Bowers 1695. 0.5 mi N of
Visitor Center, 16 Apr 1985, Van Devender 85-110. Quitobaquito Hills, 6 Apr 1988, Felger 88-266.
CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto L23542 (ASU). Canyon at Agua Dulce Tank, and at
Eagle Tank, 13 & 15 Jun 1992, Felger (observations).
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W of Hwy 86, 7 Oct 2006.
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Figure 3. Carlowrightia arizonica. (A) Flower, Bumblebee, Yavapai Co., photo by Max Licher; (B) Alamo
Canyon, 7 Sep 2013.

Dicliptera resupinata (Vahl) de Jussieu
Fold-wing; alfalfila. Figure 4.
Herbaceous perennials, often bushy, and also flowering in the first season or year. Flowers
enclosed by a pair of conspicuous, usually heart-shaped to nearly triangular or kidney-shaped bracts
7–15 mm long, these held on the plant long after the flowering season and sometimes becoming white.
Corollas about 1–2 cm long, twisted through 180 degrees, pink or pale violet with white markings on
the lip; flowering at various seasons; mostly winter dormant. Stamens 2. Capsules 4 mm long,
obovoid, with 4 seeds.
Canyons in the Ajo and Diablo Mountains including Alamo, Arch, Diablo, and Estes
Canyons, and high grassy slopes in the Ajo Mountains.
Western Mexico including Baja California Sur, Arizona and New Mexico.
OP: Alamo Canyon, Nichol 4 May 1939. Canyon Diablo, 15 Apr 1951, Supernaugh 453. Arch
Canyon, 3500 ft, 28 Mar 1965, Lockwood 163. Near cliff overhanging Arch Canyon Trail, Ajo Mts, 2947 ft.,
26 Oct 2003, Rutman 20031026-23.
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Figure 4. Dicliptera resupinata. (A) Garden in Ajo, 29 Sep 2013; (B) above the arch, Arch Canyon, 12 Sep
2013.

Justicia
Herbaceous perennials and shrubs. Flowers variously tubular. Stamens 2. Capsules with 4
or fewer seeds. This genus, mostly subtropical and tropical of about 700 species worldwide, is
polyphyletic and the largest genus in the family. The New World species with closely related small
genera of about 400 species are monophyletic (Kiel et al. 2013; McDade et al. 2000; McDade & Kiel
2006).
1. Herbaceous to suffrutescent perennials; flowers white, nocturnal. …………………. Justicia longii
1. Shrubs; flowers red or red-orange, diurnal.
2. Stems bluish green for several seasons, generally sparsely leafy to essentially leafless, densely
covered with microscopic hairs 0.05–0.1 mm long; corollas red-orange; capsules 16–22 mm long,
pubescent. ........................................................................................................... Justicia californica
2. Stems brown after the first season, leafy, with hairs 0.2–1 mm long; corollas red with white
markings on the lower lip; capsules 10–14 mm long, glabrous. ......................... Justicia candicans
Justicia californica (Bentham) D.N. Gibson
[Beloperone californica Bentham]
Desert hummingbird bush; chuparrosa; wipisimal. Figure 5.
Sprawling to mound-shaped shrubs often 1–2+ m tall. Stems loosely interlacing, pale bluish
green, densely pubescent with minute hairs. Often leafless or nearly so much of the year or with
sparse foliage; leaves highly variable, 2–8 cm long, quickly drought deciduous, petioled, the blades
mostly ovate to orbicular, often moderately thick. Corollas red-orange, 2.5–4 cm long, tubular and
flaring above. Capsules 1.5–2 cm long, club-shaped, and pubescent. Seeds 4, rounded, 3–3.3 mm
diameter, and glabrous. Flowering October to May with sufficient soil moisture and warm weather,
often with massive flowering in February and March. As with various other desert acanths, the
capsules tend to open with morning heat.
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Widespread and common across the flora area, especially at lower elevations along dry
watercourses and sometimes on bedrock slopes. This species is one of the more important
hummingbird plants in the region and a favorite food of desert bighorn. Mornings during spring
flowering often become hummingbird battlefields, especially along gravelly watercourses with palo
verde (Parkinsonia florida), desert lavender (Hyptis), and ironwood (Olneya). The flowers attract
Costa’s, Rufous, and Allen's hummingbirds, as well as honeybees and butterflies. Chuparrosa,
derived from chupar 'to suck', is used in Mexico for various hummingbird-adapted flowers (see
Felger & Moser 1985). Carpenter bees (Xylocopa) and sometimes hummingbirds slit the floral tube
and rob (consume) nectar, apparently without providing pollination (Maloof & Inouye 2000). Sweet
nectar can be sucked from the flower base, mostly in spring, as a minor snack or trail food (Bean &
Saubel 1972; Felger & Moser 1985).
Baja California Sur and northwestern Sinaloa northward to southeastern California and
southwestern Arizona.
OP: Diablo Canyon, 21 Mar 1935, Peebles 10825. Alamo Canyon, Nichol 26 Mar 1939. Rancho Bonito, 2 Dec
1939, Harbison 26208 (SD). Arch Canyon, 3500 ft, 28 Mar 1965, Lockwood 153. Senita Basin, along a wash, 6 Dec 1978,
Hodgson H205 (DES).
CP: Tule Tank, 24 Nov 1934, Goodding 2074. Papago Well, 15 Apr 1941, Benson 10787. Agua Dulce Pass, 19
Mar 1987, Elias 10213. Heart Tank, 27 Feb 1993, Felger 93-165.
TA: Tinajas Altas, 26 Mar 1932, Shreve 5940. SW side of Tinajas Altas range, bajada at granitic hills, 10 Jan
2002, Felger (observation).

Figure 5. Justicia californica. (A & C) Garden in Ajo, 10 Feb 2009; (B) Estes Canyon Trail, 5 Feb 2006; (D)
southern end of Sauceda Mts, along Pipeline Road, BLM, 18 Mar 2005.
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Justicia candicans (Nees) L.D. Benson
[Jacobinia ovata A. Gray]
Chuparrosa. Figure 6.
Shrubs often 1–1.5 m tall, with slender, brittle, and leafy stems. Leaves gradually drought
deciduous, 1.5–5+ cm long, petioled, the blades ovate and thin. Corollas often 2.5–3.5 cm long,
bright red, with a slender tube and flared above with white markings on the lower lip. Capsules 10–
15 mm long, glabrous. Seeds flattened, 3–4 mm diameter, and glabrous. Potentially flowering with
sufficient soil moisture and warm weather, except during the summer rainy season when the plants
produce vegetative growth; massive flowering often in February and March.
Canyon bottoms, often as an understory shrub, and rocky, north–facing slopes in the Ajo
Mountains. It has been in the Ajo Mountains for at least 1200 years.
Southern Arizona to Oaxaca, and Baja California Sur.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, 13 Dec 1939, Harbison 26250. Puerto
Blanco Drive, 22 Oct 1964, Ranzoni 363 (ORPI). †Alamo Canyon, fruits, seeds, 1150 ybp.

Figure 6. Justicia candicans. (A) Flowering branch. Alamo Canyon: (B) 24 Mar 2008; (C) 17 Oct 2013; (D)
12 Mar 2005.
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Justicia longii Hilsenbeck
[Siphonoglossa longiflora (Torrey) A. Gray]
Long-flower tube-tongue. Figure 7.
Herbaceous perennials from a hard, knotty, and slightly woody base and short-rhizomatous
rootstocks. Leaves and smaller stems drought deciduous. Leaves often 1–7 cm long, subsessile to
petioled, the blades narrowly lanceolate (in winter) to elliptic or ovate (in summer). Flowers
clustered in axils and surrounded by firm, persistent bracts. Flowers nocturnal, opening in the early
evening; corollas and attached stamens falling shortly after dawn; corollas 3.5+ cm long, pure white
with a prominent, slender tube. Capsules 6.5–10 mm long. Seeds flattened, 2+ mm diameter,
tuberculate. Flowering during spring and summer. The plants are often severely grazed by wildlife.
The flowers, like those of other Justicia, are not fragrant.
Rocky and gravelly soils, canyons and slopes, especially north-facing. Documented for the
Puerto Blanco and Ajo Mountains and other scattered localities in Arizona Uplands in Organ Pipe.
Southern Arizona and west Texas, and Sonora north of the Guaymas region. Sphinx moths,
the presumed pollinators, have been observed feeding at the flowers (Hilsenbeck 1990).
OP: Above Dripping Springs, 16 Apr 1952, Parker 9753. Estes Canyon, Warren 9 May 1975. Walls Well Rd,
Van Devender 30 Aug 1978. Bull Pasture, 2700 ft, 9 May 1979, Bowers 1693. Arch Canyon, 11 Mar 1983, Daniel 2590
(ASU).

Ruellia nudiflora (Engelmann & A. Gray) Urban
[R. nudiflora var. runyonii (Tharp & F.A. Barkley) B.L. Turner]
Violet Ruellia. Figure 8.
Herbaceous perennials from rhizomatous rootstocks; winter dormant. Leaves often 5–17 cm
long, petioled, the blades ovate to broadly ovate. Inflorescences terminal, paniculate, openly
branched with slender branchlets. Flowers showy, the corollas violet-purple, 3–5 cm wide, only
moderately bilaterally symmetric; warmer months. Stamens 4. The flowers open near sunrise and the
corollas with their attached stamens fall away with daytime heat, often about midday or early
afternoon. Capsules firm and ellipsoid, about 1–2 cm long, usually with 10 or more seeds; opening
explosively. This species also produces cleistogamous flowers (self-fertilizing flowers forming fruits
without the flowers opening) near the base of the plants, especially early in the growing season or at
times of stress.
Locally in the eastern and northern portions of Organ Pipe. Often in shady places including
canyon bottoms to high elevations in the Ajo Mountains, and mesquite bosques such as Dos Lomitas
and Armenta Ranch and other low-lying habitats with clayish or silty soils. The flowers are visited
by bees.
Arizona and Texas to Mississippi, and Mexico to Costa Rica.
This species has been called “violet wild petunia,” an unfortunate name because Petunia is a
genus in the potato family (Solanaceae). The showy flowers and winter hardiness make Ruellia a
favorite in native plant gardens in southern Arizona.
OP: 2 mi SE of Walls Well, near N end of Ajo Mts, abundant along sandy wash, 30 Aug 1945, Haskell
3215. Canyon Diablo, 15 Apr 1951, Supernaugh 431 (ORPI). Ajo Mts, 20 Aug 1952, Fouts 431. Arch
Canyon, 3500 ft, 28 Mar 1965, Lockwood 163. Armenta Well, Wirt 10 Aug 1990 (ORPI). Dos Lomitas,
Rutman 16 Aug 2001 (ORPI).
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Figure 7. Justicia longii. (A) Bull Pasture Trail, 31 Mar 2008; (B & D) Ajo Mt Drive near Wild Horse Tanks,
Diablo Mts, 14 Sep 2013; (C) Estes Canyon, 30 Jan 2014.
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Figure 8. Ruellia nudiflora. Ditch along Hwy 86 east of Why: (A) 22 Sep 2008; (B & C) 16 Aug 2006.

ADOXACEAE – Adoxa Family
**Sambucus cerulea Rafinesque
[S. nigra Linnaeus subsp. cerulea (Rafinesque) Bolli. S. mexicana C. Presl ex de Candolle. S.
cerulea var. mexicana (C. Presl ex de Candolle) L.D. Benson. S. neomexicana Wooton. S. cerulea
var. neomexicana (Wooton) Rehder]
Blue elderberry; tápiro. Figure 9.
Small trees with thick trunks and limbs, the wood soft and weak, the stems pithy. Leaves
deciduous in summer; new growth and leaves appear in fall and winter. Flowers cream white in
dense, often flat-topped inflorescences (cymes); flowering mostly winter and spring. Fruits berrylike, about 5 mm in diameter, dark purplish to black.

Felger, Rutman, & Malusa: Flora of SW Arizona, Acanthaceae–Apocynaceae

13

The one record in the flora area might have been a tree planted at the former ranch in Alamo
Canyon. Elderberry trees often were planted at ranches and towns in southern Arizona and northern
Sonora, largely for the berries, which are mostly made into preserves, jelly, and wine, and also used
for medicinal purposes. It served Hia-Ced O’odham people “as a medicine and sometimes for food”
(Betty Melvin in Zepeda 1985: 65). The unripe fruits and herbage can be poisonous.
Blue elderberry is probably native to the Sonoran Desert Region but at elevations above the
desert. Sambucus cerulea occurs in western North America including northwestern Mexico.
Eriksson and Donoghue (1997: 567) report that “our accessions of Sambucus nigra sensu Bolli (1994)
form a clade with the exception of S. cerulea, which we conclude should be treated as a separate
species.”
The genus includes about 10 species in the Old and New World, mostly temperate and
subtropical or montane in the topics. The fruits have been used as a source of blue or black dye,
especially by the Romans. Pan was said to dye his hair using elderberries.
OP: Alamo Canyon, Tinkham Apr 1942.

Figure 9. Sambucus coerulea. (A) By LBH. (B) Oak Creek Canyon, Coconino Co.; (C) Sedona, Coconino Co.
Photos by Max Licher (SEINET).
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AIZOACEAE – Aizoon Family
Low-growing and generally weedy annuals in the flora area. Leaves opposite (those in the
flora area). Flowers radial. Sepals mostly 5. Petals none but numerous petal-like linear staminodes
(modified stamens) often present. Fruits of capsules.
1. Winter-spring annuals; plants extremely succulent; flowers white with numerous slender petal-like
staminodes; capsules opening at the top. ............................................................ Mesembryanthemum
1. Summer-fall annuals; plants not succulent or sometimes semi-succulent; flowers pinkish, the calyx
5-lobed, staminodes none; capsules opening around the middle ........................................ Trianthema
*Mesembryanthemum
Iceplant; hielitos
Plants extremely succulent. Flowers with numerous, slender, petal-like staminodes; fertile
stamens many. Fruits at first fleshy, becoming dry capsules with valves at the flattened top opening
when moist.
Two species of this South African genus are naturalized in portions of the Sonoran Desert
where they occur as winter-spring annuals. Both species were first found in Organ Pipe in spring,
1995, an El Niño year with copious spring rains. They became locally established on hypersaline
soil, straddling the U.S.–Mexico border and were more widespread and abundant on the Mexico side,
especially along Mexico Highway 2. These species are occasionally seen elsewhere in southern
Arizona and are especially common in sandy soils around Puerto Peñasco in northwestern Sonora.
Both species are extensively naturalized along the Pacific Coast of the Californias and South
America, and other Mediterranean regions including southern Australia.
1. Leaves with a thick but broad blade, and an evident petiole…. Mesembryanthemum crystallinum
1. Leaves cylindrical, sessile (petiole and blade not distinguishable)
……………………………………………………………………. Mesembryanthemum nodiflorum
*Mesembryanthemum crystallinum Linnaeus
[Cryophytum crystallinum (Linnaeus) N.E. Brown. Gasoul crystallinum (Linnaeus) Rothmaler]
Crystal iceplant; hielitos. Figure 10.
Plants spectacularly fleshy, the surfaces covered with large, watery, crystal-like vesicles.
Leaves often 2–10 cm long, narrowed basally or with a petiole; blades usually obovate to broadly
spatulate, or somewhat triangular. Flowers ca. 1 cm wide with white staminodes. Capsules ca. 1 cm
wide, rounded like a clenched fist when dry, quickly gaping open by slit-shaped valves when wet
(even on years-old dry specimens) to reveal the seeds and closing again when dry. Seeds 1 mm in
diameter and numerous.
Locally abundant on saline soils along the international border in the south central to
southwestern part of Organ Pipe.
Native of southern Africa. It has been in southern Arizona since the early 20th century and at
Puerto Peñasco and elsewhere in northwestern Sonora at least since the 1970s (Felger 2000; Felger &
Wilder 2012).
OP: La Abra Plain, near International Boundary Monument 170, Rutman 11 May 1995.
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Figure 10. Mesembryanthemum crystallinum. All images from the Río Sonoyta floodplain near international
boundary, Sonora, 28 Mar 2013.

*Mesembryanthemum nodiflorum Linnaeus
Slender-leaf iceplant; hielitos. Figure 11.
The plants turn bright red with heat and drying conditions. Leaves slender, more or less
terete, and extremely succulent. Flowers ca. 5 mm wide, the staminodes white, becoming yellow as
the flower fades. Capsules obovoid, ca. 5 mm wide; seeds brown, 0.7–0.8 mm in diameter,
numerous. No herbivory has been noted, despite the plants’ succulence.
Southwestern margin of Organ Pipe on saline soils, from La Abra Plain to Hocker Well and
Corner Well and the adjacent southeastern corner of Cabeza Prieta, and adjacent northwestern
Sonora. The population southward from the southwest corner of Organ Pipe extended as far as the
eye could see—covering hundreds if not thousands of acres, much of it not disturbed.
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Figure 11. Mesembryanthemum nodiflorum. (A & D) International boundary near El Huerfano, Sonora, 5 Mar
2014; (B) La Abra Plain, 19 Mar 2008; (C) near SW corner of Organ Pipe, 23 Jul 2008.

Native to southern Africa. In the New World naturalized along the Pacific Coast of the
Californias and South America. First recorded in Arizona in the early 1980s (8 mi N of Maricopa,
Hamilton 17 Mar 1983).
OP: La Abra Plain, probably more than 10,000 plants, near International Boundary Monument 170,
Rutman 11 May 1995. S boundary from Hocker Well to Corner Well, 11 May 1995, Rutman, photos.
CP: Near Corner Well, 11 May 1995, Rutman (observation).

Trianthema portulacastrum Linnaeus
Horse purslane; verdolaga de cochi; kasvañ. Figure 12.
Hot-weather ephemerals; often reddish, sometimes semi-succulent. Stems often 15–60 cm
long. Leaves 3–4.5 (9) cm long on robust, young plants, the older plants with smaller and usually
thicker leaves; leaf blades obovate to orbicular; stipules and expanded leaf bases forming a
membranous sheath around the stem. Flowers small, sessile and solitary in leaf axils, partially
enclosed by the sheathing leaf base; calyx petal-like, 5-lobed, the lobes 2.3–12.5 mm long, pink with
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a green horn. Capsules circumscissile, the base corky, and the “lid” or “cap” truncate or more often
2-horned, retaining 1 or 2 seeds. Capsules several-seeded; seeds about 7 in number, and 2 mm long.
The seeds disperse three ways: 1 or 2 seeds disperse with the capsule cap, and the others remain with
the basal part of the capsule and dribble away or remain with the capsule attached to the mother plant.

Figure 12. Trianthema portulacastrum. (A) Plant with enlarged fruit, flower, and seed; (B) near Quitobaquito,
11 Sep 2008; (C) near Quitobaquito, 20 Aug 2006; (D) Gila River near Gillespie Dam, 31 Mar 2013.
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Temporarily moist places at lower elevations, especially in hypersaline soils; disturbed
habitats, washes, low places, and alkaline flats. The specimen records are from the southern margin
of flora area, perhaps as a result of dispersal from disturbed habitats in nearby Sonora.
Horse purslane is widespread across the Sonoran Desert even in remote, natural habitats
(Felger & Wilder 2012). Widely distributed and often weedy in the Americas. Some authors propose
that it may be introduced from the Old World in post-Columbian times. It ranges across large areas
of the Old World and is a serious agricultural weed worldwide (e.g., Holm et al. 1997).
Two forms are evident in the flora area and elsewhere in the Sonoran Desert (Felger 2000): a
robust form, with larger leaves and flowers, and a more common form with smaller leaves and
flowers. Both occur intermixed, and intermediate forms appear to be absent. Perhaps related to the
two Sonoran Desert forms are two biotypes well known in India, the red, or rubra, form and the
green, or flava form (e.g., Mohammed & Sen 1990).
OP: Williams Spring, Van Devender 30 Aug 1978. 0.5 mi W of Lukeville, 10 Nov 1987, Felger 87284. Aguajita: 14 Sep 1988, Felger 88-430 (larger-flowered morph); 88-431 (smaller-flowered morph).
CP: Adobe Well (Simmons 1966).

AMARANTHACEAE – Amaranth Family (includes Chenopodiaceae)
Annuals to woody shrubs. Leaves alternate or opposite, simple, often entire; stipules none.
Flowers small and mostly inconspicuous, bisexual or unisexual; sepals (tepals) usually 4 or 5, often
dry and membranaceous; petals none. Fruits 1-seeded.
1. Shrubs, obviously woody (borderline cases will key both ways).
2. Leaves flat, or at least broader than thick; twigs not succulent, often woody; flowers unisexual,
the female flowers and/or fruits winged. ............................................................................. Atriplex
2. Leaves succulent, rounded in cross section but the upper surface often somewhat flattened,
about as thick as wide; twigs semi-succulent, not woody and not spinescent; flowers bisexual, the
female flowers and fruits not winged. ................................................................................... Suaeda
1. Plants herbaceous or only slightly woody at base.
3. At least some leaves opposite or appearing opposite (some leaves may be alternate or appear to
be 3’s in Tidestromia); flowers bisexual.
4. Plants with branched hairs; leaves with conspicuous petioles, the blades generally about as
wide as long, broadly ovate to obovate-orbicular……………………………..……Tidestromia
4. Plants glabrous or with simple hairs; leaves sessile or short-petioled, more than twice as long
as wide, linear to elliptic or oblanceolate.
5. Annuals, not succulent, with simple hairs or sometimes glabrate with age; leaves narrowly
elliptic or oblanceolate to oblong………………………………………………….Gomphrena
5. Perennials, markedly succulent and glabrous; leaves linear…………………….. Nitrophila
3. Leaves alternate; flowers unisexual or bisexual.
6. Winter-spring annuals; leaves hastate lanceolate-linear (at least the lower, larger leaves);
flowers with 1 stamen and 1 sepal. ………………………………………………. Monolepis
6. Spring or summer annuals; leaves not hastate lanceolate-linear; stamens and sepals more
than 1.

Felger, Rutman, & Malusa: Flora of SW Arizona, Acanthaceae–Apocynaceae

19

7. Female flowers and fruits enclosed in 2 sepal-like bracts. ……………………. Atriplex
7. Female flowers and fruits not enclosed in sepal-like bracts or the bracts.
8. Leaves and younger stems with soft, white hairs; fruiting calyx lobes hooked at tips.
................................................................................................................................ Bassia
8. Plants glabrous, glaucous, or mealy but lacking slender white hairs; calyx lobes not
hooked.
9. Leaves sessile or subsessile, narrowly linear or scale-like. …………...…….Salsola
9. Leaves petioled, the blade expanded and much wider than petioles.
10. Flowers unisexual………………………………………………... Amaranthus
10. Flowers bisexual.
11. Plants not stinky; leaves dark green to red-green and shiny on both surfaces,
or sometimes grayish below; seed margins acute (thin) with a distinct “rim”;
seed surface dull even after removal of pericarp. ........... …... Chenopodiastrum
11. Plants stinky, even when dry; leaves pale-colored and mealy on both
surfaces; seed margins obtuse (broad); seed surface shiny blackish after removal
of pericarp. ……………………………………………………… Chenopodium
Amaranthus
Annuals with a well-developed taproot. Leaves alternate, petioled. Flowers small and
unisexual. Fruits small, indehiscent utricles or circumscissile (splitting around the middle) capsules.
Seeds lens-shaped and compressed, erect in the fruit, smooth, red-brown to blackish (usually white or
light colored among domesticated grain amaranths that probably were grown in the flora area in
prehistoric times; Felger 2007; Rea 1997).
Five amaranths occur in the flora area, although only A. fimbriatus and A. palmeri are
common and widespread. These two species tend to produce a single main stem. Amaranthus
palmeri has female and male flowers on separate plants (dioecious). The others produce both female
and male flowers on the same plant (monoecious), and the male flowers generally fall away soon after
the pollen is shed. Among A. albus and A. crassipes the apical meristem is often not dominant,
resulting in the lateral branches being as large or larger than the main axis. In A. ×tucsonensis the
branching habit may be somewhat intermediate. Amaranthus crassipes has indehiscent fruits, and the
others have dehiscent, circumscissile capsules (the fruit separates at a “line” around the middle and
the top falls away like a miniature cap).
1. Stems erect, ascending, procumbent or prostrate; inflorescence branches and pedicels often
thickened and moderately to strongly wavy (sinuous) and/or corky; fruits dehiscent or not, rough or
sculptured at least towards the tip.
2. Peduncles markedly thickened and corky, forming an unique compact, hard knotty structure at
the base of the plant and smaller clusters form in the leaf axils; fruits indehiscent.
………………………………………………………………………………Amaranthus crassipes
2. Peduncles not conspicuously corky as above; fruits dehiscent (capsules).
3. Bracts beneath (subtending) flowers often spine-tipped and conspicuously longer than the
flower; female flowers with 3 sepals. .............................……………….. Amaranthus albus
3. Bracts usually not spine-tipped and usually shorter than, or as long as the flower; female
flowers with 5 sepals. .....................................................……………………A. ×tucsonensis
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1. Stems usually erect or ascending, the plants often robust; inflorescence branches and pedicels
mostly straight (the inflorescence branch tips often drooping), not thickened and corky; fruits
dehiscent (circumscissile), smooth-surfaced.
4. Male and female flowers on the same plant; inflorescences “soft,” the bracts not spiny or firm;
female sepals conspicuously fringed; stamens 3. ......................…………Amaranthus fimbriatus
4. Male and female flowers on different plants; inflorescence bracts (not sepals) firm and often
sharp; female sepals not fringed; stamens 5. ...........................……………...Amaranthus palmeri
*Amaranthus albus Linnaeus
[A. graecizans of authors, not Linnaeus]
Pigweed, tumbleweed pigweed. Figure 13.
Robust, weedy plants, to ca. 80 cm tall, at maturity sometimes becoming tumbleweeds.
Stems often yellowish. Female flowers with 3 sepals and dehiscent fruits. Male flowers with 3
stamens. Fruits of dehiscent, circumscissile capsules.
Common in urban and agricultural areas just south of Organ Pipe in the Sonoyta region and
occasionally spreading into the border region of Organ Pipe east of Lukeville (Felger 1990, 2000).
The 1939 record from the Ajo Mountains was the only record until 2013, when it was found in
abundance in several miles of Alamo Canyon after the major flood of September 2012 (Rutman, 2
Nov 2013, photos).
Widespread and weedy in many parts of the world, in the New World from Alaska and
Canada to South America; probably native to tropical parts of North America. Plants in southern
Arizona and northern Sonora are probably var. pubescens (Uline & W.L. Bray) Fernald, distinguished
by being sticky (viscid-pubescent, the hairs glandular) and having crisped leaf margins.
OP: Ajo Mts, Harbison 13 Dec 1939 (SD).
Sonora: Ejido Morelia, ca. 8 km W of Sonoyta and 0.5 km N of Río Sonoyta (1.5 mi by road S of
MEX Hwy 2), common weed, to 80 cm, 11 Nov 1987, Felger 87-306.

Amaranthus crassipes Schlechtendal var. crassipes
Spreading amaranth. Figure 14.
Plants highly variable in size, but mostly less than 20–30 cm across. Stems often semisucculent, especially on larger plants, mostly prostrate, or sometimes turning upward at the tip
(procumbent) or the central stem erect. Female flowers with 5 sepals. Male flowers with 3 stamens.
Fruits indehiscent.
Wet clayish or silty soils of playas, wash banks, and dirt tanks in at least four places in the
western part of the flora area following favorable summer or early fall rains. The population in Las
Playas is extensive and the plants are often browsed, probably by rabbits.
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Figure 14. Amaranthus crassipes. San Cristobal Wash at Camino del Diablo, 26 Sep 2013.

Variety crassipes occurs in southeastern United States, West Indies, northern South America,
and southern and eastern Mexico, and is disjunct (native?) in northwestern Sonora and southwestern
Arizona where it is known from relatively few localities. Another variety occurs in Texas, Coahuila,
and Chihuahua.
OP: Old field, Armenta Well Ranch, 13 Sep 1978, Bowers 1531 (ORPI).
CP: Jose Juan Tank, wet mud, 14 Sep 1992, Felger 92-713. Las Playas, 28 Nov 2001, Felger 01-547.
San Cristobal Wash, where Camino del Diablo/Bates Road crosses the wash, Rutman 26 Sep 2013.
TA: Coyote Water, 25 Oct 2004, Felger 04-24.

Amaranthus fimbriatus (Torrey) Bentham ex S. Watson
Fringed amaranth; bledo, quelitillo; cuhukkia i:vakĭ. Figure 15.
Summer-fall annuals, less than 1 m tall, the plants sometimes persisting until the first frost of
late fall or winter; glabrous, pale green or often reddish especially late in the season. Leaves narrowly
lanceolate. Inflorescences bracts and sepals herbaceous, not prickly. Female and male flowers on the
same plant. Female flowers green and white, urn-shaped, the sepals 5 and fringed (fimbriate; rarely
essentially entire). Stamens 3. Fruits of dehiscent, circumscissile capsules. Seeds 0.85–1 mm wide,
lens-shaped, red-brown to blackish.
Common and widespread, especially at lower elevations; often on sandy soils, washes and
valley plains, dunes, bajadas, floodplains, roadsides, and sometimes on rocky slopes. Widespread in
the flora area for at least 32,000 years.
Sinaloa and Baja California Sur to southwestern United States.
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Figure 15. Amaranthus fimbriatus. (A) Plant, branch, female flower, and seed; (B) Kuakatch Wash near Hwy
85, 8 Sep 2006.
OP: Bates Well, Harbison 19 Nov 1939. (SD). S of Estes Canyon, 12 Sep 1978, Bowers 1520.
Aguajita Wash, 14 Sep 1988, Felger 88-416. †Alamo Canyon, fruits, seeds, 1150 to 32,000 ybp (3 samples).
†Montezuma’s Head, fruits, seeds, 13,500 to 21,840 ybp (3 samples).
CP: Daniels Arroyo at Charlie Bell Road crossing, 18 Aug 1992, Felger 92-663. Bates Well Road at
E boundary of Refuge, 14 Sep 1992, Felger 92-679 (CAB). Pinacate Lava, 15 Sep 1992, Felger 92-772. Pinta
Sands, 1 Feb 1992, Felger (observation).
TA: Tinajas Altas, 26 Oct 2003, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-25.
†Butler Mts, fruits, seeds, 8160 ybp.

Amaranthus palmeri S. Watson
Careless weed, pigweed; quelite de las aguas; cuhugia. Figure 16.
Well-watered plants reaching 1–1.6+ m tall, otherwise mostly smaller, sometimes only 5–10
cm tall; glabrous or essentially so. Terminal inflorescences commonly drooping near the tip (except
young or very small plants); female and male flowers on separate plants. Female plants with
spinescent bracts and sepals, the sepals 5. Stamens 5. Fruits of dehiscent, circumscissile capsules.
Seeds 1 mm wide, lens-shaped, red-brown to blackish.
Common and widespread, and seasonally abundant; roadsides and other disturbed areas,
washes and arroyo bottoms, dirt tanks (charcos), and valley bottoms, and sometimes even on rocky
slopes. It has been in the Ajo Mountains for at least 1200 years.
Southwestern United States and much of Mexico; weedy and adventive worldwide.
This abundant, often robust summer annual was a major food plant across much of the
Sonoran Desert. Young or half-grown plants were consumed as greens (Betty Melvin in Zepeda

Felger, Rutman, & Malusa: Flora of SW Arizona, Acanthaceae–Apocynaceae

24

1985: 56), and the small, black seeds of mature plants were parched and ground. Fresh plants were
sometimes baked in coals or cooked and rolled “into a ball and baked on hot coals; this could be
stored for future use” (Castetter & Bell 1951: 201). The seeds, seed-bearing branches, or entire plants
were often stored. Betty Melvin said, “we would cook it. Yes that’s the plant you have to wash and
wash to get all the dirt out and then you boil it, you boil the little leaves until they are tender and then
you refry it with some onions and it’s very good. If you mix it with some cheese it’s even better”
(Zepeda 1985: 56).
OP: Bates Well, Harbison 19 Nov 1939 (SD). Dos Lomitas, Warren 17 Nov 1974. S of Estes Canyon,
12 Sep 1978, Bowers 1521. Aguajita Wash, 14 Sep 1988, Felger 88-441. †Alamo Canyon, stems, fruits, seeds,
1150 ybp.
CP: Pinacate lava flow, 22 Mar 1992, Harlan 110 (CAB). O’Neill’s Grave, 11 Apr 1992, Harlan 183
(CAB). Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-665. San Cristobal Wash, 14 Sep 1992,
Felger 92-688.
TA: No records but expected at least along Coyote Wash.

Figure 16. Amaranthus palmeri. (A) Plant, branch, female flower (below), male flower (above), and seed; (B);
male flowers, Hwy 85 roadside, mile 20 between Ajo and Gila Bend, 6 Sep 2013; (C) Alamo Canyon, 15 Sep
2013; (D) Growler Canyon, Bates Mts, 9 Sep 2012.
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Amaranthus ×tucsonensis Henrickson
Tucson amaranth. Figure 17.
Plants often bright pink, generally erect, often with a main axis but also often with welldeveloped lateral branches. Flower clusters axillary and also with many small, crowded clusters in
the terminal axis, but the terminal flowering stem or inflorescence not drooping (as often seen in A.
palmeri); flower clusters and flowers not spinescent. Bracts beneath (subtending) female flowers
mostly shorter than, to about as long as the sepals. Female and male flowers on the same plant.
Female flowers with 5 sepals, the sepals relatively broad although moderately narrowed at the base
but not narrowly clawed, the sepals at first rather erect and with age spreading or reflexed. Male
flowers with 5 stamens. Fruits of dehiscent, circumscissile capsules.
The Organ Pipe collections are from Ajo Mountain canyons and Armenta Well Ranch. The
collection history spans more than six decades. It is common or abundant on north-facing slopes
above Bull Pasture and probably elsewhere in similar situations in the Ajos, where it is usually found
with the wild tepary, Phaseolus acutifolius.
Tucson amaranth is seldom common and is known from only a few widely scattered localities
in southern Arizona (near Tucson and in Organ Pipe) and in southeastern Sonora (Henrickson 1999).
This enigmatic amaranth may be of hybrid origin as proposed by Henrickson (1999) or if not a
stabilized hybrid then perhaps a variety of A. retroflexus Linnaeus (Costea et al. 2001; also see
Mosyakin & Robertson 2003).
The plants might be confused with A. albus or A. palmeri. The 5 female sepals and 5 rather
than 3 stamens readily distinguish A. ×tucsonensis from A. albus. Amaranthus ×tucsonensis is
distinguished from A. palmeri by its shorter, non-spinescent bracts and non-spiny female sepals,
shape of the female sepals, roughened fruit “cap” or “lid,” and the continuous terminal inflorescence
is not drooping as in A. palmeri.
OP: Alamo Canyon, 13 Dec 1939, Harbison 26249. Bull Pasture, Wirt 29 Oct 1989. Arch Canyon,
N-facing slope below the arch, 900 m, 2 Dec 1990, Felger 90-560. Above Bull Pasture, trail to Mt. Ajo, 1030
m, 22 Oct 2006, Rutman 20061022-13.

Figure 17. Amaranthus ×tucsonensis. Bull Pasture Trail above Bull Pasture, 22 Oct 2006.
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††?Amaranthus sp./spp.
Several fossil collections may represent more than one species.
OP: Alamo Canyon, fruit, 1150 ybp. Montezuma’s Head, fruits, 13,500 & 20,490 ybp [The 13,500 ybp
specimen may be A. ×tucsonensis]. Puerto Blanco Mts, seeds, 980 & 990 ybp.
TA: Tinajas Altas, seeds, 9900 & 10,600 ybp.

Atriplex – Saltbush
Annuals to woody shrubs. The plants scurfy gray or whitish due to inflated hairs that
collapse upon drying. Leaves mostly alternate, the lowermost ones sometimes opposite. Flowers
unisexual; male and female flowers on the same or separate plants. Female flowers and fruits
enclosed in a pair of sepal-like bracts; as the fruits develop the bracts enlarge, thicken, and often grow
various ornamentations such as wings and crests.
Seeds of some Atriplex species were parched or cooked with other foods but generally served
as emergency food (Hodgson 2001). Young plants of herbaceous species or young shoots of shrubs
were cooked as greens or with other foods for the salty flavor (Rea 1997).
1. Annuals; male and female flowers on the same plant.
2. Fruiting bracts disk-shaped (orbicular), evenly toothed all around the margin... Atriplex elegans
2. Fruiting bracts widest above middle, more or less truncate with coarse teeth arising above the
middle. ................................................................................................................... Atriplex pacifica
1. Woody shrubs; male and female flowers on separate plants (except A. lentiformis)
3. Fruiting bracts 4-winged (4 wing-like margins).
4. Larger shrubs, commonly 1 m or more in tall; larger leaves often more than 3 cm long, 4–6
(8) mm wide; mature fruits with bracts often 1–2 cm long. .......................... Atriplex canescens
4. Smaller shrubs, commonly 1 m or less in height; larger leaves often 1–3 (4+) cm long, 2–4
mm wide; mature fruits with bracts often 0.4–0.5 (0.8) cm long. ..................... Atriplex linearis
3. Fruiting bracts not winged, the margins toothed or not.
5. Bracts not toothed, or the teeth shallow and much broader than long; leaves mostly more than
three cm long, the petioles well developed; male and female flowers on the same plant
……………………………...………………………………………………Atriplex lentiformis
5. Bracts conspicuously toothed, teeth 7 or more and mostly longer than wide; leaves mostly
less than 2 cm long, sessile to subsessile; male and female flowers on separate plants.
.........................................................................................................................Atriplex polycarpa
Atriplex canescens (Pursh) Nuttall
Four-wing saltbush; chamizo cenizo; ’onk ’i:vakĭ. Figure 18.
Shrubs to 2 m tall with scurfy gray-green herbage, tardily drought deciduous. Flowering in
spring and summer. Leaves scurfy gray-green, entire, narrowly spatulate to narrowly oblong, larger
leaves reaching 3–4.5 (5) × (0.2) 0.4–0.8 cm. Male and female flowers on separate plants. Fruiting
bracts conspicuously 4-winged, often 1–2 cm diameter.
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Figure 18. Atriplex canescens subsp. canescens. (A) Staminate (left) and pistillate branches; (B) fruiting
bracts, Estes Canyon, 20 Jan 2014; (C) Kuakatch Wash near Hwy 85, 29 Jan 2014; (D) Kuakatch Wash near
Hwy 85, 23 May 2010.
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Wash margins and xeroriparian areas of valley bottoms and sometimes on rocky slopes to
high elevations. It grew in the Ajo Mountains 9600 years ago.
A polymorphic species; western North America and northern Mexico.
Tea made from the leaves was taken as an emetic by the Seris (Felger & Moser 1985).
Livestock favor this species due to its high protein content. Populations on Organ Pipe are probably
still recovering since livestock were removed in the late 1970s.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939. Wash NE of Pinkley Peak, 32 Oct 2003, Rutman
20031031-1 (ORPI). †Alamo Canyon, leaves, fruit, 9570 ybp.
CP: Pinta Sands, Simmons 17 Oct 1962 (CAB). Little Tule Tank, Simmons 19 May 1963. Packrat
Hill, 25 Feb 1993, Felger 93-61. Charlie Bell Rd, 1 km W of Refuge boundary, 5 Mar 1994, Felger 94-24.

††Atriplex confertifolia (Torrey & Frémont) S. Watson
Shadscale
Low, subshrubs. Shadscale occurred in Ice Age woodlands in the Ajo Mountains but seems
to have been fairly scarce. Today it is a dominant element in the Great Basin Desert in saline valley
bottoms above the Mogollon Rim. The nearest present-day population is in the vicinity of Safford
and Thatcher in Graham County, Arizona, near the margin of the Sonoran Desert.
Oregon and California to North Dakota and Chihuahua.
OP: Montezuma’s Head, leaves, fruit, 13,500 & 21,840 ybp.

Atriplex elegans (Moquin-Tandon) D. Dietrich
[A. elegans subsp. fasciculata (S. Watson) H.M. Hall & Clements. A. fasciculata S. Watson]
Wheelscale orach; chamizo cenizo; ’onk ’i:vakĭ. Figure 19.
Annuals or short-lived perennials, with scurfy gray-green herbage, maturing from May
through October. Leaves 0.8–3 (4.7) cm long, mostly oblong to oblanceolate. Male and female
flowers on the same plant. Fruiting bracts disk- or wheel-shaped (as reflected in the English common
name), 2.4–5 mm wide, compressed, orbicular, the margins crenulate to toothed throughout, the teeth
small to large and coarse.
Gravelly, sandy soils of dry riverbeds and larger washes and floodplains, and margins of
larger playas, often on alkaline/saline soils, and disturbed, weedy habitats including roadsides.
Widely scattered localities in the flora area and in the Ajo Mountains 9600 years ago. The young
plants were eaten as greens or used as seasoning by the Gila River Pimas (Rea 1997; Russell 1908).
Widespread in Arizona; southeastern California to western Texas, Baja California, and
Sonora to Chihuahua and Durango.
The two subspecies are of doubtful significance and often grow intermixed, such as at Alamo
Canyon and Quitobaquito (Felger 2000). Subsp. elegans is characterized by having thinner leaves,
the lower leaves with wavy and often toothed margins, the upper leaves often entire, and the fruiting
bracts coarsely toothed. Subsp. fasciculata is characterized by having generally thicker leaves with
entire margins, and crenulate to shallowly small-toothed fruiting bracts. Younger and more robust
plants tend to resemble subsp. fasciculata, whereas older and perhaps more water-stressed plants tend
to key to subsp. elegans. The variation seems continuous, apparently sometimes changing between
early- and late-season growths. The subspecies show some geographic segregation but with a very
broad region of overlap. Subsp. elegans reported for Durango, Chihuahua, and western Texas to
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Arizona, southeastern California, and northern Sonora southward to the vicinity of Guaymas. Subsp.
fasciculata known from southern California, northern Baja California, northwestern Sonora, and
southern Arizona.
OP: Quitobaquito: Nichol 28 Apr 1939; 23 Jul 1986, Felger 86-207. Ajo Mt Drive, 2000 ft, 5 Nov
1977, Bowers 912. Alamo Canyon, Van Devender 31 Aug 1978 (ORPI). NNW of Lukeville, Rutman 14 Mar
1995 (ORPI). Armenta Ranch, old fields, 1 Feb 2002, Felger 02-74. †Alamo Canyon, fruits, 9570 ybp.
CP: Tule Well, 13 Apr 1992, Harlan 253 (CAB). Dos Playas, 13 Jun 1992, Felger 92-581.

Figure 19. Atriplex elegans. (A) Plant and fruiting bracts; (B) international boundary near El Huerfano, 5 Mar
2014; (C) Ajo, 6 May 2006.
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Atriplex lentiformis (Torrey) S. Watson subsp. lentiformis
Quail bush, lens scale, big saltbush; chamizo grande. Figure 20.
Mound-shaped shrubs often 2–2.5 m tall. Leaves 3–5 × (1.5) 2–4 cm; petioles well
developed, the blades triangular, triangular-hastate, rhombic, ovate, or oblong, grayish blue, and
relatively thin. This species can have male and female flowers on the same or separate plants.
Fruiting bracts (2) 3–3.5 mm wide, often lens-shaped, sometimes longer than wide, flattened with
shallow, blunt teeth, and not winged. Flowering and fruiting in spring and summer-fall. This species
is distinguished from other Sonoran Desert saltbushes by its large size, and large, broad, and
relatively thin leaf blades and well-developed petioles.
Formerly present in low-lying alkaline soils near the pond at Quitobaquito and on low hills
near the spring. By 1999 there were only two plants on the eastern spring slope and none were seen
in 2012. It is common along the Río Sonoyta in nearby adjacent Sonora (Felger 2000).
Deserts in western Arizona, California, Nevada, Utah, Baja California, and northwestern
Sonora. Another subspecies occurs from the Mojave Desert in California to Utah.
OP: Quitobaquito: Nichol 28 Apr 1939; Rutman 23 Apr 1999 (ORPI).

Figure 20. Atriplex lentiformis subsp. lentiformis. (A) Staminate (lower) and pistillate (upper) branches and
fruiting bracts; (B) Gila River near Hwy 85, 4 Apr 2002.
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Atriplex linearis S. Watson
[A. canescens (Pursh) Nuttall subsp. linearis (S. Watson) H.M. Hall & Clements]
Narrowleaf saltbush. Figure 21.
Small shrubs with upright stems. Leaves linear to narrowly oblong and keeled, the larger
leaves often 1–3 (4+) cm × 2–4 mm. Male and female flowers on separate plants; reproductive
mostly spring and summer. Fruiting bracts narrowly 4-winged. A. linearis distinguished from A.
canescens and by overall smaller size, smaller and narrower leaves, smaller fruits, and often more
pronounced (more deeply laciniate) teeth on the bracts.

Figure 21. Atriplex linearis. (A) Pistillate branch, MEX Hwy 2, international boundary E of Quitobaquito, 5
Oct 2013; (B & C): International boundary near El Huerfano, Sonora, 6 Feb 2014: fruiting branches.
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Locally common on alkaline flats or semi-alkaline soils of lower bajadas, floodplains, and
playa margins. Often growing with A. polycarpa and apparently more salt-tolerant than A. polycarpa
and less salt-tolerant than Suaeda nigra.
Southeastern California, both Baja California states, southwestern Arizona, and coastal
Sonora south to the Río Mayo delta and perhaps northwestern Sinaloa.
Often treated as a subspecies of A. canescens or sometimes regarded as distinct species (e.g.,
Felger 2000). They are geographically sympatric but occupy different habitats in many places in the
Sonoran Desert, from at least near Phoenix, Arizona, to the Guaymas region in Sonora. Plants of
intermediate character have not been seen in those places.
OP: Quitobaquito: Nichol 10 Mar 1939 (ORPI); 24 Oct 1990, Felger 90-488. Dos Lomitas, Warren
17 Nov 1974. Cipriano Well, Rutman 30 Aug 2001 (ORPI).
CP: Las Playas, 31 Jan 1992, Felger (observation).

Atriplex pacifica A. Nelson
Pacific orach. Figure 22.
Winter-spring to early summer annuals as small as 5 cm tall and upright to spreading and 40
cm across; often semi-succulent, densely short-branched, forming tangled masses. Leaves elliptic,
obovate, or oblanceolate, uniformly scurfy gray on both surfaces, mostly 7–20 mm long, the margins
mostly entire; lower leaves sometimes petioled. Male and female flowers on the same plant. Fruiting
bracts (1) 1.2–1.5 mm wide, mealy, mostly obovoid, truncate at tip, cuneate at base, with 3 or 5 apical
teeth; bracts usually with a keel or ridge and a tubercle or spine often on each side of the ridge.
Roadsides, natural desert pavements, bajadas, and arroyo or washes, and partially barren flats.
In Arizona localized along the eastern and southern margins of Cabeza Prieta and in Organ Pipe near
the Mexico border west of Lukeville.
Also western Sonora southward near the coast between Puerto Libertad and El Desemboque
San Ignacio, and widespread and common in coastal areas of the Pacific side of the Baja California
Peninsula and southern California, where the plants are often robust and 30–100 cm wide.
The distribution in Arizona and Sonora is patchy, the plants tend to be small, and the
populations tend to be small and localized, which hints at colonization by individual plants. The
earliest collection from Arizona or Sonora is 1966. It might be a relatively recent introduction from
the Pacific coast where it is much more widespread (Felger 2000).
OP: Puerto Blanco Drive, 2-way section: ca. 10 mi W of Hwy 85, 11 Apr 1978, Bowers 1225; 7 mi W
of Hwy 85, 10 May 1979, Bowers 1721.
CP: 6 mi E of Papago Well on Camino del Diablo, 13 Apr 1983, Eiber 7. San Cristobal Wash, 20 Mar
1992, Harlan 40.

Atriplex polycarpa (Torrey) S. Watson
Desert saltbush, allscale saltbush; chamizo cenizo; ’onk ’i:vakĭ. Figures 23.
Woody shrubs, often long-lived, much branched with slender twigs, gradually becoming
leafless or nearly so during extended drought. Leaves highly variable and small, the larger ones 5–20
mm long, gray-green to whitish, elliptic to spatulate; dry-season and short-shoot leaves seldom more
than 10 mm long. Male and female flowers on separate plants. Flowering in various seasons,
especially with hot weather following rains. Fruiting bracts usually 4–6 mm wide, somewhat
orbicular to obdeltoid, often with 7–17 finger-like blunt teeth, varying in size and shape and often
obscured by dense scurfy white hairs. Fruits strongly malodorous. Often with characteristic pink
galls in the upper branches and inflorescences.
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Figure 22. Atriplex pacifica. (A) Low hills surrounded by dunes, 20 mi S of Sonoyta on MEX Hwy 8, Sonora,
20 Feb 2014; (B & C) roadside of Mexico Hwy 2 near El Huerfano, Sonora, 5 Mar 2014.

Locally common on a surprising variety of habitats, especially alkaline or saline soils or
bedrock; sandy to rocky soils of desert plains, washes, and slopes to peak elevations on the drier
mountains. Often on tuff bedrock, with hop bush (Dodonaea) usually an associate, and creosotebush
(Larrea) and narrowleaf saltbush (Atriplex linearis) absent: for example, a patch of this vegetation is
at the saddle between Boulder and Arch Canyon in the Ajo Mountains.
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Figure 23. Atriplex polycarpa. (A) Near Dos Lomitas, 28 Feb 2008; (B) fruiting bracts; (C) floodplain of Rio
Sonoyta near Agua Dulce west of Sonoyta, Sonora, 6 Feb 2014; (D) Dos Lomitas, 25 Jan 2008.

Packrat midden samples from the Ajo Mountains that are probably this species date from
more than 29,000 years ago.
Deserts in southern and western Arizona, Nevada, southern California, the Baja California
Peninsula, and western Sonora.
The seeds were eaten (Castetter & Bell 1951) and perhaps used as a famine food by the
Hohokam around Phoenix (Bohrer 1985 in Hodgson 2001). An infusion of mashed young shoots was
used by the Seris as shampoo and laundry detergent (Felger & Moser 1985).
OP: Quitobaquito: Nichol 10 Mar 1939; 23 Oct 1987, Felger 87-268. W of Gachado Line Camp, Wirt
20 Mar 1989 (ORPI). Vicinity of Cipriano Well, Rutman 30 Aug 2001 (ORPI). †Probably A. polycarpa:
Alamo Canyon, leaves, fruits, 1150 to 29,110 ybp (3 samples); Montezuma’s Head, leaves, fruits, 20,490 ybp.
CP: 1.2 miles NW of Tule Well Camp, Van Devender 9 Mar 1980. Charlie Bell Well, 26 Sep 1992,
Harlan 311 (CAB). Observations: Tule Tank, 2 Feb 1992, Felger; Buckhorn Tank, Papago Well, Tuseral
Tank, 12–14 Jun 1992, Felger.
TA: Camino del Diablo, E of Raven Butte, 10 Jan 2002, Felger 02-04. SW side of Tinajas Altas Mts,
flats and granitic hills, 10 Jan 2002, Felger (observation). †Butler Mts, leaves, 10,360 ybp.
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**Atriplex wrightii S. Watson.
Bushy annuals, often germinating in winter-spring and maturing early summer to fall.
Monoecious. Fruiting bracts more or less obdeltoid, with 5 or 7 terminal teeth.
Not known from the flora area but documented just south of the Organ Pipe in the vicinity of
Sonoyta and probably not native to that region, as it occurs only in disturbed habitats. Western Texas
to central and southern Arizona and northern Sonora.
Sonora: Sonoyta, 4 Oct 1985, Felger 85-928.

Figure 24. Bassia hyssopifolia. (A) Plant, fruiting calyx, seeds, and portion of spike; (B) construction area,
Hwy 85 at Cherioni Wash crossing, 13 Apr 2005.

**Bassia hyssopifolia (Pallas) Kuntze
Smother weed. Figure 24.
Leafy annuals with a well-developed main stem, usually germinating in spring and maturing
in fall. The hooked spine at the end of each of the 5 calyx lobes is unique among the plants of this
flora.
The two specimen records for Organ Pipe grew from seeds in straw imported from California
and used to control erosion at construction sites. It is abundant primarily as an agricultural weed
around Sonoyta adjacent to the southern margin of the monument and can be expected to spread into
the monument on the heels of disturbance.
Native to Eurasia; widespread weed in western North America since its reported introduction
in Nevada around 1915.
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OP: Hwy 85, roadside at Cherioni Wash, ca. 4.7 mi N of Park headquarters, Rutman 15 Apr 2005
(ORPI).

Figure 25. Chenopodiastrum murale. (A) Flowering plant with fruiting calyx and seed; (B) international
boundary near El Huerfano, Sonora, 5 Mar 2014.

*Chenopodiastrum murale (Linnaeus) S. Fuentes, Uotila & Borsch
[Chenopodium murale Linnaeus]
Netleaf goosefoot; chual, choal; ’onk ’i:vakĭ, kaupdam. Figure 25.
Winter-spring annuals, sometime persisting into summer in well-watered, shaded habitats.
Herbage green or often reddish green, sometimes semi-succulent. Leaves alternate, glabrous or
sometimes gray scurfy below, often 3–10 cm long, the blades mostly ovate to rhombic, irregularly
toothed, the petioles well developed. Flowers bisexual. Sepals often keeled, mostly partially
spreading at maturity to reveal part of the seed. Seeds 1.2–1.4 mm wide, lens-shaped, blackish,
mostly devoid of dried pericarp, dull even after removal of pericarp, the margins acute with a thin
rim.
Widespread; washes, canyon bottoms, damp soil at tinajas and waterholes, dirt tanks, and
especially at improved waterholes and disturbed habitats.
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Reported as not native in the New World, although long established and widespread in the
Sonoran Desert with a long history of use in the region. Young plants were eaten as greens (Castetter
& Bell 1951; Castetter & Underhill 1935). The seeds were toasted and ground into flour, and are
apparently the only edible seeds in the region that open like popcorn when heated (Felger 2007;
Felger & Moser 1985).
Fuentes et al. (2012) separated five former species of Chenopodium as Chenopodiastrum to
form a monophyletic genus occurring in Africa, Eurasia, and North America.
OP: Quitobaquito: Nichol 28 Apr 1939; 13 Sep 1988, Felger 86-269. Gachado Line Camp, 27 Jan
1978, Bowers 1015.
CP: Tule Tank, 2 Feb 1992, Felger 92-65. Jose Juan Tank, 26 Feb 1993, Felger 93-106. Charlie Bell
Well, 10 Apr 1993, Felger 93-366.
TA: Tinajas Altas, 19 Mar 1998, Felger 98-149.

Chenopodium cf. watsonii A. Nelson
Watson’s goosefoot. Figure 26.
Winter-spring annuals. Leaves alternate and petioled. Herbage often pale grayish green, and
mealy with inflated whitish hairs. The entire plant is very stinky, even when young—some say it
smells like rotten fish. Flowers bisexual. Seeds lens-shaped, ca. 1 mm wide, the surfaces covered by
a translucent pericarp forming a minute cellular pattern (like minute honeycomb depressions), the
seeds shiny blackish after removal of this covering, the margins obtuse (without a distinct rim).
Apparently all the stinky chenopodiums in the region are this species, characterized by odor,
leaf shape (variable but often more or less rhomboid) and color (pale and mealy on both surfaces),
and mature calyx covering the seed. The pericarp (the thin seed covering) is distinctly white-waxy;
sometimes, however, even mature fruits may lack the distinctive full white pericarp although there
will be some whitish cells, so the pericarp, while waxy, is mostly black and only partly whitish.
Widely scattered, in small to large populations but seldom abundant; generally on rocky
slopes and canyons in the Ajo and Puerto Blanco Mountains.
Alberta and Saskatchewan to southern Arizona and New Mexico, and undoubtedly adjacent
northern Sonora and Chihuahua.
The name goosefoot derives from the leaf shape of certain species. Chenopodium, with about
150 species, is worldwide.
OP: Dripping Springs, 29 Jan 1978, Bowers 1019 (ORPI). Alamo Canyon, Van Devender 31 Aug
1978 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation).
Puerto Blanco Mts, Dripping Wells, 2600 ft, rocky NE slope, herbage with fetid odor, 18 Mar 1945, Gould
3016 (as C. fremontii S. Watson, det. H.A. Wahl 1966).
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Figure 26. Chenopodium cf. watsonii. Alamo Wash: (A) 30 Jul 2013; (C) 11 Mar 2014. (B) S of Animas in
Hidalgo Co., New Mexico, 19 Aug 2010, photo by Patrick Alexander (SEINet).

††?Froelichia sp.
There is a fossil specimen 13,500 years old from the Ajo Mountains. It is likely to be F.
arizonica Thornber ex Standley, an herbaceous perennial, often short-lived and mostly growing and
flowering with summer rains. The flowers are inconspicuous and nearly hidden in woolly bracts.
The nearest present-day population is in the Baboquivari Mountains. It ranges from southern
Arizona to west Texas and Sonora to Coahuila and Nuevo León.
The fossil is less likely to be F. gracilis (Hooker) Moquin-Tandon, an annual with the nearest
populations in central and southeastern Arizona, and ranges from eastern and central United States to
northern Mexico.
OP: Montezuma’s Head, achene, 13,500 ybp.

Gomphrena sonorae Torrey
Sonoran globe amaranth. Figure 27.
Annuals or short-lived herbaceous perennials; mostly responding to summer-fall rains, and
sometimes weakly re-growing with winter-spring rains; usually few-branched and taller than wide.
Leaves mostly basal, green, elliptic to oblanceolate or linear, often 3–10 cm long, sessile or short-
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Figure 27. Gomphrena sonorae. (A & C) Garden Canyon, Huachuca Mts, photo by Liz Makings (SEINet); (B)
Patagonia Mts area, Cochise Co., 17 Aug 2011, photo by Eugene Sturla (SEINet).

petioled. Flowers 3.5–4 mm long, crowded in rounded clusters among papery white bracts and nearly
hidden among cottony white hairs. Sepals separate, rather papery and not firm, the tips acute.
In the flora area known only from Bull Pasture in the Ajo Mountains. Sue Rutman has tried,
to no avail, to find this plant again in the Ajo Mountains.
Arizona and southwestern New Mexico to western Mexico including the Baja California
Peninsula.
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OP: Bull Pasture: 3300 ft, Henry probably 1977 or 1978 (ORPI); Wash, Wirt 13 Nov 1989 (ORPI).

Monolepis nuttalliana (Schultes) Greene
Poverty weed; ’opoñ. Figure 28.
Low-growing winter-spring annuals; plants semi-succulent, spreading to semi-prostrate with
age and size, the stems often 5–25 cm long. Larger leaves mostly 1–5 cm long, the petioles
expanding into lanceolate to linear blades with hastate “ears,” the smaller leaves often entire; leaves
reduced upwards to leafy bracts. Flowers unisexual or bisexual, in dense, sessile, axillary clusters;
flowers minute and inconspicuous, floral parts greatly reduced, the calyx usually of 1 persistent green
sepal, the stamens 1 (2) or none. Seeds 0.9–1.2 mm wide, flattened, lens-shaped, dull beneath a thin,
persistent pericarp with a honeycomb-alveolate pattern.
Sandy gravelly and silt-clayish soils of washes, canyon bottoms, and dirt tanks. Widely
scattered in the northern and eastern part of Organ Pipe and known by one record from Cabeza Prieta.
Alaska and Canada to northern Mexico and in Argentina; adventive in the Old World. Desert
populations in western North America have much narrower and smaller leaves than those from more
humid, temperate regions. Monolepis might be confused with Cistanthe monandra (Portulacaceae),
which has entire leaves and multiple-seeded fruits.
This spring annual was widely used as greens. Betty Melvin mentions a “wild spinach . . .
they eat . . . [called] opon” (Zepeda 1985: 73). The seeds are also edible (Hodgson 2001).
OP: Tres Alamo Canyon, 2700 ft, Nichol 24 Feb 1939. Sandy flats near old ranch by Kuakatch Wash
at N boundary [Armenta], 30 Mar 1978, Bowers 1160. Mouth of Alamo Canyon, Rutman 15 Mar 2003 (ORPI).
CP: Redtail Tank in silty-clayish soil next to the represo, locally abundant, 25 Feb 1993, Felger 93-77.

Figure 28. Monolepis nuttalliana. Vicinity of Lost City, San Cristobal Valley, Cabeza Prieta, 13 Mar 2014.
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Nitrophila occidentalis (Moquin-Tandon) S. Watson
Alkali weed. Figure 29.
Highly succulent herbaceous perennials from deep, thick succulent rhizomes to 2.5 cm in
diameter and 15+ cm deep; above-ground parts are freeze-killed with frost, new shoots rapidly appear
in early spring. Stems much-branched. Leaves sessile, succulent and linear, mostly 1–2.5 cm long,
the lower leaves clasping the stems. Flowers bisexual, 1 or 3 in leaf axils, subtended by 2 leaf-like
bracts of unequal size. Calyx lobes and stamens 5, the calyx 2.5–4 mm long, fleshy, green outside,
pink within, persistent when dry with a midrib keel. Seeds 1.4–1.5 × 1.2 mm, D-shaped, smooth and
shining, dark red-brown to blackish. Flowering at least March and April.

Figure 29. Nitrophila occidentalis. Quitobaquito: (A) 19 Mar 2008; (B & C) 5 May 2005.

Locally common in alkaline/saline wet soils at Quitobaquito. Deer paw the ground to expose
and eat the rhizomes and shoots.
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Saline/alkaline wetlands in southwestern Arizona, northwestern Sonora, and northeastern
Baja California to Oregon and Nevada.
OP: Quitobaquito: Nichol 28 Apr 1939; between Quitobaquito and Burro Spring, with Suaeda
torreyana, Haplopappus acradenius, 14 Jun 1978, Bowers 1333; Hypersaline soils wetted by Quitobaquito
Springs, to the NE of Quitobaquito Pond, with Juncus mexicanus, Eleocharis rostellata, 15 June 2013, Rutman
20130615-2.

Figure 30. Salsola tragus. (A) Plant, male flower (above), female flower with sepals, seed, fruit, and seedling;
(B) Ajo, 26 Feb 2005.

*Salsola tragus Linnaeus
[S. australis R. Brown. S. iberica (Sennen & Pau) Botschantzev ex Czerepanov. S. kali of authors,
not S. kali Linnaeus. S. kali var. tenuifolia Tausch ex Moquin-Tandon. S. pestifer Nelson]
Russian thistle, tumbleweed; chamizo volador; hejel ’e’esadam, vo:po’odam sa’i. Figure 30.
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Warm weather annuals, germinating in spring or with the summer rains, plants globose at
maturity at the end of summer or fall, breaking off at ground level to become tumbleweeds. Lower or
seedling leaves often linear to thread-like, semi-succulent; upper leaves 1–2.5 cm long and
spinescent-tipped. Flowers bisexual, in upper leaf axils, subtended by ovate, spinescent bracts 5–8
mm. Fruiting calyx pink to white, with collar-like wings often 5–6.5 mm wide. Seeds fall with the
calyx.
Disturbed habitats, mostly roadsides and along washes. Populations decline over time as sites
recover from disturbance. A fire east of Dos Lomitas in 2000 (Martin Fire) was carried by
tumbleweeds that had piled up against the boundary fence and spilled into Organ Pipe. People on the
Mexican side of the border were burning “weeds” in farm ditches and the fire got out of control.
This C4 plant is native to Eurasia and has become a troublesome weed worldwide, especially
on disturbed soils in hot, dry regions.
OP: Puerto Blanco Drive, 10 mi W of Hwy 85, 10 May 1979, Bowers 1720.
CP: Childs Mt: Simmons 30 Oct 1963 (CAB). 2300 ft, 18 Aug 1992, Felger 92-644.

Figure 31. Suaeda nigra. Quitobaquito: (A & B) 11 Sep 2008; (C) 22 Jun 2006.

Suaeda nigra (Rafinesque) J.F. Macbride
[S. moquinii (Torrey) Greene. S. torreyana S. Watson]
Seepweed; quelite salado; s-cuk onk. Figure 31.
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Densely-branched, mound-shaped succulent shrubs often 1–2 m tall, branched throughout
with many spreading, interlacing branches; foul smelling when crushed. Stems slender and brittle.
Herbage green to glaucous blue-green and often reddish purple. Leaves alternate and succulent, the
long-shoot leaves linear, often 10–30 mm long, the short-shoot leaves usually crowded, 3–8 mm long
and bead-like. Flowers minute, mostly produced during the warmer months. Flowering branches
slender and paniculate. Flowers 1–ca. 10 per cluster, often functionally unisexual. Sepals 5,
succulent and hooded, unequal in size in female flowers, the fruiting calyx bilateral, often 1.3–1.6
mm wide. Seeds 1–1.5 mm diameter.
Locally common on saline or alkaline soils. Washes and near springs and waterholes in the
southwestern margin of Organ Pipe from the vicinity of Ten Mile Hill to the southwestern corner (see
Wislizenia refracta) and the vicinity of Dos Lomitas. Cabeza Prieta along the large xeroriparian
washes at Tule Well and on temporarily wet soil near Papago Well.
Alberta and the western United States to northern and central Mexico.
Seepweed was cooked by Gila River Pimas as greens, used for flavoring in cooking other
foods, or added to cactus fruit for flavor. It was also used to line a pit for baking cholla buds of
Cylindropuntia acanthocarpa (Curtin 1949; Rea 1997; Russell 1908). Young tender plants of this or
a similar species, called romerillo, are a well-known vegetable in southern Mexican cuisine.
OP: Quitobaquito, Nichol 3 Mar 1939. Williams Spring, Van Devender 30 Aug 1978. 3.5 mi E of
Aguajita, 24 Oct 1990, Felger 90-472B (ORPI). Dos Lomitas, Rutman 24 Jul 2002 (ORPI). Hocker Well, 3
Dec 1990, Felger (observation).
CP: Tule Well, 27 Nov 2001, Felger 01-544. Papago Well, 13 Jun 1992, Felger (observation).

Tidestromia lanuginosa (Nuttall) Standley subsp. eliassoniana Sánchez-del Pino & Flores Olvera
[T. eliassoniana Sánchez-del Pino]
Woolly honeysweet; hierba ceniza, hierba lanuda. Figure 32.
Summer-fall ephemerals, sometimes persisting until December but perishing with the first
near-freezing temperatures. Plants often low and spreading, or the larger plants mound-shaped; stems
often reddish. Pubescence dense and scurfy-whitish, with small, branched hairs (candelabriform;
unique for the family in the flora area), often obscuring the leaf surfaces, or the plants sometimes
more sparsely pubescent when well-watered. Leaves mostly opposite, occasionally alternate,
petioled, the blades broadly obovate to orbicular, reduced and congested upwards and appearing
whorled, the lower leaves often 1.5–3.5 (4.5) cm long, soon withering. Flowers bisexual, 2–2.5 mm
wide and yellow, each produced in a small cup-shaped involucre growing around the flower; new
involucres produced from the margin of the cups of older involucres; this proliferation results in
highly clustered inflorescences, which continue through the season as long as moisture and warm
weather hold out. Seeds globose.
Seasonally common and widespread across the flora area, especially at lower elevations on
silty, sandy, and gravelly soils of desert flats, bajadas, washes, and roadsides, as well as rocky slopes
and dunes. The above-average rainfall in the Organ Pipe region in 2012 was a banner year for
Tidestromia. The plants were so large they overtopped Ambrosia deltoidea and A. dumosa and the
plants were so dense that white bands or patches of Tidestromia could be seen on lower mountain
slopes.
Two subspecies can be distinguished by presence or absence of decorations on the ends of the
terminal arms of the branched hairs and pollen differences. Although the distinctions seem minor,
they are geographically segregated. Subspecies eliassoniana occurs west of the continental divide in
southwestern North America and subsp. lanuginosa occurs east of the divide (Sánchez-del Pino &
Clemants 2003).

Felger, Rutman, & Malusa: Flora of SW Arizona, Acanthaceae–Apocynaceae

45

OP: Armenta Well, Warren 16 Nov 1974. Bull Pasture trail, 5 Nov 1977, Bowers 952 (ORPI).
Aguajita, wash, 14 Sep 1988, Felger 88-408.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-666. Pinta Sands, 15 Sep 1992,
Felger 92-761.
TA: Coyote Water, 25 Oct 2004, Felger 04-64. Tinajas Altas, 19 Mar 1998, Felger (observation; dry
plants from previous year).

Figure 32. Tidestromia lanuginosa subsp. eliassoniana. Growler Valley, Organ Pipe: (A) 9 Sep 2008;
(B) 8 Oct 2006. W of mile 60, Hwy 85: (C) 6 Oct 2012; (D) 30 Sep 2006.
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ANACARDIACEAE – Cashew Family
Rhus – Sumac
Shrubs; leaves alternate, stipules none. Flowers bisexual or unisexual, small, 5-merous, with
a ring-shaped nectary disk between the stamens and ovary. Fruit a small drupe.
1. Leaves simple (or sometimes also a few leaves with 3 leaflets), tough and rather shiny, essentially
evergreen. ....................................................................................................................... Rhus kearneyi
1. Leaves with 3 leaflets, thin and dull, winter deciduous. .......................................... Rhus aromatica
Rhus aromatica Aiton var. trilobata (Nuttall) A. Gray ex S. Watson
[R. trilobata Nuttall]
Skunk bush; lemonade bush; limita. Figure 33.
Slender-stem shrubs, 1.8–2.3 m tall. Leaves winter deciduous, (1.4) 2–4 cm long; leaflets 3
and thin, the margins shallowly lobed. Inflorescences terminal and axillary, with spike-like branches
developing with the foliage in fall, overwintering, and producing small, white flowers late February
and March before the leaves appear.
The leaves are moderately stinky when crushed, hence the common name. The fruits have a
lemon-like taste, thus the Sonoran name limita (little lime).
Canyons and slopes in the Ajo Mountains, especially at higher elevations and on north-facing
slopes. Another isolated, relictual population occurs at higher elevations in the Sierra Pinacate in
nearby Sonora (Felger 2000).
It has been in the Ajo Mountains for at least 29,000 years ago. The fossil record indicates it
was far more common in the late Wisconsin and early Holocene than today. It no longer grows near
the rock shelters (Alamo Canyon and Montezuma’s Head) where the middens were found. A similar
or the same species grew at Tinajas Altas from at least about 9250 to 11,000 years ago.
This species complex ranges from Canada to southern Mexico and is taxonomically
confusing with variously recognized varieties.
OP: Alamo Canyon, 18 Dec 1939, Harbison 25670. Arch Canyon, 1 Apr 1976, Scaggs 2131. Bull
Pasture, Wirt 12 Nov 1989. (ORPI). †Alamo Canyon, seeds, 8130 to 29,110 ybp (6 samples; probably this
species). †Montezuma’s Head, seeds, 13,500 & 20,490 ybp.
TA: †R. cf. trilobata, Tinajas Altas, seeds, 9230 to 11,040 ybp (5 samples).

Rhus kearneyi F.A. Barkley subsp. kearneyi
Desert sumac; limita del desierto. Figure 34.
Hardwood shrubs often 1.5–3.5 m tall, densely branched with dense foliage and relatively
tough, inflexible branches. Leaves simple (rarely 3-lobed on long-shoots), 3.5–8.5 × 2–3.8 cm, ovate
and entire, tough, bicolored, shiny green to somewhat bluish glaucous; leaf margins entire or
sometimes irregularly undulate or serrate even on the same plant; crushed leaves have a fruity odor.
Characteristically evergreen, but the leaves gradually shed during extended drought; the ground
beneath the shrubs littered with dry leaves. During severe freezing weather in January 1987,
cultivated plants in Tucson defoliated but rapidly recovered.
Inflorescences terminal, spike-like or paniculate, compact and densely flowered, mostly 1.5–
3 cm long. Flowers white or pink; about 5 mm long; nectary disk of young flowers glistening yellow,
with age becoming maroon-red. Fruits ripe November–March, ca. 1 cm long, orange and slightly
fleshy when ripe, the surface covered with glands and wet with gooey but not sticky exudate, this
liquid has a pleasant, tart (acidic) or citrus-like favor.
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Figure 33. Rhus aromatica var. trilobata. Alamo Canyon, above Alamo Well: (A) 17 Oct 2013; (C) 12 Jan
2013. (B) Palm Canyon, Joshua Tree National Park, CA, 1 May 2012.
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Figure 34. Rhus kearneyi subsp. kearneyi. Steep, N-facing granite slope S of MEX Hwy 2, Sierra Nina (=
Sierra del Águila), Sonora, 17 Mar 2014.

Concentrated in steep canyons and cliff bases on precipitous north-facing mountain slopes of
the Cabeza Prieta, Tinajas Altas, and Gila Mountains, and adjacent granitic mountains in Sonora.
Disjunct populations of this subspecies also occur in Sonora in the Sierra del Viejo southwest
of Caborca and in Baja California in the Sierra San Pedro Mártir. Two other subspecies occur in
mountains of Baja California and Baja California Sur. Rhus kearneyi seems most closely related to R.
integrifolia of the Pacific coast of the Californias.
CP: Cabeza Prieta Mts: Silver Star Canyon, Simmons 27 Sep 1964; Cabeza Peak, 14 Feb 1973,
Niehaus 980.
TA: Tinajas Altas, 20 Nov 1913, Goldman 2311 (US). Tinajas Altas Mts, 29 Mar 1930, Harrison &
Kearney 6573 (isotype). Borrego Canyon, 16 Jun 1992, Felger 92-612.

APIACEAE (UMBELLIFERAE) – Carrot or Parsley Family
Five species in the flora area are winter-spring annuals and one is an herbaceous perennial.
Leaves alternate, sometimes in basal rosettes. Flowers small and radial. Perianth 5-merous; calyx
reduced or absent; petals separate or absent; stamens 5; styles 2. Fruits dry, with 2 one-seeded
segments (mericarps) almost always separating at maturity.
The Daucus, Spermolepis, and Yabea species are somewhat similar in appearance, but are
readily distinguished by features given in the key.
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1. Low-growing perennials with a thickened rootstock; Ajo Mountains. ............................ Lomatium
1. Cool-season annuals with slender roots or a single tap root; various localities.
2. Plants stemless or with weak and trailing stems; herbage and fruits with stellate hairs; leaves
simple, the blades wider than long, orbicular to palmately lobed. ...................................... Bowlesia
2. Plants stemless or with erect to spreading stems; glabrous or pubescent but the hairs not stellate;
leaves pinnately deeply lobed or toothed to divided, longer than wide.
3. Leaves coarsely toothed; bracts stiff and spinescent at maturity; flowers and fruits sessile in
dense head-like or cone-shaped inflorescences. ............................................................ Eryngium
3. Leaves finely divided; leaves and bracts soft, not spinescent (fruits with spines); flowers and
fruits pedicelled in rather open umbels.
4. Plants glabrous or slightly roughened; fruits rounded, 1.5–2 mm in diameter. ...Spermolepis
4. Plants pubescent with hispid hairs; fruits ellipsoid, 2.5–6.5 mm long.
5. Spines on fruits straight and with tiny barbs at the tip (use magnification); body of fruit
2.5–3 mm long. ............................................................................................................ Daucus
5. Spines on fruits hooked but not barbed; body of fruit more than 5 mm long. ........... Yabea
Bowlesia incana Ruiz & Pavón
Hoary bowlesia. Figure 35.
Delicate annuals with stellate hairs. Stems 4–45 cm long, slender, weak and often trailing.
Leaves simple, petioled, the blades wider than long, 10–24 mm wide, with (3) 5 or 7 broad lobes.
Flowers 2–6 on unbranched stalks shorter than the petioles; flowers minute, inconspicuous, and green
and sessile, the sepals and petals scale-like, 0.5 mm long. Fruits of 2 ovoid-globose segments, each
2–2.4 mm wide.

Figure 35. Bowlesia incana. (A) Plant, fruit (left), and flower; (B) volunteer in Ajo garden, 13 Feb 2005.
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Widespread in Organ Pipe and the eastern part of Cabeza Prieta including mountains and
lowland habitats, often in shaded microsites beneath shrubs, in washes, sandy flats, and on northfacing rocky slopes.
Presumed native in southwestern United States and northern Mexico, and disjunct in South
America. It has spread as a weed as far as Oregon and Florida and into eastern United States. The
genus is diverse in South America; B. incana, the only member in North America, presumably
migrated from South America by natural means.
OP: Ajo Mts, 1 Apr 1944, Clark 11550 (ORPI). 2 mi WSW of Bates Well, 30 Mar 1978, Bowers
1132. International fence at El Papalote, adjacent to Aguajita Spring, 9 Apr 1986, Felger 86-101. Alamo
Canyon, Wirt 13 Mar 1991 (ORPI).
CP: Road to Agua Dulce Pass, 19 Mar 1987, Elias 10202. San Cristobal Wash, 11 Apr 1992, Harlan
& Steinmann 150 (CAB). Charlie Bell Road near E boundary of Refuge, 25 Feb 1993, Felger 93-50. Papago
Well, 25 Feb 1993, Felger 93-140

Figure 36. Daucus pusillus. (A) Bull Pasture, 7 Mar 2014; (B) Estes Canyon, 18 Mar 2005; (C) trail to Bull
Pasture, 21 Dec 2008.
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Daucus pusillus Michaux
American wild carrot; zanahoria silvestre. Figure 36.
Delicate annuals with stiff white (hispid) hairs sometimes bulbous-based on stems and
inflorescence branches, and with a slender, orange tap root. Stems slender, 7–50 cm tall. Leaves
lacey, highly dissected into small, narrow segments. Inflorescences 3.5–27 cm tall, of compound and
densely flowered umbels on stout peduncles with leafy bracts. Petals 0.6 mm long, white or pale
yellow. Fruits bur-like, 2.5–3 mm long, intricately sculptured with yellow barb-tipped spines.
Widespread and often common in Organ Pipe and Cabeza Prieta including washes, canyons,
rocky slopes to peak elevations, and sometimes on dunes. It is one of the few winter ephemerals that
grow on Selaginella slopes. There are no modern records from Tinajas Altas region but it grew there
at least 9000 to 9800 years ago.
Western and southern United States, northern Mexico, and South America.
OP: Alamo Canyon, Nichol 26 Mar 1939. Senita Basin, 23 Mar 1969, Lehto 15406-b (ASU). Slopes
NW of Pinkley Peak, Rutman 24 Mar 2001 (ORPI). Armenta Road, 1.4 mi W Hwy 85, 11 Mar 2003, Felger
03-266. Middle fork of Alamo Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-322 (ORPI).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3922 (CAB). Bassarisc Tank, 26 Feb 1993, Felger 93122. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-275. Charlie Bell Road at Daniels Arroyo, 10 Apr 1993,
Felger 93-343. Pinta Sands, 11 Apr 1993, Felger 93-422. Las Playas, 2 Mar 1998, Harlan 502.
TA: †Tinajas Altas, fruits, 8970 & 9790 ybp.

Eryngium nasturtiifolium de Jussieu ex F. Delaroche
Hierba del sapo. Figure 37.
Winter-spring annuals (often biennial or perennial outside the desert), glabrous, 3–12 cm
wide, usually with a stout taproot. First leaves in a basal rosette, 1.5–6+ cm long, thin, green, soon
withering. Leaves pinnatifid-toothed, the teeth sharp- or spine-tipped. Inflorescences densely
flowered and cone-shaped, subtended by leaf-like bracts. Flowers minute; sepals 1.6–2.5 mm long
and sharp pointed; petals 0.5 mm long, white, and soon deciduous.

Figure 37. Eryngium nasturtiifolium. Represo de Ortega (S of Las Playas, Cabeza Prieta NWR), Sonora, 11
Apr 2014.
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Locally common in poorly-drained clay soils of dirt tanks and playas, growing as the water
recedes. Seasonally abundant across Las Playas and Dos Playas during favorable years. In Arizona
known only from Cabeza Prieta, Cameron Tank just east of Cabeza Prieta and southwest of Ajo, and
near the Mexico border in the Tohono O’odham lands. It is locally common in similar habitats
northwestern Sonora.
Southern Arizona, Texas, through much of Mexico, and Cuba.
CP: Las Playas, 10 Apr 1978, Lehto L22460 (n = 16; ARIZ, ASU). Dos Playas, 7 Apr 1979, Lehto L23594. Jose Juan Tank, 26 Feb 1993, Felger 93-96.

Lomatium nevadense (S. Watson) J.M. Coulter & Rose
Biscuit-root. Figure 38.
Herbaceous perennials. Herbage grayish green. Leaves basal, to ca. 15 cm long, 2- or 3times pinnately dissected. Flowers in compound umbels, dull purplish whitish and minute. Fruits ca.
1 cm long, compressed, winged and ribbed.

Figure 38. Lomatium nevadensis. (A) Hoodoo Canyon, Burro Mts, Grant Co., NM, 23 Feb 2010; (B) Knight
Mt, Burro Mts, NM, 21 Mar 2009; photos by Russell Kleinman (gilaflora.com). (C) Crest of Ajo Mts, middle
fork of Alamo Canyon, 27 Mar 2005.
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Locally common at higher elevations in the Ajo Mountains. The nearest population is in the
Baboquivari Mountains.
Western North America and northwestern Mexico. The Ajo Mountain plants are var.
pseudorientale (M.E. Jones) Heller, although the varieties seem poorly defined.
OP: Near crestline of Ajo Mts, middle fork Alamo Canyon, intershrub spaces, associated species
Juniperus, Nolina, Vauquelinia, Viguiera, Menodora, Simmondsia, Yucca, Selaginella, 3400 ft, 15 Mar 2003,
Rutman 2003-333 (ORPI).

Spermolepis lateriflora G.L. Nesom
Bristly scale-seed. Figure 39.
Small annuals, glabrous. Leaves dissected into thread-like or linear segments. Flowers
minute, petals white. Fruits rounded, 1.5–2 mm wide, ribbed, and with short bristles.
Along washes in the eastern part of Cabeza Prieta and widely scattered in Organ Pipe,
especially in the Ajo Mountains.
Western and southern Arizona, southern New Mexico, west Texas, Sonora, and Chihuahua,
and in California probably adventive.
Spermolepis lateriflora (segregated from S. echinata by Nesom 2012) is similar to S. echinata
in its fruits densely echinate-bristly with uncinate hairs but distinct in its sessile umbels (Nesom
2012). The two species are allopatric, with S. echinata occurring from Texas eastward in se USA and
in northeastern Mexico.

Figure 39. Spermolepis lateriflora. (A) Engineer Canyon, Burro Mts, NM, 12 Apr 2008; (C) Sycamore Canyon
near Cliff, Grant Co., NM; photos by Russell Kleinman (gilaflora.com). (B) Texas Canyon, Organ Mts, NM, 15
May 2010, photo by Patrick Alexander (SEINet).
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OP: Alamo Canyon, Nichol 26 Mar 1939. Washes near Sonoyta Hills, 10 Apr 1941, McDougall 69.
Arch Canyon, 2800 ft, 5 Apr 1978, Bowers 1192. Gunsight Hills, Rutman 4 Apr 1998 (ORPI). N-central
Puerto Blanco Mts, Rutman 7 Apr 1998 (ORPI). Santa Rosa Mts, foothills, 2 Apr 2003, Rutman 2003-446
(ORPI).
CP: Daniels Arroyo at Charlie Bell Rd, 10 Apr 1993, Felger 93-360.

Figure 40. Yabea microcarpa. Bull Pasture, 7 Mar 2014.

Yabea microcarpa (Hooker & Arnott) Koso-Poljanski
[Caucalis microcarpa Hooker & Arnott]
False carrot. Figure 40.
Small, cool-season annuals, with hispid hairs, and similar to the more widespread Daucus
pusillus. Leaves finely divided into thread-like or linear segments. Flowers in rather open umbels,
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minute, with white petals. Fruits ellipsoid, the body 5–6.5 mm long, with hooked (but not barbed)
spines.
Organ Pipe in the Ajo and Bates Mountains, especially at higher elevations.
Western North America from Baja California and Sonora to British Columbia, Idaho, and
New Mexico.
OP: N slope Bates Mts, 18 Mar 1944, Clark 11405 (ORPI). Saddle between Boulder and Arch
Canyons, 3800 ft, 3 May 1978, Bowers 1288a (ORPI). Estes Canyon, N-exposure, Wirt 1 Apr 1990. Crestline
of Ajo Mts, 26 Mar 2005, Rutman 20050326-1.

APOCYNACEAE – Dogbane Family (includes Asclepiadaceae)
Perennials herbs, vines, or shrubs (in the flora area), many with milky sap. Leaves mostly
opposite. Flowers radial, 5-merous, and insect-pollinated. Fruits mostly many-seeded (few seeded in
Matelea parvifolia and Metastelma), the seeds bearing silky hairs and wind-borne.
1. Stems erect or spreading, not vining or twining.
2. Sap conspicuously milky; flowers green and white to cream or pinkish; fruits mostly ovoid
(narrower in A. albicans and A. subulata), more than 5 mm wide. …………………....... Asclepias
2. Sap not milky; flowers bright yellow, fruits long and slender, less than 2 mm wide.
…………………………………………………………………………………..…… Haplophyton
1. Stems vining or trailing, not self-supporting.
3. Leaf blades arrow-shaped or broadly heart-shaped, often less than twice as long as wide.
………………………………………………………………………………………………Matelea
3. Leaf blades linear to lanceolate, more than twice as long as wide, rarely very narrowly arrowshaped.
4. Stems glabrate or sparsely pubescent with scattered, straight hairs; flowers more than 5 mm
wide, the corolla rotate with surfaces readily visible. ................................................ Funastrum
4. Stems with a longitudinal line of usually curved hairs between the nodes; flowers less than 4
mm wide, the corolla campanulate with the inner surfaces of lobes obscured by hairs.
…………………………………………………………………………………….... Metastelma
Asclepias – Milkweeds
Perennials; the stems not vining. Flowers in umbellate clusters. Corolla lobes often reflexed
and obscuring the calyx. Fruits linear to broadly ovoid. Seeds many, flat, lightweight, with silky
hairs at the apex.
Like many other asclepiad genera, the pollen is massed into paired pollinia (waxy, sac-like
structures) joined by a wishbone-shaped translator arm to a corpusculum. The corpusculum may be
engaged by the leg, hair, or tongue of an insect, which in its search for nectar carries the pollinium to
another flower. Pollination is achieved when an insect visits another flower and inadvertently inserts
the pollinium into the slit between adjacent anthers. Wasps (spider wasps, tarantula hawks) and bees
seem to the be the primary pollinators in the flora area. Orchids are the only other plants with
similarly complex pollinaria.
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1. Leaves ovate, at least 2 cm wide.
2. Plants often more than 1 m tall; leaves sessile, the margins minutely ragged. ... Asclepias erosa
2. Plants usually less than 0.4 m tall; leaves petioled, the margins entire. Asclepias nyctaginifolia
1. Leaves linear, less than 2 mm wide (leaves long-lived or quickly deciduous and the stems thus
often leafless).
3. Stems brown, not succulent, not reed-like; leaves more or less persistent, alternate, and very
close together, the internodes shorter than the leaves. ........................................... Asclepias linaria
3. Stems whitish or bluish green, semi-succulent and reed-like; leaves sparse, opposite, and
quickly deciduous, the internodes longer than the leaves; reed-stem milkweeds.
4. Stems usually relatively few (or sometimes as many as 50), usually 1.5–3 m tall; flowers
8–9 mm long (including the down-turned petals), the hoods 2–2.5 mm long and not taller than
the fused anthers. ......................................................................................... Asclepias albicans
4. Stems many, usually to 1–1.5 (2) m tall; flowers 15–20 mm long (including the downturned petals), the hoods 6–10 mm long and obviously taller than the fused anthers.
……………………………………………………………………………. Asclepias subulata

Figure 41. Asclepias albicans. (A) Southern Cabeza Prieta Mts, 16 Jan 2005. Plant grown from seed from
Cabeza Prieta Mts: (B) 6 May 2005; (C) 14 Aug 2014.
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Asclepias albicans S. Watson
White-stem milkweed; jumate, candelilla. Figure 41.
Several or more slender, erect, semi-succulent stems to 3 m tall. Leaves few, linear and very
quickly deciduous. Umbels 1 to several per stem, from the upper nodes. Flowers cream-white, often
suffused with pink, with age turning pale yellowish; corolla lobes 6–7 mm long, the hoods 2–2.5 mm
long. Fruits 7.5–15 cm long. Flowering during warmer months.
Arid and exposed, sparsely vegetated rocky hillsides and mountain slopes in Cabeza Prieta
and Tinajas Altas, and occasionally on sandy-gravelly soils of bajada-plains along the east side of the
Tinajas Altas Mountains. It has been in the Tinajas Altas region for at least 8600 years.
Southeastern California, western Arizona, both Baja California states, and northwestern
Sonora.
It is amazing to see these strange slender wand-like stems waving in hot winds on dry slopes,
with big orange and black tarantula hawks (spider wasps) clinging to the bobbing flower clusters.
The young stems and inflorescence branches of A. albicans and A. subulata are often covered with
yellow aphids (Aphis nerii, the oleander aphid, native to the Old World and now widespread). Bright
red nymphs and the black and red adults of the small milkweed bugs (Lygaeus kalmi) feed on the both
reedstem species. Asclepias albicans has fewer and taller stems than A. subulata, but young plants
are often many-stemmed like those of A. subulata.
CP: 3 mi W of Tule Well, 1 Apr 1976, Engard 912 (ASU). Tule Tank drainage, 23 Mar 1992, Harlan
119 (CAB). Childs Mt, 9 Apr 1993, Felger 93-300. Eagle Tank and Buckhorn Tank, 13 & 14 Jun 1992, Felger
(observations).
TA: Tinajas Altas, 27 Mar 1932, Shreve 5941. †Butler Mts, twigs, 3820 & 8570 ybp. †Tinajas Altas,
1230 to 5080 ybp (3 samples).

Asclepias erosa Torrey.
Giant sand-milkweed, desert milkweed; hierba del cuervo. Figure 42.
Plants robust, often 1–2+ m tall, with copious milky sap, the stems single or multiple from a
perennial caudex with a stout, fleshy taproot. Herbage and inflorescences white woolly when young,
glabrate with age. Leaves mostly 13–23 × 9.5–13 cm, broadly ovate below to ovate-lanceolate above,
nearly sessile, thick and firm, the midrib and lateral veins prominent, the margins thickened and
ragged (erose). Sepals green and pubescent; corollas 8–9 mm long, greenish white, the hoods 4–5
mm long, white. Fruits 5–8 cm long. Growing from winter to early summer; flowering mostly late
spring and sometimes in early summer.
Widely scattered, usually as small, localized populations in washes and sand flats in the
southwestern part of Cabeza Prieta and westward in southwestern Arizona and adjacent extreme
northwestern Sonora.
Also Baja California, southeastern California, southern Nevada, southwestern Utah, and
western Arizona.
Flowers visited by large orange and black spider wasps (Pepsis and Hemipepsis), large
yellow-banded tiphiid wasps, and hairstreak butterflies. The wasps can be seen avidly drinking floral
nectar in the hot sun. Many orange and black milkweed bugs (Lygaeus and Oncopeltas) are
invariably present, often sucking from unripe fruits, and the flower clusters are often visited by
numerous ants tending yellow aphids. It is amazing to find this rather large plant with its large leaves
in full flower in intense heat of early summer when almost all other herbaceous plants are dormant or
have perished. Does this milkweed grow from a large underground water-storage tissue, and/or do
the roots penetrate deeply in the desert sand?

Felger, Rutman, & Malusa: Flora of SW Arizona, Acanthaceae–Apocynaceae

Figure 42. Asclepias erosa. (A) Mohave Valley, Mohave Co., AZ, 19 May 2011, photo by Ries Lindley; (B)
Calico Basin, W of Las Vegas, NV, May 2005, photo by Stan Shebs (commons.wikimedia.org).
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CP: Tule Well, 16 Jun 1992, Felger 92-622.
TA: Lechuguilla Desert, Simmons 21 May 1965. Camino del Diablo at 0.3 mi W of Cabeza Prieta
boundary, 29 Nov 2001, Felger (observation).

Figure 43. Asclepias linaria. (A & B) Estes Canyon, along trail to Bull Pasture, 25
Sep 2013; (C) Arch Canyon, 12 Sep 2013; (D) trail to Bull Pasture, 10 Apr 2005.

Asclepias linaria Cavanilles
Narrow-leaf milkweed. Figure 43.
Small shrubs. Leaves crowded towards the stem tips, sessile, needle-like, about 1 mm wide.
Umbels borne near the stem tips. Flowers small, white and pale pinkish, corolla lobes 4–5 mm long.
Fruits 3–6 cm long. Growing and flowering with warm weather.
Higher elevations in the Ajo/Diablo mountain complex; scattered and generally on rocky
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slopes and drainages. This population is the westernmost for this widespread species and a notably
isolated population stranded on an ecological island.
Southern Arizona at elevations above the desert and mountains through much of Mexico
except the Baja California Peninsula.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, 3000–3800 ft, 31 Mar 1948, Darrow
3856.

Figure 44. Asclepias nyctaginifolia. Wash bed near N boundary of Organ Pipe & Hwy 85, 14 Aug 2013.

Asclepias nyctaginifolia A. Gray
Mojave milkweed. Figure 44.
Herbaceous perennials from a thick and deeply buried rootstock, dying back in drought or
following freezing weather, and new shoots emerging in early spring or summer. Herbage pubescent.
Stems spreading or upright. Leaves petioled, the blades relatively thick, dark green, often with
reddish veins, and with a wavy (undulate) surface, 3–12 cm long, broadly lanceolate to ovate.
Flowers greenish, the corolla lobes 12–15 mm long, the fresh coronas white (becoming yellowish to
orange with age). Fruits 5–9 cm long. Flowering in April and with summer rains.
Widely scattered and sometimes locally common across most of Organ Pipe, mostly along
washes in valley plains and on hillsides.
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Southeastern California and southern Nevada to New Mexico and northern Sonora.
OP: Just N of Mile Post 6, Puerto Blanco Drive, 1723 ft, Beale 26 Mar 1988 (ORPI). Armenta Well,
Wirt 10 Aug 1990. Cherioni Wash, ca. 1 mi W of Hwy 85, Rutman 6 Jun 1998 (ORPI). Cipriano Hills near
Pozo Nuevo Road, Rutman 30 Aug 2001 (ORPI).

Asclepias subulata Decaisne
Desert reed-stem milkweed, rush milkweed; jumete, candelilla. Figure 45.
Stems many, slender, semi-succulent and erect, mostly 0.8–1 m tall. Leaves narrowly linear,
1.5–4+ cm long, 0.5 mm wide, few, and quickly deciduous. Umbels 1–several per stem, from upper
nodes. Flowers waxy, cream (fading yellowish), the corolla lobes 9–11 mm long, the hood 7–10 mm
long. Fruits 8.5–15 cm long. Flowering profusely at various seasons; often one of the few (or the
only) plants flowering in late May and June, especially in roadside habitats. Flowers frequented by
the large orange-winged tarantula hawk wasp (Hemipepsis sp.) and at least one other spider wasp
(Pepsis thisbe).
Mostly on sandy soils, widely scattered and generally uncommon in the flora area, often
solitary or with a few nearby plants. Rare in the southwestern part of Organ Pipe, and slightly more
numerous in the southern part of Cabeza Prieta, and occasional in the Lechuguilla Valley of Tinajas
Altas region. Common in nearby northwestern Sonora.

Figure 45. Asclepias subulata. (A) Dunes S of Sierra Blanca, Pinacate Reserve, Sonora, 17 Feb 2008. Plant
grown in Ajo from seed collected along MEX Hwy 8, S of Sierra Blanca: (B) 14 May 2006; (C) 14 Aug 2013.
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Grossly similar to A. albicans but with shorter, more numerous, and greener stems, and larger
and differently shaped flowers. The two species are closely related (Fishbein et al. 2011).
Western Arizona, southern Nevada, and southeastern California to southwestern Sonora and
Baja California Sur.
OP: 1 mi N of Quitobaquito, roadside, 13 Sep 1978, Bowers 1538 (ORPI). 0.5 mi E of Aguajita Wash,
North Puerto Blanco Road, Rutman 28 May 1996 (ORPI).
CP: Las Playas, 24 Nov 1994, Harlan 447. S of Jose Juan Tank, in wash, Balaban 26 Jun 1996
(CAB). Observations: Camino del Diablo 0.8 mi E of W Boundary of Refuge, 29 Nov 2001, Felger &
McCasland; 9.3 mi E Pinta Sands on Camino del Diablo, 28 Nov 2001, Felger.
TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-03.

Funastrum hartwegii (Vail) Schlechter
[F. cynanchoides (Decaisne) Schlechter var. hartwegii (Vail) Krings. F. heterophyllum (Engelmann)
Standley. Sarcostemma cynanchoides Decaisne subsp. hartwegii (Vail) R.W. Holm]
Climbing milkweed; güirote. Figure 46.
Vines twining into shrubs and trees, sometimes climbing up saguaros or sprawling across the
ground; larger individuals in favorable habitats tend to have moderately woody, or corky, basal stems,
and other individuals may be herbaceous perennials and not woody or corky. Stems dying back
during drought. Crushed herbage and even lightly brushed plants are strongly malodorous. Herbage
glabrate or sparsely pubescent. Leaves 3–15 cm long, linear to narrowly triangular, often hastate or
sagittate at the base, with one or more yellow-brown conical glands (colleters; drying brown) 0.2–0.4
mm long on upper leaf blade surface at the midrib base. Leaves drought deciduous, leaving long
leafless stems trailing and twining along wash bottoms and on vegetation. Flowers maroon and
white; corollas 5.5–7.5 mm wide, maroon and white, the margins ciliate; corona and vesicles white.
Flowering at various seasons. Fruits 6.5–8.5 cm long, elongated (fusiform) and smooth.
Widespread across lowland areas, foothills, and lower mountain slopes; mostly along washes,
especially major arroyos, and also in rocky places. Surprisingly, it even ranges in the hyperarid
Butler Mountains west of the Tinajas Altas Mountains.
Central Mexico to southwestern United States.
The sap was widely used by the Hia-Ced O’odham as chewing gum (Philip Salcido &
Delores Lewis in Felger et al. 1992). “Set it on the fire and it would become tacky and we would
chew it ... has a milky sap ... gather it and heat it up and add water and it becomes white and we chew
it” (Betty Melvin in Zepeda 1985: 48, 76). The fresh flowers are marginally edible with an onion-like
flavor (Felger & Moser 1985).
OP: Bates Well, Nichol 26 Apr 1939. Alamo Canyon, 2000 ft, Tinkham 18 Apr 1942. Growler Mts,
16 Apr 1953, Parker 7982. Quitobaquito, 14 Sep 1988, Felger 88-453.
CP: Monreal Well (Simmons 1966). Buck Mt, Duncan 28 Mar 1970 (CAB). Papago Well, 20 Mar
1992, Harlan 45 (CAB). Eagle Tank, Little Tule Well, 12 & 13 Jun 1992, Felger (observations).
TA: Tinajas Altas, Van Devender 9–10 Mar 1980. Butler Mts, Van Devender 27 Mar 1983. Coyote
Water, 25 Oct 2004, Felger 04-46.
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Figure 46. Funastrum hartwegii. (A) Little Ajo Mts, 7 May 2006; (B) Kuakatch Wash E of Hwy 85, 10 Sep
2013; (C) Alamo Canyon, 7 Apr 2005; (D) Ajo, 21 Mar 2008.

Haplophyton cimicidum A. de Candolle var. crooksii L.D. Benson
[H. crooksii (L.D. Benson) L.D. Benson. H. cinereum (A. Richard) Woodson. Echites cimicidus
Pavón ex de Candolle. E. cinereus A. Richard]
Cockroach plant; hierba de la cucaracha. Figure 47.
Spindly to bushy perennials with very slender straight stems. Leaves drought deciduous,
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opposite and/or alternate especially above; petioles short, the blades lanceolate, thin, often ca. 2–3 cm
long. Flowers bright yellow and showy, the floral tube ca. 1 cm long; flowering at various seasons
following rainfall, mostly summer-fall. Capsules paired, 6–10 cm long and very slender–2–2.5 mm
wide; seeds black with a tuft of hairs at each end.

Figure 47. Haplophyton cimicidum. (A) Upper San Pedro River floodplain, Charleston Hills, Cochise Co.,
8 Sep 2002, Makings 1341 (ASU); (B–D) Alamo Canyon above the well, 7 Feb 2013.

Ajo and Puerto Blanco Mountains, generally on north-facing slopes in protected places,
canyons, and at higher elevations.
Southern Arizona to west Texas and southward to Guatemala (reports from the Caribbean are
based on the dubious location of the type of H. cinereus). The plant has been used an insecticide in
Mexico, hence the common name. In 1942 Benson described the northern populations as var.
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crooksii in southern Arizona and northern Sonora, differentiated mostly by smaller leaves and seeds,
and seed surfaces with some difference in ornamentation. One year later he recognized the variety as
a distinct species. Williams (1995) presents a case for recognizing the two taxa at the species level,
citing differences in seed size, color, and ornamentation, corolla aestivation, and an apparent
disjunction in the distribution in Mexico (but with all Sonoran populations attributed to the northern
taxon). The Sonoran Desert populations have smaller leaves than those beyond the desert in southern
Sonora, which overlap considerably with southern Mexican populations in the diagnostic traits cited
by Williams (1995).
OP: Estes Wash in side canyon, 20 Aug 1950, Supernaugh 432. Side canyon of Grass Canyon, 12 Sep
1978, Bowers 1516. Arch Canyon (NE of the arch), Wirt 30 Sep 1989 (ORPI). Puerto Blanco Mts, foothills of
Pinkley Peak, 31 Oct 2003, Rutman 20031031-33.

Matelea
Vines, the herbage foul-smelling when crushed. Leaves opposite, the leaf blade bases cordate
or sagittate. Corona a deeply 5-lobed ring. Matelea is polyphyletic and very heterogeneous. (Mark
Fishbein, pers. com. to Richard, Jan 2013).
1. Leaves 2–10 cm long, thin and broadly heart-shaped (cordate); flowers cream; fruits smooth, more
than 8 cm long. ......................................................................................................... Matelea cordifolia
1. Leaves less than 2 cm long, somewhat thick and arrow-shaped; flowers brownish or greenish; fruits
less than 6 cm long, with few, short tubercles. ........................................................ Matelea parvifolia
Matelea cordifolia Woodson
[Rothrockia cordifolia A. Gray]
Heart-leaf milkweed vine. Figure 48.
Woody-based vines with corky bark growing through desert shrubs and trees, densely
pubescent, with long straight hairs and shorter glandular hairs. Leaves drought deciduous, long
petioled, the blades to 10+ cm long, thin and more or less heart shaped. Corollas about 15 mm long,
lobed nearly to the base, cream-colored and faintly lined, the corona mostly hidden within the corolla
tube, green. Fruits about 10 cm long, elongated, smooth, mottled green and whitish. Flowers, fruits,
and foliage produced at various times of the year following rainy periods except during the coldest
weather.
Known from the United States only in canyons in the Ajo and Diablo Mountains and from the
type collection in Arizona in 1884, probably in mountains near Tucson. It has not been recorded in
the Diablo Mountains since the 1951 collection. Sue Rutman (2014) reports, “I’ve looked for but
never found any Matelea cordifolia in Diablo Canyon, where Supernaugh found it. I found a single
non-reproductive plant in Alamo Canyon in 1996. It remained non-reproductive through 2002, but
has not been seen since. I suspect that the deep drought of 2002 killed it.” It does, however, occur in
Sonora near the southeastern part of Organ Pipe.
Mexico in Sonora, Isla Tiburón, and Baja California Sur.
OP: Canyon Diablo, 15 Apr 1951, Supernaugh 440 (ORPI). Alamo Canyon, Rutman 9 Apr 1996
(ORPI).
Sonora: Mpio General Plutarco Elías Calles, Sierra Cubabi (SE of Sonoyta), N-facing drainage at
middle elevation, [31.72143ºN, 112.82064ºE in SEINet], 700 m SE of highest point in area, 1130 m, granite
with Stenocereus thurberi, Justicia californica, Fouquieria splendens, Simmondsia chinensis, Ferocactus
covillei, Eriogonum wrightii, Encelia farinosa, woody vine growing up through Vauquelinia californica, 19
March 1991, Baker 8131 (ASU).
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Matelea parvifolia (Torrey) Woodson
Spearleaf milkweed vine. Figure 49.
Small perennial vines, pubescent but not glandular, the hairs curving downward. Leaves less
than 2 cm long, dull green, somewhat thick, ovate to arrow-shaped (triangular-lanceolate). Flowers
greenish to dark brown-purple, 5 mm long. Fruits mostly less than 6 cm long, slender with few short,
blunt tubercles.
Widespread and easily overlooked, on rocky slopes through much of Organ Pipe including
the Ajo Mountains and localized in washes at the northeastern corner of Cabeza Prieta.
Southeastern California to Arizona, Trans-Pecos Texas, and adjacent northern Mexico.

Figure 49. Matelea parvifolia. (A) Victoria Mine area, 12 Sep 2013; (B) bajada S of Ajo Mts, 2 Mar 2008.
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OP: Near mouth of Alamo Canyon, Mulroy 2 May 1970. Bull Pasture, 2 May 1978, Bowers 1272
(ORPI). Grass Canyon, 9 Dec 1978, Bowers 1515. Foothills, NW part of Puerto Blanco Mts, 7 Mar 2002,
Rutman (observation).
CP: Charlie Bell Rd, 1.9 km NE of Little Tule Well, 5 Mar 1994, Felger 94-29.

Figure 50. Metastelma arizonicum. (A) Middle fork of Alamo Canyon, 24 Mar 2008; (B) trail to Bull Pasture,
21 Sep 2008; (C) Arch Canyon, 14 Sep 2013.

Metastelma arizonicum A. Gray
[Cynanchum arizonicum (A. Gray) Shinners. Metastelma watsonianum Standley]. Figure 50.
Small vines with many slender stems often twining together, often growing on small shrubs,
or the stems sometimes vining on themselves and the plants forming small bushes. Plants glabrous
except stems having with a longitudinal line of hairs between the nodes, the hairs short, white, and
often recurved, and also with a similar line of hairs along the upper leaf midrib. Leaves 1.2–3 cm
long, short-petioled, the blades narrowly oblong, dark green in winter, the margins becoming inrolled
(revolute) especially in dry seasons. Flowers 4 mm long, in small axillary clusters, the petals (at least
adaxially), corona, and gynostegium are all cream white. Inner surface of the corolla lobes densely
hairy with white villous hairs. These hairs point downward towards the center of the flower—a small
insect attracted to the flower would be directed towards the center of the flower, and the downward
pointing hairs would prevent its access elsewhere. Fruits 4.5–6 cm long, elongated and smooth.
Arroyos, canyons, and rocky slopes; widespread in Arizona Upland regions of Organ Pipe,
especially in the Ajo and Puerto Blanco Mountains.
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Central Arizona to northern Sinaloa.
OP: Ajo Mts, “Sierra de Alamos,” Nichol 16 May 1937. Dripping Springs, 18 Mar 1945, Darrow
2436. Bull Pasture Trail, 5 Nov 1977, Bowers 947. Walls Well Rd, Van Devender 30 Aug 1978. Upper North
Alamo Canyon, 7 Mar 1987, Van Devender 87-3.
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ABSTRACT
A floristic account is provided for the morning glory family as part of the vascular plant flora
of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in the heart of Sonoran Desert in southwestern
Arizona. The family includes 11 species in 4 genera (Cuscuta, Evolvulus, Ipomoea, Jacquemontia) in
the flora area, all of which are native. This is the ninth contribution for this flora published in
Phytoneuron and also posted open access on the website of the University of Arizona Herbarium
(ARIZ).

The first part of the Flora of southwestern Arizona flora series includes maps and brief
descriptions of the physical, biological, ecological, floristic, and deep history of the flora area (Felger
et al. 2013a) and explanations for the format for the species accounts is given in part 3 (Felger et al.
2013b). These contributions are also posted open access on the website of the University of Arizona
Herbarium (ARIZ). Vernacular, or common names, when known, or deemed worthwhile, are given
in English, Spanish, and the Hia C-ed O’odham dialect, respectively. The one fossil specimen is
marked with a dagger symbol (†). Area designations are: OP = Organ Pipe Cactus National
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Monument, CP = Cabeza Prieta National Wildlife Refuge, and TA = Tinajas Altas (Figure 1). All
specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2014). All microphotographs of Cuscuta are by Mihai Costea and all photos are by Sue
Rutman unless otherwise stated. For more images see the galleries provided in the Digital Atlas for
the Convolvulaceae of Sonora (Costea & Austin et al. 2012). Descriptions and identification keys
pertain to taxa and populations as they occur in the flora area.

Figure 1. Flora area in southwestern Arizona. Area designations are: OP = Organ Pipe Cactus National
Monument, CP = Cabeza Prieta National Wildlife Refuge, and TA = Tinajas Altas. Green shading indicates
approximate boundary of federally designated wilderness.

CONVOLVULACEAE – Morning Glory Family
Ephemeral to perennial vines and subshrubs or herbaceous perennials (those in the flora
area); or obligate parasites with little or no chlorophyll and vegetative parts much reduced in Cuscuta.
Leaves alternate, simple, entire to deeply parted, and without stipules. Flowers radial, 5-merous
(those in the flora area), and often showy. Calyx persistent. Corollas sympetalous, those in flora area
(except Cuscuta) with the parts folded within the bud (plicae) being glabrous, whereas those parts
exposed in the bud (interplicae) form a star-shaped pattern in the expanded corolla and are often
pubescent. Fruits of dry capsules; seeds 1–4 (6).
The Convolvulaceae constitute a diverse cosmopolitan assemblage of 58 genera and an
estimated 1880 species (Staples 2014). This monophyletic family has greatest diversity in tropical
and subtropical regions worldwide and does not generally occur in higher latitudes, and diversity also
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decreases with aridity. Detailed information for the convolvs of Arizona and Sonora is provided by
Austin (1998), Costea, Austin, et al. (2012), Costea, Felger, et al. (2012), and Felger and Austin, et al.
(2012). Eleven species in four genera occur in the flora area of southwestern Arizona (Table 1). All
occur in Organ Pipe, three extend into Cabeza Prieta, and none range into the hyperarid Tinajas Altas
Region.

Taxon
CONVOLVULACEAE
Cuscuta californica var. californica
Cuscuta legitima
Cuscuta salina
Cuscuta tuberculata
Cuscuta umbellata var. umbellata
Evolvulus alsinoides
Ipomoea barbatisepala
Ipomoea costellata
Ipomoea cristulata
Ipomoea hederacea
†Ipomoea sp.
Jacquemontia pringlei
Totals

Region
Organ
Pipe

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
(OP)
OP
11

Cabeza
Prieta

Growth Form
Tinajas
Altas

Ephemeral
Summer
Winter

CP

SU
SU
SU
SU
SU

CP

SU
SU
SU
SU

CP

Perennial

PR

3

0

9

0

PR
2

Table 1. Local distributions and growth forms of Convolvulaceae for the flora in southwestern Arizona. † =
Fossil taxon. OP = Organ Pipe Cactus National Monument, CP = Cabeza Prieta National Wildlife Refuge, TA
= Tinajas Altas Region.

1. Parasitic twining ephemerals without chlorophyll; stems appearing leafless (leaves reduced to
scales) and orange; flowers 5 mm or less in length or width and white..……..……………… Cuscuta
1. Plants green, not parasitic; stems leafy and not orange; flowers 1 cm or more in width or length and
not white (except Jacquemontia).
2. Stems not vining; leaves entire, mostly less than 1 cm wide, sessile or very short petioled
…………………………………………………………………………………………… Evolvulus
2. Stems vining; leaves entire or lobed, more than 1 cm wide and petioled.
3. Ephemeral vines; leaves entire, lobed, or divided; corollas various colors but not white;
stigmas lobes globose (the stigma is a 2-lobed sphere); pollen grains spiny (visible with a
dissecting microscope)...…………………………………………………...………...… Ipomoea
3. Perennial subshrubs with twining upper stems; leaves entire; corollas white, becoming pale
lavender-pink as the flower ages during the day; stigma lobes oblong; pollen grains smooth
…………………………………………………………...………………………. Jacquemontia

Cuscuta – Dodder; fideo; vepegĭ vasai
Parasitic twining ephemerals with orange stems, leaves reduced to minute, alternate scales,
and small white flowers that become creamy when dried (those in the flora). Flowers 5-merous
(those in the flora area; some are 4-merous elsewhere). Growing with warm weather, especially
during late spring and the summer rainy season. All the species in the flora area are members of
subg. Grammica (Costea et al. 2015; García et al. 2014; Stefanović et al. 2007). The two species with
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indehiscent (not circumscissile) capsules, C. californica and C. salina, belong to sect. Californicae
(Costea et al. 2015; or “clade A”, Stefanović et al. 2007); they have somewhat thicker and more
robust stems, and parasitize shrubby perennials or herbaceous plants. The species with dehiscent
capsules, C. legitima, C. tuberculata, and C. umbellata, belong to sect. Umbellatae (Costea et al.
2015; previously called “clade L”, Stefanović et al. 2007); they have thinner and more delicate stems,
and grow on annuals (ephemerals) and small perennial herbs.
Cuscuta is nearly cosmopolitan and comprises ca. 200 species (Costea 2007; Costea et al.
2015). The taxonomy of this large and diverse genus is complicated (Costea et al. 2015; Stefanović et
al. 2007; Yuncker 1932). As in many holoparasitic plants, a number of organs are reduced or absent,
and distinguishing features are often minute and not easily seen. Identification during the vegetative
stage is possible only by using molecular markers. The minute appendages in Cuscuta flowers called
infrastaminal scales are taxonomically useful but require the careful dissection of flowers using a
microscope, usually at least 50× power. In the flowers of subg. Grammica, these minute structures
likely have the role to protect the ovary against insect herbivory (Riviere et al. 2013). When viewed
fresh and with good illumination the floral structures including the scales are quite beautiful. Yet
even dried flowers can be hydrated, dissected, and the floral characters discerned. Upon drying at
maturity, the dehiscent (circumscissile) capsules open in a clean circle around the capsule towards the
base, while the indehiscent capsules may break apart or rupture irregularly. For more information and
images of the floral morphology, see the galleries provided in the Digital Atlas of Cuscuta (Costea
2007). Information about pollen, gynoecium, and breeding systems is available in Welsh et al. (2010)
and Wright et al. (2011, 2012).

KEY 1. Capsules not needed
1. Perianth, especially the corolla tube papillate; calyx lobes keeled, ⅓–½ as long as the corolla tube;
on ephemerals …………………………………………………………….…….. Cuscuta tuberculata
1. Perianth not papillate (in C. umbellata and C. salina papillae or dome-like cells are present only on
corolla lobes); calyx lobes not keeled, ¾ as long as the corolla tube, or equaling to longer than corolla
tube; on ephemerals or perennials.
2. Infrastaminal scales absent or reduced to ridges; Ajo Mountains, often on Calliandra eriophylla
…………………………………………………..……………. Cuscuta californica var. californica
2. Infrastaminal scales present, well developed.
3. Infrastaminal scales slightly shorter than the corolla tube, oblong; styles shorter than the ovary;
locally on Suaeda in SW part of Organ Pipe .…………………………………….. Cuscuta salina
3. Infrastaminal scales equaling or exceeding corolla tube, spatulate to obovate; styles equaling or
longer than the ovary; widespread on herbaceous perennials (not on Suaeda) and especially on
summer ephemerals.
4. Flowers 4–5.5 (6) mm long .……………………………………………….. Cuscuta legitima
4. Flowers 2–3 mm long .………………………………….. Cuscuta umbellata var. umbellata
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KEY 2. Capsules needed
1. Capsules not circumscissile, sometimes breaking apart irregularly.
2. Capsules ± globose, not narrowed apically or thickened around the interstylar aperture; 2–4 seeds
per capsule; known from the Ajo and Santa Rosa Mountains, often on Calliandra eriophylla
………………………………………………………………... Cuscuta californica var. californica
2. Capsules ellipsoidal, narrowed apically and thickened around the interstylar aperture; 1 seed per
capsule (rarely 2); localized on Suaeda at Quitobaquito .…………..……………….. Cuscuta salina
1. Capsules circumscissile, opening in a clean circle around the capsule towards the base.
3. Calyx lobes keeled, ⅓–½ as long as the corolla tube; corolla tube cylindrical; infrastaminal
scales conspicuously shorter than the corolla tube, not reaching the filaments ..…. C. tuberculata
3. Calyx lobes not keeled, as long as, or longer than the corolla tube; corolla tube campanulate;
corolla scales reaching the filaments and often slightly protruding from the corolla tube.
4. Flowers 4–5.5 (6) mm long .………………………………………………. Cuscuta legitima
4. Flowers 2–3 mm long .…………………………………. Cuscuta umbellata var. umbellata

Cuscuta californica Hooker & Arnott var. californica
California dodder. Figure 2.
Inflorescences loose to dense, paniculate; pedicels 0.5–3.0 mm long. Flowers 5-merous, 3–5
(5.5) mm long, fleshy; papillae absent. Calyx 1.5–2.2 mm long, golden yellow when dried, finely
reticulate and shiny, turbinate-campanulate, ¾ to as long as the corolla tube, tube 0.4–0.7 mm long,
lobes 0.8–2 mm long, triangular-ovate to lanceolate, overlapping at the base, acute to acuminate.
Corolla 3–5 mm long, the tube 1.6–2.4 mm long, cylindric-campanulate to obconic, lobes 2.0–2.6
mm long, narrowly lanceolate, equaling or longer than the corolla tube, initially erect, later reflexed.
Infrastaminal scales absent or reduced to ridges. Ovary ovoid to obovoid; styles evenly filiform, 1.2–
2.2 mm long, as long or longer than the ovary. Capsules 1.5–2.2 × 1.2–2.5 mm, indehiscent, ±
globose, not narrowed apically or thickened around the interstylar aperture, surrounded (not capped)
by the withered corolla. Seeds 2–4 per capsule. References: Costea et al. (2006); Costea &
Stefanović (2009).
Plants in the flora area are var. californica characterized by non-papillate flowers and
capsules with 2–4 seeds. Often abundant in the Ajo Mountains where it can turn entire slopes orange
in April, and visitors to Organ Pipe Cactus National Monument ask about it every year; also in the
Santa Rosa Mountains. Often on Calliandra eriophylla but also on a wide range of annuals
(ephemerals) and perennials.
Washington to Baja California, southern Nevada, and western Arizona. It is unknown from
Sonora but is expected in nearby north-central regions of the state.
OP: Cement Tank [Alamo Canyon], [on Calliandra eriophylla, flowers 4.5–5.5 mm, calyx shorter
than the corolla tube], 14 Apr 1941, McDougall 97. Alamo Canyon, 28 Aug 1943, Clark 10924 (ORPI). Bull
Pasture: 3300 ft, 9 May 1979, Bowers 1712; abundant on Calliandra eriophylla and many other hosts including
Calochortus, Cryptantha, Verbena neomexicana, etc, 9 Apr 2005, Felger 05-178.
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Figure 2. Cuscuta californica var. californica. Bull Pasture: (A & B) on Calliandra eriophylla, 7 Mar 2014;
(C) 30 Mar 2008; (D) characteristic expansive local population, 11 May 2010. Flower morphology, scale bars =
1 mm: (E) flower before anthesis; (F) flowers; (G) calyx (not dissected); (H) corolla viewed from the top; (I)
dissected calyx; (J) dissected corolla (note the lack of infrastaminal scales); (K) gynoecia.
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Cuscuta legitima Costea & Stefanović
[C. umbellata var. reflexa (J.M. Coulter) Yuncker]
Figure 3.

Figure 3. Cuscuta legitima. (A) Mex Hwy 8, 35 km S of Sonoyta, 12 Sep 2014. (B) Carlsbad, Eddy Co., NM,
3 Nov 2011, © photo by Terry Gregston (Costea 2007). Flower morphology, scale bars = 1 mm: (C) flower; (D)
calyx, not dissected; (E) dissected calyx; (F) dissected corolla; (G) gynoecium.

Inflorescences dense to loose, umbelliform; pedicels 2–10 mm long. Flowers 5-merous, 4–
5.5 (6) mm long, membranous; papillae absent. Calyx 2.5–3.2 mm long, straw-yellow, finely
reticulate, slightly shiny, campanulate, longer than corolla tube, divided ⅔ the length, the calyx tube
0.6–1 mm long with lobes 1.5–2.2 mm long, not basally overlapping, ovate-lanceolate, not carinate,
the apex (calyx lobes) acuminate. Corollas 3.8–5.2 (5.6) mm long, the tube 1.6–2.1 mm long,
campanulate, the lobes 1.8–3 mm long, initially erect, later reflexed, longer than the tube, linear-
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lanceolate, margins entire, apex acuminate. Infrastaminal scales 1.8–2.2 mm long, equaling or
slightly longer than the tube, bridged at 0.2–0.4 mm, spatulate to obovate, fimbriae 0.2–0.5 mm long.
Ovary globose; styles 0.9–2.5 mm long, longer than the ovary. Capsules 2–3 × 1–2 mm,
circumscissile, depressed, irregularly thickened and slightly elevated around the inconspicuous
interstylar aperture, translucent, surrounded or capped by the withered corolla. Seeds 2–4 per
capsule.
Cuscuta legitima is a hybrid species and its putative parents are C. umbellata var. umbellata
on the paternal side and C. odontolepis (or some other unknown related species) on the maternal side
(Costea & Stefanović 2010). This relationship explains the morphological similarity between C.
legitima and C. umbellata var. umbellata.
Known from Organ Pipe by a single record and from Cabeza Prieta by two records, but
probably more widespread. On herbaceous hosts.
Arizona to Kansas, New Mexico, and Texas, and Mexico in Baja California, Sonora,
Chihuahua, Coahuila, and Tamaulipas.
OP: Estes Canyon, in wash, on Eriogonum deflexum, 26 Aug 2014, Rutman 20140826-6.
CP: 1 mile S of Bates Well Road on road to José Juan Tank at boundary of the Refuge and Organ Pipe,
sandy desert plain, on Boerhavia erecta, B. spicata, Bouteloua aristidoides, B. barbata, Chamaesyce polycarpa,
Kallstroemia californica, K. grandiflora, Tidestromia lanuginosa, 15 Sep 1992, Felger 92-740 (ARIZ, CAS).
Daniels Arroyo at Charlie Bell Road, on on Kallstroemia sp. and Tidestromia lanuginosa, 24 Aug 2014,
Rutman 20140824-6.

Cuscuta salina Engelmann
Saltmarsh dodder. Figure 4.
Inflorescences dense, corymbiform; pedicels (0.5) 1–5 mm long. Flowers 5-merous, 2.5–4.5
mm long, fleshy, papillae or dome-like cells present on the corolla lobes. Calyx 1.5–2.5 mm long,
glossy yellow, cylindric to narrow campanulate, equaling corolla tube, tube 0.6–1.2 mm long, lobes
0.7–1.5 mm long, ovate-lanceolate to lanceolate, not basally overlapping, acute to acuminate. Corolla
2.2–4.0 mm long, the tube 1.2–2 mm long, cylindric-campanulate to obconical, the lobes 1.3–2 mm
long, ovate-lanceolate to oblong-lanceolate, equaling the corolla tube, initially erect, later spreading
or reflexed, apex acute to acuminate or cuspidate (sometimes appearing tridentate). Infrastaminal
scales 1–1.8 mm long, 80–90% of the corolla tube length, oblong to slightly obovate, bridged at 0.18–
0.45 mm, fimbriae 0.03–0.20 mm long. Ovary ellipsoid, the styles 0.4–0.9 mm long, shorter than the
ovary. Capsules 1.6–2.5 × 1.7–2.2 mm, indehiscent or irregularly dehiscent, ellipsoid, narrowed at
the top and thickened around the small interstylar aperture, surrounded or capped by the withered
corolla. Seeds 1 (2) per capsule. References: Costea et al. (2006, 2009).
Reproductive June–December. Localized along the southwest boundary of Organ Pipe from
the vicinity of Quitobaquito to Hocker Well and in adjacent Sonora near Sonoyta, growing on Suaeda
nigra [S. moquinii].
Cuscuta salina occurs in Baja California, New Mexico, Texas, Utah, and southern Arizona
where the populations apparently are few and widely disjunct and in adjacent northern Sonora. Host
plants are Frankenia, Salsola, Suaeda, and Wislizenia.
OP: Hocker Well, 20 Dec 2001, Rutman s.n. (ORPI). Quitobaquito: [on Suaeda nigra] 29 Nov 1939,
Harbison 26193; 8 Oct 1960, Hevly s.n.; On Suaeda moquinii in Suaeda flats, 17 May 1982, Nabhan s.n.;
Several large colonies on Suaeda moquinii, 19 Jun 1989, Felger 89-241 (ARIZ, ASU).
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Figure 4. Cuscuta salina. (A) On Suaeda nigra, Quitobaquito, 11 Sep 2008. Flower morphology, scale bars =
1 mm: (B) fragment of inflorescence; (C) flower; (D) calyx, not dissected; (E) dissected corolla; (F)
infrastaminal scale removed from the flower; (G) gynoecium.

Cuscuta tuberculata Brandegee
Desert dodder. Figure 5.
Inflorescences loose, umbelliform or racemiform; pedicels 2–3 (5) mm long. Flowers 5merous, 2.5–4 mm long, membranous; papillae present especially at the base of the corolla tube.
Calyx 0.5–1.5 mm long, yellow, finely reticulate or not, ± glossy, campanulate-angular, ⅓–½ as long
as the corolla tube, the calyx tube 0.2–0.5 mm long, the lobes 1–1.3 mm long, not basally
overlapping, triangular to lanceolate, carinate and with multicellular protuberances, acute to
acuminate. Corollas 2–3.5 mm long, the tube 1.5–2.2 mm long and cylindrical, the lobes 1.2–2 mm
long, ½ the length of the corolla tube, bridged at 0.3–0.5 mm, ovate, uniformly short-fringed, fimbriae
0.05–0.15 mm long. Ovary globose; styles 1.5–3 mm long, longer than the ovary, and evenly
filiform. Capsules 1.3–2.2 × 1–2.3 mm, circumscissile, globose, slightly thickened and risen around
the small interstylar aperture, translucent, capped by the withered corolla. Seeds usually 4 per
capsule. Facultative xenogamous (Wright et al. 2012). Reference: Costea & Stefanović (2010).
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Figure 5. Cuscuta tuberculata. (A & B) On Boerhavia, Alamo Canyon, 7 Sep 2013. (C) Gunsight Hills near E
boundary of Organ Pipe, 10 Sep 2013. Flower morphology, scale bars = 1 mm: (D) flowers; (E) dissected
calyx; (F) calyx, not dissected; (G) detail of calyx lobe carena (carinate keel); (H) corolla (note the papillae on
the corolla tube); (I) dissected corolla; (J) gynoecium.
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Widespread in lowland desert areas and extending into mountains in Organ Pipe; on summer
ephemerals, especially Boerhavia spp. and Pectis papposa.
Southwest and south-central Arizona, New Mexico, northern Mexico including Baja
California Sur and western Sonora southward at least to the vicinity of Hermosillo.
OP: 16.3 mi by road N of Lukeville, disturbed area, low rocky hills, mostly on Boerhavia coulteri, 26
Sep 1964, Felger 10532. Bull Pasture, on Boerhavia, 5 Nov 1977, Bowers 949. N end Cipriano Hills, on
Boerhavia, 18 Sep 1988, Wirt s.n. Basalt flat near W-facing slopes of Santa Rosa Mts, on Boerhavia spicata,
29 Aug 2001, Rutman s.n.

Cuscuta umbellata Kunth var. umbellata
Figure 6.
Inflorescences dense to loose, umbelliform; pedicels 2–10 mm long. Flowers 5-merous, 2–3
mm long, membranous; papillae sometimes present but only on the adaxial face of corolla lobes.
Calyx 0.8–1.4 mm long, straw-yellow, finely reticulate, slightly shiny, campanulate, equaling the
corolla tube, the tube 0.25–0.6 mm long, the lobes 0.5–0.9 mm long, not basally overlapping, broadly
triangular-ovate, not carinate, the margins entire, the apex obtuse to acute. Corollas 2–2.5 mm long,
the tube 0.6–1.2 mm long, campanulate, the lobes 0.8–1.5 mm long, initially erect, later reflexed,
equaling or slightly longer than the tube, oblong to lanceolate, the apex obtuse to acute. Infrastaminal
scales 0.8–1.2 mm long, equaling or slightly longer than the corolla tube, bridged at 0.1 mm,
subspathulate to obovate, uniformly dense-fringed, the fimbriae 0.15–0.32 mm long. Ovary globose;
styles 0.8–1.7 mm, equaling or longer than the ovary, evenly filiform. Capsules circumscissile, 1–2.5
× 0.5–1.2 mm, depressed, irregularly thickened and slightly risen around the inconspicuous interstylar
aperture, translucent, surrounded or capped by the withered corolla. Seeds 4 per capsule. Facultative
xenogamous to facultative autogamous (Wright et al. 2011). Reference: Costea & Stefanović (2010).
Lowlands scattered across the flora area, especially areas of dense growth of ephemerals such
as washes, floodplains, and sand flats. Parasitic on a wide range of small perennial herbs and spring
and summer ephemerals including Allionia, Boerhavia, Bouteloua, Bromus, Daucus, Euphorbia
(Chamaesyce), Kallstroemia, Dinebra (Leptochloa panicea), Pectis, Plantago, Senecio, Silene,
Tidestromia, and Trianthema.
Arizona, Colorado, New Mexico, and Texas to South America and the West Indies.
OP: Alamo Canyon, on Boerhavia, 28 Aug 1943, Clark 10924 (ORPI). Armenta Well, on Allionia,
1600 ft, 16 Nov 1974, Warren s.n. (ORPI). Aguajita, on Bouteloua barbata, Leptochloa panicea, Trianthema
portulacastrum, Tidestromia lanuginosa, 14 Sep 1988, Felger 88-414. Just N of U.S./Mexico boundary E of
Lukeville, 3 mi E of Dos Lomitas, on Tidestromia, 29 Aug 2001, Rutman s.n.. Growler Wash floodplain near
Bates Well Ranch, 23 Aug 2001, Rutman s.n.. W braid of Cuerda de Leña, on Allionia incarnata, 7 Oct 2006,
Rutman 20061007-8.
CP: 5 km N of Pinta Sands, [on Pectis papposa], 2 Oct 1964, Simmons s.n. 1.1 mi S of Bates Well
Road on road to Jose Juan Tank, at E Refuge boundary, on Kallstroemia, Boerhavia, Allionia, 14 Sep 1992,
Felger 92-707. Daniel’s Arroyo, on Allionia, 27 Sep 1992, Harlan 329. San Cristobal Wash, on E. polycarpa,
E. albomarginata, 14 Sep 1992, Felger 92-687B. 1 mi S of Bates Well Road on road to Jose Juan Tank, at E
Refuge boundary, on Allionia, Boerhavia erecta, B. spicata, Bouteloua aristidoides, Kallstroemia californica,
K. grandiflora, Tidestromia lanuginosa, 15 Sep 1992, Felger 92-740.

Evolvulus
Annuals or perennials, stems not twining. Styles 2, bifid, the 4 stigmas long and thread-like.
Native to the New World; about 100 species. Four species occur in Arizona (Austin 1988) and 7
species occur in Sonora (Felger & Austin et al. 2012).
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Figure 6. Cuscuta umbellata var. umbellata. (A) On Boerhavia, San Cristobal Wash near Camino del Diablo,
26 Sep 2013. (B) On Boerhavia, near Cuerda de Leña and N boundary of Organ Pipe, 30 Sep 2006. Flower
morphology scale bars = 1 mm: (C) calyx (not dissected); (D) dissected corolla; (E) flower; (F) gynoecium; (G)
dissected calyx.

Evolvulus alsinoides Linnaeus
[E. alsinoides var. acapulcensis (Willdenow) van Ooststroom. E. alsinoides var. angustifolia Torrey]
Mouse ears; oreja de ratón. Figure 7.
Small tufted perennials, the herbage densely pubescent with appressed and long spreading
hairs. Stems very slender and wiry, usually less than 25 cm long, dying back to near ground level in
drought. Leaves 7–23 mm long, lance-linear to elliptic, smaller above, sessile or very short petioled.
Pedicels slender, 3–6 mm long; calyx 2–2.5 mm long. Corollas 8–10 mm wide, rotate, pale blue with
a white center, glabrate except the prominent star-like interplicae. Ovary, style, and anthers pure
white, the filaments pale blue. Flowering at various seasons; flowers diurnal—opening in midmorning and closing in the afternoon. Capsules globose, 2.5–3 mm diameter, 1–4-seeded. Flowering
in warmer months with sufficient moisture.
Widely scattered in Organ Pipe in washes, canyons, and on rocky slopes.
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Figure 7. Evolvulus alsinoides. (A) Estes Canyon, 21 Sep 2008. (B) Salero Ranch, 8 mi ESE of Tubac, Santa
Cruz Co., 19 Feb 2014, photo by Sue Carnahan. (C) Alamo Canyon, 9 Sep 2013. (D) Owl Canyon, Florida
Mts, Luna Co., NM, 25 Aug 2008, photo by Patrick Alexander.

Native from Arizona to South America, and now a pantropical weed. This species is
extremely polymorphic. Van Ooststroom (1934) recognized fifteen varieties around the world,
although the variation is often not well defined. Sonora, Arizona, New Mexico, and Texas plants
belong to var. angustifolia Torrey. This variety typically has shorter sepals, narrower leaves, and less
densely pubescent stems, and tends to have shorter stems than other varieties, if indeed the variety is
worthy of recognition. At least a few populations in Asia and Australia appear to have differentiated
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since post-Columbian times into potentially new infraspecific taxa, in a manner akin to the English
sparrow in North America.
OP: Alamo Canyon, Nichol 26 Mar 1938. Sonoyta Hills, 27 Aug 1943, Clark 10885 (ORPI). 2 mi
due W of Sweetwater Pass and 0.5 mi SE of Interpretive Marker 18, 31º59’20”N, 112º4’55”W, 630 m, E-facing
hillside, to 20 cm tall, growing from the bases of shrubs and through them, local but abundant, flowers
lavender-blue, Ambrosia deltoidea, Cereus giganteus, Calliandra, Coursetia, Simmondsia, Bursera
microphylla, Opuntia acanthocarpa, 1 Mar 1989, Baker 7710 (ASU). Bull Pasture, 9 Apr 2003, Felger
(observation).

Ipomoea – Morning Glory; trompillo
The three morning glories in the flora area are ephemeral vines growing with hot-weather
rains. Leaf characters in the key refer to the upper or mid-stem leaves. Fruit a several-seeded
capsule.
Worldwide, most diverse in tropical and subtropical regions; perhaps 600 species. Arizona
has 13 species (Austin 1998) and Sonora has 41 species (Felger & Austin et al. 2012).
1. Leaves pedately dissected into 5–9 linear or linear-lanceolate segments …....… Ipomoea costellata
1. Leaves entire or shallowly to deeply 3–5 lobed, the lobes broad (not linear or linear-lanceolate) and
not pedately arranged.
2. Corollas red-orange; sepals glabrous .……………………………………….. Ipomoea cristulata
2. Corollas blue; sepals with coarse hairs.
3. Lower leaf surfaces usually with glandular dots; sepals 10–12 mm long; sepal bases and
pedicels glabrous .……………………………………………….…….. Ipomoea barbatisepala
3. Lower leaf surfaces without glandular dots; sepals 12–24 mm long; sepal bases and pedicels
pubescent .…………………………………………………………………… Ipomoea hederacea
Ipomoea barbatisepala A. Gray
Figure 8.
Vines, the stems low-climbing, glabrous. Leaves glabrous, often with glandular dots at least
on the lower surfaces, deeply 5–7 lobed, the lobes lanceolate and narrowed toward base, acute to
acuminate. Sepals 10–12 mm long, 1–2 mm wide, the bases slightly dilated, hispid-pilose
throughout, the apex elongate narrowly linear, typically erect to spreading. Corollas 1.6–2 (2.5) cm
long, blue-purple with a white throat. Capsules glabrous.
In the flora area known from ephemeral watercourses in Bull Pasture and probably along
other drainages in the higher elevations of the Ajo Mountains. The nearest known population is in the
Baboquivari Mountains; it extends into the margins of the Sonoran Desert but not into the drier, lower
desert elevations.
Arizona, New Mexico, Texas; Baja California Sur, Sonora, Sinaloa, and disjunct to Oaxaca.
In many ways this species resembles Ipomoea hederacea, which may grow with it, but I.
barbatisepala is more delicate, the leaf lobes are narrower, acuminate, and deeply cut, and the
corollas are typically smaller. The hirsute pubescence going the length of the sepals and the deeply
lobed leaves are diagnostic.
OP: Bull Pasture, 19 Sep 2014, Rutman 20140919-7.
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Figure 8. Ipomoea barbatisepala. (A & B) Salero Ranch, Santa Cruz Co., 28 Aug 2013, photos by Sue
Carnahan (SEINet). (C & E) Bull Pasture stream, 19 Sep 2014. (D) Brown Canyon, Baboquivari Mts, 5 Sep
2009, photo by Dan Austin.

Ipomoea costellata Torrey
Crest-rib morning glory. Figure 9.
Stems trailing or twining. Leaves pedately dissected into 5–9 linear or linear-lanceolate
segments. Sepals conspicuously crested and warty. Corollas 10–12 mm long, 5–10 (14) mm wide,
pale lavender to pink.
In the flora area known only from the Ajo Mountains; it is common in Bull Pasture.
Eastward in Arizona to west Texas, most of Mexico including Baja California Sur, and
Guatemala.
OP: Bull Pasture, 12 Aug 1990, Wirt s.n. (ORPI). Saddle between Arch Canyon and Boulder canyons,
26 Oct 2003, Rutman 20031026-17 (ORPI). Bull Pasture area, 3170 ft, temporally wet or moist drainage on
bedrock, cryptic annual growing amid dense summer growth [including] Evolvulus, Ipomoea hederacea, I.
cristulata, etc., 25 Sep 2013, Rutman 20130925-5.
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Figure 9. Ipomoea costellata. Bull Pasture, seasonally wet stream below the spring, 25 Sep 2013.

Ipomoea cristulata Hallier f.
[I. coccinea of authors, not Linnaeus. Quamoclit gracilis Hallier f.]
Scarlet morning glory. Figure 10.
Delicate to moderately robust but small vines. Leaves variable, with a cordate base,
otherwise entire or shallowly to broadly 3 (5) lobed. Calyx glabrous, the lobes linear-subulate.
Corollas 1–1.5 cm wide, trumpet-shaped (salviform), bright red-orange. Flowers diurnal and
pollinated by butterflies and hummingbirds, however, apparently also capable of selfing (facultatively
autogamous).
In the flora area known from the Ajo and Diablo Mountains.
Midwestern United States (where presumably cultivated) to Arizona and Texas, and Mexico
south to Veracruz and in Baja California Sur.
OP: Alamo Canyon, 13 Dec 1939, Harbison 26244 (SD). Arch Canyon, Wirt 13 Oct 1990. S fork of
Alamo Canyon, 2400 ft, abundant in wash bed and xeroriparian area, 7 Sep 2013, Rutman 201309071. Diablo Mts, 2647 ft, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-13.
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Figure 10. Ipomoea cristulata. Alamo Canyon: (A & D) 7 Sep 2013; (B) 9 Sep 2013; (C) 17 Oct 2013. (E) By
Lucretia Brezeale Hamilton.

Ipomoea hederacea Jacquin
Ivy-leaf morning glory. Figure 11.
Vines; often robust and covering shrubs and small trees, often twining 2–3+ m in mesquites;
densely to sparsely hairy throughout. Leaf blades (2) 3.5–13 (15.5) cm long and about as wide, 3lobed to 3- or 5-parted. Calyces 15–25 mm long, the lobes lanceolate, narrowed above the base, the
expanded, basal portion with long spreading hairs. Corollas opening wide, often 3–3.5 cm wide, light
blue with a white base, open in the early morning and visited by white-lined sphinx moths (Hyles
lineata) and butterflies, and closing with mid-morning heat. Capsules 9 mm wide. Seeds 4.5–4.8
mm long, dark brown to blackish, wedge-shaped, with minute hairs.
Often locally abundant following summer rains, growing through mesquites and other shrubs
along large washes and canyon bottoms. Ajo Mountains and the northern part of Organ Pipe, and
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especially the larger, brushy washes such as the San Cristobal and Growler Wash systems in the
eastern part of Cabeza Prieta where it often festoons mesquites in green curtains (Felger 2007).

Figure 11. Ipomoea hederacea. (A) Armenta Ranch, 12 Sep 2008. Alamo Canyon: (B) 7 Sep 2013; (D) 9 Sep
2013. (C) Catalina Mts, Pima Co, Sep 1989, photo by Dan Austin. (E) Climbing on Prosopis velutina, wildlife
tank near N boundary of Organ Pipe, E of Hwy 85, 20 Sep 2013.

Temperate North and South America; introduced in the Old World and also likely introduced
into South America.
OP: Alamo Canyon, 28 Aug 1943, Clark 10939 (ORPI). Bull Pasture Trail, 11 Sep 1988, Wilson 189.
Road to Armenta Ranch, 1 Feb 2002, Felger (observation, dry, dead plants).
CP: Monreal Well, Monson 19 Sep 1959. San Cristobal Wash: 14 Sep 1992, Felger 92-693.
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†Ipomoea sp.
OP: †Alamo Canyon, fruit, 1150 ybp.

Jacquemontia
Perennials or occasionally annuals; 80–100 species in the Americas and several in Australia.
Four species in Arizona (Austin 1988) and five in Sonora (Felger & Austin et al. 2012).
Jacquemontia pringlei A. Gray
Desert cluster-vine. Figure 12.
Perennials; scandent or sprawling subshrubs, with 4–6 rayed stellate hairs, the upper stems
often twining, growing and flowering during the warmer months. Leaves 2–6 cm long, petioled, the
blades ovate with entire margins. Inflorescences of axillary cymes with 1–7 flowers. Outer sepals
broadly ovate, the inner sepals narrower. Corollas about 2 cm wide, white, becoming pale lavender
as the flower ages during the day.

Figure 12. Jacquemontia pringlei. Alamo Canyon, south-facing slope: (A & E) 10 Sep 2008; (B) 7 Sep 2008;
(C & D) 7 Sep 2013.

Felger et al: Southwestern Arizona Flora, Convulvulaceae

20

In the flora area known from the Ajo Mountains, at least in Alamo Canyon. This is the most
arid and farthest western locality verified for the genus.
This species ranges from southern Arizona to northwestern Sinaloa and southwestern
Chihuahua; it is widespread through Sonora except the northwestern corner of the state. This genus
has its greatest diversity in tropical and subtropical Latin America. An enigmatic specimen collected
by A.A. Nichol on 25 April 1938 at the “South end of Gila Mountains” seems out of place and the
locality questionable. Before the mid-20th century it was customary to include the Tinajas Altas
Mountains in the concept of the Gila Mountains. On that same day Nichol collected Muhlenbergia
dumosa in the “Mohawk Mountains” and Aristida purpurea in the “Gila Mountains” (specimens at
ARIZ). There are no other records for Jacquemontia or Muhlenbergia dumosa in Yuma County
(Felger & Van Devender et al. 2012; SEINet 2014). Richard has looked for them in possible habitats
in the Gila-Tinajas Altas Mountains.
OP: Ajo Mts, 21 Nov 1934, Goodding 227. Alamo Canyon: 28 Aug 1943, Clark 10945 (ORPI); Van
Devender 31 Aug 1978 (ORPI). Ajo Mts, mouth of Alamo Canyon, 2200 ft, 7 Sep 1947, Fouts 198 (NMC).
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ABSTRACT
A floristic account is provided for three eudicot families as part of the vascular plant flora of
the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in the heart of the Sonoran Desert of southwestern
Arizona: Berberidaceae with 2 species, Bignoniaceae with 1 species, and Boraginaceae sensu lato
with 34 modern species plus one fossil species no longer present. Among the 3 families, at least 13 of
these species are also known from fossils recovered from Ice Age packrat (Neotoma) middens. This
is the tenth contribution for this flora, published in Phytoneuron and also posted open access on the
website of the University of Arizona Herbarium (ARIZ).

This contribution to our flora in southwestern Arizona (Figure 1) is the tenth published in a
series in Phytoneuron and also posted open access on the website of the University of Arizona
Herbarium (ARIZ). Three eudicot families are included in this contribution: Berberidaceae (1 genus
with 2 species, and at least 1 species represented by fossils); Bignoniaceae (1 genus with 1 species),
and Boraginaceae sensu lato (14 genera with 35 species, including 12 species represented by fossils).
(Table 1). There are no non-native taxa in the flora area among the 3 families.
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Figure 1. Flora area in southwestern Arizona. TA = Tinajas Altas. CP = Cabeza Prieta NWR. OP = Organ
Pipe Cactus NM. Green shading indicates approximate boundary of federally designated wilderness.

Family designations follow APG III (Angiosperm Phylogeny Group 2009; also see Stevens
2001). Fossil specimens are indicated with a dagger symbol (†) and the one fossil taxon no longer
present in the flora area is marked with two dagger symbols (††). In the following species accounts,
the accepted scientific names are in bold and selected synonyms are italicized within brackets [--].
Common names, when known or worthwhile, are in English, Spanish, and the Hia C-ed O’odham
dialect, respectively (Spanish-language names are italicized). The qualifications about and
approximately are generally omitted, with the obvious understanding that such quantitative values
are, to varying degrees, seldom exact. The identification keys are for the modern flora.
All photos and scans are by Sue Rutman unless otherwise stated. Photos of borage floral
parts and nutlets are by Michael G. Simpson and students, San Diego State University
(www.sci.sdsu.edu/plants/boraginaceae). All specimens cited are at the University of Arizona
Herbarium (ARIZ) unless otherwise indicated by the abbreviations for herbaria at Cabeza Prieta
National Wildlife Refuge (CAB), Organ Pipe Cactus National Monument (ORPI), and the
standardized abbreviations for herbaria (Index Herbariorum, Thiers 2013). We have seen specimens
or images of all specimen cited. When no collection number is provided, the specimen is identified
by the date of collection. Generally only the first collector’s name is given. Area designations are:
OP = Organ Pipe Cactus National Monument, CP = Cabeza Prieta National Wildlife Refuge, TA =
Tinajas Altas Region (Figure 1). Additional explanation of the format for this flora series is provided
in part 3 (Felger et al. 2013b). Descriptions and keys pertain to taxa and populations as they occur in
the flora area.
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Table 1. Local distributions and growth forms of Berberidaceae, Bignoniaceae, and Boraginaceae for the flora
in southwestern Arizona. † = Modern taxa also represented by a fossil specimen(s), †† = fossil taxon no longer
present in the flora area (not counted in the totals). OP = Organ Pipe Cactus National Monument, CP = Cabeza
Prieta National Wildlife Refuge, TA = Tinajas Altas Region. SU = Summer/warm season ephemerals, WI =
cool-season/winter-spring ephemerals, AP = facultative annuals or perennials, and PR = perennials.
Region
Taxon
BERBERIDACEAE
†Berberis haematocarpa
Berberis harrisoniana
†Berberis sp.
BIGNONIACEAE
Chilopsis linearis
BORAGINACEAE
†Amsinckia intermedia
†Amsinckia tessellata
†Cryptantha barbigera
Cryptantha ganderi
†Cryptantha maritima
†Cryptantha pterocarya
††Cryptantha utahensis
Eremocarya micrantha
Eucrypta chrysanthemifolia
Eucrypta micrantha
Harpagonella palmeri
Heliotropium curassavicum
Johnstonella angustifolia
Johnstonella holoptera
†Johnstonella racemosa
†Lappula occidentalis
Nama demissum
Nama hispidum
†Pectocarya heterocarpa
†Pectocarya platycarpa
Pectocarya recurvata
Phacelia affinis
Phacelia bombycina
Phacelia coerulea
†Phacelia crenulata
Phacelia distans
Phacelia neglecta
Phacelia pedicellata
Phacelia ramosissima
Phacelia rotundifolia
Pholistoma auritum
†Plagiobothrys arizonicus
Plagiobothrys jonesii
Tiquilia canescens
Tiquilia palmeri
Totals for Boraginaceae:

Organ Cabeza
Pipe Prieta

Tinajas
Altas

Growth Form
Ephemerals
Facultative
annual or Perennial
Summer Winter
perennial

OP
OP
(OP)

PR
PR
(PR)

OP

CP

OP
OP
OP

CP
CP
CP
CP
CP
CP

OP
OP

OP
OP
OP
OP
OP

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
27

CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP

PR
TA
TA
TA

WI
WI
WI
WI
WI
WI
(WI)
WI
WI
WI
WI

TA
TA
(TA)

TA

PR
TA

WI
AP
AP

TA
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI

TA
TA
TA

TA
TA
TA

PR
WI
WI
WI
WI

CP

CP
CP
28

TA
16

0

28

2

PR
PR
4
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BERBERIDACEAE – Barberry Family
Worldwide, mostly north temperate; 15 genera with 650 species.
Berberis – Barberry
The two species in the flora area are woody shrubs with rigid branches and bright yellow
inner bark and wood. Mostly evergreen; leaves with prominent petioles, odd pinnate or 3-foliolate,
the leaflets firm with large, spine-tipped teeth. Inflorescences (those in the flora area) of small, fewflowered racemes, the flowers bright yellow to yellow-orange, small, and 3-merous with 9 sepals in 3
whorls (the 3 outer ones also known as bracteoles) and 6 petals in 2 whorls, the petals nectiferous.
Stamens 6, tactile (closing inward when touched), the anthers opening by 2 apical valves. Fruits of
few-seeded berries, juicy and edible.
Shrubs of the two species occur at higher elevations in the Ajo Mountains, and in some parts
of Alamo Canyon they grow next to each other.
This genus is nearly worldwide with 500 species, with very few in deserts.
1. Leaflets mostly 5 or 7, conspicuously glaucous; berries reddish at maturity.
……………………………………………………………………………...... Berberis haematocarpa
1. Leaflets 3, not glaucous; berries blue-black at maturity................................. Berberis harrisoniana
Berberis haematocarpa Wooton
[Mahonia haematocarpa (Wooton) Fedde]
Red barberry. Figure 2.
Shrubs 1–2.5 m tall; bark rough and fissured. Leaves mostly evergreen, 4–10+ cm long, the
leaflets (3) 5 or 7 (9), bluish glaucous, the terminal leaflet longest and often stalked. Sepals yellow,
the petals yellow-orange. Berries 6–8 mm in diameter, reddish purple. Flowering winter and early
spring, the fruits ripe in April.
Common at higher elevations in the Ajo Mountains, and present in these mountains for more
than 13,500 years. The nearest population is isolated on Sierra Pinacate above 800 m.
Arizona to western Texas, southeastern California, southern Nevada, Colorado, and northern
Sonora and Chihuahua; often in oak woodland and chaparral.
OP: Alamo Canyon: 18 Dec 1939, Harbison 26268 (SD); 9 Mar 1946, Goodding A-13-46; upper
reaches of canyon, sepals light yellow-green, petals orange, 30 Mar 1988, Baker 7600 (ASU). Arch Canyon,
3500 ft, 28 Mar 1965, Niles 536. †Montezuma’s Head, leaflets, seeds, 13,500 ybp.

Berberis harrisoniana Kearney & Peebles
Kofa Mountain barberry. Figure 3.
Shrubs to 3 m tall. Leaves mostly evergreen, 4–11.5 cm long, the leaflets 3, sessile, all alike
or the terminal one largest, green to yellow-green, not glaucous; leaflets including the margins and
spines are thicker than those of B. haematocarpa. Flowers apparently monochromatic, yellow to
apparently darker (yellow-orange) with age. Berries 5–6 mm in diameter, bluish black. Flowering
January and February (March), the fruiting March and April (May).
Ajo Mountains; canyons and cliff bases at higher elevations.
Mountains for at least 9600 years.

It has been in the Ajo
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Documented otherwise from only three other isolated desert ranges: the Sand Tank
Mountains in Maricopa County, the Kofa Mountains in Yuma County, and southeastern California in
the Whipple Mountains. “Typical habitat is talus slopes and among bases of sheer cliffs, and canyons
between 760 and 1100 m. These microsites are generally shady with northern exposure and more
mesic than the surrounding desert. ... [It] is a relict species related to B. trifoliolata Moricand from
southeastern Arizona, New Mexico, and Texas” (Anderson & De Groot 2004: 395; also see Arizona
Rare Plant Committee 2001).
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Above Pitahaya Canyon, mesic area above base
of W face of Montezuma’s Head, 3400 ft, 16 Jan 1976, Phillips 76-2. Arch Canyon: S of arch, 3400 ft, deep
shaded canyon, wide crack in N facing cliff, 18 Feb 1978, Fay 738; Shrub to 3 m, mostly shaded by east-facing
steep slopes, 950–1000 m, 12 May 1988, Baker 7611 (ASU, ORPI). Trail from Bull Pasture to crestline, above
The Cones, 32º00.84’N, 112º41.06’W (NAD 27), 4025 ft, 9 Apr 2005, Felger (observation). †Alamo Canyon,
leaf fragments, seeds, 9570 ybp (very common).

Figure 2. Berberis haematocarpa. Middle fork of Alamo Canyon, 24 Mar 2008.
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Figure 3. Berberis harrisoniana. Estes Canyon, trail to Bull Pasture: (A & B) 30 Jan 2014; (C) note the two
shrubs at base of cliff, 10 Apr 2005.

†Berberis sp.
Ice Age midden samples from the Ajo Mountains, not identifiable to species, are probably
one or both of the present-day species. Some barberries occur today near all of the midden sites.
OP: †Alamo Canyon, leaflet fragments, seeds, 8130 to 29,110 ybp (4 samples). Montezuma’s Head,
leaflet fragments, seeds, 17,830 to 21,840 ybp (3 samples).

BIGNONIACEAE – Bignonia Family
This family of about 120 genera and more than 700 species is worldwide, mostly in the
tropics and subtropics with relatively few in deserts. Chilopsis has a single species.
Chilopsis linearis (Cavanilles) Sweet subsp. arcuata (Fosberg) Henrickson
Desert willow; mimbre. Figure 4.
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Figure 4. Chilopsis linearis subsp. arcuata. (A) By Lucretia Breazeale Hamilton. Gunsight Wash near Hwy
85: (B) Seeds, 1 Aug 2014; (C & D) 7 May 2006.

Large, hardwood shrubs or trees to 8 (10) m tall, the trunks seldom straight. Twigs and
leaves glandular-viscid: large, sessile glands on the leaves and internodes of young twigs eventually
rupture, leaving glandular dot-like areas and coating the surfaces with viscid exudate, functioning as
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extrafloral nectaries (Elias 1983; Henrickson 1985). These glands, however, do not break down at the
nodes, where they likewise seem to function as extrafloral nectaries (Henrickson 1985). (Desert
willow extrafloral nectaries seem to function largely at night, attracting mutualistic ants as well as
ant-parasitoid wasps; Carrey et al. 2012). Leaves slender and often 6–20 cm long, drooping, and
winter deciduous. Corollas 3–5 cm long, sweet scented, whitish to pale pink, streaked and mottled
with purple and yellow nectar guide lines. Flowering April to August but especially in spring. Fruits
of slender capsules 13–25 cm long and 0.5 cm wide, filled with flat, papery seeds with tufts of white
hairs at each end.
Large washes in the northeastern part of Cabeza Prieta and the northern part of Organ Pipe,
e.g., Kuakatch Wash to Growler Wash. In Kuakatch Wash it grows with blue palo verde, white-thorn
acacia, desert hackberry, ironwood, and velvet mesquite in the sparse gallery of trees and shrubs
lining the wash. In November 2001 the new growth on many of these desert willows was deformed
with a “witches’-broom” apparently caused by mites.
This subspecies occurs in northern Sonora and Baja California to southeastern California,
southwestern Utah, Arizona, and western New Mexico. Subspecies linearis occurs farther east in
New Mexico, western Texas, and north-central Mexico southward to San Luis Potosí, and the
southeasternmost population in Mexico is described as var. tomenticaulis (Henrickson 1985). This
variety has dark rose-pink or purplish flowers, and is favored by the horticultural trade and widely
planted in the Southwest including at Ajo; hybridization with native desert willow populations is a
potential concern. “Fruitless” and lower-fruiting and other horticultural selections have been patented
(e.g., Mountain States Nursery 2014). Desert willows can be clonally propagated by cuttings.
The flowers and slender fruits were eaten as a minor food by the Cahuillas (Bean & Saubel
1972). The tough, somewhat woody fruits, however, hardly seem edible. The Cahuillas and others
used the strong and flexible wood and branches for bows, house construction, and other practical
purposes including the bark or smaller branches for weaving material, nets, and in basketry (Bean &
Saubel 1972; Moerman 1998).
OP: Along washes S of Walls Well, 31 Oct 1943, Clark 11157 (ORPI). Growler Wash near Bates
Well Road, 8 Oct 2006, Rutman 2006-1008-13.
CP: Daniels Arroyo at Charlie Bell Road, 12 Jun 1992, common along margin of wash, Felger 92-547.
Growler Wash at Organ Pipe boundary, on both sides of the boundary, 12 Jun 1992, Felger (observation).

BORAGINACEAE – Borage Family
Annual (ephemeral) or perennial herbs (those in the flora area); many with rather harsh
calcified or silicified (glassy) hairs, others with soft hairs, or glabrous. Leaves mostly alternate, the
lower leaves sometimes opposite; first leaves of many species form a basal rosette; stipules none.
Inflorescences mostly of circinate scorpioid cymes—coiled to one side distally, straightening as it
grows, the flowers on one side; or flowers in small cymose clusters or axillary. Flowers radial (those
in the flora area), 4- or 5-merous; calyces and corollas 4- or 5-lobed; stamens epipetalous; ovary 4lobed in Boraginaceae sensu stricto, not lobed in Hydrophyllaceae. Many temperate and aridland
borages (including those in the flora area) have dry fruits that split into 4 or fewer 1-seeded nutlets;
those with fewer than 4 nutlets arrive at that condition by abortion of the developing fruit segments or
parts. Others have multiple-seeded capsules. (Some borages in other regions have fleshy fruits.)
Some borages are quite distinctive, while among others reliable identification often requires looking
at small but unique nutlets. All borages, sensu stricto, should be considered poisonous due to the
widespread occurrence of hepatotoxic pyrrolizidine alkaloids. Nearly worldwide, ±120 genera,
±2300 species.
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We follow APG III (Angiosperm Phylogeny Group 2009), wherein Boraginaceae includes
Hydrophyllaceae. Subsequent findings (e.g., Gottschling et al. 2014, Weigand et al. 2013; also see
Stevens 2001) would place the genera in southwestern Arizona as follows:
Boraginaceae: Amsinckia, Cryptantha, Eremocarya, Harpagonella, Johnstonella, Lappula,
Pectocarya, Plagiobothrys
Ehretiaceae: Tiquilia
Heliotropiaceae: Heliotropium
Hydrophyllaceae: Eucrypta, Phacelia, Pholistoma
Unplaced (sister to Cordiaceae, Ehretiaceae + Lennoaceae, and Heliotropiaceae): Nama
Boraginaceae in the flora area includes 14 genera with 34 modern species, 10 of which are
also represented by fossils, and one fossil (Cryptantha utahensis) no longer occurs in the flora area
(Table 1). Cool-season ephemerals make up 82% (28 species) of the modern flora, and the two
facultative annual/perennials also are cool-season plants. There are no summer-growing ephemerals.
The four perennials are herbaceous, and only Heliotropium (Ehretiaceae) and Tiquilia (Ehretiaceae)
are non-seasonal in growth response. Thus, the Boraginaceae (sensu stricto), Hydrophyllaceae (sensu
stricto), and Nama grow only during the cooler months.
Measurements of corolla width in the keys and descriptions represent the total diameter or
width of the corolla limb on both sides of the corolla aperture or throat as well as the aperture itself.
1. Plants glabrous, succulent, and often halophytic ........................................................ Heliotropium
1. Plants variously hairy, not succulent and glabrous.
2. Perennials, low-growing and usually long-lived, growing and flowering at various seasons;
flowers axillary, single or clustered, essentially sessile; corollas lavender; stigmas 2 and capitate.
............................................................................................................................................... Tiquilia
2. Winter-spring ephemerals; flowers in scorpioid cymes or axillary; corollas lavender or not; or if
herbaceous perennials, then the plants not low-growing.
3. Stems square in cross section, weak and scrambling, with hooked hairs on stem angles; calyx
with conspicuous auricles (sepal-like appendages between calyx lobes) .................. Pholistoma
3. Stems not square, not weak and scrambling, hairs not hooked; calyx without auricles.
4. Plants stinky and markedly glandular-viscid; inflorescence branches tightly coiled to one
side distally; fruits of capsules, seeds 4 to many ........................................................ Phacelia
4. Herbage not stinky, not markedly viscid (except Eucrypta); inflorescences coiled or not;
fruits of capsules or 1 to 4 nutlets.
5. Plants with stiff, glassy or conspicuously harsh hairs; corollas white or yellow-orange.
6. Corollas yellow-orange .................................................................................. Amsinckia
6. Corollas white.
7. Nutlets 2–4 per fruit, without a prominent ventral groove, the attachment scar
narrowly triangular to linear or ± round, along an elongated ventral keel or at base of a
short ventral keel ................................................................................... Plagiobothrys
7. Nutlets 1 or 4 per fruit, with an open to closed ventral groove, usually forked or
widened near the base, the attachment scar variable in shape, generally recessed,
sometimes minute; ventral keel absent
.................................. Cryptantha sensu lato (includes Eremocarya and Johnstonella)
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5. Herbage softer, hairs not harsh; corollas white, bluish, pinkish or lavender.
8. Corollas white or bluish; fruits usually of 4 nutlets (2 in Harpagonella), seeds 1 per
nutlet.
9. Plants staining reddish when pressed; calyx circumscissile, the calyx and nutlets
without spine-like appendages or teeth, the attachment scar located at the base of a
central keel ........................................................................ Plagiobothrys arizonicus
9. Plants not staining reddish; calyx not circumscissile, the calyx and/or some nutlets
bearing spine-like appendages or teeth (Harpagonella has unornamented nutlets but a
spinescent calyx).
10. Calyx bur-like; one pair of calyx lobes fused, accrescent, enclosing 1 or both
nutlets, with spine-like appendages on the back; nutlets 2, not toothed (caution: in
this couplet, do not confuse calyx lobes with the nutlets)
....................................................................................…………..... Harpagonella
10. Calyx not bur-like; calyx not accrescent and not enclosing nutlets, without
spine-like appendages; nutlets usually 4, the margins often toothed.
11. Plants generally erect, the main axis well developed; corollas pale blue or
whitish; nutlets held upright, the marginal teeth (spines) barbed ........ Lappula
11. Plants often spreading and without a strong main axis; corollas white;
nutlets spread open like tiny, open jaws, the marginal teeth not barbed (hooked
at tip in P.anisocarpa) ................................................................... Pectocarya
8. Corollas pinkish, purplish, or white; fruits of capsules with more than 4 seeds.
12. Leaves sessile or the blade tapering into the petiole, the margins entire (sometimes
inrolled); corollas pinkish or purplish ............................................................... Nama
12. At least the lower leaves petioled, the petiole and blade clearly differentiated, the
blades pinnately lobed, or toothed or wavy; corollas whitish, pale violet, or lavender,
with a pale yellow throat.
13. Stems slender and delicate, not succulent; leaf blades pinnately lobed; corollas
pale violet, or lavender, with a pale yellow throat .................................. Eucrypta
13. Stems thick, semi-succulent, short and stubby; leaf blades ovate; corollas
whitish ..................................................................................... Phacelia neglecta
Amsinckia – Fiddleneck
Winter-spring ephemerals, mostly erect, the herbage with coarse, often bulbous-based hairs.
Flowers in scorpioid cymes, coiled to one side distally, the corollas bright yellow-orange (no other
Sonoran Desert borages have yellow or orange corollas). Nutlets 4, homomorphic. The two species
in the flora area are common and widespread, often growing intermixed along washes, canyons,
floodplains, valley bottoms, bajadas, and rocky slopes. There is great variation in ornamentation and
sculpturing of the nutlets, which led Wilhelm Suksdorf (1931) to recognize about 235 species of
Amsinckia, nearly all of them subsequently buried in synonymy.
The genus includes about 14 species; western North America and two species in southwestern
South America.
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1. Calyx lobes 5, about equal in size; back of nutlets rough with ragged-edged ornamentations, arched
with a high dorsal spine-ridge............................................................................ Amsinckia intermedia
1. Calyx lobes 3 to 5, unequal in size, often 2- or 3-toothed at tip due to fusion of lobes; back of the
nutlets enamel-like with smooth-edged bumps (tessellated), not conspicuously arched, the dorsal
ridge not raised or only slightly so....................................................................... Amsinckia tessellata
Amsinckia intermedia Fischer & C.A. Meyer
Devil’s lettuce, common fiddleneck; cetkom. Figures 5 & 6.
Plants often 30–50 cm tall, and sometimes to 1 m tall in favorable, seasonally wet places.
Calyx lobes all alike. Corolla tube about 10-veined below insertion of the stamens. Nutlets 2.4–2.6
mm long, relatively deep and arched, the dorsal side (back) with a high ridge-crest, sculptured with
sharp, ragged surfaces. Plants, inflorescence branches, and hairs often less robust than those of A.
tessellata; also the inflorescences tend to become more elongated and slender in A. intermedia.
Widespread across the flora area in many habitats including valley floors, hills and
mountains. This species has been in the Tinajas Altas Region for at least 11,300 years. Widespread
in western North America.
There are reports of young plants eaten as greens, cooked or even fresh (Hrdlička 1908 and
Russell 1908, as interpreted by Rea 1997). Felger (2007) agreed with Amadeo Rea that these
unpleasant, rough-haired plants hardly seem palatable. Suksdorf “recognized over 100 species that
fall within” A. intermedia (Higgins 1979: 312).

Figure 5. Amsinckia nutlets. Cross-sections and dorsal views; from Gran Desierto, NW Sonora, by Matthew B.
Johnson: (A) A. intermedia; (B) A. tessellata var. tessellata.
OP: Aguajita Wash, 6 Apr 1988, Felger 88-305. 0.6 mi E of Lukeville, 20 Feb 1988, Felger 88-03.
Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-279 (ORPI).
CP: Charlie Bell Road just W of ORPI boundary, 25 Jan 1993, Felger 93-58.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Camino del Diablo, S end of Coyote Wash, 28 Mar
2010, Felger 10-169. †Butler Mts, nutlet, 11,250 ybp. †Tinajas Altas, nutlet, 9230 ybp.
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Figure 6. Amsinckia intermedia. (A) By Lucretia Breazeale Hamilton. Alamo Canyon: (B) 28 Feb 2009; (D)
with southwestern orangetip (Anthrocharis sarathoosa), 4 Mar 2009. (C) Kuakatch Wash near Hwy 85, 3 Mar
2014. (E–G) Nutlet, dorsal, ventral, and lateral view, bar = 1 mm; Claremont, CA, 26 Apr 1948, Gallup 145
(SDSU 4890); by Michael G. Simpson and students, http://www.sci.sdsu.edu/plants/amsinckia/taxa.html

Amsinckia tessellata A. Gray var. tessellata
Checker fiddleneck; cetkom. Figures 5 & 7.
Plants resembling A. intermedia but often larger and more robust. Calyx lobes usually
unequal with 2 of the lobes united. Corolla tube with about 20 veins below the insertion of the
stamens. Nutlets 2.8–3 mm long, the back tessellated with a mosaic of crowded, broad, irregular, and
smooth-edged bumps like cobblestone wrinkled by an earthquake, and sometimes with smooth,
transverse ridges.
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Figure 7. Amsinckia tessellata var. tessellata. (A) Kuakatch Wash near Hwy 85, 3 Mar 2014. Alamo Wash:
(B) sepals and developing nutlets, 11 Mar 2014; (C) 4 Mar 2009. (D–F) Nutlet, dorsal, ventral, and lateral
view, bar = 1 mm; Anza-Borrego State Park, San Diego Co., CA, 19 Mar 2005, Gregory 1327 (SD 173640); by
Michael G. Simpson and students, http://www.sci.sdsu.edu/plants/amsinckia/taxa.html

Widespread in Cabeza Prieta and Organ Pipe, and Tinajas Altas at the west boundary of
Cabeza Prieta. Rocky to gravelly, sandy, or cinder soils; slopes, pediments, flats, and arroyo beds.
This species has been in the flora area for more than 21,000 years.
Eastern Washington, Idaho, and Utah to Baja California and northern Sonora. An additional
variety occurs in California. This species is disjunct in South America.
OP: Alamo Canyon, Nichol 14 Mar 1939. Bates Well, 22 Apr 1942, Cooper 727. Aguajita Wash,
Beale 8 Apr 1988 (ORPI). †Alamo Canyon, nutlets, 21,110 ybp. †Montezuma’s Head, nutlets, 17,830 &
20,490 ybp. †Puerto Blanco Mts, nutlets, 9860 ybp.
CP: Jose Juan Tank, 23 Feb 1993, Felger 93-104. Buckhorn Tank, 27 Feb 1993, Felger 93-181.
Camino del Diablo at W boundary of Refuge, 27 Feb 1993, Felger 93-197.
TA: Camino del Diablo at E boundary of Tinajas Altas Region, 28 Mar 2010, Felger 10-161. †Butler
Mts, nutlets, 10,360 ybp. †Tinajas Altas, nutlets, 9230 to 15,050 ybp (3 samples).
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Cryptantha sensu lato
Winter-spring ephemerals plus two perennial species (Johnstonella holoptera and J.
racemosa) growing and flowering only during the cooler seasons; with glassy or coarse hairs. Leaves
slender and sessile. Flowers in scorpioid cymes, coiled to one side distally, or sometimes not
evidently coiled or only slightly so. Flowers small and white (those in the flora area). Fruits with 1–
4 nutlets enclosed in a calyx covered with harsh, glassy or coarse hairs. Nutlets often dissimilar
(heteromorphic) in size and ornamentation, and how readily they fall out of the calyx, or all similar
(homomorphic) (Figure 8). The different nutlets morphologies including sizes (weights) can lead to
different strategies for dispersal and establishment (e.g., Felger 2000). In the classical sense,
Cryptantha sensu lato includes 150 species in North America, especially the western part, and in
Andean South America.
Hasenstab-Lehman and Simpson (2012) show that Cryptantha in the broad sense is not
monophyletic, and those in the Sonoran Desert are best classified into three genera: Cryptantha,
Eremocarya, and Johnstonella.
Key to the species of Cryptantha sensu lato
1. Nutlet margins sharp-edged, knife-like, or winged.
2. Nutlet margins knife-edged but not winged; inner face of nutlet flat; back of nutlet smooth and
markedly convex. ............................................................................................. Johnstonella costata
2. Nutlet margins winged (very narrowly so in J. racemosa); inner nutlet face not flat; back of
nutlet studded with bumps.
3. Ephemerals; calyx broad (lobes ovate to lance-ovate); wing of nutlet usually as wide as body
and fringed with finger-like projections. ………………….................... Cryptantha pterocarya
3. Ephemerals to perennials; calyx narrow (lobes lanceolate); wing of nutlet narrower than the
body and entire.
4. Bark not peeling away or only moderately exfoliating with age; nutlets similar in size, the
margin with a ribbon-like wing. ............................................................. Johnstonella holoptera
4. Bark conspicuously peeling away; nutlets dissimilar in size, the margin with a very narrow
bead-like wing. ........................................................................................ Johnstonella racemosa
1. Nutlet margins rounded or angled but not knife-edged or winged.
5. Inflorescences strongly coiled to one side distally; flowers without bracts between (subtending)
them.
6. Plants often about as wide as tall, branching from near base; flowers crowded in
inflorescence; nutlets within a fruit dissimilar (heteromorphic), 4 per fruit, nutlet toward
inflorescence axis larger than the other 3. ........................................... Johnstonella angustifolia
6. Plants often taller than wide; flowers often not crowded in inflorescence; nutlets 1 or if 3 or 4
then all of the same size and similar within a fruit (homomorphic).
7. Nutlets rough (tuberculate), (1) 4 per fruit……………....................... Cryptantha barbigera
7. Nutlets smooth, 1 (occasionally 2) per fruit. ........................................... Cryptantha ganderi
5. Inflorescences not prominently coiled to one side distally; bracts beneath (subtending) at least
some flowers.
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8. Stems not unusually slender, not wire-like; dye in roots and stems not conspicuous; bracts
few; nutlets 1............................................................................................ Cryptantha maritima
8. Stems markedly slender, wire-like; roots and stems with copious purple dye; each flower
subtended by a leaf-like bract; nutlets 4…............................................. Eremocarya micrantha

Figure 8. Nutlets of Cryptantha, Eremocarya, and Johnstonella. (A) Cryptantha barbigera var. barbigera; (B)
C. ganderi; (C) C. maritima; (D) C. pterocarya var. cycloptera; (E) Eremocarya micrantha; (F) Johnstonella
angustifolia; (G) J. holoptera; (H) J. racemosa; by Matthew B. Johnson (from Felger 2000).

Cryptantha
Annuals in North America (cool-season ephemerals in the Sonoran Desert), mostly the
western part, 55 species; and 68 species in Andean South America, including two also in North
America (amphitropical species) (www.sci.sdsu.edu/plants/cryptantha/).
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Cryptantha barbigera (A. Gray) Greene var. barbigera
Bearded cryptantha, bearded cat’s eye. Figures 8A & 9.
Plants often 15–55 cm tall, the inflorescences open and loose with several long branches, or
the plants sometimes only 3–6+ cm tall when water stressed. Larger leaves often 3–17 × 0.4–1.4 cm,
linear to lanceolate, the apex obtuse; often not forming a basal rosette. Inflorescences prominently
coiled distally. Calyx, especially basally, with long, white hairs (hence the specific and common
names). Corollas often 4 mm wide. Nutlets (1.7) 1.8–2.2 mm long, (1–3) 4 per fruit, homomorphic,
the surfaces brown to gray with prominently raised bumps (tuberculations) throughout, the margins
rounded, the inner face not flat, the ventral groove and nutlet itself slightly crooked. The plants
sometimes sterile with abnormal growth apparently caused by infestations of mites.

Figure 9. Cryptantha barbigera var. barbigera. (A) Alamo Wash near Hwy 85, 5 Mar 2014. (B) Chico Shunie
area, 26 Feb 2005. (C) Victoria Mine, Puerto Blanco Mts, 1 Apr 2010. (D–F) Nutlet, dorsal, ventral, and
lateral views, bar = 1 mm; Anza-Borrego State Park, San Diego Co., CA, 6 Jun 1991, Simpson 6V19AD (SDSU
5378); by Michael G. Simpson and students, http://www.sci.sdsu.edu/plants/cryptantha/taxa/C_barbigera/v_b/

Widespread across the flora area in many habitats; sandy soils of washes and plains, and on
rocky slopes to higher elevations. It has been in the flora area for at least 13,500 years.
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Variety barbigera ranges from southeastern California to southwestern Utah, Arizona,
southern New Mexico, west Texas, Baja California, and northern Sonora. Cryptantha barbigera var.
barbigera from Arizona and farther east has a distinctive appearance, being more slender with
slightly larger corollas than Californian populations, however the bearded calyx is a constant feature
(Ronald B. Kelley, pers. comm. to R. Felger, 2014). Another variety, C. barbigera var. fergusoniae
J.F. Macbride, occurs in the California deserts.
OP: Puerto Blanco Mts, Nichol 25 Feb 1939. Alamo Canyon, 12 Apr 1978, Bowers 1249. 2 mi E of
Bates Well, 30 Mar 1979, Bowers 1595. Aguajita, 23 Oct 1987, Felger 87-260. Trail from The Cones to
Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-288. †Montezuma’s Head, nutlets, 13,500 ybp. †Puerto Blanco
Mts, nutlets, 9070 ybp.
CP: Tule Mts, 23 Mar 1935, Kearney 10880. Charlie Bell Pass, 3 Apr 1992, Whipple 3943 (CAB).
Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-273.
TA: Tinajas Altas Mts, above the tinajas, 19 Mar 1998, Felger 98-137. †Tinajas Altas, nutlets, 5080
ybp.

Cryptantha ganderi I.M. Johnston
Dune cryptantha. Figures 8B & 10.
Plants often 10–30 cm tall, vegetatively similar to C. barbigera but usually with somewhat
smaller, narrower leaves and more rigid stems. Larger leaves 4.5–8 cm × 2.2–5 mm, not in a basal
rosette. Inflorescences prominently coiled distally. Corollas pure white, 2.8–3.5 mm wide. Nutlets
2.6–2.9 mm long, smooth, 1 (2) per fruit (ovules or immature nutlets rarely 3).

Figure 10. Cryptantha ganderi. (A) Dunes, Mex Hwy 2 through Gran Desierto, W of Tule Mts, Sonora, 5 Mar
2014. (B–D) Nutlet, dorsal, ventral, and lateral views, bar = 1 mm; San Diego Co., CA, 19 Mar 1983,
Armstrong 252 (SD 115050); by Michael G. Simpson, and students, <http://www.sci.sdsu.edu/plants/
cryptantha/taxa/C_ganderi/>
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Locally the most common cryptantha on dunes and sand flats of the Pinta Sands, often
growing with Eremocarya micrantha and Johnstonella angustifolia. Common in sand soils of
northwestern Sonora, and in Arizona known only from the Pinta Sands and Mohawk Dunes. Also
localized in sand soils in NE Baja California and in SE California. It was not confirmed for Arizona
until 1993 (Felger et al. 1993).
Cryptantha ganderi is a dune and sand endemic perhaps related to C. barbigera. HasenstabLehman and Simpson (2012) show that it is closely related to C. intermedia, which shows similarities
to C. barbigera. The vegetative plants might be confused with those of C. barbigera; C. ganderi
nutlets are similar in shape to those of C. barbigera but larger, smooth and slightly more slender, the
ventral groove narrower and straight (rather than crooked), and the sinus at the base of the groove
smaller. Also C. ganderi usually has only 1 nutlet whereas C. barbigera has 1 to 4.
CP: Dunes S of E side of Pinacate lava flow–Camino del Diablo junction, 21 Mar 1992, Harlan 90
(CAB). Pinta Sands, 11 Apr 1993, Felger 93-388.

Cryptantha maritima (Greene) Greene var. maritima
[C. maritima var. pilosa I.M. Johnston]
White-haired cryptantha. Figures 8C & 11.
Plants highly variable in size, often with an erect main axis and branching mostly above the
middle. Stems dark brown to red-brown, foliage often dark green, the dead, dark brown leaves
persisting on stems. Inflorescence branches short, reaching 2 (3.5) cm, scorpioid cymes only slightly
coiled at the tips, appearing racemose. Corollas 0.5–1.5 mm wide. Fruiting calyx slender, with
relatively large glassy hairs, and much longer than the enclosed nutlet. Nutlets 1.2–1.5 mm long,
smooth, shiny, dark red-brown, slender, 1 per fruit. As with C. barbigera, the plants are sometimes
deformed, apparently due to mite infestations.
Common throughout the flora area in many habitats; washes and sand flats to rocky slopes
often to their peaks. This species has been in the flora area for more than 11,000 years.
Western and southern Arizona, southern Nevada, southern California, both Baja California
states, and Sonora south to the Guaymas region, and disjunct in South America.
Variety pilosa does not seem worthy of recognition; it often occurs freely intermixed and
intergrades with var. maritima (Felger 2000; Simpson & Hasenstab 2009). Variety maritima has 2
ovules and 1 or 2 nutlets, although all specimens seen in the flora area and adjacent northwestern
Sonora have 1 nutlet; plants in California often have 2 nutlets, one smooth and one tuberculate. The
distinctive C. maritima var. cedrosensis (Greene) I.M Johnston on Isla Cedros off the coast of Baja
California has 4 ovules and 1–4 nutlets.
OP: Quitobaquito, 18 Mar 1945, Gould 3005. Sierra de Santa Rosa, 11 Feb 1978, Bowers 1032. SE
of Dripping Springs, 29 Jan 1986, Phillips 86-6 (ORPI). Aguajita Wash, 6 Apr 1988, Felger 88-269. †Puerto
Blanco Mts, calyces, nutlets, 9070 & 9720 ybp. †Montezuma’s Head: fruits with calyces and nutlets (1 per
fruit, smooth, 1.8 mm long), 20,490 ybp; fruits with calyces, nutlets (1 per fruit, smooth), 21,840 ybp.
CP: Tule Tank, Goodding 6 Mar 1940 (ASU). 8 mi E of Papago Well, Agua Dulce Mts, 14 Apr 1941,
Benson 10758. Charlie Bell Pass, 3 Apr 1992, Whipple 3916 (CAB). Cabeza Prieta Peak, summit, 24 Mar
1995, Yeatts 3660 (CAB).
TA: Tinajas Altas, 23 Mar 1935, Kearney 10905. †Butler Mts, calyx, nutlets, 740 to 10,360 ybp (3
samples). †Tinajas Altas, fruits, nutlets, 4010 to 11,040 ybp (8 samples).
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Figure 11. Cryptantha maritima var. maritima. (A) Desert Hot Springs, Riverside Co., CA, photo by Max
Licher (SEINet). (B–D) Nutlet, dorsal, ventral, and lateral views, bar = 1 mm; E shore of San Ignacio Lagoon,
Baja California Sur, 26 Mar 1974, Moran 21176 (SD 86945); by Michael G. Simpson and students,
http://www.sci.sdsu.edu/plants/cryptantha/taxa/C_maritima/C_maritima_v_m/

Cryptantha pterocarya (Torrey) Greene var. cycloptera (Greene) J.F. Macbride
Wing-nut cryptantha, fringe-nut cryptantha. Figures 8D & 12.
Plants erect and unbranched, or with mostly few, ascending branches. Inflorescences
appearing racemose, only slightly coiled distally on larger plants. Calyx appearing angled due to
thickened midribs of calyx lobes, these broadly ovate, obtuse, and bright green, becoming tan, and
enlarging to 4.5–6 mm long as the fruit matures. Corollas 1–1.5 mm wide. Nutlets homomorphic,
2.5–3 mm long, 4 per fruit, intricately sculptured, the body studded with blunt tubercles and edged by
a broad, light-colored wing edged with blunt, finger-like projections, the wings often bent as they
grow crammed in the calyx, the wings and body the color of milk chocolate speckled with darker
blotches. (In occasional water-stressed plants the wing-margin of the odd nutlet is much narrowed
but not wingless.) This Cryptantha is readily recognized by the relatively large fruits and broad
sepals, green when fresh and only moderately hairy, and relatively large nutlets with broad,
ornamented wings.
Common throughout the flora area in many habitats including desert flats, washes, canyons,
bajadas, and rocky slopes often to their summits. Its history in the flora extends to at least 22,000
years.
Variety cycloptera is widespread in Sonora, both Baja California states to Washington and
Utah, and eastward to New Mexico and western Texas. Two other varieties in western United States
and northwestern Mexico.
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Figure 12. Cryptantha pterocarya var. cycloptera. Alamo Wash: (A) 5 Mar 2014; (B) 11 Mar 2014. (C) Sierra
Los Tanques near Mex Hwy 8, Sonora, 19 Mar 2010. (D) Dorsal and ventral view of nutlet, bar = 1 mm: Hills
near Tucson, Pringle 15 Apr 1884 (SD28896), by Michael G. Simpson and students, http://www.sci.sdsu.edu/
plants/cryptantha/taxa/C_pterocarya/var_cycloptera/C_pterocarya_v_cycloptera.html
OP: Alamo Canyon, 23 Mar 1941, McDougall 19. Victoria Pass, 8 Apr 1941, McDougall 54. 2 mi
WSW of Bates Well, 30 Mar 1978, Bowers 1124. Twin Peak, 4 Mar 1984, Van Devender 84-49. Quitobaquito,
29 Mar 1988, Felger 88-122. †Alamo Canyon, nutlets, 8590 & 9570 ybp. †Montezuma’s Head: Nutlets,
13,500 ybp; Fruits with calyces and nutlets (nutlets 3, the body 1.6 mm long, gray with tubercles, and very
narrow band-like margin, not really winged but the margin is somewhat irregular and not smooth-edged, it
appears to be C. pterocarya that has not formed a broad wing; the body color and size, shape, and tubercles
match in every way except the narrow margin—although the nutlet margins can sometimes be narrow or absent
in modern specimens), 20,490 ybp; Fruits with calyces, nutlets 4, nearly all alike, about same size, dull gray
with whitish tubercles, and narrow slightly scalloped margins, the wings appear not fully formed, 21,840 ybp.
†Puerto Blanco Mts, nutlets, 2340 & 9070 ybp.
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CP: Tule Tank, 23 Mar 1935, Kearney 10893. Charlie Bell Pass, 3 Apr 1992, Whipple 3918.
Bassarisc Tank, 26 Feb 1993, Felger 93-123. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-274 (CAB). Cabeza
Prieta Peak, summit, 24 Mar 1995, Yeatts 3660.1 (CAB).
TA: Tinajas Altas, 1700 to 1900 ft, on cliffs, Van Devender 10 Mar 1980. †Butler Mts, nutlets, 10,360
ybp. †Tinajas Altas, nutlets, 11,040 ybp.

††Cryptantha utahensis (A. Gray) Greene
Ephemerals, presently in the Mojave Desert and pinyon-juniper regions of Mohave County,
Arizona, above about 950 m, and east-central California to southwestern Utah.
TA: †Tinajas Altas, calyx, nutlets, 11,040 ybp.

Eremocarya
Eremocarya has two species. Eremocarya lepida (A. Gray) Greene (E. micrantha var. lepida
(A. Gray) J.F. Macbride) occurs in southwestern California and northwestern Baja California
(Simpson et al. 2014).
Eremocarya micrantha (Torrey) Greene
[Cryptantha micrantha (Torrey) I.M. Johnston. Eritrichium micranthum Torrey]
Dwarf cryptantha. Figures 8E & 13.
Diminutive ephemerals with very slender stems, the roots and stems staining bright redpurple when pressed. This is the smallest cryptantha sensu lato in the region. Plants 3–10 cm tall,
branched mostly above, stems very slender, the bark peeling on the lower stems of larger, older
plants; hairs small, mostly appressed. Leaves 3–8 mm long, relatively few and scattered, those of the
first 1 or 2 nodes opposite and not in a basal rosette. Inflorescence branches not strongly coiled,
reaching 5 (15) mm long. Flowers minute, each subtended by a leafy bract; corollas 0.8–1.5 mm
wide, white with a yellow center. Nutlets homomorphic or heteromorphic, 4 per fruit, 0.9 mm long,
slender, either all smooth or all rough (tuberculate), or with 1 rough and 3 smooth nutlets.
Sandy soils and dunes in the Pinta Sands area of Cabeza Prieta.
Oregon and California to Utah, Baja California, Arizona, and northwestern Sonora, and
eastward to western Texas.
CP: Pinacate Lava Fields, 20 Mar 1933, Shreve 6217. W side of Pinacate lava, 29 Mar 1985,
McLaughlin 2990. Pinta Sands, 1 Feb 1992, Felger 92-17.

Eucrypta
Delicate plants, aromatic and viscid-glandular. Leaves pinnatifid, opposite below, alternate
and reduced above; petiole bases clasping the stem. Flowers axillary or more often on few-flowered
slender branches, the pedicels thread-like, elongating in fruit. Calyx divided about ½ to ¾ of the way
to the base, the lobes enlarging slightly in fruit. Stamens not protruding from corolla. Style bifid near
apex. Seeds several to 16. The plants frequently grow under trees and shrubs and at the base of
rocks. This genus includes two species.
1. Leaf lobes shallowly pinnatifid, the tips obtuse-angled rather than rounded; calyx glands not
stalked; calyx opening wide (like a dish) at maturity to expose the capsule, the calyx lobes broadly
spreading; seeds dimorphic. .................................................................... Eucrypta chrysanthemifolia
1. Leaf lobes entire or sometimes few-toothed, the tips rounded; calyx with sessile and usually also
stalked glands; calyx lobes erect and enclosing the capsule (only tip of capsule visible); seeds all
alike. ...................................................................................................................... Eucrypta micrantha
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Figure 13. Eremocarya micrantha. (A) Red Rock State Park, near Sedona, Yavapai Co., 22 Apr 2001, photo
by Max Licher (SEINet). (B) Mohawk Dunes, 3 Mar 2014, photo by Sue Carnahan (SEINet). Nutlets, dorsal,
ventral, and lateral views, bar = 1 mm: (C–E) tuberculate (rough) nutlets, Pinyon Wash, Anza-Borrego State
Park, San Diego Co., CA, 12 Apr 1963, Morgan K83 (SDSU 05421); (F–H) smooth nutlets, Borrego Valley,
San Diego Co., CA, 25 Mar 1933, Purer 4943 (SD 39196); by Michael G. Simpson and students,
http://www.sci.sdsu.edu/plants/eremocarya/taxa/E_micrantha/

Eucrypta chrysanthemifolia (Bentham) Greene var. bipinnatifida (Torrey) Constance
Spotted hideseed. Figure 14.
Plants highly variable in size depending on soil moisture and shading. Stems 4–15 (25) cm
long. Leaves pinnatifid to partially bipinnatifid, mostly 1.5–7 × 0.5–3 (4) cm, “fern-like” or finely
dissected. Calyx divided about ⅔ of the way to the base, at maturity (4.5) 5.5–6.5 mm across, rotate,
the lobes spreading to reveal the capsule; calyx pubescent but without stalked glandular hairs.
Corollas pale lavender. Capsules at maturity separating into 2 conic-hemispherical halves with stout
white hairs. Seeds dimorphic within the same capsule: several seeds chunky, blunt-ended, and
irregularly lumpy-wrinkled, dark brown with age, 1 mm long, and 2 seeds light brown, 1.2 mm long,
flattened and concave on one side, and sharp-edged and strongly convex (almost conic) on the other
side, essentially smooth on both sides (the convex side minutely reticulate).
Widespread and often common in canyons and on rocky slopes, especially north-facing, and
in washes, and less common on flats and in open areas. High elevations in Ajo Mountains to low
elevations across Organ Pipe and much of Cabeza Prieta, especially the eastern two-thirds. Eucrypta
chrysanthemifolia and E. micrantha often grow intermixed; E. chrysanthemifolia seems to favor
slightly more mesic microhabitats and be the more common of the two at higher elevations.
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Figure 14. Eucrypta chrysanthemifolia var. bipinnatifida. (A) Estes Wash, 28 Feb 2009. (B) Jesusita Trail, N
of Santa Barbara, Santa Barbara Co., CA, 11 Apr 2009, photo by Patrick Alexander (SEINet). (C) Alamo
Canyon near Alamo Well, 11 Mar 2014. (D) Estes Canyon, 5 Mar 2005.

Variety bipinnatifida in deserts in Arizona, southern Californica, Nevada, Baja California,
and to southern Sonora in thornscrub. Replaced by var. chrysanthemifolia on the Pacific coast of
California and Baja California.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10827. Alamo Canyon, 14 Mar 1941, Benson 10661.
Victoria Pass near Burnham’s Mine, 8 Apr 1941, McDougall 52. Quitobaquito, 29 Mar 1988, Felger 88-134.
Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-268.
CP: Camino del Diablo, 7.6 mi E of Papago Well, 12 Mar 1983, Daniel 2656 (ASU). Heart Tank, 27
Feb 1993, Felger 93-158 (CAB).
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Eucrypta micrantha (Torrey) A. Heller
Desert hideseed; peluda. Figure 15.
Plants with stalked glandular hairs intermixed with non-glandular hairs. Stems often 5–23
(28) cm long, erect to ascending, sometimes spreading on larger plants or when shaded. Leaves
pinnatifid, 1.5–5 × 0.5–2.6 cm. Calyx usually divided about halfway or more to the base, beset with
stalked glandular hairs as well as non-glandular hairs; fruiting calyx 3–6 mm long, not spreading open
at maturity (revealing only the tip of the capsule). Corolla lobes white, pale violet, or lavender, the
throat yellow with yellow nectaries and often nectar-filled in the morning. Capsules splitting but the
2 carpels not falling free, the halves obovoid, with obtuse tips. Seeds up to 16 per capsule, all alike,
brownish black, 0.8–1 mm long, incurved and cylindrical, with sharply sculptured transverse ridges.

Figure 15. Eucrypta micrantha. Kuakatch Wash near Hwy 85: (A) 28 Jan 2013; (C) 13 Mar 2010. (B) Alamo
Canyon near the well, 1 Feb 2014. (D) Estes Wash, 21 Mar 2010.

Widespread and common from the Ajo Mountains to low elevations across the flora area.
Southeastern California to Nevada, Utah, and Texas, Baja California, and northern Sonora.
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OP: Valley back of Montezuma Head, 28 Mar 1941, McDougall 43. Quitobaquito, Nabhan 18 Feb
1983. Armenta Road 1.4 mi W of Ariz Hwy 85, 11 Mar 2003, Felger 03-269.
CP: Eagle Tank (Simmons 1966). Charlie Bell Pass, 3 Apr 1992, Whipple 3921. 2 mi NW of
Christmas Pass, Rutman 18 Feb 2002. Chico Shuni Well, 2 Feb 2003, Rutman 2003-40.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Canyon below Raven Butte Tank, 29 Mar 2010, Felger
10-229. Coyote Water, 21 Feb 2005, Felger 05-134.

Harpagonella
This genus has two taxa.
Harpagonella palmeri (A. Gray) var. arizonica I.M. Johnston
Arizona grappling-hook. Figure 16.
Small spring ephemerals resembling a Pectocarya. Inflorescences of scorpioid cymes, coiled
to one side distally in young plants but appearing racemose in older plants. Flowers small and white.
Pedicels ascending, recurved to coiled in fruit. Upper 2 calyx lobes partly fused, the lower 3 calyx
lobes smaller and separate from each other. Fruits tightly enclosed in a highly modified and strongly
accrescent bur-like calyx becoming indurate with spinescent sepal lobes 3–4.5 mm long with hooked
spines and enveloping the nutlets. Nutlets 2, spreading, and heteromorphic, the margins entire.
Common in open, rocky areas in Bull Pasture in the Ajo Mountains and otherwise known in
the flora area from the Santa Rosa Mountains.
Variety arizonica occurs in southwestern Arizona and northern Sonora, but not in the drier,
lower-elevation regions. In a forthcoming publication, Matt Guilliams and Bruce Baldwin treat
variety arizonica as a distinct species. Variety palmeri occurs in southwestern California and Baja
California including Isla Guadalupe. The nutlets are similar in both taxa although those of var.
arizonica are larger and the whole fruit and calyx appendages of var. arizonica are larger than those
of var. palmeri.
OP: Near Diaz Peak, 1070 m, Dakan 11 Feb 1973 (ORPI). Bull Pasture, 10 Apr 2005, Felger 05-218.

Heliotropium
A diverse, worldwide genus of about 250 species.
Heliotropium curassavicum Linnaeus var. oculatum (A.A. Heller) I.M. Johnston ex Tidestrom
Alkali heliotrope; hierba del sapo; babad 'i:vakĭ, kakaicu 'i:vakĭ. Figure 17.
Perennial herbs often with somewhat thickened rootstocks, and often flowering in the first
season; glabrous, semi-succulent to succulent, and bluish glaucous. Above ground parts frostsensitive. Leaves mostly 2.5–7.5 cm long. Inflorescences terminal, of 2–several spike-like scorpioid
cymes, coiled to one side distally. Corollas 4–7 mm wide, white with a yellow center that changes to
purple with age. Stigma sessile. Fruits of 4 ovoid nutlets. Growing and flowering with warm to hot
weather any time of year.
At various waterholes, occasionally along washes or canyons with temporary water, and
moist, alkaline soils at Aguajita, Quitobaquito, and Williams Springs. Mule deer at Dripping Spring
in Organ Pipe are known to dig down to eat the roots during the pre-summer dry season.
California east across the Southwest to Texas and northern Mexico; often in alkaline or saline
soils. The Heliotropium curassavicum complex occurs in warm regions of the Western Hemisphere
and is adventive in the Old World.
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Figure 16. Harpagonella palmeri. (A & B) Var. arizonica, Bull Pasture, 7 Mar 2014. Nutlet and fruit, bar = 1
mm: (C) var. palmeri, nutlet, Monte Vista Ranch S of Ramona, San Diego Co., CA, 18 May 2006, Rebman
12817 (SD 177861); (D) var. arizonica, face view of calyx enclosing the fruit, NE Sierra El Humo, Sonora, 7
May 2005, Van Devender 2005-842 (ARIZ 377143); by Michael G. Simpson and students, http://www.sci.
sdsu.edu/plants/pectocarya/taxa/H_palmeri/

Alkali heliotrope was used by the Hia C-ed O’odham as a remedy for coughs and sore throat
(Felger et al. 1992); by the Gila River Pimas to treat sore eyes, sores, and wounds (Russell 1908; Rea
1997); and by Seris to treat colds and stomachaches (Felger & Moser 1985).
OP: Quitobaquito, Nichol 28 Apr 1939. Rincon Spring, 13 Apr 1941, McDougall 90. William Spring,
Van Devender 30 Aug 1978. Aguajita Spring, 6 Apr 1988, Felger 88-276.
CP: Agua Dulce Spring, 13 Jun 1992, Felger 92-577.
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Figure 17. Heliotropium curassavicum var. oculatum. (A) By Lucretia Breazeale Hamilton. (B) Quitobaquito
15 Feb 2009. (C) Las Conchas, Puerto Peñasco, Sonora, 14 Feb 2014.

Johnstonella
Ephemerals or facultative perennials (two species); germinating, growing, and flowering
during cooler seasons. Often with coarse, bulbous-based hairs.
Amphitropical in distribution: southwestern North America (11 species) and southern South
America (2 species) (/www.sci.sdsu.edu/plants/johnstonella/taxa.html).
Johnstonella angustifolia (Torrey) Hasenstab & M.G. Simpson
[Cryptantha angustifolia (Torrey) Greene]
Narrow-leaf cryptantha, desert cryptantha. Figures 8F & 18.
Plants highly variable in size depending on soil moisture, several to 35 cm tall, the larger
plants often globose and bushy. Inflorescences coiled to one side distally. Calyx lobes relatively
slender, much longer than nutlets. Corollas often 2–3 mm wide. Nutlets heteromorphic (those in the
flora area, or rarely homomorphic, the 4 nutlets of the same size), 4 per fruit, all alike except the
nutlet toward the inflorescence axis almost always larger, the 4 nutlets more or less triangular, the
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surfaces light brown, tuberculate (evenly dotted with tiny whitish bumps), the margins round-angled
(rarely sharp-edged but not prominently knife-edged), the larger nutlet 1–1.4 mm long, the others
(0.65) 0.8 (0.9) mm long.
One of the most widespread and abundant winter-spring ephemerals in the region. Many
habitats including dunes, washes, creosotebush plains, bajadas, and rocky slopes; often especially
large and robust on the Pinta Sands. It has been in the flora area for more than 13,500 years.
Dry regions of southwestern United States and Mexico in Baja California and Sonora south to
the vicinity of Guaymas. This is one of those itchy plants that get in your socks and sleeping bag.

Figure 18. Johnstonella angustifolia. (A) Alamo Wash, 24 Mar 2008. (B) Dorsal view of heteromorphic
nutlets, bar = 1 mm; near Cottonwood Springs Campground, Joshua Tree National Park, Riverside Co., CA, 1
Apr 2008, Hasenstab 52 (SDSU 18687); by Michael G. Simpson and students, <http://www.sci.sdsu.edu/
plants/johnstonella/taxa/J_angustifolia/>
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OP: 1 mi N of Sonoyta, 22 Mar 1941, McDougall 17. Quitobaquito, 14 Apr 1963, Felger 7671.
Senita Basin, 26 Feb 1978, Bowers 1093. 2 mi E of Bates Well, 30 Mar 1979, Bowers 1593.
CP: Sandy soil, Pinacate Lava Fields, 20 Mar 1933, Shreve 6219. N of Las Playas, in malpais desert,
Darrow 15 Apr 1941. Pinta Sands, 13 Mar 1983, Eiber 39a.
TA: Tinajas Altas, Van Devender 5 Mar 1983.

Johnstonella costata (Brandegee) Hasenstab & M.G. Simpson
[Cryptantha costata Brandegee]
Ribbed cryptantha
Stems erect, the branches somewhat stiff and straight (not as open and loose as in Cryptantha
barbigera or J. angustifolia). Corollas 1–2 mm wide. Nutlets 4, homomorphic (or 1 sometimes
larger), the margins knife-edged but not winged; inner face of nutlet flat; back of nutlet smooth and
notably convex.
Not known from the flora area but should be sought on dunes and sand soils in the
southwestern part of Cabeza Prieta and in the Tinajas Altas Region in the Lechuguilla Valley and
west of the Tinajas Altas Mountains. The nearest known records are from the Yuma dunes near the
southwest margin of the Tinajas Altas Region, the Mohawk Dunes, and the Gran Desierto dunes and
sand soils in adjacent Sonora just south of Arizona (e.g., Felger 2000).
Dunes and sand soils in the Mojave and Sonoran Deserts: southwestern Arizona, Baja
California, California, and Nevada.
Yuma Co.: Mohawk Dunes, Darrow 23 Apr 1938. Goldwater Range, SE corner of Yuma Dunes, 0.4
km N of Mexico border, 0.4 km NE of USMEX Hill, UTM 12 342400, 3585400, 121 m, rolling dunes, 13 Apr
1993, Walter 67 (ASU).
Sonora: 20 mi (Mex 2) E of San Luis [Río Colorado], 9 Apr 1966, Bezy 458.

Johnstonella holoptera (A. Gray) Hasenstab & M.G. Simpson
[Cryptantha holoptera (A. Gray) J.F. Macbride]
Winged cryptantha. Figures 8G & 19.
Plants extremely variable in size; facultative ephemerals to perennials (probably short-lived)
becoming woody at the base, the perennials most frequent at higher elevations. Herbage with
conspicuously coarse hairs, the leaves gray-green. Inflorescences coiled to one side distally. Flowers
often very fragrant, the corollas 3–4 mm wide. Nutlets 4, homomorphic, 1.2–2 mm long, light brown
with a sharp-edged ribbon-like wing, 4 per fruit.
Granitic and basalt hills and mountains and sometimes along adjacent washes in the southcentral and southwest parts of Cabeza Prieta, especially on north-facing slopes, canyons, and arroyos.
Southeastern California, western Arizona, northeastern Baja California, and northwestern
Sonora.
Johnstonella holoptera is typically described as only possessing homomorphic nutlets.
However, J. inaequata (I.M. Johnston) Brand, with heteromorphic nutlets, has been incorrectly
synonymized with J. holoptera by various authors, most recently by Kelley and Wilkin (1993; Ronald
B. Kelley, pers. comm. to R. Felger, 2014). J. inaequata occurs in southern California and southern
Nevada to northwestern Arizona and southwestern Utah.
CP: 26 mi W of Papago Well, Tule Mts, 15 Apr 1941, Benson 10791. Tule Tank, 14 Apr 1992,
Harlan 291 (CAB). Cabeza Prieta Peak, S-facing side of summit, Yeatts 24 Mar 1995 (CAB).
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Figure 19. Johnstonella holoptera. (A & B) Near Red Cone campground, Pinacate Biosphere Reserve, Sonora,
3 Mar 2009. Calyx and nutlets, bar = 1 mm, Agua Chale, Baja California, 21 Apr 1960, Moran 8212 (SD
54473): (C–E) ventral, dorsal, and lateral views; (F) calyx and nutlets; by Michael G. Simpson and students,
<http://www.sci.sdsu.edu/plants/johnstonella/taxa/J_holoptera/>

Johnstonella racemosa (S. Watson ex A. Gray) Brand
[Cryptantha racemosa (S. Watson ex A. Gray) Greene. Eritrichium racemosum S. Watson ex A.
Gray]
Bushy cryptantha. Figures 8H & 20.
Ephemerals to perennial herbs or subshrubs (probably short-lived) to 0.5+ m tall, often
woody at the base with several upright main axes, shredding bark, and short branches above; also
flowering in the first season but these mostly do not survive the summer drought. Inflorescence
branches not strongly coiled distally. Corollas 3–3.5 mm wide. Nutlets heteromorphic, 4 per fruit,
light brown with narrow, cord-like margins, of similar shape and ornamentation but the larger nutlet 2
mm long, the others 1.1–1.4 mm long.
Granitic slopes of the Tinajas Altas Mountains, one record in Cabeza Prieta, and in adjacent
areas in Sonora. It has been in the flora area for more than 11,000 years.
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This desert species occurs in the Mojave Desert in California and Nevada, and southward in
the Sonoran Desert to northern Baja California and northwestern Sonora. It is distinguished from the
related C. holoptera by having non-coiled inflorescence branches and markedly heteromorphic nutlets
with narrow, cord-like margins.
CP: Buckhorn Tank, ca. 35 mi S of Mohawk, 14 Jul 1955, Ahles 9089 (ASC).
TA: Vicinity of Tinajas Altas, 1700 to 1900 ft, on cliffs, Van Devender 5 Mar 1983. †Butler Mts,
calyx, nutlets, 10,360 ybp. †Tinajas Altas, calyces, nutlets, 8970 to 11,040 ybp (5 samples).

Figure 20. Johnstonella racemosa. (A & B) S of Cottonwood Springs, Joshua Tree National Park, Riverside
Co., CA, Hasenstab 68 (SDSU 18710). Fruit, calyx, and nutlets, bar = 1 mm: (C) fruit with heteromorphic
nutlets, Hasenstab 68; (D–F) nutlet, left to right, dorsal, ventral, and lateral views, W slope of Providence Mts,
San Bernardino Co., CA, 28 May 1941, Wolf 10837 (SD 42216); (G) calyx and nutlets, Darwin Falls, Inyo Co.,
CA, 15 May 1931, Hoffman 315 (SD 107309); by Michael G. Simpson and students, <http://www.sci.sdsu.
edu/plants/johnstonella/taxa/J_racemosa/>

Lappula
This genus includes more than 60 species in Eurasia and Susan Rolfsmeier’s (2013)
dissertation establishes 12 native and various non-native taxa in North America. North American
taxa include two varieties of L. occidentalis: var. occidentalis with homomorphic nutlets and var.
stricta with heteromorphic nutlets. The regional synonymized representative of var. stricta is the
Rydberg species L. leucotricha (type from Pima County), which Ronald B. Kelley (pers. comm. to R.
Felger, 2014) found in numerous locations collecting in southern Arizona in spring 2013, usually in
wash habitats. He also collected the Tucson regional volcanic endemic L. coronata Greene, which is
morphologically quite distinctive from var. stricta and recognized by Rolfsmeier (2013) as a distinct
species. Rolfsmeier also shows that L. redowskii (Hornemann) Greene is restricted to Eurasia.
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Lappula occidentalis (S. Watson) Greene var. stricta (S. Watson) S.J. Rolfsmeier
[L. leucotricha Rydberg]
Flat-spine stickseed. Figure 21.
Spring ephemerals with coarse hairs; taprooted; 1 to several or more erect, slender, major
stems, branching mostly above the middle. Flowering branches raceme-like at maturity. Flowers
small, pale blue or white. Fruits bur-like; nutlets 4 per fruit, heteromorphic, the body 2–2.3 mm long,
ovate-triangular, the odd nutlet with barb-tipped spines separated at base, the other three nutlets with
winged margins formed of stout, barb-tipped spines fused at base.

Figure 21. Lappula occidentalis var. stricta. (A) Alamo Well, 11 Mar 2014. (B & D) Victoria Mine, 1 Apr
2010. (C) Alamo Canyon, 11 Mar 2014.

Locally in sandy-gravelly and silty soils of washes and bajada plains, often beneath mesquites
and in disturbed habitats. This or a similar Lappula has been in the Ajo Mountains for 22,000 years.
This species occurs from Sonora and Arizona eastward to Oklahoma and north to Montana,
North Dakota, and British Columbia, although Rolfsmeier (2013: 151) states that, “L. occidentalis
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was . . . problematic to circumscribe.” Variety stricta occurs in Arizona, Idaho, Nevada, Oregon,
Utah, and the Sonoran Desert in Mexico. As a genus in this floristic area, Lappula most likely
represents a Pleistocene relict. Lappula occidentalis var. stricta tends to exist in ephemerally moist
habitats such as shaded washes, riparian zones, roadsides, and ruderal areas, but it appears to be a
native element of the flora (Ronald B. Kelley, pers. comm. to R. Felger, 2014).
OP: Tres Alamos Canyon, Nichol 24 Feb 1939 (ORPI). Quitobaquito, 17 Apr 1952, Parker 7990.
Growler Wash at Bates Well Road, 30 Mar 1978, Bowers 1152 (ORPI). 0.6 mi E of Lukeville, broad sandy
wash, 20 Feb 1988, Felger 88-06. †Montezuma’s Head, nutlets, 13,500 to 21,840 ybp (4 samples).
CP: Near Sheep Tanks, 28 Mar 1935, Kearney 11029. Cameron Wash, Johnson 26 Mar 1960. San
Cristobal Wash, road from Bates Well to Papago Well, 31 Jan 1992, Felger 92-5. Charlie Bell Road near east
Refuge boundary, 25 Feb 1993, Felger 93-57.

Nama – Purple mat
Cool-season ephemerals, first flowering as rosette plants, with slender stems. Leaves
alternate and entire (those in the flora areas). Flowers solitary or in short cymose clusters. Calyx
divided nearly or entirely to the base. Corollas readily deciduous, the lobes rounded and usually
spreading. Stamens not exserted. Capsules many seeded.
Southwestern United States to tropical America and Hawaii; 55 species.
1. Plants semi-prostrate, matted; longer stem hairs 0.4 mm long; corollas bright lavender-pink; seeds
dark brown, about as wide as long. .......................................................................... Nama demissum
1. Plants erect with ascending branches, with age sometimes spreading-prostrate but not matted;
longer stem hairs 0.8–1.2 mm long; corollas pale lavender to purple; seeds yellowish, about twice as
long as wide………....................................................................................................... Nama hispidum
Nama demissum A. Gray var. demissum
Purple mat. Figure 22.
First flowering as rosette plants, often developing slender stems 2–10 cm long, prostrate to
prostrate-ascending at tips. Stem hairs (0.3) 0.4 (0.5) mm long, often not straight, and relatively soft.
Leaves 1.5–4 cm long, narrowly spatulate, gradually narrowed to a winged petiole, the upper leaves
smaller, sessile, and mostly in compact terminal clusters. Corollas bright lavender-pink (rarely
white), 10–12 mm long. Basal portion of filaments (the part fused to corolla tube) narrowly winged.
Styles 2, distinct to the base. Seeds chunky and ovoid, dark brown at maturity, 0.55–0.6 × 0.5 mm,
the surface lumpy with transverse grooves or pits.
Mostly along washes and gravelly soils of bajadas and plains, often in open, otherwise barren
areas such as desert pavement. Localized in portions of the western part of Cabeza Prieta and the
Tinajas Altas Range.
California to Baja California Sur, Utah, Arizona, and northwestern Sonora. The plants are
more compact, closer to the ground, generally smaller and with brighter and darker-colored flowers
than the more common N. hispidum. Two other varieties of N. demissum occur in the Baja California
Peninsula and California.
CP: E side of Tule Mts, 22 Mar 1992, Harlan 112 (CAB). 1 km N of Tule Well, 11 Apr 1993, Felger
93-442.
TA: 1 km SE of mouth of Borrego Canyon, 18 Mar 1998, Felger 98-112.
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Figure 22. Nama demissum var. demissum. Cinder flats ENE of Red Cone campground, Pinacate Biosphere
Reserve, Sonora, 7 Mar 2009.

Nama hispidum A. Gray
[N. hispidum var. spathulatum (Torrey) C.L. Hitchcock. N. coulteri A. Gray. N. hispidum var.
coulteri (A. Gray) Brand]
Morada; bristly nama. Figure 23.
First flowering as rosette plants, often developing stems 5–30 cm long, erect to ascending or
spreading with age. Larger stem hairs (0.8) 1–1.2 mm long, bristly, and straight. Leaves 1.5–4.5 cm
long, narrowly spatulate, gradually narrowed to a winged petiole, the upper leaves smaller and sessile.
Corollas lavender, (10) 13–15 mm long. Styles 2, distinct to the base. Seeds 0.5–0.6 mm long,
ellipsoid-ovoid, about twice as long as wide, yellowish, the surface minutely reticulate.
Widespread and common across the flora area, especially washes, sandy flats, and bajadas.
Southeastern California to Baja California Sur, western Texas, Nevada, Utah, and Arizona to
northern mainland Mexico from Sonora and Sinaloa to Coahuila and Nuevo León. The varieties do
not seem to be well marked, although if recognized, those in southern Arizona are var. spathulatum
(Torrey) C.L. Hitchcock.
OP: Alamo Canyon, Nichol 26 Mar 1939. Quitobaquito, 18 Feb 1978, Fay 744. Puerto Blanco Drive
(two-way section) 5.3 mi W of Hwy 85, 26 Feb 1978, Bowers 1073.
CP: 1 mi N of Cabeza Prieta Tanks (Simmons 1966). San Cristobal Wash, 20 Mar 1992, Harlan 7
(CAB). Pinta Sands, 11 Apr 1993, Felger 93-431. 2 mi NW of Christmas Pass, Rutman 18 Feb 2002.
TA: Coyote Water, 25 Oct 2004, Felger 04-52. Surveyors Canyon, 29 Mar 2010, Felger 10-214.
Frontera Canyon, 18 Mar 1998, Felger (observation).

Pectocarya – Comb-bur
Small, cool-season ephemerals. Leaves linear to narrowly oblanceolate or narrowly elliptical,
often small, cotyledons and first pair opposite, appearing as a basal rosette, the others alternate
Inflorescences of scorpioid cymes, not tightly coiled distally or only moderately so (those in the flora
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area), potentially appearing racemose in age. Flowers minute, opening at maturity (chasmogamous)
or sometimes not opening (cleistogamous); corollas white, sometimes with a yellow throat. Fruits
monomorphic or dimorphic (basal and cauline fruits dissimilar). Nutlets homomorphic or
heteromorphic (nutlets within a fruit dissimilar), usually 4, in 2 pairs spreading apart like miniature
gaping jaws, the margins with bristles and/or teeth. (Key and descriptions based in part on Guilliams
et al. 2013).
Western North America from southwestern Canada (British Columbia) to northwestern
Mexico (Baja California Sur and Sonora), and South America in Bolivia, Peru, Chile, and Argentina;
13 species, 14 taxa.

Figure 23. Nama hispidum. (A) By Lucretia Breazeale Hamilton. (B) Ajo, Pima Co., 17 Mar 2003. (C & D)
Hwy 85, 25 mi N of Ajo, 8 Mar 2008.
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1. Cauline fruits with nutlets not all alike (nutlets heteromorphic)—the pairs dissimilar in size and the
margins also dissimilar, and each nutlet within a pair slightly different.
2. Pedicel of cauline fruits not fused to lower, inner nutlet; nutlets of basal fruits and cauline fruits
similar (fruits monomorphic), the nutlets of cauline fruits all in one plane
………………………………………………………………………...….. Pectocarya anisocarpa
2. Pedicel of cauline fruits fused to lower, inner nutlet; the nutlets of basal fruits and cauline fruits
dissimilar (fruits dimorphic), the nutlets of cauline fruits in two planes
………………………………………………………………………...... Pectocarya heterocarpa
1. Cauline fruits with nutlets all alike (or essentially so, nutlets homomorphic).
3. Nutlets straight or only slightly recurved, the nutlet margin with a conspicuous wing of tissue,
the wing toothed, wing and teeth lighter colored (often yellowish) than body of nutlets
…………………………………………………………………………….. Pectocarya platycarpa
3. Nutlets conspicuously recurved, the nutlet margin without wing of tissue or wing very narrow
and about the same color as the body ……………………………….….… Pectocarya recurvata
Pectocarya anisocarpa Veno
Unequal comb-bur
Plants prostrate to decumbent, branched from base. Flowers opening at maturity
(chasmogamous); corollas (limb width) 0.5–1 (1.5) mm wide and 0.5–2.3 mm long. Fruits within a
plant similar (monomorphic). Nutlets within a fruit dissimilar (heteromorphic). Nutlets away from
inflorescence axis winged, wing undulate to widely-toothed, with uncinate bristles. Nutlets toward
the inflorescence axis smaller and with wing reduced or absent. All nutlets with a pectinate fringe of
uncinate bristles distally.
This species, described in Guilliams et al. (2013), is likely to be in the northern part of the
flora area. It occurs along the I-8 highway west of Gila Bend.
Central California to southwestern Utah, southward through central and southern Arizona,
and rare in Baja California.
Pectocarya heterocarpa (I.M. Johnston) I.M. Johnston
Mixed-nut comb-bur. Figure 24.
Plants prostrate to ascending, branched from base. Cauline and basal flowers dissimilar.
Cauline flowers open at maturity (chasmogamous) and fragrant. Corollas white with a yellow throat,
1.5–2 mm wide, the stigma green. Fruits within a plant dissimilar (dimorphic). Nutlets within
cauline fruits dissimilar (heteromorphic), often moderately curved or slightly curled inward (not
outward), one pair larger, winged and with marginal teeth, the other pair not winged and lacking
marginal teeth, each nutlet within a pair slightly different. Lowermost flowers often cleistogamous.
Widespread on sandy soils, especially low, stabilized dunes and sand flats, washes and their
floodplains, bajadas, and sometimes hills and mountains. Its history in the flora area extends to
10,400 years.
Southern California to western Texas and Utah, and southward to Baja California and
northern Sonora.
OP: Road to Walls Well, 26 Mar 1941, McDougall 40. Near Dripping Springs, 16 Apr 1952, Parker
7936. Quitobaquito, 6 Apr 1988, Felger 88-270. †Puerto Blanco Mts, nutlets, 990 ybp.
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Figure 24. Pectocarya heterocarpa. CD Trail near Engineer Canyon, Burro Mts, Grant Co., NM, 20 Apr 2010:
(A) mature plant; (B) nutlets, note two are broadly winged and two are wingless; (C) flower. Photos by Russell
Kleinman (gilaflora.com).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3953. Pinacate Lava Flow, sand hill, 1 Feb 1992, Felger
92-18. Camino del Diablo at San Cristobal Wash, 26 Feb 1993, Felger 93-109
TA: Tinajas Altas, Van Devender 5 Mar 1983. Coyote Water, 21 Feb 2005, Felger 05-137. †Butler
Mts, nutlets, 10,360 ybp.

Pectocarya platycarpa (Munz & I.M. Johnston) Munz & I.M. Johnston
Broad-winged comb-bur. Figure 25.
Plants erect to widely ascending, and branched from base. Flowers open at maturity
(chasmogamous); corollas 1.25–2 mm wide. Fruits within a plant similar (monomorphic). Nutlets
homomorphic or heteromorphic, straight or slightly recurved, the margins yellow and winged, the
wing wide with conspicuous teeth. When heteromorphic, those nutlets toward the inflorescence axis
smaller and with reduced ornamentation. Distinguished from other regional comb-burs by the
generally larger-sized plants, larger and wider nutlets, and fewer and larger teeth on the nutlet wing.
Widespread including washes, desert flats, bajadas, and rocky slopes. It was at Tinajas Altas
10,600 years ago.
Northern Sonora, Baja California, Arizona, southeastern California, southern Nevada, and
southwestern Utah.
OP: Puerto Blanco Mts, Nichol 25 Feb 1939. Alamo Canyon, 14 Mar 1941, Benson 10664. Near
Dripping Springs, 16 Apr 1952, Parker 7935. Quitobaquito, 29 Mar 1988, Felger 88-127. Aguajita Wash,
Beale 8 Apr 1988 (ORPI).
CP: Growler Mts above Charlie Bell Wash, 1700 ft, 3 Apr 1992, Whipple 3949. Cristobal Wash, 11
Apr 1992, Harlan 149 (CAB). Wash below Heart Tank, 27 Feb 1993, Felger 93-167 (CAB).
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Figure 25. Pectocarya platycarpa. (A) Kuakatch Wash near Hwy 85, 13 Feb 2005. Nutlets, bar = 1 mm: (B)
dorsal and (C) ventral view, 3 mi S of Ajo on Hwy 85, 31 Mar 1962, Howe 3182 (SDSU 04020); by Michael G.
Simpson and students, <http://www.sci.sdsu.edu/plants/pectocarya/taxa/P_platycarpa/>
TA: Tinajas Altas, Van Devender 5 Mar 1983. Coyote Water, 21 Feb 2005, Felger 05-137A. †Tinajas
Altas, nutlets, 10,600 ybp.

Pectocarya recurvata I.M. Johnston
Arched comb-bur. Figure 26.
Plants erect to ascending, branched from base. Flowers open at maturity (chasmogamous);
corollas 0.75–2 mm wide. Fruits within a plant similar (monomorphic). Nutlets within a fruit similar
(homomorphic), relatively small, narrow, conspicuously recurved (arched or curled back), the
margins not winged or with a very narrow wing about the same color as the nutlet body, the teeth
distinct.
Widespread in Organ Pipe and the east side of Cabeza Prieta; washes, desert flats, bajadas,
and rocky slopes.
Northern Sonora, Baja California, southeastern California, Arizona, southern Nevada, New
Mexico, and southern Utah.
OP: Near Dripping Springs, 16 Apr 1952, Parker 7936A. Canyon Diablo, 13 Feb 1978, Bowers 1060.
Quitobaquito, 29 Mar 1988, Felger 88-126.
CP: S of Camino del Diablo on road to Agua Dulce Pass, 19 Mar 1987, Elias 10198. Charlie Bell
Road at Daniels Arroyo, 10 Apr 1993, Felger 93-362. Childs Mt, 2240 ft, 25 Feb 1993, Felger 93-32A.
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Figure 26. Pectocarya recurvata. (A) Alamo Wash, 5 Mar 2014. (B) Nutlets, Van Winkle Spring, Mohave
National Preserve, San Bernardino Co., CA, 19 Mar 2004, photo by Jim Andre (CalPhotos). (C) Nutlets, bar =
1 mm, Anza-Borrego State Park, San Diego Co., CA, 28 Mar 1998, Young 12 (SDSU 12802), by Michael G.
Simpson and students, <http://www.sci.sdsu.edu/plants/pectocarya/taxa/P_recurvata/>

Phacelia
The phacelias in the flora area are glandular pubescent and can cause unpleasant dermatitis,
and most are stinky. Cool-season ephemerals and one perennial (P. ramosissima). Leaves mostly
alternate, entire, pinnate or bipinnate, and petioled (at least the lower, larger leaves). Inflorescences
of scorpioid cymes, coiled distally except in P. neglecta. Calyces lobed almost to the base. Corollas
lavender, blue, or white. Seeds 4 (seldom fewer) or many.
Western hemisphere, with greatest diversity in western North America; 175 species.
There are reports that young, tender plants of these spring ephemerals were cooked as greens,
but these plants, especially older ones, can be stinky and highly irritating to the skin. Rea (1997)
reports that the Gila River Pimas made use of phacelias cooked as greens, but these were not highly
esteemed.
1. Perennials, often woody at the base; Ajo Mountains ……………….…….. Phacelia ramosissima
1. Winter-spring ephemerals; widespread including the Ajo Mountains.
2. Seeds solid, more or less terete in cross-section, similar on all sides.
3. Leaf blades pinnate to pinnatifid, more than twice as long as wide.
4. Seeds many per capsule ...……………… ………………………………. Phacelia affinis
4. Seeds 4 per capsule .………………………………………………….….. Phacelia distans
3. Leaf blades more or less ovate, shallowly lobed; about as long as wide.
5. Stems thick and succulent; inflorescences generally not taller than the leaves; seeds 0.7–0.9
mm long ..……………………………………………………………….. Phacelia neglecta
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5. Stems not noticeably thick and succulent; inflorescences taller than the leaves; seeds to 0.5
mm long..………………………………………………………………. Phacelia rotundifolia
2. Seeds boat-shaped, one side of each seed excavated (with a cavity) on either side of a septum (a
ridge down the middle), the other side of the seed convex.
6. Fruiting pedicels 4–7 mm long, longer than the capsules; fruiting sepals 5–6.5 mm long,
about twice as long as the capsules. ……………………………………… Phacelia pedicellata
6. Fruiting pedicels mostly 1–1.5 mm long, shorter than capsules; fruiting sepals 3–5 mm long,
about as long to ¼ longer than the capsules.
7. Seeds 2.2–3.5 mm long, red-brown, the margins and ventral surface of the same color as
the seed body (back). ……………………………………………………. Phacelia crenulata
7. Seeds 1.5–3 mm long, the margins and ventral surface paler (tan) than, and sharply
differentiated from, the darker brown seed body (back).
8. Stamens exserted (conspicuously longer than the corollas). ……... Phacelia bombycina
8. Stamens often not exserted (as long as or shorter than the corollas). …Phacelia coerulea
Phacelia affinis A. Gray
Limestone phacelia. Figure 27.
Leaves mostly basal and on the lower stems, (1.5) 3–6 cm long, pinnately lobed to pinnatifid,
mostly narrowly oblong; upper leaves reduced. Inflorescences branches slightly to moderately curled
distally. Flowers white, occasionally pale purple, with a pale yellow-green throat. Seeds many,
nearly 1 mm long, solid, similar on both sides, transversely corrugated.
Mostly in the northern part of the Organ Pipe, wash banks at lower elevations, and rocky
slopes at middle to upper elevations in the Ajo and Puerto Blanco Mountains.
Arizona to northwestern Sonora, southwestern New Mexico, southwestern Utah, southern
Nevada, and southeastern California to Baja California Sur.
OP: Estes Canyon, 25 Feb 1978, Bowers 1069 (ORPI). SE Puerto Blanco Mts, slopes above main
campground, Rutman 31 Mar 1998 (ORPI). Kuakatch Wash, 0.5 mi E of Hwy 85, Rutman 9 Apr 1998 (ORPI).

Phacelia bombycina Wooton & Standley
Mangas Spring phacelia. Figure 28.
Leaves oblong to ovate, pinnately lobed, cleft, or crenate. Inflorescence branches strongly
coiled distally. Flowers nearly sessile. Sepals 2.5 mm long. Corollas pale purple. Stamens exserted.
Seeds 4 per capsule, probably 1.5 mm long; outer surface dark brown, convex, and alveolate
(minutely pitted and reticulate); inner surface and margins light tan; inner surface excavated on each
side of a prominent ridge, the ridge prominently corrugated (lumpy) on one side, the margins less
prominently corrugated.
Known from a single record in Cabeza Prieta (perhaps more common since the plants
superficially resemble those of P. crenulata). Also recorded in the mountains near Ajo and northward
and eastward in Arizona. Arizona, southwestern New Mexico, northern Baja California, northern
Sonora, and probably northwestern Chihuahua.
CP: Scarface Mt, UTM 3565000N, 317500E 12, 1650 ft, limestone and coarse sand, Autenreith 20
Mar 1992 (ASC, det. N.D. Atwood, 14 Jan 2004).
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Figure 28. Phacelia bombycina. (A) Hills west of Coffeepot Mtn, Sauceda Mts, Pima Co., 25 Feb 2012. (B)
Courthouse Butte, Sedona, Yavapai Co., 17 Feb 2003, photo by Max Licher (SEINet).

Phacelia coerulea Greene
Skyblue phacelia. Figure 29.
Leaves oblong to ovate, pinnately lobed, cleft, or divided. Inflorescence branches coiled to
one side distally. Flowers whitish to pale lavender with a white center. Stamens often not exserted
(as long as or shorter than the corollas). Seeds 4 per capsule, 1.5–3 mm long; outer surface dark
brown, convex, and alveolate (minutely pitted and reticulate); inner surface and margins paler (tan)
than and sharply differentiated from dark brown body (back), the margins incurved; inner surface
excavated on each side of a prominent ridge, and corrugated (lumpy) on one side.
Widely scattered in Organ Pipe and in the eastern part of Cabeza Prieta and at Cabeza Prieta
Tanks.
Southern Arizona to western Texas and Utah, southeastern California, Chihuahua and
northern Sonora.
Some plants in the flora area identified as P. coerulea resemble P. crenulata var. ambigua,
but P. coerulea tends to have more slender stems, the leaves tend to have larger and more rounded
lobes, the corollas are paler, the stamens usually shorter than the corollas indicating autogamous
(selfing) flowers (plants clearly resembling P. coerulea sometimes have well-exserted stamens,
especially when well-watered), and the seeds are not as smooth and the margins are distinctive. In
Alamo Canyon P. coerulea grows intermixed with P. crenulata, and the plants are easily
distinguished; P. coerulea also occurs intermixed with P. affinis and P. distans.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10824. Alamo Canyon, Nichol 14 Mar 1939. Arch
Canyon, 5 Apr 1978, Bowers 1172 (ORPI). Hills to E of Senita Basin, Rutman 10 Mar 1998 (ORPI).
CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto L 23535 (ASU).
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Phacelia crenulata Torrey ex S. Watson var. ambigua (M.E. Jones) J.F. Macbride
[P. ambigua M.E. Jones. P. ambigua var. minutiflora (J.W. Voss) N.D. Atwood]
Desert heliotrope. Figure 30.
Herbage stinky and irritating, sticky-viscid with spreading white hairs, and minutely
glandular above. Stems often 10–30 (45+) cm tall, mostly erect, simple or several-branched. Larger
leaves basal and often also on the lower stem, often 3–15 cm long, pinnatifid or the lower segments
cleft to the midrib or into separate leaflets; leaves reduced upwards. Inflorescence simple to severalbranched, coiled to one side distally. Flowering and fruiting pedicels often 1–1.5 mm long. Flowers
moderately fragrant; corollas lavender with a white tube, 4–8 mm long. Stamens exserted. Fruiting
sepals 3–5 mm long, about as long as to ¼ longer than the capsules. Seeds 4 per capsule, 2.2–3.5 mm
long, boat-shaped, red-brown, alveolate (minutely pitted and reticulate), the outer surface convex, the
inner surface excavated on each side of a prominent ridge, the ridge corrugated on one side, the
margin smooth (not corrugated) and not differentiated from the body (back).
This is the most abundant and widespread phacelia in the region, occurring in many habitats
including washes, canyons, bajadas, plains, dunes and rocky slopes often to their summits. Fossils
more than 8000 years old were found in the Ajo Mountains.
Contact with Phacelia crenulata and other Phacelia species can cause phacelia dermatitis
(Dermatitis venenata), which is a painful rash similar to poison ivy rash (Berry et al. 1962, Munz
1932). About 10 percent of the general population is susceptible. In years when Phacelia crenulata
is abundant, visitors afflicted with the rash arrive at the Organ Pipe visitor center asking about its
cause. In severe cases, victims need hospitalization.
The ambigua taxon occurs in Arizona to northwestern Sonora, southern Nevada, and
southeastern California to Baja California. The taxonomy of the P. crenulata complex can be
complicated and confusing: calling the flora area population P. crenulata var. ambigua seems to be
the most reasonable choice, and consistent with The Jepson Manual (Patterson et al. 2003). Several
varieties of P. crenulata are often recognized, extending across much of southwestern North America.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939 (ORPI). Puerto Blanco Mts, Nichol 24 Feb 1939 (det.
P. minutiflora, Atwood & Smith 1994). Road to Dripping Springs, 20 Mar 1941, McDougall 2. Near road 5 mi
N of Sonoyta, 22 Mar 1941, McDougall 16 (det. as P. minutiflora, Atwood & Smith 1994). Quitobaquito, 18
Mar 1945, Gould 2999 (det. P. minutiflora, Atwood & Smith 1994). Bajada at Sierra de Santa Rosa, 11 Feb
1978, Bowers 1028. 2 mi E of Bates Well, 30 Mar 1979, Bowers 1596 (det. as P. ambigua, Atwood & Smith
1994). †Alamo Canyon: seed (2.9 mm long, margin not well differentiated), 1150 ybp; seed, margin not
differentiated, 8130 ybp
CP: Sam Clark Mine, (Little Ajo Mts), 1800 ft, Simmons 10 Mar 1963. Tuseral Tank (Simmons
1966). Dunes, S of Las Playas, lava field, 10 Apr 1978, Reeves 6766 (ASU). E side of Pinacate Lava, 21 Mar
1992, Harlan 98. Charlie Bell Road near E boundary of Refuge, 9 Apr 1993, Felger 93-318. Cabeza Prieta
Peak, S side summit, 2550 ft, 24 Mar 1995, Yeatts 3665 (CAB).
TA: Tinajas Altas: Mar 1937, Harbison 16820; Van Devender 5 Mar 1983. Coyote Water, 21 Feb
2005, Felger 05-128. 0.3 mi E of Fortuna Mine, Gila Mts, 760 ft, Van Devender 31 Dec 1972 (det. P. ambigua,
Atwood & F.J. Smith 1994).

Phacelia distans Bentham
Caterpillar phacelia, fernleaf phacelia. Figure 31.
Plants simple to often much-branched and spreading, the stems slender and leafy, 15–45+ cm
long including inflorescences. Herbage moderately sticky with conspicuous white hairs, sometimes
with swollen white bases, and also sessile glands, golden when fresh. Leaves fern-like, 6–17 cm
long, 1- or 2-times pinnatifid, the segments pinnately lobed or toothed to pinnatifid. Inflorescences
coiled to one side distally. Calyx lobes moderately enlarging in fruit, reaching 6+ mm long. Corollas
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(7) 8–9.5 mm long, pale violet to blue, the lobes spreading. Seeds 4 or fewer, 2 mm long, solid, and
similar on both sides.
Widespread in Organ Pipe and the eastern part of Cabeza Prieta; washes, bajadas, canyons,
and rocky slopes including higher elevations. Often growing in the protection of spiny shrubs.
In many life zones, western and southern Arizona, and western and northern Sonora, southern
California, Baja California, and southern Nevada.

Figure 30. Phacelia crenulata var. ambigua. (A) Hwy 2 near Los Vidrios, Pinacate Biosphere Reserve, Sonora,
17 Mar 2014. (B–D) Bates Mts, 2 Mar 2008.
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Figure 31. Phacelia distans. (A) Alamo Well, 11 Mar 2014. (B) Trail to Victoria Mine, Puerto Blanco Mts, 4
Mar 2008. (C) Victoria Mine Trail, 15 Mar 2008.
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OP: Canyon Diablo, 21 Mar 1935, Kearney 10853. Alamo Canyon, Nichol 4 May 1939. Bates Well,
22 Apr 1942, Cooper 731. Aguajita, 6 Apr 1988, Felger 88-280. Kuakatch Wash, E Monument boundary,
Rutman 4 Apr 1998 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-284.
CP: Papago Well, Crooks 31 Mar 1937. Agua Dulce Springs (Simmons 1966). San Cristobal Wash,
27 Mar 1976, McManus 661. 2 mi S of Camino del Diablo on E boundary of Refuge, 26 Feb 1993, Felger 9379.

Phacelia neglecta M.E. Jones
Alkali phacelia. Figure 32.
Plants semi-succulent, often less than 6–8 cm tall, the root and main stem notably thick.
Leaves semi-succulent, petioled, the blades mostly 5–25 mm wide, broadly ovate to orbicular, the
margins wavy to shallowly toothed. Corollas white. Unlike most phacelias, the plants are not stinky
and the inflorescences with relatively few flowers, not appearing coiled distally. Seeds numerous,
0.7–0.9 mm long, solid, similar on both sides, resembling tiny insect pupae.
Western part of Organ Pipe and widely scattered through Cabeza Prieta and Tinajas Altas.
Generally localized on desert pavements and sandy soils, often in otherwise nearly barren areas.
Western Arizona, northwestern Sonora, southeastern California, and southern Nevada.
OP: Flats N of Custom House, 1 mi N of Sonoyta (Arizona), 22 Mar 1941, McDougall 18. 3 mi S of
Growler Mine, 21 Mar 1941, McDougall 93. 2 mi WSW of Bates Well, 30 Mar 1978, Bowers 1128 (ORPI).
8.6 mi W of Hwy 85 on road to Quitobaquito, 2 Mar 1985, Van Devender 85-8.
CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto L23540 (ASU). SE of Las Playas, desert pavement, 10
Apr 1978, Lehto L22455 (ASU). Packrat Hill, 25 Feb 1993, Felger 93-59. 1 km N of Tule Well, 11 Apr 1993,
Felger 93-439.
TA: E margin of Davis Plain, W side of Tinajas Altas Mts, W branch of Camino del Diablo,
decomposed granite pediment directly downslope from rocky hill, 20 Feb 2005, Felger 05-62.

Figure 32. Phacelia neglecta. (A) Mojave National Preserve, San Bernardino Co., CA, 2010, photo by
Genevieve K. Walden (SEINet). (B) Chocolate Mts, Imperial Co., CA, 1999, photo by Donald Myrick
(CalPhotos).
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Phacelia pedicellata A. Gray
Pedicellate phacelia. Figure 33.
Plants robust, stems often 10–45+ cm long, relatively thick and semi-succulent, and leafy.
Herbage pale green, viscid glandular-hairy and notably stinky. Leaves 5–16+ cm long, pinnatifid to
pinnately compound, and semi-succulent. Inflorescence coiled to one side distally. Flowers on
slender pedicels, the fruiting pedicels 4–7 mm long. Calyx lobes elongated; fruiting sepals 5–6.5 mm
long, about twice as long as capsules. Corollas pale lavender-blue. Seeds 4 per capsule, 2.5–3.1 mm
long, boat-shaped, red-brown; outer surface convex and pitted; inner surface excavated both sides of a
prominent ridge.

Figure 33. Phacelia pedicellata. (A) Near Red Cone campground, Pinacate Biosphere Reserve, Sonora, 7 Mar
2009. (B & C) Drainage NW of Kino Peak, Bates Mts, 20 Mar 2005. (D & E) Viscid, glandular-hairy stem and
leaf blade, Estes Canyon near trailhead, 7 Mar 2014.
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Scattered across the flora area including the Ajo Mountains, often in sandy-gravelly washes
and shallow soils on tuff. This species, Chenopodium watsonii, and Clerodendron coulteri (Tetraclea
coulteri) are the stinkiest plants in the flora area.
Western Arizona, northwestern Sonora, southeastern California, and eastern Baja California.
OP: Arch Canyon, 28 Mar 1965, Niles 552. Dripping Springs, Wirt 5 Mar 1991 (ORPI). Estes
Canyon, Rutman 15 Apr 1998 (ORPI). Wash 1.2 mi NW of Kino Peak, 20 Mar 2005, Rutman 2005-0320-9
(ORPI).
CP: T13S, R13W, SE¼, 26 Feb 1977, Irwin 93 (ASU).
TA: Tinajas Altas, canyon bottom E of tinajas, 19 Mar 1998, Felger 98-145.

Phacelia ramosissima Douglas ex Lehmann
[P. ramosissima var. latifolia (Torrey) Cronquist]
Branching phacelia. Figure 34.
Perennial herbs often to 1 m or more wide. Leaves pinnately lobed to twice-divided.
Inflorescences coiled to one side distally. Corollas pale blue. Seeds 2–4 per capsule, probably 2.5–3
mm long, pitted, and with a ventral ridge but scarcely excavated.

Figure 34. Phacelia ramosissima. (A & C) Base of N-facing cliff above Bull Pasture, 10 Apr 2005. (B)
Catalina State Park, Pima Co., 22 Feb 2009, photo by Patrick Alexander (SEINet).
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Middle to higher elevations in the Ajo Mountains, in coarse alluvium along washes, in shady
sites, and under trees; apparently not widespread and not common.
This species occurs from Washington to Baja California, Utah and Arizona, but generally not
in deserts. Four varieties are sometimes recognized; var. latifolia is the southernmost one.
Robust plants of P. distans in the Ajo Mountain superficially resemble P. ramosissima.
Above Bull Pasture on 10 April 2005, P. ramosissima was in bud and just beginning to flower while
the P. distans plants had dry fruits.
OP: Alamo Canyon: 15 Dec 1939, Harbison 26261; 2000 ft, Tinkham 18 Apr 1942. Bull Pasture,
2800 ft, perennial, flowers blue, 2 May 1978, Bowers 1270 (ARIZ, annotated as P. cryptantha by Richard
Halse, 1999, but the label says “perennial” and P. cryptantha is an ephemeral and is not known from Organ
Pipe). Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-265.

Phacelia rotundifolia Torrey ex S. Watson
Roundleaf phacelia. Figure 35.
Plants generally less than 15 cm tall and often much smaller. Leaf blades more or less ovate,
shallowly lobed, about as long as wide, and with scalloped margins. Inflorescences coiled to one side
distally, taller than the leaves; flowers white or faintly pink. Seeds numerous and minute, 0.5 mm
long, pitted and reticulate.
Known from a single record at the boundary of the flora area, which is one of the
southernmost records for this species.
Either rare and/or seldom recorded in southwestern Arizona. Often growing in rock crevices;
western Arizona and deserts in southern Utah, southern Nevada, and southeastern California.
OP: 100 m N of Organ Pipe and 0.5 km E of Cabeza Prieta NWR, 1700 ft, crevice of rock face, 13
Mar 1993, Christy 1263 (ASU).

Figure 35. Phacelia rotundifolia. (A) Eagle Tail Mts, central-west AZ, photo by John Alcock (SEINet). (B)
Table Top Mtn, below SW side of peak, Maricopa Co., 10 Mar 2008, photo by Patrick Alexander (SEINet). (C)
Photo by Dave Sussman (SEINet).

Felger et al.: Southwestern Arizona Flora, Berberidaceae, Bignoniaceae, and Boraginaceae

51

Pholistoma
This genus includes three species in California, Arizona, Baja California, and northwestern
Sonora.
Pholistoma auritum (Lindley) Lilja var. arizonicum (M.E. Jones) Constance
Blue fiesta-flower. Figure 36.
Cool-season ephemerals. Stems square in cross section, brittle and semi-succulent, weak and
scrambling through bushes and across rocks. Herbage and calyx with curved hairs that hook onto
animals and clothing. Lower leaves opposite, the upper ones alternate; leaves thin, often 3–6 (8) cm
long, pinnately lobed. Flowers 1 or few in axillary or terminal cymes. Calyx enlarging in fruit, often
±1.5 cm wide, and with conspicuous auricles often 4–6.5 mm long. Corollas blue. Fruits of globose
capsules; seeds 1–4. No other member of the family in the flora area has long, scrambling, weak
stems, and clinging, hooked hairs.
Widespread across Organ Pipe, especially in the mountains, and in the eastern part of Cabeza
Prieta; washes, upper bajadas, canyons, and rocky slopes, often north-facing and beneath shrubs.

Figure 36. Pholistoma auritum var. arizonicum. Estes Wash near Bull Pasture Trailhead: (A) 31 Mar 2008; (B)
16 Feb 2005. (C) Alamo Canyon, 26 Feb 2014.
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Variety arizonicum occurs in western and central Arizona, and northwestern Sonora. Variety
auritum occurs west of the deserts in California and Baja California.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10817. Alamo Canyon, 14 Mar 1941, Benson 10677.
Dripping Springs, 15 Apr 1952, Parker 7907. Bull Pasture Trail, 2800 ft, 2 May 1978, Bowers 1270 (ORPI).
CP: 1.8 mi N of Adobe Windmill, 25 Feb 1993, Felger 93-62. Agua Dulce Mts, 26 Feb 1993, Felger
93-94. Charlie Bell Road near E Refuge boundary, 9 Apr 1993, Felger 93-319. Childs Mountain, 25 Feb 1993,
Felger 93-40.

Plagiobothrys – Popcorn-flower
Cool-season ephemerals (elsewhere sometimes perennials or bona fide annuals), the herbage
pubescent. Leaves basal and cauline, simple, linear to oblanceolate, green, with or without a redpurple midrib and margins. Inflorescences of scorpioid cymes, coiled distally. Flowers small;
corollas funnelform to rotate, white or white with a yellow tube and corolla appendages, the limb 1–3
mm wide. Fruits homomorphic, with 2–4 nutlets, the nutlets widely lanceolate to widely ovate,
dorsal surface coarsely roughened or tessellate; attachment scar narrowly triangular to linear or ±
round, along an elongated ventral keel or at base of a short ventral keel.
The genus is amphitropical in the Americas, mostly in western North America and temperate
South America, including 80–90 species; it is not, however, monophyletic.
1. Plants staining red-purple when pressed; fruiting calyx separating around the middle
(circumscissile); nutlets 1.5–2.5 mm long, the attachment scar more or less round and at the base of a
short ventral keel..………………………………………………………..… Plagiobothrys arizonicus
1. Plants not red-staining; calyx not circumscissile; nutlets 2.5–3 mm long, the attachment scar
narrowly triangular to linear along a prominent ventral keel...………………... Plagiobothrys jonesii
Plagiobothrys arizonicus (A. Gray) Greene ex A. Gray
Arizona popcorn-flower. Figure 37.
Plants often 10–40 cm tall. Roots, leaf mid-veins and margins red-purple and staining same
color when pressed. Plants with sharp, spreading hairs often with a hard swollen base as well as
smaller, softer hairs. Leaves lanceolate to linear-oblanceolate, the larger, lower leaves 3–8 cm long,
Calyx body rounded, the lobes free distally; fruiting calyx separating around the middle
(circumscissile). Corollas white, sometimes with yellow tube, center, and appendages. Nutlets 2,
1.5–2.5 mm long, broadly ovate, strongly arched or folded in profile, with tubercles along dorsal and
lateral ribs, and firmly attached, the attachment scar more or less round and at the base of a short
ventral keel.
Sandy loams of plains in the northeastern and north-central part of Organ Pipe. Its history in
Organ Pipe extends to 20,500 years.
Southern California to southern Utah, Arizona, northern Sonora, and presumably in
northernmost Baja California.
OP: Hwy 85, 1 mi S of N boundary of Monument, Rutman 2 Apr 1998 (ORPI). Kuakatch Wash near
E boundary, 2 Mar 2003, Rutman 2003-217 (ORPI). Armenta Rd, 1.4 mi W of Hwy 85, 11 Mar 2003, Felger
03-271. †Montezuma’s Head, nutlets, 13,500 & 20,490 ybp.
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Figure 37. Plagiobothrys arizonicus. (A) Hwy 86 between road to Kitt Peak and Sells, Pima Co., 19 Mar 2010.
(B) Abaxial leaf surface, with bulbous-based hairs and red leaf margin and midvein, Tyrone Ridge Access Road,
Grant Co., NM, 10 Mar 2010, photo by Russell Kleinman (gilaflora.com). (C) Sedona, Yavapai Co., 17 April
2001, photo by Max Licher (SEINet).

Plagiobothrys jonesii A. Gray
Mojave popcorn-flower. Figure 38.
Plants (8) 12–45 cm tall, not red-staining; with coarse hairs.
Leaves lanceolate to
oblanceolate, larger, lower leaves 4–8 cm long, with bulbous-based hairs. Calyx deeply 5-lobed, not
circumscissile. Corollas white with a yellow center. Nutlets 3 or 4, ovate-triangular, 2.5–3 mm long,
not strongly arched, the attachment scar narrowly triangular to linear along a prominent ventral keel.
Known from several records in the flora area. It is common north and east of the flora area in
the Maricopa and Baboquivari Mountains.
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Southern California to southwestern Utah, Arizona, and northern Sonora.
This species strongly resembles Amsinckia but differs in having a white corolla; Johnston
(1923) placed it in Plagiobothrys section Amsinckiopsis owing to this morphological similarity.
Phylogenetic analyses by Matt Guilliams (unpublished data) place this taxon nearer to Amsinckia
rather than within Plagiobothrys, and the appropriate nomenclatural change will be made at a later
time.
OP: Twin Peaks, steep S-facing volcanic slope, 1900 ft, Van Devender 19 Feb 1984. W side Sierra
Santa Rosa, 485 m, upper bajada, 12 Mar 2003, Felger 03-345.

Figure 38. Plagiobothrys jonesii. (A) Cady Mts, Mojave Desert, San Bernardino Co., CA, 25 Mar 2009,
Sanders 36595 (DES, UCR). (B & F) N end of Red Rock Canyon, Clark Co., NV, 13 Apr 2005, photo by Stan
Shebs (SEINet). (C–E) Nutlet, Providence Mts, San Bernardino Co., CA, 24 Apr 1960, Howe 2875 (SDSU
5441), by Michael G. Simpson and students, <http://www.sci.sdsu.edu/plants/plagiobothrys/taxa/PL_jonesii/>

Felger et al.: Southwestern Arizona Flora, Berberidaceae, Bignoniaceae, and Boraginaceae

55

Tiquilia
Small, low-growing herbaceous or subshrub perennials, sometimes flowering in first season.
Stems with a forked branching pattern (pseudo-dichotomous). Herbage densely and variously hairy.
Leaves simple, with revolute (inrolled) margins. Flowers essentially sessile, axillary, single or
clustered. Corollas lavender or pinkish. Fruits dry, with 1–4 nutlets.
North and South America in dry regions, mostly deserts; 27 species.
1. Branches alternate; leaf veins obscure and covered by a dense layer of hairs; rocky habitats.
…………………………………………………………………...…………….…... Tiquilia canescens
1. Branches opposite; leaves with several pairs of conspicuous, impressed veins; sandy habitats.
2. Leaves with 2 or 3 (4) pairs of shallowly impressed veins; nutlets rounded, minutely papillate to
dull-surfaced, not smooth and shiny...……………………………………………..Tiquilia palmeri
2. Leaves with 5 or 6 (7) pairs of deeply impressed veins, appearing as if pleated; nutlets ovoid,
smooth and shiny.…………..…………………………..…………………………...Tiquilia plicata
Tiquilia canescens (A. de Candolle) A.T. Richardson
[Coldenia canescens de Candolle]
Woody crinklemat. Figure 39.

Figure 39. Tiquilia canescens. (A & D) Trail between Twin Peaks Campground and Victoria Mine, OP, 27 Mar
2008. (B) Near Bluebird Mine, Growler Mts, 9 Mar 2014. (C) Page Springs Road by US Hwy 89A, Yavapai
Co., 8 Jun 2009, photo by Max Licher (SEINet).
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Dwarf, subshrub perennials with short, spreading branches, the stems with spreading hairs.
Foliage scruffy gray, the leaves about 1 cm long, ovate to elliptic, with soft, whitish-gray hairs.
Flowers pale lavender; with spring and summer-fall rains.
A calciphile on rocky ledges and mesas; Organ Pipe in the Gunsight Hills and Puerto Blanco
Mountains and scattered mountains and hills in Cabeza Prieta.
This species occurs in southeastern California to southwestern Utah, New Mexico, and Texas,
the Baja California Peninsula, northern Sonora and the Chihuahuan Desert Region in north-central
Mexico. Two varieties, distinguished primarily by flower size, are sometimes recognized: var.
canescens and var. pulchella (I.M. Johnston) A.T. Richardson. Both are reported from southwestern
Arizona.
OP: 13.5 mi by road NW of Visitor Center, Puerto Blanco Drive, 10 May 1979, Bowers 1716.
Gunsight Hills, 2 Mar 2003, Rutman 2003-211. W end Puerto Blanco Mts, 0.6 mi N of Golden Bell Mine, 14
Mar 2003, Rutman 2003-315 (ORPI).
CP: Cabeza Prieta Mts, 0.6 mi SW Tule Tank, 1250 ft, Van Devender 9 Mar 1980. Scarface Mt, Sfacing limestone slope, 1650 ft, Tallarovic 20 Mar 1992 (ASC). Childs Mt, 2750 ft, 18 Aug 1992, Felger 92643A. Cabeza Prieta Peak, near summit, 24 Mar 1995, Yeatts 3658 (CAB).

Tiquilia palmeri (A. Gray) A.T. Richardson
[Coldenia palmeri A. Gray]
Palmer’s crinklemat. Figure 40.
Low-growing, semi-prostrate perennials from very slender roots issuing from even deeper,
very thick, long, black roots. Stems very slender, not woody. Petioles prominent, often as long as or
longer than the blades; leaf blades 3–8 mm long, broadly elliptic to ovate, rhombic, or nearly
orbicular, with conspicuous but shallowly impressed veins on the upper surfaces. Herbage densely
pubescent with white hairs and scattered bristles with swollen bases. Flowers lavender-pink with a
pale yellow throat; flowering with spring and summer-fall rains. Nutlets 0.8–0.9 mm diameter, 1–4
per fruit, rounded (spheroid).
Sand flats and dunes of the Pinta Sands and near the Butler Mountains.
Southeastern California, southern Nevada, western Arizona, Baja California, and
northwestern Sonora.
Seris made a tea from the large, thick root to alleviate stomachache or a cold (Felger & Moser
1985).
CP: Pinacate Plateau, Camino del Diablo, open sandy desert, 28 Oct 1937, Gentry 3508 (DES). Pinta
Sands, 11 Apr 1993, Felger 93-410.
TA: Butler Mts, Van Devender 27 Mar 1983.

Tiquilia plicata (Torrey) A.T. Richardson
Figure 41.
Plants resembling T. palmeri in growth form and habit, but readily distinguished by having
more prominent and a larger number of leaf veins. Common on dunes and sandy habitats in the
nearby Gran Desierto of Sonora as well as the Mohawk Dunes and near Yuma. It is not known from
the flora area although the Pinta Sands near the Sonora border seem like suitable habitat.
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Figure 40. Tiquilia palmeri. Cinder plains on road to Red Cone campground, Pinacate Biosphere Reserve, 3
Mar 2009.

Figure 41. Tiquilia plicata. (A) Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 19 Feb 2005.
(B) Sandy wash below Gillespie Dam, Maricopa Co., 31 Mar 2013.
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ABSTRACT
A floristic account is provided for the mustard and frankincense families as part of the
vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in the Sonoran Desert of
southwestern Arizona. The mustard family in the flora area includes 23 genera and 32 species; the
majority are cool-season annuals (ephemerals). There are no hot-season annuals. Lyrocarpa coulteri
and Hesperidanthus are the only mustards in the flora area growing during the warmer seasons.
Among the 12 non-native species only 3 are established as reproducing populations in the flora area.
Five species are represented in the fossil record. Sibara angelorum in Cabeza Prieta NWR is the only
record for the United States. The frankincense family includes a single species (Bursera microphylla)
in the flora area as well as in southwestern USA. This is the eleventh contribution for this flora
published in Phytoneuron and also posted open-access on the website of the University of Arizona
Herbarium (ARIZ).

This contribution to the vascular plant flora in southwestern Arizona is the eleventh published
in a series in Phytoneuron and also posted open-access on the website of the University of Arizona
Herbarium (ARIZ). The area of coverage is that of the contiguous protected areas of Organ Pipe
Cactus National Monument, Cabeza Prieta NWR, and the Tinajas Altas Region in the heart of the
Sonoran Desert (Figure 1). Two eudicot families are included in this contribution: Brassicaceae and
Burseraceae.
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Figure 1. Flora area in southwestern Arizona. TA = Tinajas Altas. CP = Cabeza Prieta NWR. OP = Organ
Pipe Cactus NM. Green shading indicates approximate boundaries of federally designated wilderness.

The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens.
Fossil specimens are indicated with a dagger symbol (†) and the one fossil taxon no longer
present in the flora area (Athysanus pusillus) is marked with two dagger symbols (††). Non-native
species are marked with an asterisk (*) and non-natives not established (not reproducing) in the flora
area are marked with double asterisks (**). In the following species accounts, the accepted scientific
names are in bold and selected synonyms are italicized within brackets [--]. Common names, when
known or worthwhile, are in English, Spanish, and the Hia-Ced O’odham dialect, respectively (see
Felger 2007 and Felger et al. 1992 for usage of Hia-Ced O’odham plant names). Spanish-language
names are italicized. The qualifications about and approximately are generally omitted, with the
obvious understanding that such quantitative values are, to varying degrees, seldom exact. The
identification keys are for the modern flora.
All photos and scans are by Sue Rutman unless otherwise stated. All specimens cited are at
the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the abbreviations for
herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus National Monument
(ORPI), and the standardized abbreviations for herbaria (Index Herbariorum, Thiers 2013). We have
seen specimens or images of all specimens cited. When no collection number is provided, the
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specimen is identified by the date of collection. Generally only the first collector’s name is given.
Area designations are: OP = Organ Pipe Cactus National Monument, CP = Cabeza Prieta National
Wildlife Refuge, and TA = Tinajas Altas Region. Additional explanation of the format for this flora
series is provided in part 3 (Felger et al. 2013b). Descriptions and keys pertain to taxa and
populations as they occur in the flora area.
BRASSICACEAE (CRUCIFERAE) – Mustard Family
Annual (ephemeral) and perennial herbs; containing mustard oils. Leaves alternate, the lower
leaves often in a basal rosette; without stipules. Sepals and petals in a cross-like pattern—hence the
alternate family name Cruciferae. Calyx cylindrical with 4 separate, mostly deciduous sepals. Petals
4 (or fewer or rarely absent), separate, mostly clawed (conspicuously narrowed basally). Stamens 6
(or sometimes fewer), usually with 2 outer, shorter stamens, and 4 inner ones of 2 opposite pairs.
Ovary superior. Fruits (siliques or silicles) highly variable, dry, mostly 2-chambered capsules,
dehiscent by 2 valves opening from base to apex, or sometimes 1-chambered and indehiscent, or
separating into 1-seeded segments. Seeds often mucilaginous when wet. The family is easily
recognized but the genera are often distinguished on technical characters of the fruit that can be
difficult for the non-specialist to differentiate.
Crucifers recorded from the general flora area include 23 genera with 32 species (Table 1).
Among the 32 species, 28 are cool-season ephemerals including 9 species not established as
reproducing populations; non-natives include 12 species, and 9 of them are not established as
reproducing populations in the flora area. Five or six species have been found in fossil packrat
middens, one of which, Athysanus pusillus, is no longer present in the flora area.
Table 1. Local distributions of Brassicaceae and Burseraceae taxa. † = Taxa represented by a fossil
specimen(s); †† = fossil taxon no longer present in the flora area; * = non-native taxa; ** = non-native taxa not
established in the flora area. OP = Organ Pipe Cactus National Monument; CP = Cabeza Prieta National
Wildlife Refuge; TA = Tinajas Altas Region. SU = summer/warm-season ephemerals; WI = coolseason/winter-spring ephemerals; PR = perennials. Localities and growth forms in parentheses are ones that are
rare or seldom found and apparently not reproducing, or known only from fossils, and not part of the modern
flora; these are not counted in the totals.

Taxon
BRASSICACEAE
††Athysanus pusillus
Boechera perennans
**Brassica kaber
**Brassica nigra
*Brassica tournefortii
**Capsella bursa-pastoris
†Descurainia pinnata
**Descurainia sophia
Dimorphocarpa pinnatifida
Dithyrea californica
*Eruca vesicaria
Erysimum capitatum
Hesperidanthus linearifolius
†Lepidium lasiocarpum
Lepidium oblongum
Lepidium thurberi

Organ
Pipe
(OP)
OP
(OP)
(OP)
OP
OP
(OP)

OP
OP
OP
OP
OP
OP

Region
Cabeza
Prieta

Tinajas
Altas

Growth Form
Ephemerals
Perennials
Summer Winter
(WI)
PR

CP
(CP)
CP

TA

CP
CP

(TA)
TA

CP

TA

TA

(WI)
(WI)
WI
(WI)
WI
(WI)
WI
WI
WI
WI
PR
WI
WI
WI
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†Lepidium sp./spp.
Lyrocarpa coulteri
**Matthiola longipetala
**Nasturtium officinale
Physaria tenella
Planodes virginicum
Sibara angelorum
**Sisymbrium altissimum
*Sisymbrium irio
**Sisymbrium orientale
Streptanthus carinatus
Streptanthus lasiophyllus
Streptanthus longirostris
Thelypodium wrightii
**Thlaspi arvense
†Thysanocarpus curvipes
†Tomostima cuneifolia
TOTALS
BURSERACEAE
†Bursera microphylla

(OP)
OP
(OP)
(OP)
OP

(OP)
OP
(OP)
OP
OP

CP

(TA)
TA

4

(WI)
PR
(WI)
(PR)

CP
CP
CP

TA

CP
(CP)
CP
CP

TA

OP
(OP)
OP
OP
17

CP
CP
14

(†TA)
TA
8

OP

CP

TA

0

WI
WI
WI
(WI)
WI
(WI)
WI
WI
WI
WI
(WI)
WI
WI
19

3

PR

Most Sonoran Desert mustards are winter-spring ephemerals and produce their first and
usually largest leaves in a basal rosette; cauline leaves (stem leaves above the basal rosette) are often
gradually reduced above. Lyrocarpa is the exception, being perennial without a basal rosette and
flowering at any time of year with sufficient moisture. A few herbaceous perennials such as
Boechera and Hesperidanthus extend only to the margins of the desert, but like most Sonoran Desert
crucifers, they grow and flower during the cooler seasons. Hesperidanthus also flowers after summer
rains in August and September. (Stanleya pinnata in the Kofa Mountains, north of the flora area, is
one of the few other perennial members of the mustard family that extend into the Sonoran Desert. It
is, however, summer-dormant in the desert and only reaches the margin of the desert.) Lepidium
thurberi is often biennial, but where it ranges into the desert it is an ephemeral.
The young plants of more than a dozen local species are potentially edible as greens, and the
seeds are likewise potentially edible (Felger 2007; Hodgson 2001; Uphof 1968). The most
economically important crucifers are in the genus Brassica; others include horseradish, radish,
watercress, and ornamental garden flowers such as stock and wallflower. The family is worldwide
with 321 genera and 3660 species (Al-Shehbaz 2010, 2012).
1. Fruits less than 2 (3) times longer than wide, variously shaped.
2. Plants with stellate hairs; petals yellow; fruits globose, bladder-like………………….. Physaria
2. Plants with dendritic (branched) or simple hairs; petals white, or brownish to dull purple; fruits
variously shaped, compressed (flattened).
3. Fruits spectacle-shaped (of 2 disc-shaped halves) joined by about 25% of their margins;
flowers very fragrant; dunes and sand soils.
4. Leaves with slender lobes; petals (fresh) 5–7 mm long; fruiting pedicels 7–22 mm long;
stigma triangular………………………………………………………..…… Dimorphocarpa
4. Leaves with broad, coarse teeth or lobes; petals (fresh) 10–12 mm long; fruiting pedicels
1.5–2.5 mm long; stigma rounded………………………………………..….………. Dithyrea
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3. Fruits not of 2 disc-shaped halves; flowers fragrant or not.
5. Perennials (sometimes flowering in first season), with dendritic hairs; petals 12–20+ mm
long; fruits 10–28 mm long……………………………………………………….. Lyrocarpa
5. Winter-spring ephemerals, glabrous or with simple hairs; petals to 3 mm long or absent;
fruits to 7.5 mm long.
6. Pedicels somewhat thick, straight to slightly curved; fruits 3–4 mm long, 2–seeded, not
winged or inconspicuously winged at apex………………………………………. Lepidium
6. Pedicels slender, recurved; fruits 5.5–7.5 mm long, 1–seeded, the margin conspicuously
winged and often with small perforations (holes)………………………..… Thysanocarpus
1. Fruits more than 3 times longer than wide, linear or narrowly oblong.
7. Plants glabrous or with simple hairs.
8. Fruit flattened; seeds winged or not.
9. Leaves pectinate, the segments linear; petals pale lavender to purplish; seeds wingless.
…………………………………………………………………………………………...Sibara
9. Leaves entire to dentate, pinnatifid or pinnatisect; petals purple, white (sometimes tinged
maroon or with purple veins); seeds winged.
10. Stem (cauline) leaves clasping; petals 14–18 mm long; fruits 4–6 mm
wide.……………………………………………...…………….….. Streptanthus carinatus
10. Stem leaves not clasping—sessile or petiolate; petals less than 10 mm long; fruits less
than 2 mm wide.
11. Leaves pinnatifid to pinnatisect; petals whitish; fruit 1–1.5 mm wide, not
beaked……………………………………..……………………………………. Planodes
11. Leaves entire, dentate to sinuate, or pinnatifid; petals white (sometimes tinged with
maroon or with purple veins) or purple; fruit 4–6 mm wide or with an indehiscent beaklike tip 3–5 mm long……………………...……………..………… Streptanthus (in part)
8. Fruit rounded in cross-section (terete); seeds not winged.
12. Fruits with a tapering beak usually 2 mm or more long…………………………. Brassica
12. Fruits not beaked.
13. Fruits often turned downward at maturity or spreading to ascending; fruiting pedicels
0.5–3 mm long………………………………………...…..….… Streptanthus lasiophyllus
13. Fruits ascending or spreading; fruiting pedicels 4–20 mm long.
14. Petals yellowish; cauline leaves pinnately lobed or pinnatisect; widespread.
…………………………………………………………………………….…. Sisymbrium
14. Petals white to purplish; cauline leaves entire or pinnately lobed; Ajo and Diablo Mts.
15. Outer pair of sepals with a callus (thickening) near the tip of each sepal; petals
purple to pinkish or rarely white; stigmas 2-lobed; fruits not constricted between the
seeds…………………………………………………………………... Hesperidanthus
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5. Outer pair of sepals without a callus; petals white or rarely purplish; stigmas entire;
fruits constricted between seeds…..........................................................…Thelypodium
7. Plants with branched hairs (T-shaped, Y-shaped, or dendritic).
16. Plants with T-shaped (2-armed) hairs; Ajo Mts……………….………..….….. Erysimum
16. Plants with dendritic hairs.
17. Leaves finely divided; petals yellow to pale yellow……………………….. Descurainia
17. Leaves entire to toothed (dentate); petals white or pink to purple.
18. Ephemerals; leaves all basal, l; fruits to 1.2 cm long; widespread.…….… Tomostima
18. Ephemerals and perennials; leaves not all basal; fruits 4 or more cm long; in the Ajo
Mts or rare.
19. Perennials; petals 5–9 mm long; fruits 4–7 cm long; Ajo Mts………...…. Boechera
19. Annuals; petals 15 or more mm long; fruits 5–7 cm long; lowlands, scarce and
probably not established………………………………………………...….... Matthiola
Athysanus
Two species in western North America including northwestern Mexico.
††Athysanus pusillus (Hooker) Greene
[Thysanocarpus pusillus Hooker]
Common sandweed
Slender and delicate, cool-season ephemerals. Flowers rather inconspicuous with small white
petals or often without petals. Fruits flat, rounded in outline, and 1-seeded.
It was in the Ajo Mountains more than 13,500 years ago. The nearest present-day
populations are in the Kofa Mountains and near Tucson. In Arizona mostly at elevations above the
desert. Western North America from British Columbia to Baja California and central Arizona.
OP: †Montezuma’s Head, fruits, 13,500 ybp.

Boechera
Mostly perennial herbs; 110 species in North America including northern Mexico, and
Russian Far East.
Boechera perennans (S. Watson) W.A. Weber
[Arabis perennans S. Watson]
Rockcress. Figure 2.
Perennial herbs, to 70 cm tall from a woody caudex. Stems usually 2–5 per caudex branch,
densely pubescent proximally with Y-shaped and often 3–5-branched (dendritic) or rarely simple
hairs, usually glabrous distally. Basal leaves oblanceolate to obovate, the margins dentate, the blade
surfaces densely pubescent with 3–6-branched hairs. Cauline leaves clasping the stem, the uppermost
usually glabrous. Fruiting pedicels usually horizontal, 6–25 mm long. Petals whitish tinged with
pink or purple, 5–9 mm long. Fruits widely pendent and usually curved, (3) 4–7 cm × 1.7–2.1 mm,
glabrous; ovules 60–96 per ovary. Growing and flowering during the cooler seasons of the year.
Ajo Mountains, often among rocks, especially canyons and slopes at higher elevations. It
does not extend into the lower desert.
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Southwestern United States and northern Mexico in Baja California, Chihuahua, and northern
Sonora.
OP: Alamo Canyon: 2500 ft, Nichol 14 Mar 1939. Canyon bottom at margin of wash, 29 Mar 2003,
Felger 03-421. Arch Canyon trail, corolla blue-purple, 11 Mar 1983, Daniel 2617 (ASU). Middle fork Alamo
Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-340 (ORPI).
Sonora: Banori, Altar Dist., 15 Feb 1938, Gentry 3540.

Figure 2. Boechera perennans. (A) Arch Canyon, 29 Feb 2009. (B) Woods Canyon, S of Sedona, Yavapai
Co., 26 Feb 2005, photo by Max Licher (SEINet).

*Brassica – Mustard; mostaza
Cool-season ephemerals with yellow flowers and slender, dehiscent fruits (those in the flora
area). Molecular phylogenetic studies have revealed that the genus Brassica is not monophyletic and
the generic boundary will need revising (Warwick & Sauder 2005).
Native to the Old World (B. kaber may be an exception), widely cultivated and introduced
worldwide; includes cabbage, canola, cole, mustard, and turnip; 43 species.
1. Flowers pale yellow, the petals 6–8 mm long; fruits 3.5–7 cm long, widely spreading, the beak 10–
20 mm long……………………………………………………...……………… Brassica tournefortii
1. Flowers bright yellow, the petals usually 8 or more mm long; fruits less than 2.5 cm long, erect and
appressed to the flowering stem (rachis), the beak 1–6 mm long.
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2. Outer pair of sepals with a callus (thickening) near the tip; fruit valves each with 3–7 veins, the
lateral veins conspicuous (need mature fruits).………………….……..………..… Brassica kaber
2. Outer pair of sepals without a callus; fruit valves each with 1 prominent midvein, the lateral
veins inconspicuous……………...…………………………………………….…… Brassica nigra
**Brassica kaber (de Candolle) L.C. Wheeler
[Sinapis arvensis Linnaeus; S. kaber de Candolle. Not Brassica arvensis Linnaeus; B. arvensis
Rabenhorst is illegitimate]
Charlock. Figure 3.

Figure 3. Brassica kaber. (A, C & D) Mex Hwy 2 at Los Vidrios, Sonora, 5 Mar 2014. (B) Merced River,
Briceburg, Mariposa Co., CA, 21 Mar 2009, photo © by Barry Breckling (CalPhotos).

Cool-season ephemerals, 0.5–1.5+ m tall, the lower part of the plant often with coarse hairs
(hispid). Basal leaves obovate, oblong, or lanceolate, (8.5) 25–50+ cm long, (3.5) 15–27 cm wide,
and lyrate, pinnatifid or sometimes undivided; upper (cauline) leaves with coarsely toothed margins
and often simple. Sepals, petals, stamens, and young ovary yellow, the petals uniformly bright
yellow, 8–12 (17) mm long, the blade broadly obovate, the claw slender. Fruiting pedicels ascending,
3–7 mm long. Fruits linear, terete, 1.5–5.7 cm × 1.5–4.3 mm; ovules (4) 8–16 (24) per ovary.
Common farm weed and sometimes along roadsides near the flora area in southern Arizona
and northwestern Sonora; not known from the flora area but occasional plants might be expected
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along Highway 85. Native to the Mediterranean region, and non-native, weedy, and widespread in
North America and elsewhere in the world. Also reported to be in the northeastern United States
8000 years ago, suggesting it originally had a semi-circumboreal distribution (Jacobson et al. 1988;
Warwick 2010). Brassica kaber is easily confused with B. nigra and they are difficult to tell apart
without mature fruits, or sometimes even with mature fruits.
Maricopa Co: 10–15 mi W of Gila Bend on I-8 and 0.8 mi E of Paloma Rd, roadside by agricultural
fields, locally abundant weed to about 4 ft. high, 3 Mar 2001, Salywon 980 (ASU).
Pinal Co: Junction of I-8 and Bianco Rd, ca. 5 mi SW of Casa Grande, roadside, 100% cover of
Brassica, Erodium cicutarium, and other weedy ephemerals, 25 Feb 1993, Felger 93-28 (ARIZ, ASU).
Yuma Co: Yuma mesa, Vince Roth 30 June 1957 (det. B. tournefortii by C.T. Mason 1985; det. S.
arvensis by Suzanne I. Warwick 1995).

**Brassica nigra (Linnaeus) W.D.J. Koch
[Sinapis nigra Linnaeus]
Black mustard; mostaza negra. Figure 4.

Figure 4. Brassica nigra. (A & B) Sedona, Yavapai Co., 2 May 2005, photos by Max Licher (SEINet).
(C) Hercules, Contra Costa Co., CA, Jun 2009, photo © by Zoya Akulova (CalPhotos).

Plants sparsely pubescent with soft hairs or glabrate; reaching 50–100 cm tall, with spreading
flowering branches. Basal rosette leaves 8–30 (50) cm long, the stem leaves reduced upwards; leaves
variable, similar to those of B. tournefortii but usually greener and with broader lobes. Flowers bright
yellow and showy. Sepals 10 mm long. Petals clawed, 15–24 × 7+ mm, the veins inconspicuous on
fresh flowers, dark and conspicuous when dried. Fruiting racemes often 20–40 cm long. Fruits erect
and appressed, 20–22 mm long, more or less 4-angled, the beak seedless, about ¾ as long as the body;
fruiting pedicels 3–4.5+ mm long. Seeds globose, ca. 2 mm in diameter, not mucilaginous when wet.
Occasional in disturbed habitats including roadsides and parking lots; not established in the
flora area. Usually blooming in April after most native ephemerals.
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A worldwide weed, native to Eurasia, and also cultivated as a mustard condiment. Present in
Arizona at least since 1884.
OP: Alamo Wash-Sonoyta road, 22 Apr 1941, Supernaugh 6 (ORPI). Hwy 85, 2.5 mi S of Eagle Pass,
7 Apr 2003, Rutman 2003-449.

*Brassica tournefortii Gouan
[B. tournefortii var. dasycarpa O.E. Schulz; B. t.ournefortii forma dentata O.E. Schulz; B.
tournefortii var. leiocarpa Marie & Weiller; B. tournefortii var. recurvata Bornmüller; B. tournefortii
var. sisymbrioides Fischer ex de Candolle]
Sahara mustard; mostaza. Figure 5.
Coarse ephemerals, with a well-developed taproot, highly variable in size, the plants as small
as 15 cm tall when drought stressed, or sometimes reaching 1.2 m tall on dunes; stems simple to
many-branched above. Lower part of plant densely hirsute with coarse, rough, white hairs, especially
the lower leaf surfaces along the midrib, veins, and margins; glabrescent distally. When dry and dead
these large plants break off at the root and may become tumbleweeds. Leaves of basal rosettes (8)
15–30 (80+) cm long, petioled, pinnatifid with the terminal lobe usually largest (lyrate-pinnatifid), or
leaves of stunted plants often obovate and merely toothed; cauline (stem) leaves usually greatly
reduced upwards.
Flowers selfing (autogamous). Sepals 3.5–4 mm long, pale, almost translucent, purplebrown, slightly swollen basally. Petals, stamens, and stigma pale yellow, often becoming whitish
with age. Petals 4–8 mm long; corolla bilaterally symmetrical (unlike most other mustards, the petals
are not at right angles to one another: two of the opposite angles are less than 90o and two are much
more than 90o). Stamens at the same height as, and touching, the stigma (this contact between the
stamens and the stigma occurs during flowering, indicating a self-pollinating reproductive strategy;
e.g. Hinata et al. 1974 and Van Devender et al. 1997). Fruiting pedicels (6) 12–16 (22) mm,
spreading to ascending. Fruits cylindric and torulose, 3–7 × 2–4 (5) cm, with a stout beak 11–20 mm
long and 1 (2)-seeded. Seeds 1.3 mm in diameter, rounded, reddish brown, mucilaginous when wet.
Seeds often germinate with fall rains, before the seeds of most native desert annuals germinate.
When fully dry, the siliques can pop open with the touch of finger, and presumably when rattled by
the wind. Many, however, just sit there on the plant, and need to roll around in the sand to open.
Widespread invasive weed in lowland disturbed and natural desert habitats across the flora
area, especially on sandy soils and washes, but also on rocky slopes (Felger 1990). During favorable
years it makes up a significant part of the plant cover on the dunes and sand hummocks of the Pinta
Sands. The broad, spreading basal rosette leaves can effectively prevent the establishment of other
cool-season ephemerals. Plants on sandy soils with sufficient soil moisture may grow to more than
1–1.5 meters across, making this species the largest herbaceous rosette plant in the region (Felger
2000: 186). Autogamy, together with the plasticity in plant size and early germination, undoubtedly
contribute to the success of Sahara mustard in the Sonoran Desert and elsewhere.
On 28 March 2010, Richard Laugharn and Felger were in the miniature mesquite thicket in
the Lechuguilla Valley where the Camino del Diablo crosses Coyote Wash and Felger made the
following observations: “Much of the ground is now 100% covered by Brassica tournefortii of
incredible size variation, but each local niche or micro-habitat of Brassica generally has plants of the
same size—some very crowded stands consist of dwarfed plants, some reproducing with only a single
fruit of 3–7 seeds, the lower stem leaves 1–several cm long, and basal rosette leaves often only 1–3 or
sometimes not developing, the stems extremely slender and the plants 8.7–11.4 and more cm in
height. Other, less crowded, robust plants have rosette leaves more than 30 cm long. Obviously
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B. tournefortii is changing the cool-season species diversity in this habitat. The soil is still damp
from the last rains and where the ground is not covered by ephemerals there is a continuous blackish
surface of biological soil crust that includes cyanobacteria.”

Figure 5. Brassica tournefortii. Dunes, 22 mi SW of Sonoyta on Mex Hwy 8, Sonora: (A) 3 Mar 2008; (C, E
& F) 6 Feb 2014. (B & D) Alamo Wash, 29 Jan 2014.

Native to the Old World, probably North Africa and Central Asia, this species has become
established in many warm, arid regions of the world. It has spread almost explosively across the
Sonoran Desert, especially in sandy soil habitats. Sahara mustard is one of the most seriously
invasive species in the flora region (Guertin 2003 provides an excellent summary of related
information). Sahara mustard has also spread to Nevada, Utah, New Mexico, Texas, and northern
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Mexico, as well other parts of the world such as Australia where it has become invasive. It was first
reported from southeastern California by Jepson (1923–1924), apparently first collected in North
America at Coachella in Riverside County in 1927, and established in agricultural areas in
southeastern California by 1938. The earliest Arizona specimen is from 1955; Sahara mustard was
collected in northwestern Sonora in 1966; and since at least the 1970s it has become widespread in
the Sonoran Desert Region (Barrows et al. 2009; Dimmitt & Van Devender 2009; Felger 1990, 2000;
Malusa et al. 2003; Van Devender et al. 1997).
Ihsan Al-Shehbaz (pers. com., 17 Dec 2014) wrote, “I do not divide B. tournefortii into
infraspecific taxa based on density of indumentum, and I personally do not see sharp discontinuous
differences in flower size.” However, there are reports of infraspecific variation. For example,
Zohary (1966: 309) reported that in the Middle East, “desert specimens are more densely hispid and
have smaller flowers; they are probably to be classed as a separate subspecies.” René Maire (1965)
included 5 varieties and one forma in the Flora of North Africa, although currently considered as
synonyms (e.g., Warwick 2010). Mark Dimmitt (pers. com. 2014) reported, “The original
introduction of B. tournefortii near Mecca, California, is still present, and looks and behaves
differently from other populations. It is a smaller, more gracile plant found only in disturbed soils
where it is competing with numerous other exotic weeds. I did not see it in undisturbed desert in the
Coachella Valley. The really invasive form is a later introduction with more aggressive traits.” The
USDA North Central Regional Plant Introduction Station in Ames, Iowa, has several accessions of
this species for distribution as an experimental oilseed. However, Marushia (2009) found no
differences between mesic and desert populations of B. tournefortii, but noted that the species has a
more rapid phenology than its congeners (Marushia et al. 2010). Li and Malusa (2014) found that it
has a germination rate (mean > 80%) in the field significantly higher than the native cool season
annuals.
Minnich and Sanders (2000) report nearly 100% fruit set on most plants and that rain
facilitates the production of a sticky gel (seeds become mucilaginous when wet) covering the seed
capsule, permitting long distance dispersal of the seeds by adhesion to animals, and possibly vehicles.
In Organ Pipe Cactus National Monument, Sue Rutman has observed entire cohorts of seedlings
killed by freezing temperatures (also see Dhawan et al. 1982). However, the annual frequency of
freezing temperatures in Organ Pipe (and elsewhere in the Sonoran Desert) has been decreasing since
the 1980s (Weiss & Overpeck 2005), perhaps even further facilitating the success of Sahara mustard.
OP: Quitobaquito: 8 Feb 1978, Bowers 1030; 29 Mar 1988, Felger 88-136. Visitor Center, roadside,
16 Feb 1979, Bowers 1566. Cipriano Hills, 20 Mar 2003, Rutman 2003-365 (ORPI).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3952. Papago Well, 26 Feb 1993, Felger 93-418. Pinta
Sands, 11 Apr 1993, Felger 93-418.
TA: Tinajas Altas Mts, above the tinajas, 19 Mar 1998, Felger (observation). Camino del Diablo, E of
Raven Butte, 29 Nov 2001, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-33. Camino del
Diablo at Coyote Wash, 28 Mar 2010, Felger 10-172. Surveyors Canyon, Lamb Tank, 29 Mar 2010, Felger 10197. Canyon below Raven Butte Tank, 29 Mar 2010, Felger 10-242.
Yuma Co.: Near Palm Canyon, Kofa Mountains, 2400 ft, 21 April 1955, Haskell 5058 & C.F. Deaver
(ASC 10855; det. Reed C. Rollins). Yuma Mesa, 1 mi E of Airbase, Hamilton 26 March 1959 (ARIZ 130879;
det. Andrew C. Sanders 2000).
California: Riverside Co.: Coachella, J.B. Feudge 25 Feb 1927 (RSA 1660; det. Andrew C. Sanders).

*Capsella
Native to Eurasia; 5 species.
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**Capsella bursa-pastoris (Linnaeus) Medikus
Shepherd’s purse; hierba del pastor. Figure 6.
Cool-season ephemerals, to 50 cm tall, sparsely to densely pubescent with 3–5-rayed hairs.
Flowers minute, white. Fruits obcordate, strongly compressed (flattened), 0.3–1 cm × 2–9 mm.
About one dozen plants sprang up from discarded hay at a temporary horse pen in the
southwest corner of Cabeza Prieta but did not become established. The nearest record is in the Yuma
region and it is a potential weed in gardens and agricultural fields.
Native to Eurasia and now a worldwide weed.
CP: Bajada of Tordillo Butte, 27 Feb 1993, Felger 93-201.
Yuma Co.: In soil accumulated before first Gray Tank in west branch, Township 2S, Range 19E,
Section 34, 1760 ft, rare at wet tanks, 8 Dec 1985 Russo 246.

Figure 6. Capsella bursa-pastoris. By Lucretia Breazeale Hamilton.

Caulanthus, see Streptanthus
Descurainia – Tansy mustard
Americas, Eurasia, North Africa, and Canary Islands; 35 species.
1. Flowers pale yellow; fruits 3.5–7.2 mm long……………………………….... Descurainia pinnata
1. Flowers yellow; fruits 12–30 mm long…………………………………..…….. Descurainia sophia
Descurainia pinnata (Walter) Britton
Western tansy mustard; pamita; su'uvad. Figure 7.
Cool-season ephemerals, 8–60 cm tall, mostly unbranched to few-branched above, with
branched and candelabra-shaped, soft, white hairs. Stems leafy; early leaves usually in a basal
rosette, these and larger stem leaves (1) 3–7 × (0.4) 2–3 cm, 1–3 times pinnatifid-divided, reduced
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upwards, usually withering as the fruits develop. Fruiting pedicels usually ascending to horizontal, 4–
18 (23) mm long. Inflorescences of racemes (3) 5–32 (45) cm long. Petals pale yellow, 1.5 mm long.
Fruits (3.5) 4–7.2 × 1.2–1.6 mm, narrowly club-shaped; ovules 16–40 per ovary. Seeds reddish
brown, 0.8 mm long, mucilaginous when wet.
Widespread across the flora area, sandy to rocky soils, washes, plains, bajadas, hills, and
mountains. It was in the Butler Mountains more than 10,000 years ago.

Figure 7. Descurainia pinnata. By Lucretia Breazeale Hamilton.

Widespread in North America: Mexico to northern Canada. Four subspecies are sometimes
recognized, two of which range into southwestern Arizona: subsp. glabra (Wooton & Standley)
Detling, not canescent, and subsp. ochroleuca (Wooton) Detling, canescent.
The seeds were widely used for food (Bean & Saubel 1972; Felger et al. 1992; Rea 1997).
Castetter and Underhill (1935: 24) say that it was “the most common [wild] seed crop” of the Tohono
O'odham. Young plants were sometimes boiled as greens or pit-baked by the Quechans (Castetter &
Bell 1951). Substantial quantities of the seeds have been found in Hohokam sites, which led Bohrer
(1986 in Hodgson 2001) to speculate that it was cultivated. It can be a common weed in cultivated
fields, which may have been a source for the Hohokam. The seeds, which become mucilaginous
when wet, were widely esteemed for medicinal purposes (Bean & Saubel 1972; Hodgson 2001).
Among the Hia C-ed O'odham the “seeds [were] used as food and eye medicine (Delores Lewis) or
put in water and drunk for stomach trouble (Philip Salcido)” (Felger et al. 1992: 22–23).
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OP: Alamo Canyon, Nichol 14 Mar 1939. Quitobaquito, 14 Apr 1963, Felger 7655. Near Gachado
Line Camp, 28 Jan 1978, Bowers 1013 (ORPI).
CP: Buckhorn Tank, 27 Feb 1993, Felger 93-184 (CAB). O’Neill Hills, 12 Mar 1993, Harlan 359.
Tule Tank drainage, 23 Mar 1993, Harlan 133 (CAB). Childs Mt, 9 Apr 1993, Felger 93-277.
TA: Frontera Canyon, 18 Mar 1998, Felger (observation). Coyote Water, 21 Feb 2005, Felger 05152. †Butler Mts, fruit, 10,360 ybp.

**Descurainia sophia (Linnaeus) Webb ex Prantl
Figure 8.
Stems upright, single or branched above. Leaves often 3-times dissected into slender lobes.
Fruiting pedicels 5–20 mm long. Flowers yellow, the fruits slender, often 12–25 mm long.

Figure 8. Descurainia sophia. (A & D) Construction site, Hwy 85 at 2 mi S of N boundary of Organ Pipe, 12
May 2010. (B) Silver City, Grant Co., NM, 29 Mar 2009, photo by Russell Kleinman (gilaflora.com).
(C) Valley of Fires Recreation Area, Lincoln Co., NM, 2 Apr 2007, photo by Patrick Alexander.

Found at a construction site along Highway 85 in Organ Pipe and not established in the floral
area.
Widespread weed in North America and elsewhere; native to Eurasia.
OP: Road shoulder of State Route 85, northern 3 mi of highway in Organ Pipe (between milepost 58
and 61), Rutman 4 Jun 2010.

Dimorphocarpa – Spectacle-pod
Southwestern United States and northern Mexico; 4 species.
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Dimorphocarpa pinnatifida Rollins
[Dithyrea wislizeni Engelmann, in part]
Dune spectacle-pod. Figure 9.
Cool-season ephemerals, erect to ascending, sometimes sprawling to more than 1 m across,
gray-green with stellate and candelabra-shaped hairs. Stems leafy. Leaves petioled below, sessile
above, linear to narrowly lanceolate, pinnatifid with widely spaced slender lobes, larger leaves (3.5)
4–18 × 0.7–2.6 cm. Flowers on racemes 9–38 cm long. Fruiting pedicels spreading to slightly
reflexed, 7–22 mm long. Flowers fragrant, attracting butterflies, the petals 5–7 mm long, pure white,
the stigma and anthers yellow (corollas thus appear to have a yellow throat). Fruits of 2 disc-shaped
indehiscent segments, each 5.5–8.2 mm wide and 1-seeded, the fruits turned at an angle to the
pedicel. Seeds disc-like, 2–3.5 mm in diameter. The flowers are smaller and the plants often much
larger than those of Dithyrea californica, the other spectacle-pod in the region. x = 9

Figure 9. Dimorphocarpa pinnatifida. (A) Dunes, 22 mi SW of Sonoyta, Sonora, 6 Feb 2014. (B) By Matilda
Essig. Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora: (C & D) 15 Feb 2010; (E) 23 Feb 2010.
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Pinta Sands and Mohawk Dunes, and more widespread on dunes in nearby northwestern
Sonora. One plant seen at higher elevation in the Tinajas Altas Mountains and apparently not
reproducing.
Endemic to dunes and adjacent sands in Yuma County, including the Mohawk Dunes, and the
Gran Desierto of northwestern Sonora (Felger 2000; Felger et al. 2003). Related to, and narrowly
allopatric from, the widespread D. wislizeni (Engelmann) Rollins in AZ, CO, NM, NV, UT,
Chihuahua, and Coahuila. Dimorphocarpa pinnatifida can be distinguished from D. wislizeni by
having upper stem leaves pinnately lobed and fruit valves orbicular and rounded apically.
CP: Pinacate Lava Fields, 20 Mar 1933, Shreve 6218. E edge of Pinacate Lava Flow, 17 Apr 1983,
Hodgson H 2081 (DES). 6.6 mi W of O’Neill’s Grave, 18 Feb 1979, Phillips 79-53 (ASU). Pinta Sands: 18
Feb 1979, McLaughlin 1947; 1 Feb 1992, Felger 92-27.
TA: Tinajas Altas, canyon bottom above uppermost tinaja, one large plant seen, no fruit setting, 19
Mar 1998, Felger 98-138.

Dithyrea – Spectacle-pod
Southwestern United States and northwestern Mexico; 2 species.
Dithyrea californica Harvey
[D. californica var. clinata (Macbride & Payson) Wiggins; D. clinata Macbride & Payson]
California spectacle-pod. Figure 10.

Figure 10. Dithyrea californica. (A, B & D) Dunes, 20 mi SW of Sonoyta, Sonora, 27 Mar 2010. (C) Dunes S
of Sierra Blanca, Sonora, 15 Feb 2014.
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Cool-season ephemerals. Stems 15–50 cm tall, mostly branching from the base. Herbage
with slender-rayed, candelabra-shaped white hairs. Leaves semi-succulent when young, basal rosette
and lower leaves with large, broad, coarse teeth or lobes, 4.5–15.5 cm long, petioled, more or less
oblanceolate to oblong, the upper leaves sessile, ovate to broadly oblong. Fruiting pedicels 1.5–2.5
mm long. Flowers highly fragrant, the petals 10–12 mm long, cream-white, strap-shaped, partially
recurved, twisted, and crenulate (wavy). Fruits spectacle-shaped, of 2 halves (valves), each half 4.5–
6.5 mm wide, indehiscent, orbicular to slightly wider than long, strongly flattened, and 1-seeded, with
simple, thickened (sac-like or vesicular) hairs especially dense on the cord-like margin. Seeds 3–4 ×
1.5–2.5 mm.
Sand flats and dunes, and sand soils in the Pinacate Lava in the southern part of Cabeza
Prieta, especially the Pinta Sands.
Sonoran and Mojave Deserts in northwestern Sonora, western Arizona, southeastern
California, southern Nevada, and both Baja California states. Distinguished in part from
Dimorphocarpa (the other spectacle pod) by having a chromosome number based on x = 10, coarser
leaf lobes, stouter and shorter pedicels, and larger flowers.
CP: Pinacate Plateau, Goodding 29 Nov1938. Monument 182, Monson 7 Feb 1958. W edge of sands
W of Pinacate Lava, 17 Jan 1964, Simmons 12. Pinta Sands: 10 Apr 1978, Reeves 6793 (ASU); 1 Feb 1992,
Felger 92-28. San Cristobal Valley, 11 Mar 1998, Anderson 98-36 (ASU).
TA: Butler Mts, Van Devender 27 Mar 1983.

Draba cuneifolia, see Tomostima cuneifolia
*Eruca
This genus has a single species.
*Eruca vesicaria (Linnaeus) Cavanilles subsp. sativa (Miller) Thellung
[E. sativa Miller; Brassica eruca Linnaeus]
Garden rocket, salad rocket, arugula. Figure 11.
Cool-season ephemerals (15) 50–70+ cm tall, with simple white hairs. Early leaves in a basal
rosette, 6–20+ × 3–10+ cm, pinnately lobed. Flowers on erect stalks, the petals to 17 mm long, pale
yellow often fading to white, and with purple veins, narrowed at base (clawed). Fruiting pedicels
4.5–6.7 mm long, erect; fruits terete and rather stout, longer than wide, erect, and dehiscent; fruit
body 17–20 (40) × 2.5–5 mm, with a prominent flattened, seedless beak 6–7 mm long. Seeds pale or
grayish brown, mucilaginous when wet.
Common in areas to the north and south of flora area and found as occasional waifs in Organ
Pipe where it is likely to spread.
Widely naturalized in southwestern Arizona, mostly but not exclusively near roads;
especially abundant during El Niño years when it can blanket the desert along I–8 and adjacent areas
from Gila Bend to Wellton. It is likewise common during wet winters in the Sonoyta and San Luis
regions of northwestern Sonora. However, in 2014 it was still not established at Ajo.
Native to the Mediterranean region, now widespread and weedy from Canada to southern
Mexico and many regions worldwide. It has been in Arizona since at least the early 20th century.
Cultivated arugula is a popular salad green and has been cultivated since ancient times, including by
the Greeks and Romans. The seed oil is used for cooking, as animal food, as an industrial lubricant,
and for cosmetics and medicinal purposes (Al-Shehbaz 1985; Warwick 2010).
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Figure 11. Eruca vesicaria ssp. sativa. Gila Bend, Maricopa Co.: (A) 4 Apr 2002; (B, C & E) Mar 2005.
(D) Cinder hills, Sentinel Plain, Maricopa Co., 17 Jan 2005.
OP: Bates Well Rd, 1 mi S of N boundary of Monument, UTM 319371, 3562940, 1493 ft, two plants
occurred on the berm of the road, in disturbed soil, Conner 16 Feb 2005.

Erysimum – Wallflower
North America to Central America, Eurasia, North Africa, and Atlantic islands; 200 species.
Erysimum capitatum (Douglas ex Hooker) Greene
[E. capitatum var. purshii (Durand) Rollins]
Western wallflower. Figure 12.
Cool-season ephemerals, or perhaps short-lived perennials, usually tall and slender. Leaves
linear to oblanceolate, 2–18+ cm long, with 2–4 (7)-rayed hairs, the margins entire or toothed.
Fruiting pedicels spreading to ascending, narrower than the fruit, 4–17 (25) mm long. Flowers
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showy, the petals yellow, 15–25 mm long. Fruits 4–10 cm long, 1–2 mm wide, 4-angled to slightly
flattened; ovules (40) 50–82 per ovary.

Figure 12. Erysimum capitatum. (A) Wilson Canyon, N of Sedona, Coconino Co., 3 Mar 2004, photo by Max
Licher (SEINet). (B) Pancho Canyon, Burro Mts, Grant Co., NM, 7 Nov 2008, photo by Russell Kleinman
(gilaflora.com). (C) Bluff Spring, Sacramento Mountains, Otero Co., NM, 16 Jun 2007, photo by Patrick
Alexander. (D) Seeds and silique, Pinos Altos, Grant Co., NM, 8 Feb 2009, photo by Russell Kleinman
(gilaflora.com).

Known in flora area from a single record in the Ajo Mountains. The specimen has T-shaped
(2-armed) hairs on the leaves, aligning it with var. purshii, although the varieties are probably not
worthy of recognition.
A morphologically diverse and widespread species in non-desert regions of Arizona and
generally absent from the Sonoran Desert. North America from Alaska to central Mexico.
OP: Alamo Canyon, Tinkham 15 Apr 1942.

Hesperidanthus
Perennials or subshrubs. Western United States and northern Mexico; 5 species.
Hesperidanthus linearifolius (A. Gray) Rydberg
[Schoenocrambe linearifolia (A. Gray) Rollins; Sisymbrium linearifolium (A. Gray) Payson;
Thelypodiopsis linearifolia (A. Gray) Al-Shehbaz]
Purple rock-mustard. Figure 13.
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Glabrous, erect perennials to more than 2 m tall from a caudex. The stem leaves linear to
lanceolate, 2.5–10 (15) cm long, entire or nearly so and relatively thick. Petals purple, with age
becoming white, 12–16+ mm long. Flowering February to May and after summer rains in August
and September. Fruiting pedicels spreading to ascending, 5–25 mm long. Fruits 4–10 cm long, 1–1.5
mm wide, terete, not constricted between seeds; ovules 76–110 per ovary.

Figure 13. Hesperidanthus linearifolius. Estes Canyon, Bull Pasture Trail: (A) 7 Mar 2014; (B) 27 Feb 2014.
(C) Allie Canyon near Mimbres, Pinos Altos Mts, NM, 8 Sep 2010, photo by Russell Kleinman (gilaflora.com).

Widespread in the Ajo Mountains above 730 m and higher elevations in the Puerto Blanco
Mountains.
Arizona and Sonora at elevations generally above the desert, to Colorado, Texas, and
northern mainland Mexico to San Luis Potosí, Durango, and Zacatecas.
OP: Alamo Canyon, Nichol 4 May 1939. Arch Canyon, 28 Mar 1965, Niles 539. Grass Canyon, 26
Feb 1978, Bowers 1090. Rare in shady spots on upper slopes of Puerto Blanco Mts, NW of Pinkley Peak, 2500
ft, Rutman 24 Mar 2001 (ORPI). Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-274.
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Lepidium – Peppergrass, pepperwort, cress, peppercress; lentejilla
Cool-season ephemerals, glabrous or with simple hairs. Flowers small, with white petals,
these often reduced or the petals might be absent and the flowers selfing (autogamous). Fruits small
and disc-shaped. Seeds highly mucilaginous when wet.
The herbage, flowers and fruits have a sharp, pepper- or chili-like flavor and can be used as a
condiment. Nearly worldwide; 250 species.
1. Pedicels terete and slender; petals 2–3 mm long, white and conspicuous, not quickly deciduous, as
large or larger than the sepals; stamens 6; styles longer than the apical fruit margin.
…………………………………………………………………………………….. Lepidium thurberi
1. Pedicels moderately to strongly flattened; petals less than 1.5 mm long, whitish but rather
inconspicuous, quickly deciduous, smaller and thinner than the sepals, or rudimentary or sometimes
absent; stamens mostly 2 with additional rudimentary stamens (4 or 6 stamens sometimes present);
stigma sessile or nearly so, or the styles short and not exceeding the apical fruit margin (see notes
farther on).
2. Fruiting pedicels strongly flattened, usually pubescent on both the upper and lower surfaces;
sepals usually quickly deciduous; fruits usually pubescent, sometimes only on the margins, the
apical notch 0.2–0.7 mm deep………………………………………….…. Lepidium lasiocarpum
2. Fruiting pedicels only slightly flattened, pubescent on the upper surfaces, glabrous on the lower
surfaces; sepals tardily deciduous to somewhat persistent; fruits usually glabrous, the apical notch
0.2–0.3 mm deep…………………………………………………………..… Lepidium oblongum
Lepidium lasiocarpum Nuttall ex Torrey & A. Gray
[L. lasiocarpum var. georginum C.L. Hitchcock]
Sand peppergrass; lentejilla; ka:kowani. Figure 14.
Plants hirsute or hispid, 5–20 (40) cm, larger plants much-branched. Early leaves in a basal
rosette, 2.5–6+ cm long, oblanceolate, bipinnatifid, quickly withering as stems develop; stem leaves
smaller. Racemes mostly 2–10+ cm long, often crowded on larger plants. Fruiting pedicels
conspicuously flattened (even on buds), usually pubescent on both the upper and lower surfaces.
Flowers inconspicuous, probably mainly autogamous (selfing); sepals 1–1.5 mm long; petals white,
quickly deciduous, smaller and thinner than the sepals, rudimentary, or sometimes absent; stamens 2
(4 or 6; abortive stamens often present on flowers with fewer than 6 stamens). Fruits nearly orbicular,
strongly compressed (flattened), 3–4 mm long, notched at the apex, producing a relatively deep sinus
with an essentially sessile stigma at its base, which seems to be a reliable key character.
One of the most common and widespread winter-spring ephemerals, mostly in washes and
flats, and less common on rocky slopes. It has been in the region for at least 10,400 years.
Southwestern United States and northwestern Mexico.
The herbage of this and other species in the genus has been used in many places as a spicy
condiment, hence the name “pepper grass,” and as cooked greens or for salads (Hodgson 2001; Uphof
1968). The Seris used it for the chili-like flavor (Felger & Moser 1985). Chew on the fresh herbage
or dry fruits and seeds and you will get a pleasantly sharp chili flavor.
The plants are highly variable depending on factors such soil moisture, shading, and stage of
development. Young, vigorous plants can be very leafy, while older or drought-stressed plants are
leafless or nearly so, and there is likewise much variation in pubescence, size and/or number of petals,
and number of stamens. The flowers are autogamous but perhaps not always, especially with
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favorable conditions. This variation seems to have led to problems in identification. Rollins (1993)
recognizes four varieties and Al-Shehbaz and Gaskin (2010) recognize 3 subspecies, but the varieties
seem only weakly differentiated and not worthy of recognition.

Figure 14. Lepidium lasiocarpum. (A) Ajo, 25 Mar 2013. (B) Alamo Canyon, 26 Feb 2014. (C & D)
Engineer Canyon, Burro Mts, Grant Co., NM, 17 Mar 2010, photos by Russell Kleinman (gilaflora.com). (E)
East of Tinajas Altas, 2 Mar 2014, photo by Sue Carnahan.

We are unable to realistically distinguish Lepidium densiflorum Schrader from L.
lasiocarpum. These plants are often autogamous and polyploids of hybrid origin can be weakly
differentiated, or sometime well differentiated. Environmental factors may also play a role in the
confusing array of variability. Some populations that might be placed with L. densiflorum appear
morphologically intermediate with between L. lasiocarpum and L. virginicum Linnaeus, raising the
speculation that the plants might be of hybrid origin. Lepidium virginicum is widespread and occurs
in Arizona east of the flora area.
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We have been struggling with aspects of northern Mexico and southern Arizona Lepidium
taxonomy for some time. A paragraph from Hitchcock’s article (1945: 133) echoes what we have
found in trying to figure out this taxonomic tangle:
In general, L. lasiocarpum can be recognized from our other species because of the
pubescent fruits, stiff pubescence, and flattened pedicels. However, the species is
apparently in an extremely unstable condition, and great variation is to be found in every
attribute, which has been thought to characterize it. Especially is this true in Mexico where
it simulates or actually merges with such apparently different species as virginicum (var.
pubescens), densiflorum, dictyotum, and oblongum, the evidence indicating that this is due
in part, at least, to hybridization.
We agree with Hitchcock and what can, for the most part, be sorted out in Arizona falls to
pieces in Mexico. For example, when you look at specimens variously identified as L. densiflorum,
L. lasiocarpum, and/or L. virginicum you find every conceivable intermediate between all of them, so
that separation is only artificial along a continuum. What makes this problem irritating from a
taxonomic point of view makes it interesting from an ecological and evolutionary standpoint. We
might ask: What is the distinction here between “hybridization” and points on a continuum of
intergrading variation?
OP: Growler Valley, 20 Mar 1933, Shreve 6203. Canyon Diablo, 21 Mar 1935, Kearney 10826.
Puerto Blanco Mts, Nichol 25 Feb 1939. Alamo Canyon, 14 Mar 1941, Benson 10674; 23 Mar 1941,
McDougall 22. Dripping Springs, 28 Jan 1978, Bowers 1018. Arch Canyon, 3050 ft, 25 Feb 1978, Bowers
1063. Gachado Line Camp, 28 Jan 1978, Bowers 1014. Quitobaquito, 14 Apr 1963, Felger 7679. †Alamo
Canyon, fruits, one with a flattened pedicel, 8130 ybp.
CP: Charlie Bell Well, Johnson 26 Mar 1960. 12 mi N of Christmas Pass, 13 Apr 1992, Harlan 261.
Pinta Sands, 11 Apr 1993, Felger 93-426. San Cristobal Wash, 20 Mar 1992, Harlan 14.
TA: Tinajas Altas, wash floor above tanks, Van Devender 10 Mar 1980. Coyote Water, 21 Feb 2005,
Felger 05-130. †Butler Mts, fruits with flattened pedicels, seeds, 8160 & 10,360 ybp.

Lepidium oblongum Small
Veiny pepperweed
Annuals, hirsute. Stems usually several from base, ascending, erect, to decumbent, to 30 cm
long. Basal leaves not rosette forming, petiolate, once to twice pinnatifid, to 3.5 cm long. Fruiting
pedicels 2–3.5 (5) mm long, pubescent on the upper surfaces, glabrous on the lower surfaces.
Flowers inconspicuous, probably mainly autogamous, the sepals tardily deciduous to somewhat
persistent, ca. 1 mm long, the petals absent or rudimentary, the stamens 2, the anthers minute. Fruits
strongly compressed (flattened), orbicular, 2.2–3.5 × 2–3 mm, the style essentially sessile and
included in the apical notch.
In the flora area known from Quitobaquito and Gunsight when both places were occupied.
California to Alabama, Mexico to Central America; washes, roadsides and other disturbed
areas. Easily confused with, but less common than Lepidium lasiocarpum, with which it sometimes
grows sympatrically and may hybridize.
OP: Quitobaquito, 17 Mar 1945, Darrow 2406.
Pima Co.: Gunsight, 3 mi E of Organ Pipe Cactus Nat. Mon., 14 Mar 1941, Benson 10645.
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Lepidium thurberi Wooton
Arizona peppergrass. Figure 15.
Ephemerals or annuals, often from one stem and branched above, pubescent with white hairs
to 1 mm long. Basal leaves in a rosette, often withered by flowering time, to 15 cm long, the blade
pinnatifid with toothed-sinuate margins. Fruiting pedicels slender and terete, ascending to horizontal,
4–10 mm long. Flowers attractive, the petals white, 3–4 mm long; stamens 6. Fruits strongly
compressed (flattened), glabrous, ovate to orbicular, 2–2.9 × 2–2.8 mm, the style 0.3–0.8 mm long,
extending beyond the apical notch.

Figure 15. Lepidium thurberi. Newby Road, Burro Mts, Grant Co., NM, 7 Jun 2009, photos by Russell
Kleinman (gilaflora.com).

Northern part of Organ Pipe, and perhaps the eastern margin of Cabeza Prieta near Jose Juan
Hill. The seeds were eaten in the Tohono O’odham Region (Castetter & Underhill 1935).
California to New Mexico, Sonora, Chihuahua, and Coahuila.
OP: Near Bates Well, 25 Mar 1941, McDougall 32. Organ Pipe, Walden 19 Apr 1964. Cuerda de
Leña Wash at N boundary, 31 Mar 1978, Bowers 1158. Jose Juan Hill, Jackson? 7 Mar 1986 (ORPI).

†Lepidium sp./spp.
One or more members of this genus have been in the flora area for more than 18,700 years.
OP: †Puerto Blanco Mts, 980 to 10,540 ybp (4 samples).
TA: †Butler Mts, fruit (shaped like that of L. lasiocarpum), 11,250 ybp. Tinajas Altas, fruits, seeds,
8700 to 18,700 ybp (5 samples).

Lyrocarpa
Southwestern United States and northwestern Mexico; 3 species.
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Lyrocarpa coulteri Hooker & Harvey
Lyre-pod; ban censañig. Figure 16.
Weak-stemmed herbaceous perennials, sometimes flowering in the first season; with stellate
or candelabra-shaped hairs. Growing and flowering at various seasons with sufficient moisture.
Stems slender and brittle, often 30–75 cm long. Leaves petioled, variable depending on shading, soil
moisture, and position on stem, the blades thinner during wet periods, mostly 2.5–7 (11) cm long,
pinnately lobed to deeply divided, mostly with (2) 3 (4) pairs of major segments. Flowers on racemes
(4) 7–45 cm long; petals often twisted, linear-attenuate, extending 12–20 mm beyond the calyx,
yellow-green, or yellow-brown to purple-brown, becoming darker with age. Fruits 10–28 × 8–14
mm, highly variable, broadly eliptic, obovate, or lyre-shaped, green, compressed but relatively thick,
usually notched and widest at top. Seeds not mucilaginous.

Figure 16. Lyrocarpa coulteri. Estes Canyon: (A) 3 Apr 2010; (B) 30 Jan 2014; (C & D) 29 Feb 2008;
(E) 16 Feb 2005.

The flowers are especially fragrant at night. Walking up Eagle Tank Arroyo in Cabeza Prieta
at 9:30 p.m. on 26 February 1993, every so often Felger caught a whiff of a strong, strange, sweet
fragrance. Up close it was even stronger, like banana esters, and came from perennial mounds of
Lyrocarpa lining the arroyo bank.
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Widespread across the flora area; often growing in the protection of large rocks and beneath
shrubs and desert trees such as Olneya; washes, canyons, gravelly bajadas, and rocky slopes of hills
and mountains.
Southern Arizona, southeastern California, western Sonora southward to the vicinity of
Guaymas and both states of Baja California.
Lyrocarpa is the only perennial as well as non-seasonal (flowering and growth response)
member of the mustard family that extends into the drier areas of the Sonoran Desert. Lyrocarpa
coulteri seems to be closely related to L. linearifolia Rollins of islands in the Gulf of California.
OP: Alamo Canyon, Nichol 14 Mar 1939. Bates Well, 5 Mar 1940, Benson 9911. Dripping Springs,
16 Apr 1952, Parker 7914. Aguajita, 6 Apr 1988, Felger 88-277.
CP: Pinacate Flats, 3 Dec 1935, Goodding 1554. Papago Well region, 13 Feb 1942, Goodding 9-42.
Near Agua Dulce Pass, Simmons 13 Apr 1964 (CAB). Christmas Pass, Van Devender 9 Mar 1980. N side of
Tule Mts, 2 Feb 1992, Felger 92-48.
TA: Tinajas Altas: 29 Mar 1930, Harrison 6563; Van Devender 36 Mar 1983.

*Matthiola
Native to the Old World; 50 species.
**Matthiola longipetala (Ventenat) de Candolle
[M. bicornis (Sibthorp & Smith) de Candolle]
Night-scented stock. Figure 17.

Figure 17. Matthiola longipetala. Hwy 85 near Three Points (Robles Junction), Pima Co., 2 Apr 2005.
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Ephemerals with branched hairs. The first leaves not forming a basal rosette. Flowers pink
and highly fragrant, especially fragrant at night; petals 15–20+ mm long. Fruits slender and straight,
often more than 5 cm long.
Documented in Organ Pipe in the residence area, from a wildflower seed mix, and a single
observation that same year on Hwy 85 about 200 meters north of the entrance to the visitor center,
and doubtfully established. This species is a beautiful garden plant that produces prolific seed and
easily escapes/spreads given suitable rainfall.
Native to Eurasia and sporadically established in North America as far north as Canada, and
often cultivated.
OP: Residence area near visitor center, growing from a wildflower seed mix, Rutman 27 Apr 2005.

*Nasturtium – Watercress
North America to Central America, Eurasia, and north Africa; 5 species.
**Nasturtium officinale W.T. Aiton
[Rorippa nasturtium-aquaticum (Linnaeus) Hayek]
Watercress; berro. Figure 18.
Perennial herbs; probably emergent from shallow water, at Dripping Springs and Williams
Spring and no longer present in the flora area. Watercress was probably planted at these springs.

Figure 18. Nasturtium officinale. (A) Harshaw Creek, Santa Cruz Co., 26 May 2013, photo by Tom Van
Devender. (B) Gold Gulch Spring, Burro Mts, Grant Co., NM, 10 Apr 2009, photo by Russell Kleinman
(gilaflora.com).

The plants at Dripping Springs were destroyed by the multitudes of illegal border crossers in
the latter part of the 20th century. The Williams Spring watercress died out probably sometime
before the mid-20th century (Felger et al. 1992).
Native to the Old World; temperate and subtropical regions worldwide and widely cultivated;
naturalized in many southern Arizona and northern Sonora streams.
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OP: Bobby Gray (in Hoy 1970) reported that in the late nineteenth century watercress grew at
Williams Spring; Henry Gray (interviewed by Joyce Kelso in 1975, a National Park Service employee; on file at
Organ Pipe Cactus National Monument) in talking about watercress at Dripping Springs said, “It was awful
good. . . I’d eat a lot of it.”

Physaria – Bladderpod
North America and southern South America, and northeast Russia; 106 species.
Physaria tenella (A. Nelson) O’Kane & Al-Shehbaz
[Lesquerella tenella A. Nelson]
Desert bladderpod. Figure 19.
Cool-season ephemerals, silvery green from a covering of stellate hairs that are spectacular
under high magnification. Stems mostly 15–60 cm long. Basal-rosette leaves and lower stem leaves
often 3–9 cm long, petioled, the blades narrowly elliptic to obovate. Fruiting pedicels S-shaped, often
(10) 15–18 mm long. Flowers in racemes (3) 9–20 cm long, the flowers bright yellow, the petals 8–
10+ mm long. Fruits globose and bladder-like, 3.5–4.8 mm wide; ovaries and fruits with small stellate
hairs on the surface. Seeds flattened, the margin a thickened, cord-like rim or narrow wing;
mucilaginous when wet, especially from the rim margin.

Figure 19. Physaria tenella. (A) By Lucretia Breazeale Hamilton. (B & C) Hwy 86 W of Robles Junction,
Pima Co., 22 Feb 2014. (D) Bajada W of Ajo Mts, 2 Mar 2008.

Felger et al.: Southwestern Arizona flora, Brassicaceae and Burseraceae

30

Widespread, especially at lower elevations; washes, sand flats, valley plains, and mountains,
often growing in the protection of small shrubs. In favorable years carpeting the desert with yellow.
Southwestern Utah, southern Nevada, southeastern California, western and southern Arizona,
northern Sonora, and Baja California.
OP: Tres Alamos Canyon, 2700 ft, Nichol 24 Feb 1939. 5 mi N of Sonoyta, 22 Mar 1941, McDougall
15. 6 mi E of Hwy 85 on Camino Dos Republicas, 11 Feb 1978, Bowers 1040. Puerto Blanco Mts, 30 Mar
1980, Stimson 204.
CP: N side of Tule Mts, 2 Feb 1992, Felger 92-60. Charlie Bell Pass, 3 Apr 1992, Whipple 3919.
Childs Mt, 25 Feb 1993, Felger 93-33. 2 mi NW of Christmas Pass, Rutman 18 Feb 2002.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Tinajas Altas canyon above uppermost tinaja, 19 Mar
1998, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-58.

Planodes
This genus has two species. Planodes mexicana (S. Watson) Al-Shehbaz occurs in southern
Mexico.
Planodes virginicum (Linnaeus) Greene
[Sibara virginica (Linnaeus) Rollins]
Virginia winged rockcress. Figure 20.
Pubescent or glabrous, cool season ephemerals, the stems erect or ascending to decumbent.
Basal leaves in a loose rosette, persistent, the blades pinnatifid to pinnatisect with (4) 6–12 (15) lobes
per side. Cauline leaves similar to the basal leaves, but smaller. Fruiting pedicels 1.5–6 (8) mm long.
Flowers 2–3 mm long, white. Fruits divaricate-ascending, (1) 1.5–2.5 (3.2) mm long, 1–1.5 mm
wide. Seeds winged.

Figure 20. Planodes virginicum. Floodplain of Santa Cruz River, San Rafael State Park, Santa Cruz Co., 20
Apr 2001, McLaughlin 9249 (ASU).
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The Las Playas collection is the only known record for this species within the Sonoran
Desert.
Widespread and often weedy across the United States and in Baja California, and expected in
parts of northern Sonora.
CP: Las Playas, S end, 1 Mar 1998, Harlan 495.

Sibara – Winged rockcress
Southwest United States and northern Mexico; 13 species. The one species in the flora area,
known from only a single specimen, is a notable extralimital record. Seeds not mucilaginous when
wet.
Sibara angelorum (S. Watson) Greene
Figure 21.
Glabrous spring ephemerals to 70 cm high, single-stemmed and branched above. Leaves
pinnate with linear segments, the basal leaves usually withering by the time the plants are flowering.
Fruiting pedicels 8–15 mm long, widely spreading to somewhat arched downward. Flowers probably
5–8 mm long, pale lavender to purplish, and rather inconspicuous. Fruits slender, 2.5–4.5 cm long
(the Lehto specimen has fruit 3.7 cm long), 1.5 mm wide. Seeds wingless.

Figure 21. Sibara angelorum. (A) “East of Punta Eugenia, Baja California” [NW Baja California Sur, 27º48′N,
115º01′W], 13 Mar 1949, Gentry 8683 (ASU). (B) Cabeza Prieta Tank, 6 Nov 1979, Lehto L23523 (ASU).
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This species is recorded for the United States by the one Cabeza Prieta specimen (Felger et al.
2007). Known from both Baja California states, and coastal Sonora but not in the northwestern part
near the flora area.
CP: Cabeza Prieta Tanks, canyon, S10, T13, R15W, 6 Apr 1979, Lehto L23523 (ASU).

*Sisymbrium – Hedge-mustard, rocket
Cool-season ephemerals. Plants glabrous or with simple hairs. Flowers small and usually
yellow. Fruits narrowly linear, terete or slightly flattened. Seeds not mucilaginous when wet.
North America, Eurasia, and Africa, and widely introduced; 41 species.
1. Pedicels slender, noticeably more slender than the fruit; flowers and fruits glabrous; petals 3–4 mm
long; fruits (1.8) 3–5 cm long, 0.8–1.3 mm wide; widespread and common……...… Sisymbrium irio
1. Pedicels relatively thick, about as thick as the fruit; flowers and fruits glabrous or not; petals 5–10
mm long; fruits 3–10+ cm long, 1–2 mm wide; roadsides, localized and not common.
2. Upper stem leaves pinnately divided into narrowly linear segments including the terminal one;
fruiting pedicels 4–13 mm long ................................................................. Sisymbrium altissimum
2. Upper stems leaves pinnately divided but the segments not all narrowly linear; fruiting
pedicels 3–6 mm long................................................................................... Sisymbrium orientale
**Sisymbrium altissimum Linnaeus
Tall tumble-mustard, tumble mustard, Jim Hill mustard. Figure 22.
Plants sometimes to nearly 1.5 m tall, usually hairy below and glabrous above, the hairs
simple. Basal leaves pinnatifid, to 15 cm long. Upper cauline leaves pinnately divided into narrowly
linear lobes. Fruiting pedicels spreading, (4) 6–10 (13) mm long. Petals 5–8 (10) mm long, pale
yellow. Fruits linear, (4.5) 6–9 (12) cm × 1–2 mm; ovules 90–120 per ovary.
In the flora area known from plants growing at a roadside construction site in 2005. We
presumed this species was no longer present after 2005, but then Sue Rutman found it again along
highway 85 in late spring 2011.
In Arizona almost entirely above the desert and mostly in the northern part of the state.
Native to Eurasia and widespread in temperate region of North America.
OP: Hwy 85 at milepost 68.7, 6.5 mi N of Park headquarters, plants in imported soil at construction
site, 15 Mar 2005, Rutman 2005-0315 (ORPI).

*Sisymbrium irio Linnaeus
London rocket; pamitón; ban cinsañig. Figure 23.
Plants generally taller than wide, glabrous or sparsely pubescent on part of the herbage and
pedicels, the hairs simple. Leaves highly variable, bright green, early leaves in a rosette, the stem
leaves well developed but reduced upwards; leaves petioled, pinnatifid, the larger ones (3) 7–20 cm
long, the blades thin. Flowering stems usually branched. Fruiting pedicels very slender and
spreading, 5–14 mm long. Petals, filaments, and anthers pale yellow; petals 3–4 mm long. Fruits
linear, (1.8) 3–5 cm × 0.8–1.3 mm; ovules 40–90 per ovary. Seeds yellow-orange and not
mucilaginous.
Widespread and common; mostly along washes, canyon bottoms, desert plains beneath trees,
and similar habitats on mountains, often in natural areas but especially in disturbed habitats.
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Native to Europe and now invasive and weedy worldwide.
OP: Canyon Diablo, 21 Mar 1933, Kearney 10830. Alamo Canyon, 26 Mar 1941, McDougall 26.
Quitobaquito, 6 Apr 1988, Felger 88–278. Residence area (headquarters), 30 Mar 1988, Felger 88–140.
CP: Tule Tank, 2 Feb 1992, Felger 92–64. Childs Mt, 2240 ft, 25 Feb 1993, Felger 93–44. Redtail
Tank, Griffin 02/03/1995 (CAB).

Figure 22. Sisymbrium altissimum. (A, B & E) Ajo Mountains wayside construction site (3 mi S of N
boundary of Organ Pipe), Hwy 85, 13 April 2005. (C) Sedona, Yavapai Co., 14 Apr 2001, photo by Max
Licher (SEINet). (D) Apache Creek, Catron Co., NM, 7 Jul 2009, photo by Russell Kleinman (gilaflora.com).
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Figure 23. Sisymbrium irio. (A) By Lucretia Breazeale Hamilton. (B) Alamo Canyon, 11 Mar 2014. (C) Estes
Canyon, 16 Feb 2005.

**Sisymbrium orientale Linnaeus
Indian hedge-mustard. Figure 24.
Plants to 1 m tall, glabrous or pubescent, the hairs simple. Basal leaves in a rosette, petioled,
pinnately lobed, to 20 cm long, often relatively thick and coarse; cauline leaves hastate, with 1 or 2
lobes on each side. Fruiting pedicels ascending to divaricate, about as wide as the fruit, 3–6 mm long.
Petals 6–10 mm long, lemon yellow. Fruits linear, 5–13 cm × 1–1.5 mm; ovules (60)–100 (140) per
ovary. The flowers are larger and brighter yellow than those of S. irio.
Well established in disturbed habitats at Ajo and Why, and found growing at a construction
site along Highway 85 in Organ Pipe in 2005 and later at several places along the highway. So far it
has not established within the core flora area.
Native to the Mediterranean region of Europe. A potentially invasive species; it is
widespread in southern and western Arizona. The earliest Arizona specimen is from 1931 and there
have been many Arizona collections since 1963. Weedy in many regions worldwide including the
Americas.
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OP: Ariz State Rte 85, 6.5 mi N of Park headquarters, dozens of plants at a construction site, 15 Mar
2005, Rutman 2005-0315-1.
CP: Refuge headquarters at Ajo, 9 Apr 2005, Felger 05-158.

Figure 24. Sisymbrium orientale. Ajo: (A) 15 Mar 2008; (B) 26 Feb 2005.

Streptanthella, see Streptanthus
Streptanthus – Jewel-flower
Central and western United States and northern Mexico; 54 species. Al-Shehbaz (2012) and
Cacho et al. (2014) show that Caulanthus and Streptanthella are included in a monophyletic
Streptanthus.
1. Stem (cauline) leaves clasping; flowers showy, the petals 14–18 mm long; fruits flattened, 4–6 mm
wide………………………………………………………………………….. Streptanthus carinatus
1. Stem leaves not clasping; flowers not showy, the petals 2.3–5 mm long; fruits flattened or terete,
less than 2 mm wide.
2. Leaves or leaf lobes not linear; petals 2.3–4.5 mm long; fruiting pedicels not curved; fruits 0.7–
1.2 mm wide, turned downward at maturity............................................. Streptanthus lasiophyllus
2. Leaves or leaf lobes linear; petals 4–5 mm long; fruiting pedicels usually curved; fruits 1.4–1.6
mm wide; spreading or sometimes turned downward at maturity............ Streptanthus longirostris
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Streptanthus carinatus C. Wright ex A. Gray subsp. arizonicus (S. Watson) Kruckenberg, Rodman,
& Worthington
[S. arizonicus var. luteus Kearney & Peebles]
Arizona jewel-flower. Figure 25.

Figure 25. Streptanthus carinatus subsp. arizonicus. Estes Canyon: (A & E) 2 Mar 2008; (D) 19 Mar 2012.
(B & F) Alamo Canyon, 26 Feb 2014. (C) Gunsight Hills near Kuakatch, 3 Mar 2005.

Glabrous spring ephemerals. Early leaves in a basal rosette, the rosette and lower stem leaves
highly variable, ovate, oblanceolate, or pinnatifid, 5–25 cm long, the cauline leaf blade bases clasping
the stem; leaves reduced above. Fruiting pedicels divaricate to ascending, 7–22 (35) mm long.
Flowers 8–11 mm long, the calyx urn-shaped, white or yellow, the petals slender, recurved at tips,
14–18 mm long, whitish often with purple veins or purple with white margins. Fruits flattened, 3–6
cm long, 4–6 mm wide; ovules 26–54 per ovary. Seeds winged, not mucilaginous.
Mountain canyons and rocky slopes in Organ Pipe including the Ajo, Diablo, Puerto Blanco,
and Santa Rosa mountains, and sometimes in larger washes running out from mountains.
Arizona to Texas and northern Mexico including Baja California.
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OP: Alamo Canyon, Nichol 26 Mar 1939. W-facing slope SE of Bull Pasture near Sphinx Head, 28
Feb 1989, Baker 7701 (ORPI). Arch Canyon, 2 Dec 1990, Felger 90–511. Kuakatch Wash near E boundary, 2
Mar 2003, Rutman 2003-210 (ORPI). Santa Rosa Mts, 11 Mar 2003, Felger 03-307. Trail from The Cones to
Mount Ajo, 3940 ft, 10 Apr 2005, Felger 05-260.

Streptanthus lasiophyllus (Hooker & Arnott) Hoover
[Caulanthus lasiophyllus (Hooker & Arnott) Payson; Guillenia lasiophylla (Hooker & Arnott)
Greene; Thelypodium lasiophyllum (Hooker & Arnott) Greene]
California mustard. Figure 26.

Figure 26. Streptanthus lasiophyllus. (A) Ajo, 6 Mar 2008. (B) Kuakatch Wash near Hwy 85, 4 Feb 2005.
(C) Estes Canyon, 18 Mar 2005. (D) Aguajita Wash, 4 Feb 2005.

Cool-season ephemerals, erect-growing, (8) 10–60 cm tall, mostly branched from above,
sparsely to densely hispid or hirsute (rarely sub-glabrate) with simple hairs. Leaves pinnatifid, (2) 4–
12 cm long, the plants often becoming leafless as fruits mature. Fruiting pedicels reflexed to
spreading, 0.7–3 mm long. Flowers in elongated racemes, petals white to pinkish or purplish, (2.3)
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2.5–4.5 mm long. Fruits (1.8) 2.5–3.5 (4.2) cm long, slender, straight, and terete, turning downward
as they mature and dehisce; ovules 14–60 per ovary. Seeds ca. 1 mm long, not mucilaginous.
Widespread through the flora area, valley plains and mountains; one of the most common
mustards in Cabeza Prieta.
Western Sonora through Arizona to Utah, and Baja California to western Washington.
OP: Alamo, Ajo Mts, 2500 ft, Nichol 14 Mar 1939. Sierra de Santa Rosa, 1600–2200 ft, 11 Feb 1978,
Bowers 1026. Arch Canyon, 2900 ft, 11 Mar 1983, Daniel 2611 (ASU). Cuerda de Leña, 30 Mar 1981,
Butterwick 7127 (ASU). Quitobaquito, 29 Mar 1988, Felger 88-133.
CP: Mohawk Valley near point of the Pintas, Simmons 7 Mar 1964 (CAB). Cholla Pass, 11 Apr 1978,
Reeves 6822 (ASU). Growler Valley, Phelps 18 Mar 1978 (ASU). Charlie Bell Pass, 3 Apr 1992, Whipple
3951. Childs Mt, 25 Feb 1993, Felger 93-38. Papago Well, 26 Feb 1993, Felger 93-132.
TA: Tinajas Altas Pass, 12 Feb 1977, Reeves 5404 (ASU). Vicinity of Tinajas Altas, Van Devender 5
Mar 1983. Tinajas Altas Mts, above the tinajas, 19 Mar 1998, Felger (observation). Coyote Water, Felger 05131.

Streptanthus longirostris (S. Watson) S. Watson
[Streptanthella longirostris (S. Watson) Rydberg]
Long-beak twist-flower. Figure 27.

Figure 27. Streptanthus longirostris. Dunes, 20 mi SW of Sonoyta, Sonora, 6 Feb 2014.
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Cool-season ephemerals, glabrous, 18–60 cm tall, simple to much-branched, the branches
ascending. Stems leafy; fresh herbage bluish glaucous, the leaves often thick. Lower leaves largest,
narrowly lanceolate, 2.5–10.5 × 0.1–2.2 cm, mostly pinnately parted with a few slender lobes; upper
leaves lanceolate to oblanceolate or linear and entire, the margins entire, dentate to sinuate or
pinnatifid. Racemes 4–20+ cm long. Fruiting pedicels 1–5 (7) mm long, usually curved. Flower
buds with a few appressed 2-armed hairs. Flowers small, the petals 4–5 mm long, linear, often white
and maroon. Fruits slender, terete, and long-beaked, 2.4–6.5 cm × 1.4–1.6 mm. Seeds narrowly
winged, 2–3 mm long, not mucilaginous.
Known for certain in sand and silt soils of washes, flats, and dunes in the southern part of
Cabeza Prieta, especially the Pinta Sands. It is widespread in the Goldwater Range and adjacent
northwestern Sonoran including the extremely arid Sierra del Rosario (Felger 2000), and is expected
from Tinajas Altas eastward.
Western United States, especially in the Southwest, and Mexico in Baja California and
northern Sonora.
CP: N Pinta Tank (Simmons 1966). E side of Pinacate Lava Flow along Camino del Diablo, 1 Feb
1992, Felger 92-20. Pinta Sands, 1 Feb 1992, Felger 92-38. Dos Playas, 26 Feb 1993, Felger 93-143.

Thelypodium

West and west-central North America including northern Mexico; 16 species.
Thelypodium wrightii A. Gray
[Stanleyella wrightii (A. Gray) Rydberg]. Figure 28.
Ephemerals (or sometimes biennial?) reaching 2 m in height; glabrous. Leaves petiolate, the
lower leaves pinnately lobed, the upper leaves toothed to entire. Fruiting pedicels (3) 4–6 (7) mm
long. Petals purple and white or white, 4–7 (9) mm long. Fruits (2.5) 4–7 (9) cm long, slender and
terete, constricted between the seeds; ovules 76–128 per ovary.
Higher elevations in the Ajo and Diablo mountains, often beneath trees and other shaded or
protected habitats in canyon bottoms and north-facing slopes.
Arizona to Colorado, Utah, Oklahoma, Texas, and northern Mexico including Baja
California. Flowering March to November.
OP: Alamo Canyon, Nichol 14 Mar 1939. Estes Canyon, Hesselberg 16 Oct 1966. Arch Canyon,
Pate 19 Nov 1994.

*Thlaspi – Pennycress
Eurasia and north Africa, and introduced nearly worldwide; 6 species.
**Thlaspi arvense Linnaeus
Fanweed, roadside pennycress, field pennycress. Figure 29.
Cool-season, erect ephemerals to 80 cm high; glabrous. Leaf margins entire, repand or
dentate. Fruiting pedicels (5) 9–13 (15) mm long. Petals white, (2.4) 3–5 mm long. Fruits rounded
and strongly flattened, often 1–2 cm wide, the apex notched to 5 mm deep, the valves winged
throughout; ovules 6–16 per ovary.
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Known from the flora area by a single specimen, perhaps resulting from an accidental
introduction by a visitor. Salvia reflexa (Pinkava 9994, ASU) is likewise known from a single
collection in the flora area, from the same place, date, and collector.
Native to Eurasia and weedy worldwide.
OP: Campground, 25 Nov 1972, Pinkava 9993 (ASU).
Yuma Co.: 28 mi W of Mohawk Pass on Ariz State Hwy 8, 17 Mar 1974, McLaughlin 136.

Figure 28. Thelypodium wrightii. Alamo Canyon: (A, C & D) 9 Sep 2013; (B) 12 Jan 2014.
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Figure 29. Thlaspi arvense. (A & D) Nixon Spring, Mount Trumbull, Coconino Co., 4 Jun 1972, Mason 3080.
(B & C) Gila Cliff Dwellings, Catron Co., NM, 26 May 2013, photos by Russell Kleinman (gilaflora.com).

Thysanocarpus – Fringepod, lacepod
Western North America including northwestern Mexico; 7 species.
Thysanocarpus curvipes Hooker
[T. curvipes var. elegans (Fischer & C.A. Meyer) B.L. Robinson; T. amplectens Greene]
Lacepod. Figure 30.
Cool-season ephemerals to 80 cm high. Early leaves in a basal rosette, leave highly variable,
the larger ones 3–13 cm long, the cauline leaf bases clasping the stem. Fruiting pedicels recurved, 3–
7 (12) mm long. Flowers minute, whitish, on racemes (4) 9–25 cm long. Fruits on slender curving
pedicels and uniquely disk-shaped with broad margins, these entire or with small perforations or holes
all the way around the fruit; ovule one per ovary.
Agua Dulce Mountains in Cabeza Prieta and widespread in Organ Pipe except the most arid
areas such as the southwestern portion. Found among rocks, often on north-facing exposures on
mountain slopes and in mountain washes. Its history in the flora area extends to more than 10,600
years, and this or a similar species was at Tinajas Altas more than 15,000 years ago.
Western North America including Baja California and northern Sonora.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10816. Alamo Canyon: 2500 ft, Nichol 14 Mar 1939;
2800 ft, 28 Jan 1978, Bowers 1008. Ajo Mts, summit, 1 Apr 1944, Clark 11538 (ORPI). †Puerto Blanco Mts,
fruits, 10,540 ybp.
CP: Below Agua Dulce Pass, 26 Feb 1993, Felger 93-93.
TA: †Butler Mts, 10,360 ybp. †T. cf. curvipes, Tinajas Altas, 8970 to 15,050 ybp (8 samples).
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Figure 30. Thysanocarpus curvipes. Estes Canyon: (A & C) 2 Mar 2008; (D) 27 Feb 2014. (B) S fork of
Alamo Canyon, 12 Mar 2005.

Tomostima
Six species in North and South America; segregated from Draba (Al-Shehbaz 2012; JordonThaden et al. 2010).
Tomostima cuneifolia (Nuttall ex Torrey & A. Gray) Al-Shehbaz, M. Koch & Jordon-Thaden
[Draba cuneifolia Nuttall ex Torrey & A. Gray; D. cuneifolia var. integrifolia S. Watson; D. sonorae
Greene; D. cuneifolia var. sonorae (Greene) Parish; Tomostima sonorae (Greene) Al-Shehbaz, M.
Koch & Jordon-Thaden]
Wedge-leaf draba. Figure 31.
Small winter-spring ephemerals with 2–4-rayed hairs. Leaves in a basal rosette, 5.5–45 × 2–
18 mm, sessile, thin, broadly obovate with (1) 2 or 3 pairs of shallow, coarse teeth. Cauline leaves 0–
6, restricted to the lower 1/3 of the stem. Flowering stems leafless; inflorescences (1.8) 3–15 cm.
Fruiting pedicels 1–7 (10) mm long, horizontal to ascending. Flowers of two extremes, sometimes on
the same plant, the smaller flowers with petals 1.2–1.5 mm long, the larger flowers with petals to 3
mm long; sepals and petals very quickly deciduous, the petals white. Fruits (4.5) 6–12 × (1.6) 2–2.7
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mm, laterally flattened, with simple or 2–4-rayed hairs; ovules (12) 24–72 per ovary. Seeds 0.6–0.7
mm long, red-brown, mucilaginous when wet.
Seasonally common and widespread in washes, desert plains, sand flats, and rocky slopes
especially in sheltered niches. This or a similar species grew at Tinajas Altas 11,000 years ago.
Much of the United States and northern Mexico including both states of Baja California and
to southern Sonora and Zacatecas.
This species is distinguished from other Sonoran Desert crucifers by its broad and shallowly
toothed basal leaves, small and leafless flowering stems, and relatively short, broad, and laterally
flattened fruits. Rollins (1993) recognized 3 varieties of Draba cuneifolia, but these are not always
well marked in the Sonoran Desert Region, are not geographically separate, and do not seem worthy
of recognition. Many specimens from the flora area have the larger fruits characteristic of var.
integrifolia but with the fruits extending nearly to the base of the inflorescence axis as in var.
sonorae.
OP: Quitobaquito, Nichol 10 Mar 1939. Alamo Canyon, 28 Jan 1978, Bowers 1006. Gachado Line
Camp, 28 Jan 1978, Bowers 1012.
CP: 6 mi E of Papago Well, 28 Feb 1976, McManus, McLaughlin, & Fugate 1043. Flats near Sheep
Mts, Agua Dulce Mts, 18 Feb 1979, McLaughlin 1953. 1.8 mi N of Adobe Windmill, 25 Feb 1993, Felger 9362. Charlie Bell Pass, 3 Apr 1992, Whipple 3947. Childs Mt, 25 Feb 1993, Felger 93-42.

Figure 31. Tomostima cuneifolia. (A) Alamo Wash, 11 Mar 2014. (B) Armenta Ranch area, 13 Feb 2005.
TA: Base of Tinajas Altas, 29 Mar 1930, Harrison 6580. Frontera Canyon, 18 Mar 1998, Felger
(observation). Camino del Diablo, SSE of Raven Butte, 20 Feb 2005, Felger 05-36. †T. cf. cuneifolia, Tinajas
Altas, fruits, 10,950 ybp.
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BURSERACEAE – Frankincense or Torchwood Family
Trees and shrubs with prominent resin ducts containing aromatic terpenes and essential oils.
Flowers small, radial, often unisexual.
Tropical and subtropical regions of the Americas, Asia, and Africa; 20 genera, 600 species.
Frankincense is derived from the resin of Boswellia carteri and related species, and myrrh from
Commiphora abyssinica and related species. All members of the family are apparently frost
sensitive. The family is most closely related to the Anacardiaceae.
Bursera
Americas, mostly semiarid subtropical scrub; Bursera, with 100 species, is the largest genus
in the family. Mostly in Mexico, with maximum diversity along the Pacific slope where more than 80
species occur and 70 are endemic. Nine species in southern Sonora, 4 in the Guaymas Region, and 1
in the desert in northwestern Sonora and adjacent Arizona and southeastern California. The aromatic
foliage and gum, or copal, have a long history of religious and medicinal uses.
Bursera microphylla A. Gray
Elephant tree; torote; ‘usabkam. Figure 32.
Tree-like shrubs, glabrous, often 1.5–4 m tall, with semi-succulent thick limbs and short, fat
trunks; the wood very soft. A large Bursera in Frontera Canyon in the Tinajas Altas Mountains
measured 4 m tall and 6 m across, with a trunk 110 cm tall and 130 cm in circumference. Deeply cut
branches or roots ooze blood-red sap. The sap and herbage are pungently aromatic, being especially
rich in terpenes and essential oils. Bark on twigs and smaller branches red-brown, becoming papery
on larger limbs and trunks and peeling in large flakes or sheets, especially during spring dry season.
Leaves drought deciduous, bright green, pinnate, mostly (1.5) 2–4 cm long, the rachis very narrowly
winged; leaflets more or less linear-oblong to oval. Long shoots with relatively long internodes,
leaves otherwise crowded at ends of short shoots; short-shoot leaves may appear several times per
year at any season following even meager rainfall, except during the coldest weather; long shoots,
growing with hot-weather rains, are briefly leafy in their first season. Many bursera plants in the flora
area, especially in Organ Pipe, show signs of repeated freeze damage.
All or most of the plants are probably functionally dioecious. Flowers solitary or 2–several
on slender stalks, cream-white or pale greenish yellow, 2 mm wide; sepals and petals usually 3 each
on female flowers, and (4) 5 each on male flowers. Fruits 7–9 mm long, dull purple-brown and
glaucous when fresh, the 3 leathery carpels splitting apart when fully ripe to reveal a red pseudo-aril
enveloping the seed (see Bates 1992). Seeds 6 mm long, 3-angled. Flowering with emerging leaves
in the first summer rains.
Rocky slopes and sometimes upper bajadas throughout Cabeza Prieta and Tinajas Altas to
peak elevations. Widespread in Organ Pipe on mountain slopes and upper bajadas, often on west- and
south-facing slopes. Its history in the region extends to 6000 years in the Tinajas Altas Mountains.
Sonoran Desert in southern Arizona and western Sonora to the vicinity of Guaymas, and
southeastern California to the Cape Region of Baja California Sur.
The crushed leaves are highly aromatic. When a leaf is broken off of a turgid stem, a tiny jet
of aromatic sap may squirt from the wound as an herbivore defense mechanism (Beccera 1994) . The
aromatic foliage and sap have been widely used for medicinal and ritual purposes, including by the
Cahuillas and Seris (Bean & Saubel 1972; Felger & Moser 1985; Rea 1977). Lumholtz (1912: 331)
reported that “the root of the torote tree, crushed and left in water, furnished necessary material for
the tanning” of mule deer, pronghorn, or bighorn sheep hides.
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Figure 32. Bursera microphylla. (A) By Lucretia Breazeale Hamilton. Ajo: (B & C) 13 Jan 2008; (D) 6 Sep
2013. (E) Red Cone Campground, Pinacate Biosphere Reserve, Sonora, 13 Jan 2008. (F) Near Red Cone
Campground, Sonora, 9 Mar 2009.
OP: Senita Basin, 26 Feb 1978, Bowers 1095. 5 km NW of Bates Well, 3 Dec 1990, Felger 90–581.
W of Growler Pass, 7 Mar 2003, Rutman 2003–248 (ORPI).
CP: Davidson Canyon, Simmons 9 Oct 1962 (CAB). Tule Tank, 6 Apr 1979, Lehto L-23551 (ASU).
E end of Tule Mts, 20 Mar 1987, Elias 10308. Observations, 12–15 Jun 1992, Felger: Granite Mt, Granite Pass
Tank; Eagle Tank; North Pinta Tank; Buckhorn Tank; Cabeza Prieta Tanks.
TA: Tinajas Altas, Vorhies 16 Apr 1924. Tinajas Altas Mts, 9 Mar 1986, Van Devender 86–12.
†Tinajas Altas, seeds, 5940 ybp.
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ABSTRACT
A floristic and natural history account is provided for nine eudicot families as part of the
vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region at the heart of the Sonoran
Desert in southwestern Arizona: Campanulaceae, Cannabaceae, Capparaceae, Caprifoliaceae,
Caryophyllaceae, Cleomaceae, Crassulaceae, Crossosomataceae, and Cucurbitaceae. This is the
twelfth contribution for this flora, published in Phytoneuron and also posted open access on the
website of the University of Arizona Herbarium (ARIZ).

This contribution to our flora in southwestern Arizona includes 9 eudicot families, 23 genera,
and 25 species: Campanulaceae (2 genera, 2 species); Cannabaceae (2 genera, 3 species);
Capparaceae (1 species); Caprifoliaceae (1 species); Caryophyllaceae (6 genera, 6 species);
Cleomaceae (2 genera, 2 species); Crassulaceae (3 genera, 3 species); Crossosomataceae (1 species);
and Cucurbitaceae (5 genera, 6 species). A synopsis of local distributions and growth forms of the
nine families is given in Table 1.
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. These contributions are also
posted open access on the website of the University of Arizona Herbarium (ARIZ).
Family designations follow APG III (Angiosperm Phylogeny Group 2009; also see Stevens
2001). Three present-day species, Celtis pallida, C. reticulata, and Crossossoma bigelovii, also
represented by fossil specimens, are indicated with a dagger symbol (†) and Symphoricarpos, no
longer present in the flora area, is marked with two dagger symbols (††). The two non-native species
are marked with double asterisks (**), indicating they are not established in the flora region. In the
following species accounts, the accepted scientific names are in bold and selected synonyms are
italicized within brackets [--]. Common names, when known or worthwhile, are in English, Spanish,

Felger et al: Southwestern Arizona Flora, Campanulaceae to Cucurbitaceae

2

and the Hia-Ced O’odham dialect, respectively (Spanish-language names are italicized). The
qualifications about and approximately are generally omitted, with the obvious understanding that
such quantitative values are, to varying degrees, seldom exact.
Table 1. Local distributions and growth forms of Campanulaceae, Cannabaceae, Capparaceae, Caprifoliaceae,
Caryophyllaceae, Cleomaceae, Crassulaceae, Crossosomataceae, and Cucurbitaceae. † = Modern species
also represented by a fossil; †† = fossil taxon no longer present; ** = non-native species not established in the
flora area. OP = Organ Pipe Cactus National Monument; CP = Cabeza Prieta National Wildlife Refuge;
TA = Tinajas Altas Region. SU = Summer/warm season ephemerals; WI = winter-spring/cool season
ephemerals; AP = facultative annuals or perennials; PR = perennials.

Region
Taxa
CAMPANULACEAE
Nemacladus orientalis
Triodanis biflora
CANNABACEAE
**Cannabis sativa

†Celtis pallida
†Celtis reticulata
CAPPARACEAE
Atamisquea emarginata
CAPRIFOLIACEAE
††Symphoricarpos sp.
CARYOPHYLLACEAE
Achyronychia cooperi
Cerastium texanum
Drymaria viscosa
**Herniaria hirsuta
Loeflingia squarrosa
Silene antirrhina
CLEOMACEAE
Polanisia dodecandra
Wislizenia refracta
CRASSULACEAE
Crassula connata
Dudleya arizonica
Graptopetalum rusbyi
CROSSOSOMATACEAE
†Crossosoma bigelovii
CUCURBITACEAE
Brandegea bigelovii
Cucurbita digitata
Cucurbita palmata
Echinopepon wrightii
Marah gilensis
Tumamoca macdougalii

Growth Form
Ephemerals
Facultative

Organ Cabeza Tinajas
Pipe
Prieta Altas Summer Winter

OP
OP

CP

TA

?
OP
OP

?
CP

?

annuals or
perennials

Perennials

WI
WI
SU
PR
PR

OP

PR

OP

PR

OP
OP

CP

TA

WI
WI
WI
WI
WI
WI

CP
OP
OP
OP
OP
OP

CP
CP

TA

SU
CP

AP

OP
OP
OP

CP
CP

TA
TA

OP

CP

TA

OP
OP

CP
CP

TA
TA
TA

OP
OP
OP

WI
PR
PR
PR
W
PR
PR
SU
PR
PR
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Unless otherwise stated, all photos and scans are by Sue Rutman and all botanical
illustrations are by Lucretia Breazeale Hamilton (1908–1986) except for Tumamoca. All specimens
cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2014). We have seen specimens or images of all specimen cited. When no collection number
is provided, the specimen is identified by the date of collection. Generally only the first collector’s
name is given. Area designations are: OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region (Figure 1). Additional explanation of the
format for this flora series is provided in part 3 (Felger et al. 2013b). Descriptions and keys pertain to
taxa and populations as they occur in the flora area.

Figure 1. Flora area in southwestern Arizona. TA = Tinajas Altas; CP = Cabeza Prieta NWR; OP = Organ Pipe
Cactus National Monument. Green shading indicates approximate boundaries of federally designated
wilderness.
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CAMPANULACEAE – Bellflower Family
Small cool-season ephemerals (those in the flora area; elsewhere also perennial herbs to
trees). Leaves alternate, simple, without stipules. Flowers 5-merous; corollas sympetalous; ovary
inferior. Fruit a capsule; seeds numerous and minute. This worldwide family of 84 genera and 2380
species is poorly represented in deserts.
1. Flowering stems branched and zigzag above with minute bracts (not leafy); flowers and fruits
stalked; corollas white and red; capsules to 3.5 mm long; widespread in desert habitats.
........................................................................................................................... Nemacladus
1. Stems straight and unbranched or branching from the base and leafy; flowers and fruits sessile;
flowers cleistogamous or the upper (terminal) flowers may have bluish or lavender/purple corollas;
capsules 5 mm long; upper edge or above the desert in the Ajo Mts ................................... Triodanis
Nemacladus
Southwestern USA and northwestern Mexico; 18 species.
Nemacladus orientalis (McVaugh) Morin
[N. glanduliferus Jepson var. orientalis McVaugh]
Redtip thread plant. Figure 2.
Plants 3.5–18 cm tall, glabrous or sparsely to moderately pubescent at the base. Herbage
usually dark olive-green to purple-brown. Stems thread-like, the branches zigzag. Leaves 3–10 mm
long in a compact basal rosette, oblanceolate with toothed margins, withering before flowering; stem
leaves bract-like or absent. Pedicels slender, longer than the flowers. Corollas bilateral, 1.5–3 mm
long, 2-lipped, the upper lip 3-lobed, the lower 2-lobed, the lobes white with reddish-tips.
Widespread; washes, plains, bajadas, canyons, and mountains in Organ Pipe, much of Cabeza
Prieta, and locally farther west along Coyote Wash.

Figure 2. Nemacladus orientalis. (A) Hwy 85, sands of small wash N of Crater Range, Maricopa Co., 28 Feb
2015. (B) Growler Canyon, Bates Mts, 20 Mar 2005. (C) Kuakatch Wash near Hwy 85, 28 Feb 2008.
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Inland southern California, southern Nevada, southern Utah, Arizona, New Mexico, northern
Sonora, and Baja California.
OP: Alamo Canyon, 14 Mar 1941, Benson 10663. Quitobaquito, 25 Mar 1944, Clark 11481. Bates
Well, 17 Mar 1945, Gould 2978. Bull Pasture Trail, 5 Apr 1978, Bowers 1202.
CP: S end of Sierra Pinta, Monson 20 Mar 1958. Tule Well, sandy flat and wash, saline soil, 6 Apr
1979, Lehto L-23567 (ASU). Charlie Bell Road near E Refuge boundary, 9 Apr 1993, Felger 93-329.
TA: Coyote Water, 21 Feb 2005, Felger 05-147. Below Raven Tank, deep xeroriparian canyon, 29
Mar 2010, Felger 10-235.

Triodanis – Venus looking-glass
North America and Mediterranean Region; 7 species.
Triodanis biflora (Ruiz & Pavón) Greene
[Triodanis perfoliata var. biflora (Ruiz & Pavón) Bradley]
Small Venus looking-glass. Figure 3.
Delicate ephemerals, the stems 4–40+ cm long, slender and 4-angled, usually straight and
unbranched or larger, robust plants sometimes branched from near the base. Leaves or leaf-like
bracts alternate. Most or all flowers cleistogamous, especially on smaller and drought-stressed plants,
and without petals, and only the uppermost one to several flowers of larger plants may open and bear
attractive lavender corollas with a white center. Seeds minute, shiny white, escaping through small
pores opening by flaps in the capsule walls.

Figure 3. Triodanis biflora. (A) Alamo Canyon, 18 Mar 2005. (B) Nisene-Marks State Park, Santa Cruz Co.,
CA, 3 Jun 2005, photo © by Aaron Schusteff (CalPhotos).
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Ajo Mountains at higher elevations, highly localized. In Bull Pasture it grows at the margins
of small ephemeral streams or puddles.
Arizona mostly above the desert. Across much of the USA except the northern portion, and
Mexico to South America.
OP: Saddle between Boulder Canyon and Arch Canyon, 3800 ft, 3 May 1978, Bowers 1285. Bull
Pasture, along ephemeral stream: 3 May 1978, Bowers 1278 (ORPI); 10 Apr 2005, Felger 05-200. Alamo
Canyon, S fork, 2650 ft, 25 Apr 2003, Rutman 2003-511 (ORPI).

CANNABACEAE – Hemp Family
Annuals to trees and some vines. Worldwide, 11 genera, 170 species.
**Cannabis
One species; annual. Native to Central Asia.
**Cannabis sativa Linnaeus
Marijuana, dope; mota. Figure 4
Marijuana has long been trafficked from Mexico across the flora area, and occasional
clandestinely or accidentally seeded plants may be encountered in wet seasons and wetland sites.
Human “mules” carry 50-pound backpacks of carefully sealed and weighed bundles of mota into the
USA and sometimes have small quantities for personal use. Loads have sometimes been abandoned,
the packaging degrading over time or being eaten by small mammals, and the marijuana spilling out
into the desert. Travelers on Hwy 85 expel their personal use quantities prior to entering Mexico;
seedlings might be expected along the southern terminus. Much of the marijuana imported across the
USA/Mexico border in Arizona is grown in the Mexican state of Sinaloa. The drug cartels that
control the illicit drug trade supply to the USA are responsible for murders and other tragedies as well
as political corruption and economic instability in Mexico.

Figure 4. Cannabis sativa. Bales of marijuana confiscated in Organ Pipe, ca. 2007.

Celtis – Hackberry
Hardwood trees and shrubs. Leaves alternate, simple, usually with 3 main veins, and
scabrous (rough, sandpaper-like when rubbing your finger backwards on the leaf). Flowering with
new growth; flowers in small axillary clusters, wind-pollinated, small, and mostly unisexual, the
sepals inconspicuous, petals none; male flowers produced first, and sometimes with bisexual flowers
between the male and female flowers. Stamens held by the cupped sepals, the filaments expanding
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like tension-held springs as they mature, suddenly straightening and flinging a small puff of dry,
powdery pollen from the anthers. Fruits of drupes (1-seeded).
Worldwide, mostly tropical and temperate; 60 species.
1. Thorny, spinescent, briar-like shrubs, often with zigzag twigs; fruiting pedicels shorter than the
fruits; fruits orange; widespread …………………………...………………....……....… Celtis pallida
1. Unarmed trees or large shrubs usually with a single trunk, the twigs straight (not zigzag); fruiting
pedicels as long as or longer than the fruits; fruits reddish; Ajo Mountains ……....... Celtis reticulata
Celtis pallida Torrey subsp. pallida
[C. tala Gillies var. pallida (Torrey) Planchon]
Desert hackberry; cúmaro, garambullo; kuavulĭ. Figure 5.
Spinescent, briar-like shrubs mostly 1.5–3 m tall, the bark smooth; herbage with stiff,
appressed white hairs, becoming glabrate with age. Twigs often zigzag, often with single or paired
thorns and especially the larger thorns often with 1 (2 or 3) nodes that often produce small leaves and
sometimes flowers. Leaves gradually drought deciduous, 2.2–4 (7) cm long, the blades asymmetric at
base, more or less ovate to broadly elliptic, scabrous, the margins entire or toothed; petioles short.
Flowers in small axillary clusters shorter than the leaves, in March and with summer-fall rains. Fruits
8 mm long, rounded, with a thin, fleshy, orange, and edible pericarp.
Widespread in Arizona Upland areas across Organ Pipe (not in the southwestern portion) and
the eastern margin of Cabeza Prieta. Often along larger washes and canyons in mountains on the east
side of Organ Pipe. Fossils in Organ Pipe date to 8600 years ago.
Central Arizona to southern Texas and Oaxaca, both Baja California states, southern Florida,
Central America, and Paraguay and Argentina. An additional subspecies occurs in South America.
Prominent domatia form in the axils of the major leaf veins near the base of the blade; these
are pocket-like flaps of hairs that provide habitat for predatory mites (see Dottori 1976). The domatia
of this species are unique and more prominent than on the other Celtis from the Sonoran Region, and
can be used as a diagnostic feature.
The small, orange, fleshy fruits are slightly sweet and edible when fresh, mostly as a minor
resource or snack food on the trail. Castetter and Bell (1951: 207) and Hodgson (2001) interpret
Rogers’s report (in Castetter & Bell) of “orange-colored” edible fruits as C. reticulata, but orange
fruits would be from C. pallida and not C. reticulata, which has hard, reddish-brown fruits.
Based on examination of the type specimen, Berg and Dahlberg (2001) reported that the
desert hackberry should be called C. ehrenbergiana (Klotzsch) Liebmann. James Henrickson (pers.
comm. to Felger, 2012) also looked at the type specimen of C. ehrenbergiana and is of the opinion
that it more closely fits C. iguanaea (Jacquin) Sargent and does not pertain to C. pallida. However,
Celtis iguanaea and C. pallida are closely related (Sherman-Broyles 1997).
OP: Pitahaya Canyon, Nichol 23 Feb 1939 (ORPI). 7.3 mi W of Hwy 85 on S. Puerto Blanco Drive,
10 Nov 1987, Felger 87-285. Alamo Canyon, Wirt 14 Oct 1989 (ORPI). Canyon NW of Kino Peak, 20 Mar
2005, Rutman 2005-0320-31 (ORPI). †Alamo Canyon, seeds (endocarps), 1150 to 8590 ybp (3 samples).
†Puerto Blanco Mts, on ridge, endocarps, 2160 to 7970 ybp (5 samples; not on slopes today but in washes
below).
CP: Cameron Tank, Simmons 22 Sep 1963 (CAB). Charlie Bell Rd, 1 km W of E boundary of Refuge,
5 Mar 1994, Felger 94-25.
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Figure 5. Celtis pallida subsp. pallida. (A) Spinescent branch, a male flower (above), and a bisexual flower
and fruit (below), by Lucretia Breazeale Hamilton. (B) Alamo Canyon, 10 Sep 2008. (C) Kuakatch Wash near
Hwy 85, 26 Jan 2009. (D) Gunsight Hills, 10 Sep 2013.

Celtis reticulata Torrey
Netleaf hackberry; cúmero. Figure 6
Trees 2.5–7 (12) m tall, with large, well-formed trunks, the trunks and lower limbs studded
with rough, woody, knobby ridges. Leaves winter deciduous, highly variable in size, to about 8 cm
long, the blades broadly ovate, scabrous, usually rather thick and tough, asymmetric at the base, the
margins mostly entire, but at least some leaves often with margins serrated above the middle part of
the blade; petioles short. (Rapidly growing long shoots of new growth may have unusually large and
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relatively thin leaves, and sometimes with toothed margins extending to the base of the leaf blade;
figure 6C). Flowering in spring. Fruits red-brown, hard-walled, ripening in summer.

Figure 6. Celtis reticulata. (A) Female flower on left, male flower on right, by Lucretia Breazeale Hamilton.
South fork of Alamo Canyon: (B) Bark of mature tree, 7 Feb 2013; (C) 9 Sep 2013. (D) Boulder Canyon, 24
Sep 2007.

Riparian canyon bottoms in the Ajo Mountains, including Alamo and Arch Canyons, mostly
above 3000 ft; canyons, crevices in bedrock, or against bedrock cliffs on north-facing slopes. In
2003, more than one dozen trees, mostly with well-formed single trunks, were encountered along the
bottom of Alamo Canyon, one near the abandoned ranch and the others farther up the canyon growing
with oaks (Quercus turbinella) and rosewoods (Vauquelinia californica). Five of these adult
hackberry trees, the largest one about 12 m tall, died in the extreme drought of 2001–2002. By 2010
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the remaining trees were either dead or dying. This species has been in Alamo Canyon since at least
the early Holocene.
Widespread in southwestern USA to Washington and Kansas, and northern Mexico including
Baja California Norte and Sur, Isla Tiburón, and Sonora to Coahuila.
The small fruits are marginally edible, but dried and crushed they impart a pleasant flavor to
beverages and food.
OP: Alamo Canyon: 13 Sep 1941, Goodding 303-41; 29 Mar 2003, Felger 03-394. Arch
Canyon, beneath arch, one tree 8 ft tall, Rutman 26 Sep 2002 (ORPI). †Alamo Canyon, seeds (bony
endocarp), 1150 & 9570 ybp.
CAPPARACEAE – Caper Family
Trees, shrubs, vines, and herbs. Worldwide, especially in the tropics; 16 genera, 480 species.
Atamisquea
This genus has a single species. Atamisquea and many members of the caper family are
strong or foul smelling with watery sap containing mustard-oil glucosides.
Atamisquea emarginata Miers ex Hooker & Arnott
[Capparis atamisquea Kuntze]
Palo hediondo. Figure 7.
Much-branched, hardwood shrubs often 2–2.5 m tall, sometimes to 4 m with several trunks,
each 12–15 cm in diameter. Sue Rutman (5 May 2005) observed clonal propagation by root sprouts
at Quitobaquito. Twigs straight, stout, rigid, and brittle, often branching at right angles, often bluntly
thorn-tipped, otherwise unarmed. Young stems, lower leaf surfaces, outer surfaces of sepals, and
pistils and fruits densely covered with translucent, winged silvery to yellowish peltate scales. Leaves
evergreen or eventually leafless in extreme drought, alternate, simple, thick, and leathery, (0.8) 1–3
cm long on short shoots, or often 2.5–5.5 cm long on long shoots. Petioles stout, 1–2 mm long, the
leaf blades linear-oblong to oblong, dark green above, dull silvery to brownish below with a dense
cover of scales, the midrib prominent; leaf margins entire or the tip sometimes moderately notched;
stipules none.
Flowers solitary to few in leaf axils. Flowers moderately bilateral. Sepals 4, essentially
separate, green, the outer pair cupped and much larger and thicker than the inner pair. Petals and
stamens cream-white; petals 4 (6) in number, often 6.5 mm long. Fertile stamens 6 (7), the filaments
often 5.5 mm long, plus 0–3 staminodes. Ovary green beneath the scales. Body of fruit 8–11.3 × 6–
7.7 mm, oval with a small, pointed tip, olive-green below the dense, silvery scales. Ripe exocarp
splitting to reveal a bright red, fleshy aril, giving the ripe fruits a spongy texture. Exocarp and aril
with a strong, spicy odor like creosotebush and a sharp horseradish taste. Seeds 1 (2 or rarely 3) per
fruit, 3.8–5 × 3.2–4.3 mm, nearly orbicular to broadly kidney-shaped, firmly embedded in the aril and
blackish when cleaned. Flowering profusely in May and June. Fruits ripening simultaneously in
August.
Flowers visited by honeybees, native bees, large tarantula-hawk wasps (Hemipepsis sp.), and
many other insects. The red arils and seeds are eaten by birds including the house finch and verdin,
which are likely seed dispersers. Atamisquea is the only larval food for the pierid butterfly Ganyra
(Ascia) howarthi (Bailowitz 1988).
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Figure 7. Atamisquea emarginata. Quitobaquito: (A & B) 5 Apr 2013; (C) 7 Jun 2005. (D, F & G) Aguajita
Wash near USA/Mexico boundary, 2 Aug 2014. (E) Drought-stricken plant, eastern tributary of Aguajita Wash
near USA/Mexico boundary, 12 Oct 2006. (H) Female Howarth’s white, Ganrya howarthi, on Frankenia
palmeri, near Bahía Kino, Sonora, 30 Mar 2009, photo © by Dave Powell.

Shrubs, mostly to 2 m tall, are common on sandy gravelly flats immediately east of Aguajita
Spring, and a few, scattered, shrubs occur northward to 6 km from Aguajita Spring. Also shrubs or
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small trees to 4 m tall with several trunks, as well as small plants, were infrequent in the dense
mesquite thicket near Aguajita Spring in the immediate vicinity of the international fence. Large
Atamisquea shrubs also grow in dense brush south and north of the Quitobaquito pond.
No other plants of this species are known from the USA, although it is common along old
floodplains of the nearby Río Sonoyta in Sonora and southward in western Sonora to coastal
northwest Sinaloa. Also on the Baja California Peninsula and disjunct in South America.
OP: Quitobaquito: 27 Nov 1939, Harbison 26181 (ARIZ, SD); Old fields, two shrubs, climbing into
mesquite, 3.6 & 4 m tall, 6 Apr 1988, Felger 88-310. 1 mi NE of Quitobaquito Springs, 23 Aug 1975, Engard
784 (DES). 4 mi N of Quitobaquito, one shrub, 3+ m wide and 2 m tall, 7 Jun 1975, Engard 543 (DES).
Aguajita Spring, 13 Jun 1978, Bowers 1335. 350 m E of Aguajita Wash, Atriplex flat, 13 May 1988, Baker
7612 (ASU). Several plants growing to the S of Quitobaquito Pond, in an old-growth Prosopis velutinaZiziphus obtusifolia bosque, Atamisquea is clonal, Rutman 5 May 2005. La Abra Plain, 2 mi W of Ten-Mile
Hill and ¾ mi E of Aguajita Wash, via South Puerto Blanco Drive, sparse xeroriparian zone through hypersaline
area dominated by Atriplex polycarpa, N of South Puerto Blanco Drive, several more plants along same riparian
system to the S of South Puerto Blanco Drive; single large shrub that died back due to prolonged drought of the
early 2000s now seems to be recovering, 12 Oct 2006, Rutman 20061012-6. Wetland/bosque N of
Quitobaquito Pond, Tibbitts 13 May 2013.

CAPRIFOLIACEAE – Honeysuckle Family
Worldwide, especially the Northern Hemisphere; 42 genera, 890 species.
Symphoricarpos
This genus includes about 15 species, mostly in temperate regions of North and Central America, and 1
species in China.

††Symphoricarpos sp.
Snowberry
Winter deciduous shrubs. Fruits fleshy, globose, and white.
It was in the Ajo Mountains from 13,500 to 32,000 years ago. The nearest present-day
population of this genus is S. longiflorus A. Gray in pine-oak woodland on Baboquivari Peak (7 Oct
1944, Gould & Haskell 2765; also see Kearney & Peebles 1960).
OP: †Alamo Canyon, seeds, 14,500, 29,110, & 32,000 ybp. Montezuma’s Head, seeds, 13,500 &
20,490 ybp.

CARYOPHYLLACEAE – Pink Family
The five species in the flora area are winter-spring ephemerals (other members of this family
are often perennial herbs, vines, or shrubs). Leaves opposite (see Drymaria) or sometimes alternate,
simple, entire. Flowers usually bisexual and radial; sepals 4 or 5, separate or united; petals 4 or 5,
separate, the apex often notched (bilobed) or deeply cut (fringed), or petals sometimes reduced or
absent. Fruit a capsule, the seeds few to numerous or sometimes a 1-seeded utricle.
Worldwide; 86 genera, 2200 species.
1. Plants densely and conspicuously glandular hairy.
2. Plants spreading to prostrate, usually more than 6 cm wide and more than 3 cm tall; stems
clearly visible, the leaves not rigid……………………………………………….……… Drymaria
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2. Plants very compact, dwarf and mat-like, usually less than 6 cm wide and less than 2.5 cm tall;
stems at least partially obscured by needle-like rigid leaves……………………………. Loeflingia
1. Plants not glandular hairy, or sometimes sparsely glandular pubescent or with patches of glands.
3. Plants glabrous; stipules conspicuous, papery and white; petals absent…….…… Achyronychia
3. Plants sparsely hairy; without stipules; petals present.
4. Stems weak and sprawling, without glandular patches; sepals separate; petals white
…………………….…………………………………………………………………. Cerastium
4. Stems erect to ascending, with conspicuous glandular patches; sepals united most of their
length; petals red-purple…………………………………………………………………... Silene
Achyronychia
This genus has a single species.
Achyronychia cooperi Torrey & A. Gray
Sandmat, frostmat. Figure 8.

Figure 8. Achyronychia cooperi. (A) Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 18 Feb
2015. (B & C) Dunes near airport, N of Mex Hwy 37 about 25 miles E of Puerto Peñasco, Sonora, 20 Feb
2015.
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Small winter-spring ephemerals, glabrous, becoming prostrate and mat-like. Leaves
opposite, bright green, spatulate (widest at tip), those of each pair unequal in size; stipules thin,
papery white, and conspicuous. Flowers small, crowded in axils along the stem, the calyx lobes with
conspicuous papery, white wings resembling the stipules; petals none. Fruits 1-seeded, indehiscent.
Widespread, mostly on sandy soils in valley bottoms, washes, and dunes, especially in the
western part of Cabeza Prieta and the Tinajas Altas Region, and widely scattered elsewhere in the
lowland desert in the flora area.
Deserts in western Arizona, Nevada, California, Sonora, and both Baja California states.
OP: Foothills of the Growler Mts, 16 Apr 1952, Parker 7984. Flats W of Bates Mts, 31 Mar 1978,
Bowers 1162 (ORPI).
CP: Papago Well, 13 Mar 1983, Eiber 23. Salazaria Wash, 12 Apr 1992, Harlan 209. Pinta Sands, 11
Jan 2002, Felger 02-17.
TA: 1 mi N of Tinajas Altas Pass, W side of mts, Van Devender 26 Mar 1983. Coyote Water, 25 Oct
2004, Felger 04-22.

Cerastium
Annual and perennial herbs. Worldwide, mostly in north-temperate regions; 100 species.
Cerastium texanum Britton
Mouse-ear chickweed. Figure 9.
Stems delicate, slender, and lax. Leaves often to 3 cm long, thin and broadly spatulate.
Inflorescences slender and mostly few-branched with long internodes. Flowers small, the sepals
glandular pubescent, the petals white, 5–8 mm long and notched. Capsules cylindrical; seeds many.

Figure 9. Cerastium texanum. Alamo Canyon: (A) 12 Mar 2005; (B) 26 Feb 2014; (C) 31 Mar 2008.
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Among rocks in shaded places; Ajo and Diablo mountains, especially at higher elevations.
Southern Arizona, New Mexico, and northwestern Mexico at least to southeastern Sonora,
southwestern Chihuahua, and in Baja California Sur.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939 (ORPI). Canyon Diablo, 15 Apr 1951, Supernaugh
428 (ORPI). Bull Pasture Trail, 11 Apr 1978, Bowers 1231 (ORPI). Trail from The Cones to Mount Ajo, 4025
ft, 10 Apr 2005, Felger 05-270.

Drymaria
Annual and perennial herbs. Widespread in the Americas and introduced elsewhere; 48
species.
Drymaria viscosa S. Watson
Sticky drymary. Figure 10.
Small spring ephemerals, with a well-developed taproot. Plants often partially buried by
drifting sand. Stems, leaves, pedicels, and sepals with stalked glandular hairs, with sand grains
sticking to the glandular-sticky surfaces. Stems 3–17 cm long, delicate and very slender. Leaves
appearing whorled at least from all but the uppermost nodes, semi-succulent, linear-spatulate,
tapering basally to the clasping petiole, mostly 5–10 (22) × less than 1–1.5 mm, the first leaves in a
basal rosette and larger than the stem leaves; stipules 0.5–1.5 mm long, transparent-membranous,
slender, and soon deciduous (or perhaps sometimes absent rather than deciduous). Inflorescences
terminal and axillary, short with 4–7 crowded flowers. Flowers minute, white, closing with midday
heat; sepals separate, ovate, green in the middle with broad white margins; petals delicate, pure white,
Y-shaped with a long, slender claw and an expanded bifid blade. Seeds 0.5–0.7 mm long including
the projecting radicle (seen as a strange little projection of the embryo), often 8–12 per capsule. The
seeds, resembling grains of sand, are striking compared with seeds of other Drymaria species because
they are smooth and pale cream or buff instead of sculptured and dark brown.
In the USA known only from the Pinta Sands. Common in similar habitat in adjacent
northwestern Sonora southward to the vicinity of Tastiota, 28o20'N, and both Baja California states.

Figure 10. Drymaria viscosa. (A) Dunes about 20 mi SW of Sonoyta, near Mex Hwy 8, Sonora, 15 Feb 2014.
(B) Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 20 Feb 2005.
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CP: Pinacate lava flow, E edge, off Camino del Diablo, dunes, 17 Apr 1983, Hodgson 2080 (DES).
West Pinta Sands, 11 Jan 2002, Felger 02-24 (ARIZ, ASU).

*Herniaria
Annual, biennial, or perennial herbs. Native in South America, Eurasia, and Africa; 45
species.
**Herniaria hirsuta Linnaeus var. cinerea (de Candolle) Loret & Barrandon
Burst-wort. Figure 11.
Cool season ephemerals; the plants small and prostrate. Leaves 1–12 mm long, oblanceolate
to obovate, opposite below, alternate above. Flowers axillary, minute and inconspicuous.

Figure 11. Herniaria hirsuta var. cinerea. Midway Wash near Hwy 85 at mile marker 28, 7 Mar 2015.

Occasional in Organ Pipe in disturbed habitats, probably not established.
Naturalized in disturbed habitats in the Sonoran Desert National Monument and the
Goldwater Range (Felger et al. 2007). A widespread weed, native to Eurasia and North Africa.
OP: Organ Pipe headquarters, wet ground of water drain, several dozen plants, 11Mar 2003, Felger
03-246.

Loeflingia
Annuals. North America, Eurasia, and Africa; 7 species.
Loeflingia squarrosa Nuttall
[L. squarrosa subsp. cactorum Barneby & Twisselmann]
Spreading pygmy-leaf. Figure 12.
Dwarf spring ephemerals, glandular pubescent, quickly forming a taproot and dense, cushionlike mats usually less than 1.5 cm tall and about 1 (5) cm wide, and sometimes as small as 3 × 3 mm.
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Leaves often 3–15 mm long, reduced upwards, narrowly linear, mostly stiff and thickened (subulate),
with a short bristle tip; first leaves often in a loose basal rosette, thin, and soon withering; stipules
white, bristle-like. Flowers essentially sessile; cleistogamous, minute and hidden among the leaves,
sepals resembling the leaves. Seeds numerous, 0.4–0.45 mm long.
Widespread in lowlands across the flora area, often on open, partially barren gravelly-sandy
soils, such as decomposed granite pediments or upper bajada flats or washes, or sandy plains and
washes, and sometimes among dense spring ephemerals in microhabitats where water temporarily had
puddled.

Figure 12. Loeflingia squarrosa. W of mile marker 60, Hwy 85: (A) 21 Mar 2003; (B) 19 Dec 2008; (C) 13
Feb 2005.

Western USA and northern Mexico.
OP: Senita Basin, small wash, 24 Mar 1979, Lehto 23386 (ASU). Armenta Rd, 11 Mar 2003, Felger
03-184. W of Bates Well Road near Growler Pass, 7 Mar 2003, Rutman 2003-227 (ORPI). SW base of Santa
Rosa Mts, 12 Mar 2003, Felger 03-355.
CP: Cholla Pass, S22, T15S, R9W, 5 Apr 1979, Lehto 23467 (ASU). Flats near Sheep Mt, N end of
Agua Dulce Mts, 18 Feb 1979, McLaughlin 1951. Lower bajada of NE Growler Mts, 22 Mar 2003, Rutman
2003-375.
TA: Tinajas Altas, 15 Jun 1992, Felger 92-608.
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Silene – Campion, catchfly
Annual to perennial herbs. Mostly in the Northern Hemisphere; 700 species.
Silene antirrhina Linnaeus
Sleepy catchfly. Figure 13.
Stems to 60 cm with ascending branches, often much smaller, with reddish purple, glandularsticky bands below the nodes trapping insects and seeds that have fallen from the capsules. Early
leaves in a basal rosette, stem leaves narrowly oblanceolate, 2–5 cm × 4–8 mm, the upper leaves
reduced; stipules none. Flowers dark red-purple, the petals narrowed basally to a claw. Seeds
kidney-shaped, 0.6–0.8 mm in diameter.

Figure 13. Silene antirrhina. (A) Alamo Well, 21 Mar 2008. (B) Estes Canyon, 26 Feb 2005. (C) Coffeepot
Mountain, Sauceda Mts, 27 Feb 2005. (D) Aphids trapped on glandular area of stem, Hat Mountain, Sauceda
Mts, Maricopa Co., 22 Mar 2014.

Widespread in Organ Pipe and on the east side of Cabeza Prieta; sandy soils, often in washes,
canyons, and rocky slopes.
Abundant and often weedy across much of North America to nearly 3000 m elevation.
OP: Sweetwater Pass, Dakan 12 Feb 1973 (ORPI). Arch Canyon, 5 Apr 1978, Bowers 1193 (ORPI).
Kuakatch Wash near milepost 59 on Hwy 85, Rutman 2 Apr 1998 (ORPI). Below Cement Tank, foothills of
Santa Rosa Mts, 2 Apr 2003, Rutman 2003-445 (ORPI). 1.2 mi NW of Kino Peak, tributary to Growler Wash,
draining NW slopes of Kino Peak, 1509 ft, coarse-sandy wash bed, 20 Mar 2005, Rutman 20050320-25.
CP: Near Tule Well, 20 Mar 1992, Yeatts 3236 (CAB). 0.4 mi on Charlie Bell Rd, W of Refuge
boundary, 9 Apr 1993, Felger 93-330. Daniels Arroyo at Charlie Bell Rd, 9 Apr 1993, Felger 93-363.
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CLEOMACEAE – Cleome Family
Ephemerals to sometimes perennials (or shrubs elsewhere). Leaves alternate, palmately
compound, sometimes unifoliolate. Flowers in racemes. Sepals and petals separate and 4 each.
Stamens exserted. Fruit a capsule or with a pair of nutlets.
Mostly tropical and warm temperate regions worldwide, especially in the Americas; 17
genera, 150 species.
1. Plants conspicuously glandular-viscid (sticky); flowers white and reddish; fruits longer than wide.
………………………………………………………………………………………………... Polanisia
1. Plants glabrate, not glandular-sticky; flowers yellow; fruits wider than long…………….Wislizenia
Polanisia
Annuals or perennials. North America; 5 species.
Polanisia dodecandra (Linnaeus) de Candolle subsp. trachysperma (Torrey & A. Gray) H.H. Iltis
[P. trachysperma Torrey & A. Gray]
Western clammy-weed. Figure 14.

Figure 14. Polanisia dodecandra subsp. trachysperma. Alamo Canyon: (A) 10 Sep 2008; (B & C) 30 Jul 2013;
(D) persistent dead plant, 2 Nov 2013.
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Summer ephemerals, glandular and with stalked glandular hairs. Leaves with 3 leaflets.
Flowers in long racemes held above the foliage; petals white, to 1 cm long; stamens prominent,
reddish purple, 10 or more, to more than twice as long as the petals. Capsules 4+ cm long, manyseeded.
In the flora area, known from a few records in Organ Pipe along drainages from the Ajo and
Diablo mountains.
This subspecies is native mainly in the Great Plains and western states and adventive
elsewhere. Polanisia dodecandra, with 3 subspecies, is widespread in North America from Mexico
to Canada, and adventive elsewhere (Tucker & Vanderpool 2010).
OP: Alamo Wash under Hwy 85 bridge, Rutman 23 Nov 1994 (ORPI). Alamo Canyon, wash bed near
springhouse, Rutman 5 Sep 1999 (ORPI). Drainage W of the Diablo Mts near Hwy 85, 3 Sep 2014, Rutman,
observation.

Wislizenia
This genus has 3 taxa, variously treated as 3 species (Tucker & Vanderpool 2010) or 3
subspecies.
Wislizenia refracta Engelmann subsp. refracta
Jackass clover. Figure 15.
Non-seasonal ephemerals and sometimes persisting as short-lived perennials, the plants
glabrate and stinky. Leaves with 3 broadly obovate leaflets. Racemes densely flowered, the flowers
bright yellow, bilateral; flowering at almost any time of year, often during dry seasons when few
other plants are blooming. Ovary with a slender, elongated, pedicel-like stipe longer than the petals.
Stamens 6, longer than the petals. Fruits of 2 divergent 1-seeded nutlets, each 1.8–2 mm long.
Most often in moist, alkaline, sandy soils in washes and along roadsides and rocky granitic
slopes at Aguajita and Quitobaquito and other alkaline soils of the La Abra plain east of Quitobaquito,
and the extreme southeastern corner of Cabeza Prieta. It is an early pioneer on disturbed alkaline
soils. After the 3-acre fire at Hocker Well in 1993, W. refracta colonized a de-vegetated area and was
soon replaced by Suaeda nigra (Rutman, observations 1994–2003).
Subspecies refracta occurs in Nevada and southeastern California to New Mexico and
western Texas, and northern Sonora and northern Chihuahua. Two other subspecies occur from
southeastern California to Baja California Sur and western Sonora. Plants of subsp. palmeri (A.
Gray) S. Keller in northwestern Sonora are often shrubs (Felger 2000).
Kirk (1970) and Whiting (1939) report that the leaves of young plants can be cooked as
greens.
OP: Quitobaquito: 5 Mar 1940, Peebles 14558; 18 Feb 1978, Fay 742. 9.9 mi E of Quitobaquito on
Puerto Blanco Drive, Van Devender 31 Aug 1978.
CP: Corner Well (Simmons 1966).
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Figure 15. Wislizenia refracta subsp. refracta. Quitobaquito: (A) 11 Sep 2008; (B) 13 Sep 2006; (C) 6 Oct
2013; (D) 7 Nov 2012.

CRASSULACEAE – Stonecrop Family
Succulent ephemeral and perennial herbs, mostly glabrous (elsewhere also shrubs). Leaves
alternate or opposite. Flowers radial, 3–5-merous. Sepals and petals often separate, or sometimes
united at base or to above middle. Ovary usually superior with 4 or 5 carpels separate or united only
at base. Seeds very small.
Nearly worldwide; 34 genera, 1400 species.
1. Minute winter-spring ephemerals; leaves opposite, less than 5 mm long…………………. Crassula
1. Thick-stemmed perennials; leaves alternate in a rosette, 2 or more cm long.
2. Leaves glaucous, often powdery white and more than 5 cm long; flowers tubular, yellow and
red, not spotted or cross-banded…………………………………………………………... Dudleya
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2. Leaves glabrous, green or greenish brown, 2–5 cm long; flowers open, cream and reddish
spotted and cross-banded…………………………………………………….……. Graptopetalum
Crassula
Annuals and mostly succulent perennials and some shrubs; nearly worldwide, 250 species,
especially diverse in southern Africa. The New World species are small annuals.
Crassula connata (Ruiz & Pavón) A. Berger
[C. connata var. eremica (Jepson) Bywater & Wickens. Tillaea erecta Hooker & Arnott]
Pygmy stonecrop; sand pygmyweed. Figure 16.
Diminutive winter-spring ephemerals, (0.5) 1–5.5+ cm tall, succulent throughout; individual
plants green, reddish, or yellow-green (different colored plants often intermixed). Leaves opposite,
united at base, very fleshy, ovate to oblong and mostly bead-like, the larger ones mostly 2–3.5 mm
long. Most or all flowers on a plant sessile or subsessile, some with a minority of flowers on pedicels
to 3 mm long (pedicel length seems to be influenced by soil moisture). Flowers (3) 4 (5)-merous, 1
mm wide; sepals (1.2) 1.4–1.6 mm long and longer than the carpels. Corollas white to nearly
transparent, shorter than the sepals, the segments lanceolate. Seeds 0.35 mm long, brown, ellipsoid,
shiny with faint longitudinal lines (longitudinally ridged when viewed with a scanning electron
microscope).

Figure 16. Crassula connata. (A & B) Valley of the Ajo, W of Hwy 85 milemarker 60, 22 Mar 2003, scale bar
= 1 cm. (C) Javelina Mountain, Sand Tank Mts, 3 Mar 2005.

Seasonally widespread across the flora area, mostly on sandy and gravelly soils, sometimes
especially abundant on bajada slopes and broad washes, and also soil pockets on hills and mountains;
generally not appearing during drier years.
Western North America to Argentina and Chile in many habitats. Bywater and Wickens
(1984) recognized five varieties, although Moran (1992, 1994, 2009) found the varieties to have little
geographic meaning and be poorly defined.
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OP: Senita Basin, 19 Jan 1973, Schmitt 3168 (ORPI). 9 mi on 2-way Puerto Blanco Drive E of Hwy
85, 26 Feb 1978, Bowers 1077 (ORPI). Aguajita Wash, 3 Mar 1992, Felger 92-105. Santa Rosa Mts, 12 Mar
2003, Felger 03-356. Growler Valley, 11 Apr 2003, Rutman 2003-460 (ORPI). Bull Pasture, 10 Apr 2005,
Felger (observation).
CP: Pinacate lava flow, depressions with silt, 7 Apr 1979, Lehto L23590 (ASU). Charlie Bell Pass, 3
Apr 1992, Whipple 3946. Below Heart Tank, 27 Feb 1993, Felger 93-162. Papago Well, 26 Feb 1993, Felger
93-130.
TA: Camino del Diablo, SSE of Raven Butte, 20 Feb 2005, Felger 05-26.

Dudleya
Perennial herbs with succulent leaves. Southwest USA and northwest Mexico. This genus
with more than 45 species primarily occurs along the Pacific Coast of California and Baja California,
and only two species occur east of California. Members of this genus respond to winter-spring
Pacific rains and are summer dormant.
The fresh leaves and young flowering stems of California species, including D. pulverulenta,
were eaten in spring when the plants are fresh and growing (Bean & Saubel 1972; Meigs 1939;
Palmer 1878).
Dudleya arizonica Rose
[D. pulverulenta (Nuttall) Britton & Rose subsp. arizonica (Rose) Moran. Echeveria arizonica
(Rose) Kearney & Peebles]
Arizona liveforever. Figure 17.
Perennials growing during the cooler seasons; summer dormant. Leaves in rosettes, the
rosettes 1 to several from a short, thick stem and thickened root, the old dry leaves persistent. Leaves
several or more per rosette, mostly 4–10.5 cm long, lanceolate to ovate, very thick and succulent, with
a white-waxy bloom, whiter during dry periods, greener during winter-spring wet periods, the leaves
sometimes reddish. In late spring and early summer the larger leaves dry up and the remaining leaves
shrivel and curl in over the center of the rosette. During years of exceptional cool-season rains the
Ajo Mountain plants can become unusually large, some leaves reaching 25 cm long and 6 cm wide,
and whitish towards base and otherwise rose-colored. Buds and developing inflorescences
conspicuously glaucous-whitish; flowering stems and leaves, bracts, and pedicels usually coral pink
at anthesis. Flowering stems axillary, usually 1–3+ per rosette, 9–30 (50) cm long, with reduced
leaves shriveling as the flowers develop. Flowers 5-merous, 13–16 mm long. Calyx fleshy, greenish
glaucous or sometimes coral pink above. Corollas often 13–14 mm long, nearly tubular, reddish
orange, or greenish yellow to yellow at base, and yellow-orange to red-orange at the tip. Stamens 10,
the anthers red prior to pollen shedding. Capsules 7.5–12 mm long. Seeds many, 0.7 mm long.
Flowering March and early April; seeds ripe in May.
Mostly on bedrock slopes and cliffs, often on north-facing slopes, growing wedged between
rock crevices. Ajo and Diablo mountains in Organ Pipe and in Cabeza Prieta, Tinajas Altas, and
adjacent northwestern Sonora on granitic mountains to peak elevations. Notably prominent on the
Mount Ajo trail 2775–4000 feet.
Western Arizona, northwestern Sonora, southern Nevada, southwestern Utah, southeastern
California, and northern Baja California.
OP: Canyon Diablo, Steenbergh & West 25 Apr 1962 (ORPI). Bull Pasture Trail, 3000 ft, 2 May
1978, Bowers 1268 (ORPI). Plants unusually large, largest leaves 24–25 cm long, thick and succulent, reddish
rose and whitish glaucous basally, inflorescence branches and bracts succulent, corollas orange distally,
common among rocks, 9 Apr 2005, Felger 05-173 (ARIZ, ASU, ORPI).
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CP: Cabeza Prieta Peak: W slope, Simmons 27 Oct 1962; Hanging in crevices of steep, broken cliffs
on S face below summit, 2200 ft, common above this elevation to summit, 24 Mar 1995, Yeatts 3670 (CAB).
TA: Tinajas Altas, Vorhies 16 Apr 1924. 1 mi N of Tinajas Altas, 17 Apr 1948, Kurtz 1170.

Figure 17. Dudleya arizonica. Bull Pasture Trail: (A) 10 Apr 2005; (D) 18 Mar 2005. (B) South Fork of
Alamo Canyon, 12 Mar 2005. (C) Crest of Little Ajo Mts, 2 Feb 2004.

Graptopetalum
Succulents perennials. This genus, with about 15 species in Mexico and Arizona, is allied to
several genera of diverse Mexican montane succulents such as Echeveria attuned to summermonsoon rains. Graptopetalum is the only one to enter the margins of the Sonoran Desert. Two
species occur in Arizona; G. bartramii Rose occurs above the desert in southeastern Arizona,
Chihuahua, and Sonora.
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Graptopetalum rusbyi (Greene) Rose
Figure 18.
Perennials with a rosette of succulent leaves, actively growing in spring and with summer-fall
rains. Leaves mostly 2–5 cm long, green to greenish brown, oblanceolate. Flowering April and May,
flowering stems slender and often 5–15 cm long. Flowers probably 15–20 mm wide, petals creamcolored and banded and spotted with dark red-brown; Moran (1993) euphemistically calls the
fragrance “musky.” Fruits many-seeded.

Figure 18. Graptopetalum rusbyi. (A) Bull Pasture Trail, 18 Mar 2005. (B & C) Lower Jacobson Canyon,
Pinaleño Mts, Graham Co., 5 May 2008, photos by Patrick Alexander.

Ajo Mountains, mostly at mid-elevations, often in rock crevices and on shaded or northfacing slopes, canyon walls, and cliffs.
Mountains eastward to central Arizona and Sonora, generally at elevations above the desert;
also mountains in Chihuahua and Sinaloa.
OP: Canyon N of Alamo Canyon, 3000–3800 ft, 31 Mar 1948, Darrow 3863. Boulder Canyon,
Steenbergh 24 May 1962 (ORPI). Bull Pasture Trail, 3000 ft, 2 May 1979, Bowers 1269 (ORPI).

CROSSOSOMATACEAE – Crossosoma Family
Shrubs. Southwestern USA and Mexico; 4 genera, 12 species.
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Crossosoma
Shrubs. Southwestern USA and Mexico; 2 species.
Crossosoma bigelovii S. Watson
Ragged rock-flower. Figure 19.
Shrubs mostly 1–1.5 m tall, with long and short shoots, the short shoots sometimes becoming
long shoots. Leaves alternate on long shoots, clustered on short shoots, evergreen or tardily drought
deciduous, mostly 7–15 (21) mm long, elliptic to oblong or obovate, somewhat thick, grayish or
glaucous green, subsessile with petioles less than 1 mm long, the margins entire. Flowers fragrant,
solitary or in small clusters, bisexual or some of them unisexual, radial, and perigynous, the
hypanthium forming a thickened nectary disk. Sepals and petals each 5; sepals persistent; petals
white and deciduous, 12.5–13.5 mm long, obovate, rounded at apex, often held vertically and
sidewise like propeller blades. Stamens 15+, attached to the nectary disk. Pistils 2–5, separate from
each other, and stalked (stipitate), 7–11.5 mm long in fruit, cylindrical, and transversely wrinkled.
Flowering mid-winter and spring; fruits mostly ripe in April. Seeds 4–8, with a conspicuous whiteor yellow-fringed aril.

Figure 19. Crossosoma bigelovii. Estes Canyon: (A) 16 Mar 2008; (B) 2 Mar 2008. (C) South fork of Alamo
Canyon, 28 Feb 2009. (D) By Lucretia Breazeale Hamilton.
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Granitic and volcanic mountains, often rooted in bedrock canyon walls or cliff faces. Organ
Pipe in the major ranges except the Quitobaquito Hills. Cabeza Prieta in the larger mountains, and in
the Tinajas Altas Mountains. Its history across the flora area extends to more than 37,000 years.
Western and southern Arizona, northern Sonora (southward to the Guaymas Region),
northwestern Chihuahua, western Nevada, inland southern California, and Baja California.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, Tinkham 18 Apr 1942. Above Dripping
Springs, 16 Apr 1952, Parker 7961. Growler Mts, W of Growler Pass, 7 Mar 2003, Rutman 2003-253 (ORPI).
Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation). †Alamo Canyon, leaves, 8590
to 14,500 ybp (3 samples).
CP: Eagle Tank, 13 Jun 1992, Felger (observation). Canyon at Agua Dulce Tank, 26 Feb 1993,
Felger 93-86.
TA: Tinajas Altas, 17 Mar 1980, Webster 24254. Borrego Canyon, vicinity Borrego Tank, 27 Feb
1993, Felger 93-194. †Tinajas Altas, leaves, fruits, 4010 to 15,680 ybp (9 samples), & >37,000 ybp.

CUCURBITACEAE – Gourd Family
Annuals and perennials (elsewhere sometimes shrubs and one succulent tree on Socotra
Island in the Indian Ocean). Stems vining or trailing, the nodes with leaves and tendrils. The aerial
parts of members of this family are frost-sensitive, although two of the six species in the flora area
grow with cool-season rains; perennials in the flora area all have seasonal growth, the aerial parts
dying back in unfavorable seasons. Leaves alternate, petioled, usually palmately veined and lobed;
stipules none. Flowers unisexual, radial, the calyx and corolla each 5 lobed; corollas yellow or white.
Stamens 3 or 5. Ovary inferior. Fruits highly variable; seeds 1 to many.
Worldwide, mostly tropical and subtropical; 120 genera, 835 species (Nesom in press). This
family includes cucumbers, gourds, melons, pumpklins, squashes, and zucchinis.
1. Fruit a hard-shelled gourd 8 cm or more in diameter; flowers more than 2 cm wide…… Cucurbita
1. Fruit not a gourd, not hard-shelled, 3 cm or less in diameter; flowers less than 1.5 cm wide.
2. Plants growing with (or beginning just before) hot-weather rains.
3. Ephemerals; stems with 3-branched tendrils; leaves finely haired; fruits 2–2.5 cm long and
spiny…………………………………………………………………….………… Echinopepon
3. Perennials; stems with simple (unbranched) tendrils; leaves glabrate or glabrous and smooth;
fruits 1 cm long and smooth………………………………………………………… Tumamoca
2. Plants growing with cool-weather rains (fall to spring, or sometimes beginning in August).
4. Flowers less than 5 mm wide; fruits oblique (asymmetric), 1 cm long; lowlands…Brandegea
4. Flowers 6–10 mm wide; fruits globose, 2–3 cm in diameter; Ajo Mts……………….. Marah
Brandegea
This genus has a single species. It appears to be closely related to Vaseyanthus insularis,
which replaces Brandegea southward in the Gulf of California region of the Sonoran Desert. Both
grow with cool-season rains, although Brandegea sometimes grows following hot-weather rains.
Brandegea bigelovii (S. Watson) Cogniaux
Desert star-vine. Figure 20.
Ephemerals, mostly growing with cool season rains. Herbaceous vines from a stout, carrotshaped, fleshy, white taproot often reaching 2–2.5+ cm in diameter. Stems slender, with simple
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(unbranched) tendrils. Leaves highly variable, the blades 2.5–8 (12) cm long and about as wide, thin,
prominently short-scabrous, shallowly to deeply 3 or 5 lobed, the lobes broader and shallower on
juvenile growth, becoming narrower (to broadly linear) and deeper lobed on upper stems; petioles
reaching 2–4 cm long. Flowers white and delicately fragrant; male and female flowers often in the
same axil; male flowers 3–4 mm across, with 3 (5) stamens, in several-flowered racemes; female
flowers larger, solitary on slender pedicels, 1 (2 or 3) per axil. Fruits 1- (2-) seeded, irregularly
dehiscent, the body (6) 7–7.5 mm long, obovoid-oblique, laterally compressed, with soft prickles
(warty), and a prominent beak (4) 5–7 mm long. Seeds 5 mm long.

Figure 20. Brandegea bigelovii. (A) Hwy 85, 12 miles S of Gila Bend, 31 Mar 2013. (B) Two staminate
flowers and immature fruit, Tinajas Altas, 2 Mar 2014, photo by Sue Carnahan (SEINet–MABA). (C) Fruit,
Daniels Arroyo at Charlie Bell Road, 5 Sep 2014. (D) Near Red Cone Campground, Pinacate Biosphere
Reserve, Sonora, 18 Jan 2009. (E) Road to Red Cone Campground, Pinacate Biosphere Reserve, 7 Mar 2009.
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Sandy-gravelly and loamy soils of washes and floodplains, often seasonally festooning trees
and shrub in green curtains. Western part of Organ Pipe, widespread in Cabeza Prieta, and in the
Tinajas Altas Region; common in adjacent Sonora. These plants are annuals (robust ephemerals) and
growing mostly September–April but vigorous young growth sometimes seen in August following
sufficient rains. The plants sometimes continue growing well into May, but such late season plants
have relatively small leaves with narrow leaf lobes. The plants perish as the weather becomes hotter
and drier in late spring and early summer. Is this plant capable of growing any time in summer of
year with sufficient water? Is it facultatively perennial? In the California part of the Sonoran Desert
it can germinate and grow with summer rains (Andrew Sanders, pers. comm. to Felger, Sep 2014).
Mojave and Sonoran Deserts; southeastern California to Baja California Sur, southwestern
Arizona, and northwestern Sonora.
Seris used the roots to make a cleansing shampoo and a bitter infusion was drunk during
vision quests to induce an altered state of consciousness (Felger & Moser 1985).
OP: 10 mi S of Bates Well, Growler Mts, 5 Mar 1940, Benson 9932. Near Quitobaquito, 5 Mar 1940,
Peebles 14556-a. Senita Basin Rd, 12 Oct 1988, Perrill 5875. North Puerto Blanco Drive, 4.2 mi W of Hwy
85, 3 Dec 1990, Felger 90-570.
CP: Papago Well: Arroyo margin with mesquite and Cercidium, long climbing vine, 27 Oct 1937,
Gentry 5499 (ASU); Nichol 13 Nov 1937. Silt soil in lush overflow area of San Cristobal Wash, Monreal Well,
Simmons 21 Oct 1962. Huge fragrant clumps, climbing over shrubby vegetation, esp. along dry wash, 1 mile E
of Papago Well by the Camino del Diablo, 13 Mar 1983, Eiber 15. Lechuguilla Desert, SSW of Cabeza Prieta
Peak, 13 Dec 1970, Carr 106. Buckhorn Tank, 28 Mar 1970, Duncan 16. Cabeza Prieta Mts, 1100 ft, 9 Mar
1986, Schmidt 9-86. Jose Juan Tank, 14 Sep 1992, Felger 92-721. N side of Tule Mts, 2 Feb 1992, Felger 9256.
TA: Tinajas Altas, 5 Dec 1935, Goodding 2092. Tinajas Altas Pass, 17 Mar 1980, Webster 24256.
Coyote Water, 21 Feb 2005, Felger 05-139.
California: Imperial County, Arroyo Seco, 4 km of Rainey’s Well (Chuckwalla Spring), annual vine
in wash, under Parkinsonia florida, flowers white, 22 Aug 2012, Sanders 40373 (UCR).

Cucurbita
Perennial vines from a large, tuberous root (those in the flora area; annuals and perennials
elsewhere). Male and female flowers on the same plant. Flowers large, yellow, and solitary.
Stamens 3. Fruits of smooth, rounded gourds (those in the flora area). Seeds many, ovate,
compressed, and smooth.
The large green-striped cushaw squash, C. argyrosperma Huber subsp. argyrosperma (C.
mixta Pangalo), has been cultivated in the Sonoran Desert since ancient times. It has been grown
along the lower Río Colorado, at Quitovac, and undoubtedly at Quitobaquito and elsewhere in the
region. It is distinguished by an enormous corky peduncle and large fruits (squashes). This genus
includes wild and domesticated gourds and squashes.
Warm regions of the Americas; 14+ species.
1. Leaves (except newest growth, see below) divided nearly to the base with linear, finger-like
segments or lobes……………………………………………………………….…. Cucurbita digitata
1. Leaves with broad, mostly triangular lobes cleft to about the middle of the leaf.
…………………………………………………………………………………….. Cucurbita palmata
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Cucurbita digitata A. Gray
Finger-leaf gourd, coyote gourd; calabacilla, chichi coyota; 'adavĭ, 'ad. Figure 21.
Perennials from a deep, thickened root. Stems relatively coarse, sprawling across the ground
to several meters long, occasionally climbing into shrubs and trees. Herbage scabrous. Tendrils 2–5branched. Leaf blades digitately and deeply cleft, the lobes (6) 8–13 cm long, slender and finger-like,
the upper surfaces whitish near the midrib due to dense concentration of hairs and greenish near the
margins, the petioles 4–9 cm long; leaves of juvenile plants and first growth of season with much
shorter and broader lobes (like those of C. palmata). Corollas bright yellow, 7–10 cm across. Gourds
8–9.5 cm in diameter, rounded, smooth, green with whitish stripes and mottling, yellow at maturity
with a thin but hard rind. Seeds 9–11 mm long, smooth, compressed, and whitish. Growing and
flowering with warm weather, often beginning in spring even in dry years, dying back in severe
drought.
Washes, canyons, and sandy to loamy flats, also roadsides; widely scattered across Organ
Pipe including Ajo Mountain canyons and in Cabeza Prieta and Tinajas Altas regions.
Southern Arizona, northern Sonora, northern Baja California, northwestern Chihuahua,
southern New Mexico, and rare in southern California.

Figure 21. Cucurbita digitata. By Lucretia Breazeale Hamilton.
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The roots were used as a medicine to treat dandruff and were also mashed in water for use as
soap and bleach for fabric (Betty Melvion in Bell et al. 1980). “Wild gourds. . . my grandmother used
to slice them up and put them. . . in the water where she was soaking her sheets, the white sheets. . .
for bleach in the wash. The wash would come out so white. … with the roots of the gourds they use it
to wash their hair. . . its almost like adding Clorox to the wash. . . they would use the gourd in this
way when it was still green, not when it was dry” (Betty Melvin in Zepeda 1985: 49, 54).
The fruits are very bitter and not edible, although the seeds are reported to be edible after
being toasted or boiled and ground into flour (Hodgson 2001). River Pimas used juice from the root,
extracted by pounding in a mortar and boiling, as ear drops to alleviate earache (Russell 1908).
OP: Cipriano Well, Nichol 27 Apr 1939. 1 mi W of Growler Pass, 1000 ft, Simmons 1 Oct 1963.
Armenta Well, Warren 16 Nov 1974. Alamo Canyon, near corral, Van Devender 31 Aug 1978 (ORPI).
Quitobaquito, 24 Oct 1990, Felger 90-493 (ORPI).
CP: Bluebird Mine (Simmons 1966). Daniels Wash at Charlie Bell Rd, 18 Aug 1992, Felger 92-671.
TA: Tinajas Altas, Goodding 5 Dec 1935. Tinajas Altas Pass, 1100 ft, washes, Reeves R5408 (ASU).
Frontera Canyon, 18 Mar 1998, Felger (observation).

Cucurbita palmata S. Watson
Coyote gourd; calabacilla, chichi coyota; 'adavĭ, 'ad. Figure 22.
Similar to C. digitata but with much broader and shorter leaf segments or lobes, the leaf lobes
more or less triangular, often nearly as broad as long, and usually with entire margins.

Figure 22. Cucurbita palmata. (A) About 6 mi S of Ludlow, San Bernardino Co., California, 25 Sep 2011.
(B) Vicinity of Hwy 58 & 223, Kern Co., California, 19 Sep 2009. Photos © by Neal Kramer.

Sandy soils of Lechuguilla Valley and arroyo bottoms of the Tinajas Altas Mountains. Often
growing over shrubs.
Southwestern Arizona, northwestern Sonora near the Río Colorado, southeastern California,
northeastern Baja California, Nevada, and southwestern Utah.
Cucurbita palmata generally replaces C. digitata in the western margin of the flora area,
where C. palmata locally occurs in more xeric, harsher habitats than does C. digitata. The leaves of
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juvenile plants or the first growth of the season of C. digitata are essentially indistinguishable from
those of both the juvenile and adult leaves of C. palmata. These taxa are part of a complex of several
closely related, arid-region cucurbits in southwestern USA and northwestern Mexico that might be
considered as subspecies of a single species (Bemis & Whitaker 1965).
TA: Camino del Diablo, E of Raven Butte, valley floor bajada, decomposed gravel sand soil, 29 Nov
2001, Felger 01-584 (ARIZ, ASU).

Echinopepon
Herbaceous vines. Southwestern USA to Central America and disjunct in Argentina; 19
species.
Echinopepon wrightii (A. Gray) S. Watson
Wild balsam-apple. Figure 23.

Figure 23. Echinopepon wrightii. (A & C) Arch Canyon, 16 Sep 2006. (B & D) Estes Canyon, 22 Sep 2013.
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Robust summer-fall ephemeral (annual) vines, growing into or over shrubs and trees. Plants
with glandular and non-glandular hairs. Tendrils mostly 3-branched. Leaf blades to 12 cm long, thin,
cordate and generally palmately 3–5-lobed. Flowers white. Mature fruits become capsules, the body
2–3.5 cm long and covered with spines 1–2.5 cm long, the fruit body and spines bear stalked glands.
Capsules 3-chambered, the seeds shed from apical pores; capsules often hanging in trees on the dry,
dead vines for several months.
Canyons and upper slopes in the Ajo Mountains.
Mostly along the upper elevational edge of the Sonoran Desert and adjacent non-desert zones.
Southern Arizona, southern New Mexico, and northern Mexico including Baja California Sur,
Chihuahua, and Sonora.
OP: Alamo Canyon, 14 Dec 1939, Harbison 26431 (SD). Arch Canyon, 3000 ft, Wirt 13 Oct 1990.
Below arch in Arch Canyon, 900 m, 2 Dec 1990, Felger 90-563. Estes Canyon, 0.1–0.2 mi upstream from
Estes Canyon Picnic area, 738 m, uncommon vine, sprawling among rocks in wash bed, 22 Sep 2013, Rutman
20130922-30.
Baja California Sur: Sierra Guadalupe, W of Mulegé, S of Rancho San Sebastian near Ranchos San
Fernando, 26º59'20"N, 112º27'33"W, 2952 ft, 27 Oct 1997, Rebman 4586 (SD, UCR).

Marah ‒ Manroot
Perennial vines from large tuberous roots. Western North America; 8 species.
Marah gilensis (Greene) Greene
Big root, Gila manroot. Figure 24.
Robust perennial vines from a very large tuberous root, the vines climbing on trees and
shrubs; growing and flowering during the cooler months and summer dormant. New growth and
inflorescences densely pubescent, with age becoming glabrate. Tendrils simple or 2-branched. Leaf
blades thin, palmately (3) 5 (7)-lobed, scabrous above, glabrous or sparsely pubescent below,
especially along major veins. Flowers pale yellow or greenish yellow, 6–10 mm wide; male and
female flowers in the same axil. Fruits sub-globose, 2–3 cm wide, with many herbaceous prickles,
succulent when green, becoming dry at maturity; seeds 3 or 2 when 1 does not develop. Flowering
December–March.
Ajo Mountains, locally common in canyon bottoms and slopes, mostly at higher elevations.
Eastward and northward in Arizona, few records in southwestern New Mexico, and expected
in northern Sonora.
OP: Alamo Canyon: 2500 ft, Nichol 14 Mar 1939; 14 Dec 1939, Harbison 26258; steep N- facing
slopes, 9 Mar 1946, Goodding 12-46. S side of Arch Canyon, 3500 ft, 28 Mar 1965, clambering over shrubs of
Lycium parishii and Encelia farinosa, Niles 555. Side canyon of Arch Canyon, just W of the Natural Arch,
3000 ft, vine climbing on Simmondsia chinensis, 25 Feb 1978, Bowers 1061. Arch Canyon trail, 2550–2900 ft,
11 Mar 1983, Daniel 2620 (UCR).
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Figure 24. Marah gilensis. South fork of Alamo Canyon: (A) 26 Feb 2014; (B) staminate flowers, 14 Jan
2014; (C) 12 Mar 2005. (D) 50-pound tuber, Boyce Thompson Arboretum, Gila Co., 29 Oct 2011,
photographer unknown.

Tumamoca – Globe-berry
In collaboration with Frank Reichenbacher.
This genus is named for Tumamoc Hill, Tucson, site of the Carnegie Institute Desert
Laboratory, founded in 1905, which later became part of the University of Arizona. Some of the
most important scholars of desert ecology headquartered or began their careers at Tumamoc Hill
including Julio Betancourt, Tony L. Burgess, Janice E. Bowers, Kenneth L. Cole, Francis Lloyd,
Daniel T. MacDougal, Vera Markgraf, Paul S. Martin, Peter J. Mehringer, Kate Aason Rylander,
Geoffrey W. Spaulding, Volney Spaulding, Forrest Shreve, Godfrey Sykes, Robert S. Thompson,
Raymond M. Turner, Thomas R. Van Devender, and Robert H. Webb, as well as a number of
distinguished archeologists.
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Tumamoca is closely related to Ibervillea (Nesom in press) and indeed shows some overall
resemblance to I. sonorae (S. Watson) Greene, guarequi, a well-known Sonoran Desert plant in
northwestern Mexico. They are, however, clearly distinctive. A second species of Tumamoca, T.
mucronata Kearns, is known only by the type specimen (Kearns 1994) and that specimen has not
been located in recent years (Tom Wendt, pers. comm. to Felger, 11 Mar 2015).
Lira et al. (2015) have placed Ibervillea (including Dieterlea) and Tumamoca in the same
genus, and the name Ibervillea has priority. A cladistic analysis, based on morphological as well as
molecular data, indicates that Tumamoca is sister to the core Ibervillea, thus Ibervillea is
monophyletic even if Tumamoca is not included and the rationale for expanding Ibervillea is
equivocal. Another genus, the Southern Hemisphere Ceratosanthes, is sister to the Ibervillea/
Tumamoca clade. The strength of the case for combining all three American genera is that they are
indeed similar and form an obviously coherent geographical group in “Megamexico” (sensu
Rzedowski 1991). While the inclusion of Tumamoca is justifiable, so also is a decision to keep it
separate –– we believe that Lira et al. have provided weak support for their decision and prefer to
emphasize the distinction of Tumamoca.
Tumamoca macdougalii Rose
[Ibervillea macdougalii (Rose) Lira, Dávila & Legaspi]
Tumamoc globe-berry. Figure 25.
Perennials from tuberous roots that vary in shape, size, number, and configuration. Tuberous
roots of juvenile plants tend to be carrot-shaped and 10–40 cm long, and those of adult plants are
carrot- or potato-shaped, single, or clustered, horizontal or vertical, in soil deep or shallow; the largest
ones may weigh 2 kg and are from 40–80 cm long. Plants glabrous or glabrate, the young herbage
sometimes very sparsely pubescent. Stems slender and vining, climbing in shrubs, trees, or cacti—
potentially climbing as much as 3 m above ground. New growth appears with summer rains, or just
prior to monsoon onset in the larger adult plants, in which case minute flower buds may appear and
are successively aborted until the rain arrives; the stems and leaves quickly perish when the rains
cease. Tendrils simple (unbranched). Leaf blades deeply parted or divided, often about 4 x 4 cm.
Male and female flowers variously on the same or different plants (sub-monoecious); apparently selfcompatible and moth-pollinated (Reichenbacher 1990). Male flowers on short racemes, the female
flowers solitary; flowers pale yellow, the lobes spreading and sometimes recurved. Fruits globose, 1
cm in diameter, glabrous and fleshy, at first green with white mottling, becoming uniformly bright red
when ripe in late summer–early fall; seeds several or more per fruit.
Known from several scattered localities in Organ Pipe, where it is at its westernmost limit.
The plants are often hidden in shrubs and not easy to find, and generally can be located only during
the brief summer rainy season.
Southern Arizona from Organ Pipe to the Tucson Region, western Sonora to northwestern
Sinaloa, and Isla Tiburón.
“Tumamoc globeberry is always found in the shade of and among the canopies of…shrubs
and trees. These … ‘nurse plants’ provide habitat for seed germination, shelter for seedlings and
juveniles, and support for the display of flowers to potential pollinators and presentation of fruits to
potential seed dispersers” (Reichenbacher 2008: 6). Frank Reichenbacher and associates have been
monitoring this species in southern Arizona since 1983 and have noted a substantial decrease in the
number of plants in certain Tucson populations (Reichenbacher 2008; Frank Reichenbacher, pers.
comm. to Felger, 2015). The Tumamoc globe-berry was listed as an endangered species in 1986 but
was removed from the endangered species list in 1993 (U.S. Fish & Wildlife Service 1986, 1993).
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The small red fruits have been eaten fresh by the Seris (Felger & Moser 1985; Felger &
Wilder 2012).

Figure 25. Tumamoca macdougalii. (A) Copy of illustration accompanying the original description by Rose
(1912: plate 17): “a, Cluster of roots; b, fruiting branch; c, flower; d, fruit with old flower; e, seed; f,
longitudinal section of seed; g, cross section of seed.” See text for comments on this illustration. (B) Sabino
Canyon, Santa Catalina Mts, Pima Co., 21 Aug 2011. (C) Anklam Road near Tumamoc Hill, Tucson, 25 Aug
2012. (D) Tumamoc Hill, 25 Aug 2012. Photos by Frank Reichenbacher.

Frank Reichenbacher provided the following comments for Figure 25A, which is a copy of
the illustration accompanying the original description of Tumamoca by Rose (1912):
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“This is an excellent illustration but suffers a lack of comparative data available to Rose
and the anonymous illustrator. The ‘cluster of roots’ appears to be two separate plants. In the
200+ plants excavated from the Central Arizona Project route (Reichenbacher 1990) none
appeared to have roots as fragmented as the one shown in ‘a.’ All of the flowers in this
illustration are female. The characteristic male racemes are not shown. The flower bud in
the top of the illustration, just above ‘b,’ appears to be shown with subtending bracts, which
T. macdougalii does not have. The fruit illustrated in ‘d’. was green (not ripe)—when the
fruits are ripe, the mottling disappears in favor of a monochromatic red. The illustrator was
not given an open flower to draw, so the flower shown in ‘c’ (also a female flower) gives the
impression that this is what they look like. In fact the corolla flares widely and the lobes even
recurve.”
OP: Dripping Springs, 27 Oct 1951, Supernaugh 453 (ORPI). E of Dos Lomitas, Prosopis-Cercidium
wash through Atriplex flats, vine growing through Atriplex polycarpa along outside of wash, 11 Oct 1988,
Baker 7638 (ASU, ORPI). N of Lukeville, under a mesquite, about one dozen small to large plants, Rutman 16
Aug 1997 (ORPI). Hwy 85, milepost 71, creosote bush flat, growing up into a creosotebush, 1 mi N of Cherioni
Wash, 12 Sep 2004, Rutman, photo.
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ABSTRACT
A floristic and natural history account is provided for the spurge family as part of the vascular
plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlife Refuge, and the Tinajas Altas Region in the Sonoran Desert of southwestern
Arizona. This contribution includes 31 species in 8 genera, all of which are native to the region
except Euphorbia prostrata and perhaps Euphorbia spathulata. At least 9 species are represented in
fossil record. Euphorbia, with 18 species, is the most diverse genus in the flora of southwest
Arizona. Euphorbia spathulata is the only obligate cool-season ephemeral among the spurge family
in the flora area and is not known elsewhere in the core area of the Sonoran Desert, and Jatropha
cinerea is not known elsewhere in the USA.

This publication, encompassing the Euphorbiaceae, is our 13th contribution to the vascular
plant flora in southwestern Arizona. The flora area covers 5141 km2 (1985 mi2) of contiguous
protected areas in the heart of the Sonoran Desert (Fig. 1). This contribution also is available open
access on Richard Felger’s webpage on the website of the University of Arizona Herbarium
(http://ag.arizona.edu/herbarium/people/rfelger).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Fossil specimens are
indicated with a dagger symbol (†). The one non-native species of Euphorbiaceae is marked with an
asterisk (*). In the following species accounts, the accepted scientific names are in bold and selected
synonyms are italicized within brackets [--]. Common names, when known or worthwhile, are in
English, Spanish, and the Hia-Ced O’odham dialect, respectively (see Felger 2007 and Felger et al.
1992 for usage of Hia-Ced O’odham plant names). Spanish-language names are italicized. The
qualifications about and approximately are generally omitted, with the obvious understanding that
many quantitative values in the descriptions are, to varying degrees, seldom exact.
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All photos and scans are by Sue Rutman unless otherwise stated and botanical illustrations
are by Lucretia Breazeale Hamilton (1908–1986), Matthew B. Johnson, and Marlo Buchmann. All
specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2014). We have seen specimens or images of all specimens cited. When no collection number
is provided, the specimen is identified by the date of collection. Generally only the first collector’s
name is given. Area designations are: OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Additional explanation of the format
for this flora series is provided in Part 3 (Felger et al. 2013b). Descriptions and keys pertain to taxa
and populations as they occur in the flora area.

Figure 1. Flora area in southwestern Arizona. TA = Tinajas Altas Region; CP = Cabeza Prieta National
Wildlife Refuge; OP = Organ Pipe Cactus National Monument. Green shading indicates approximate
boundaries of federally designated wilderness.

EUPHORBIACEAE – Spurge Family
This large and diverse, mostly tropical and subtropical family is well represented in the
Sonoran Desert. Plants of diverse habit, often with milky or watery sap. Leaves alternate, opposite or
whorled (in some Euphorbia), simple (those in the flora area), mostly with stipules, although the
stipules often small or quickly deciduous, or sometimes lacking. Inflorescences basically cymose but
sometimes greatly reduced (as a cyathium in Euphorbia). Flowers unisexual; different flower parts
often reduced, sometimes greatly so; perianth often inconspicuous, the tepals separate or united
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below, or the petals or entire perianth absent. Ovary superior, mostly 3-chambered; styles usually 3,
simple or branched. Fruits of capsules (those in the flora area), the segments (mericarps) usually 3 (or
1 or 2 by abortion). Seeds with or without a knob-like basal appendage (caruncle). Worldwide, 218
genera, 6745 species.
The spurge family in the flora area includes 31 species in 8 genera (Table 1). Euphorbia,
with 18 species, is the most diverse genus in this flora. Euphorbia prostrata is the only species in the
spurge family known to be non-native in the region, although E. spathulata may have been introduced
in historic times. Euphorbia spathulata stands out as the only strictly cool-season ephemeral member
of the family in the flora area and is not known elsewhere across most of the Sonoran Desert.
Jatropha cinerea is not known elsewhere in the USA. At least 9 present-day species are also
represented in the fossil record, documented from plant fragments recovered from packrat middens
(see Felger et al. 2013a). The majority of species (83%) occur in Organ Pipe and only 26% are found
in the hyperarid Tinajas Altas Region. Ten species are ephemerals and 5 are facultative annuals or
perennials, together representing 48% of the total spurge flora. Seven species are shrubs: Acalypha
californica, Argythamnia brandegeei, Croton sonorae, Jatropha with 3 species, and Pleradenophora
bilocularis. The remaining perennials are herbaceous or subshrubs, and although they may flower in
their first season, they are most often encountered as perennials. We have seen moderate to severe
freeze damage on 8 perennials in the flora area: Argythamnia brandegeei, A. lanceolata, Croton
sonorae, C. wigginsii, Jatropha cinerea, J. cuneata, Stillingia linearifolia, and Pleradenophora
bilocularis (see Turner et al. 1995).
Table 1. Local distributions and growth forms of Euphorbiaceae in southwestern Arizona. † = Taxa also
represented by fossil specimen(s); * = non-native species. OP = Organ Pipe Cactus National Monument; CP =
Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. SU = summer/warm-season ephemerals;
WI = winter-spring/cool-season ephemerals; NS = non-seasonal ephemerals; AP = facultative annuals or
perennials; PR = perennials.

Region

Growth Form
Ephemerals

Taxon

Organ
Pipe

Acalypha californica
Argythamnia adenophora
Argythamnia brandegeei
†Argythamnia lanceolata
†Argythamnia serrata
†Argythamnia sp.

OP
OP

Croton sonorae
Croton wigginsii
Euphorbia abramsiana
Euphorbia albomarginata
Euphorbia arizonica
Euphorbia capitellata
Euphorbia eriantha
Euphorbia exstipulata

OP

OP
OP

Cabeza Tinajas
Prieta
Altas Summer Winter

Perennials

Nonseasonal

Facultative
annual or Perennial
perennial

CP
CP
CP
CP

PR
PR
PR
PR

TA
TA

AP

(TA)

OP
OP
OP
OP
OP
OP

CP
CP
CP
CP

CP

PR
PR
TA

SU
PR
PR
PR

TA

NS
SU
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Euphorbia florida
Euphorbia heterophylla
†Euphorbia hyssopifolia
†Euphorbia melanadenia
Euphorbia micromera
Euphorbia pediculifera
Euphorbia platysperma
Euphorbia polycarpa
*Euphorbia prostrata
Euphorbia setiloba
Euphorbia spathulata
Euphorbia trachysperma
†Euphorbia sp./spp.
(Hypericifoliae)
†Jatropha cardiophylla
Jatropha cinerea
†Jatropha cuneata
†Pleradenophora
bilocularis
Stillingia linearifolia
†Tragia sp.
Totals
Percent of family in flora
area
Percent of growth form
in family

OP
OP
OP
OP
OP
OP

CP

OP
OP
OP

CP

SU
SU
SU

CP

PR
CP
CP

AP
AP
TA
TA

PR
AP
SU

CP
CP
CP

(OP)

TA

NS
WI
SU

(TA)

OP
OP
OP

CP

OP

CP

OP
OP

CP

26

20

8

84%

65%

26%

PR
PR
PR

TA

PR
AP
PR
6

1

2

5

16

19%

3%

6%

16%

55%

1. Shrubs, or semi-shrubs, woody or not, often reaching 1 m or more in height.
2. Sap thick and conspicuously milky; leaves often with a pair of glands at the base of the blade
........................................................................................................... Pleradenophora
2. Sap watery or blood-like, or essentially absent, never milky.
3. Leaf margins with small, regularly spaced teeth (crenulate-toothed); styles multiple-branched
with conspicuous red (rarely white), thread-like segments ....................................... Acalypha
3. Leaf margins entire, or with a few broad lobes, or minute teeth near the tip; styles entire or 2branched (bifid).
4. Herbage, flowers, and fruits glabrous or with short, simple hairs; sap copious, watery or
blood-like; leaves deltate, cuneate, or kidney-shaped to orbicular ......................... Jatropha
4. Herbage, flowers, and fruits with 2-armed, stellate, or simple hairs; sap not copious, not as
above; leaves lanceolate to elliptic.
5. Stems tough, not brittle, not semi-succulent; herbage and fruits with stellate hairs
............................................................................................................................ Croton
5. Stems brittle and semi-succulent; young herbage and ovaries/fruits with 2-armed and
coarse simple hairs, the mature herbage glabrate or sparsely pubescent
............................................................................................... Argythamnia brandegeei
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1. Annuals or perennial herbs, usually not woody, mostly less than 1 m tall.
6. Leaves alternate, opposite, or whorled; sap conspicuously milky; flowers in cyathia (small,
head-like, compact inflorescences simulating a “normal” bisexual flower); sepals and petals none
(white or pink petal-like appendages often extend from oval or round glands) ............ Euphorbia
6. Leaves alternate; sap not milky (or if milky then weakly so and rather watery in Stillingia) or
essentially absent; flowers not in cyathia; sepals and petals variously present or absent.
7. Plants glabrous ..................................................................................................... Stillingia
7. Plants pubescent.
8. Stems slender and usually twining, the plants with stinging hairs ......................... Tragia
8. Stems not twining, the hairs not stinging.
9. Plants with stellate hairs or stellate-lepidote scales ......................................... Croton
9. Plants with simple or 2-armed hairs (sometimes glabrate).
10. Plants usually glandular-viscid and sticky, with simple hairs (glandular and nonglandular); corollas (petals) none; stigmas red (rarely white) and conspicuous, each
divided into multiple thread-like segments ................................................. Acalypha
10. Plants not glandular-viscid, the hairs 2-armed or simple, or plants sometimes
largely glabrate; petals present, or sometimes essentially absent on male flowers;
stigmas bifid (each stigma 2-branched), not red and not especially conspicuous
............................................................................................................. Argythamnia
Acalypha
Annuals to small trees; worldwide, mostly tropics and warm temperate region; 450 species
(Levin, in press).
Acalypha californica Bentham
[A. pringlei S. Watson, see Levin 1995 and Levin & Gillespie in press]
California copperleaf; hierba del cáncer. Figure 2.
Shrubs mostly less than 1 m tall, sometimes to 1.5 m tall, with slender stems; sap essentially
absent. Herbage viscid-sticky, with glandular and non-glandular simple hairs; young herbage densely
pubescent; herbage becoming brownish during drought and plants eventually leafless in severe
drought. Leaves alternate, petioled; leaf blades 1.5–5.5 cm long, ovate to cordate, the margins
crenulate-toothed (the blades larger, thinner, greener, and less glandular when growing during warm
weather and high soil moisture). Male and female flowers on the same plant, the flowers in axillary
spikes. Flowers subtended by bracts; bracts of female flowers broad, toothed, markedly glandular,
and enlarging with age. Calyces small; corollas none. Styles 3, the styles and stigmas 5–8 (9) mm
long, red (rarely white), conspicuous, and divided into many thread-like segments. Fruits 3-seeded
capsules. Seeds 2 mm long, obovoid, with a minute caruncle. Plants frost-sensitive, the aboveground
herbage sometimes freeze-killed, and plants usually re-sprouting in spring. Flowering at various
seasons, most luxuriantly with summer-fall rains.
Widely scattered: washes, canyons, and rocky slopes, the distribution largely limited by
winter freezing. Widely scattered in Organ Pipe and probably in most or all mountain areas. Cabeza
Prieta, especially in the eastern part and elsewhere in canyons in the larger mountains. Felger et al.
(2012) list a specimen from Tinajas Altas (Goodding 5 Dec 1935), but we have not been able to
locate the specimen and have not found any Acalypha specimens from Yuma County. The
conspicuous multi-branched styles are unique among the spurge family in the flora area.
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Figure 2. Acalypha californica. Alamo Canyon: (A) 10 Sep 2008; (B) 11 Mar 2014. (C, E & F) Estes Canyon
near trailhead, 14 Aug 2013. (D) By Lucretia Breazeale Hamilton.

Northwestern Sinaloa to southwestern Arizona, and Baja California Sur to southern
California.
OP: Canyon Diablo, 21 Mar 1935, Peebles 10819. Alamo Canyon, 12 Dec 1939, Harbison 26237.
Bates Well, S slope, washes, scattered, small shrub, 12 Sep 1952, Blakely B-1594 (DES, UCR). Estes Canyon,
Hesselberg 16 Oct 1966. Twin Peaks, above residence area, 9 Sep 1984, Van Devender 84-450. Aguajita, 6
Apr 1988, Felger 88-275. Arch Canyon, 900 m, 2 Dec 1990, Felger 90-545. Trail from The Cones to Mount
Ajo, 4090 ft, 10 Apr 2005, Felger 05-282.
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CP: Charlie Bell Pass road, 27 Sep 1992, Harlan & Steinmann 347. Little Tule Well, 18 Aug 1992,
Felger 92-649.

Argythamnia – Silverbush
Annual or perennial herbs, subshrubs, or shrubs (elsewhere rarely small trees), with 2-armed
hairs at least on ovaries and capsules and also with simple (unbranched) hairs (rarely glabrate or
glabrous). The 2-armed (malpighiaceous) hairs are unique among the Euphorbiaceae in the Sonoran
Desert; these hairs are often glassy, with the opposite arms lying close to the surface (appressed).
Leaves alternate. Male and female flowers on the same plant (or perhaps sometimes on separate
plants in A. lanceolata). Flowers axillary, usually in short racemes, the lower flowers in bisexual
inflorescences female, the upper ones male. Female flowers conspicuously larger than the male
flowers; sepals 5, petals 5. Male flowers with 5 glands opposite the sepals, petals present or absent,
the stamens usually in 2 whorls of 5 each, the filaments united into a column (unique among members
of the Euphorbiaceae in the flora area). Fruit a capsule splitting into three 1-seeded segments. Seeds
without a caruncle (those in the flora area).
Argythamnia is a genus of 88 species in the Americas, mostly tropics, subtropics, and warm
temperate regions with three subgenera including Ditaxis (Ramírez-Amezcua & Steinmann 2013).
The Sonoran Desert taxa are in the subgenus Ditaxis, which includes about 50 species in the
Americas, mostly in the tropics and subtropics, especially in arid and semi-arid regions. Subgenus
Ditaxis has often been treated at the generic level.
1. Leaf margins with gland-tipped teeth…………..………….……..……. Argythamnia adenophora
1. Leaf margins entire or the teeth not gland-tipped.
2. Plants spindly shrubs often more than 1 m tall; new growth and ovaries hairy, the rest of plant
glabrous or sparsely hairy .………………..……………………………... Argythamnia brandegeei
2. Plants less than 1 m tall, densely and coarsely hairy throughout (or plants growing in the shade
and with ample soil may be only sparsely pubescent).
3. Herbaceous perennials to subshrubs; stems mostly erect and straight; male flowers with petals
…………………………………………………………………...……... Argythamnia lanceolata
3. Plants herbaceous; stems mostly ascending to spreading, or sometimes the main axis at first
erect but the branches spreading and seldom straight; male flowers without petals.
………………………………………………………………………………Argythamnia serrata
Argythamnia adenophora A. Gray
[Ditaxis adenophora (A. Gray) Pax & K. Hoffmann]
Figure 3.
Herbaceous perennials, sometimes reproducing in the first season. Plants with simple hairs,
except ovaries and capsules with 2-armed hairs. Leaf margins, stipules, and female sepals bear
numerous, conspicuous, and relatively large tack-shaped glands; leaf blades elliptic to obovate,
mostly 1–5 cm long. Male and female flowers occur on the same plant.
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Figure 3. Argythamnia adenophora. (A & C) Base of Sierra Estrella, 6 mi NNE of Mobile, Maricopa Co., 29
Mar 2000, Landrum 9687 (ASU). (B) N of Parker, Holiday Harbor near Castle Rock, Yuma Co., 9 Mar 1974,
Russell 74-14-HHS (ASU).

Known from two records in central part of Organ Pipe.
Southwestern Arizona and western Sonora. Argythamnia adenophora is replaced by A.
claryana Jepson in southeastern California and in western Arizona northward from the range of A.
adenophora. Argythamnia claryana differs most notably in having herbage with numerous 2-armed
hairs and generally more slender glands (Ramírez-Amezcua & Steinmann 2013; Steinmann & Felger
1997). Argythamnia claryana is sometimes treated as a synonym of A. adenophora.
OP: Twin Peaks, near Visitor Center, 1800–1900 ft, S-facing volcanic slope, Van Devender 19 Feb
1984. Puerto Blanco Mts, 2 mi E of Visitor Center on Ajo Loop Road, SW-facing rhyolitic rock shelter, 1800
ft, 15 Apr 1985, Van Devender 85-107.

Argythamnia brandegeei Millspaugh var. intonsa (I.M. Johnston) J.W. Ingram
[Ditaxis brandegeei (Millspaugh) Rose & Standley var. intonsa I.M. Johnston]
Sonoran silverbush. Figure 4.
Slender, and usually sparsely-branched perennials often 1–2.5 m tall, sometimes with a
woody trunk to 3 cm in diameter. Stems 4–8 mm diameter in the first season, herbaceous and pithy,
brittle, semi-succulent, with long internodes. Young stems glabrate or sparsely pubescent, the leaves
mostly sparsely pubescent and becoming glabrate with age; capsules sparsely to densely covered with
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coarse, 2-armed hairs; herbage often of an unusual blue-green color usually accentuated when dry, or
sometimes reddish. Foliage sparse; leaves (3) 5–9.5 × (0.7) 1–2.8 cm, quickly drought-deciduous,
usually present only on upper nodes, petioled, the blades lanceolate to sometimes elliptic, the margins
with small gland-tipped teeth. Stipules glandular, horn-like, 0.4–0.5 mm long, quickly deciduous or
perhaps sometimes absent. Male and female flowers occur on the same plant. Flowers yellow-green,
the male flowers with laciniate-fringed petals. Seeds 3.5–4 mm long, ovoid, and brown. Flowering at
various seasons.

Figure 4. Argythamnia brandegeei var. intonsa. Granite hill about 0.1 mile S of Mex Hwy 2, 123 km W of
Sonoyta, E side of Sierra Nina (= Sierra del Águila), Sonora, 7 Mar 2015.

Thinly distributed in the Tule and Cabeza Prieta mountains and common in the Gila
Mountains north of the Tinajas Altas Region, where it approaches the Tinajas Altas Region at the
Fortuna Mine site. This unique and rather strange plant generally grows from crevices of canyon
walls and rock faces in hot, arid habitats. Often heavily browsed by bighorn sheep (Simmons 1966)
and sometimes damaged by freezing weather (e.g., Rutman 17 Feb 2002, below).
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Two varieties are recognized (Ramírez-Amezcua & Steinmann 2013), but the differences
seem rather insignificant. Variety intonsa occurs in southwestern Arizona, northwestern Sonora, and
both Baja California states. Variety brandegeei also occurs in both Baja California states and is
characterized as being glabrous. The Arizona and Sonora plants match var. intonsa, distinguished
from var. brandegeei “only in possessing a few scattered, very coarse, appressed, malpighian hairs on
the leaves and young stems, and in the densely setose-hispid capsules” (Wiggins 1964: 786). The
term intonsa, “unshaven,” refers to the hairy ovaries and capsules. However, an occasional specimen
from Sonora (e.g., Turner 59-308) is sparsely hairy or the ovaries glabrous or glabrate.
CP: Tule Tanks, 4 Dec 1935, Goodding 4358. Cabeza Prieta Tanks, 19 Mar 1960, Monson 2. Tule
Mts, 1200 ft, about 2 dozen browsed plants with new leaves and branches, 10 Apr 1994, Harlan 440. Tule Mts,
UTM 12 244001, 3552930, 1600 ft, steep granite boulder & bedrock S-facing slope, fewer than ten plants seen,
some damaged by recent [freezing] temperatures, Rutman 17 Feb 2002.
Yuma Co.: The specimen label: “Stony wash in the desert western foot of Fortuna Mtns., snaky shrub
2–3 m. high, March 27, 1935, Aven Nelson, Ruth A. Nelson No. 1303” (RM).
†Argythamnia lanceolata (Bentham) Müller Argoviensis

[Ditaxis lanceolata (Bentham) Pax & K. Hoffmann]
Narrow-leaf silverbush. Figure 5.
Sparsely to densely branched and silvery-pubescent perennial herbs to subshrubs, and also
flowering in the first season; often forming clumps 30–70 cm tall. Stems slender and brittle, the
herbage silvery hairy during dry seasons, the new growth greener, more sparsely pubescent, and the
leaves larger and thinner following hot, wet weather. Leaves 5–42 × 2–9 mm, linear lanceolate to
broadly lanceolate; stipules bristle-like, ± 1 mm long. Male and female flowers occur on the same
plant or perhaps on different plants. Flowers green and white, inconspicuous; warmer months. Seeds
2.3–2.5 mm long, reticulate with shallow craters having radiating lines, the seed base flat (the seed
will sit on end, being “chunkier” than those of D. serrata).
Common and widespread across the flora area; washes, canyons, bajadas, and rocky slopes to
summit elevations. Often heavily browsed, including by bighorn sheep (Simmons 1966),
chuckwallas, and rabbits; these browsed plants sometimes reduced to clusters of stem stubs. Monson
(1955: 3) reported that “bighorn sheep go to extreme lengths to gather the scattered sprouts and sparse
leaves.” The new growth is sometimes freeze-damaged. It has grown in the flora area for more than
eight millennia.
Nearly throughout the Sonoran Desert in Arizona, California, both Baja California states, and
Sonora.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939. Above Dripping Springs, Puerto Blanco Mts,
monoecious but mostly staminate, 16 Apr 1952, Parker 7946. Quitobaquito, 14 Sep 1988, Felger 88-458. 0.5
mi S of mouth of Alamo Canyon, Warren 18 Apr 1975. Alamo Canyon, Rutman 5 Sep 1999 (ORPI). 2.3 mi N
of junction Puerto Blanco Drive & Pozo Nuevo Rd, Rutman 30 Aug 2001 (ORPI). †Puerto Blanco Mts, on
ridge, leaves, capsules, seeds, 980 to 3440 ybp (8 samples).
CP: Tule Tank, 15 Apr 1941, Benson 10801. Near Cabeza Prieta Tanks, Simmons 25 Oct 1962
(CAB). Charlie Bell Pass, 3 Apr 1992, Whipple 3935. Base of Scarface Mtn, 1650 ft, Autenreith 20 March
1992 (DES). Observations: 0.5 mi S of Sunday Pass, 2600–2700 ft, 15 Nov 2003, James W. Cain III; Agua
Dulce Pass, Buck Mt Tank, North Pinta Tank, 13 & 14 Jun 1992, Felger.
TA: Tinajas Altas Mts: 5 Mar 1927, Harrison 3611; 1530 ft, 26 Oct 2004, Felger 04-80 (ARIZ, ASU,
CAS, TEX). Borrego Canyon, 16 Jun 1992, Felger (observation). 1 mi N of Tinajas Altas Pass road, 1250 ft,.
19 Mar 1983, dioecious, Yeatts 433 (DBG: KHD). Tinajas Altas Mts, †Butler Mts, leaves, fruits, 8160 ybp.
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Figure 5. Argythamnia lanceolata. (A) Alamo Canyon, 15 Sep 2013. (B) Canyon, N side of Little Ajo Mts, 20
Oct 2008. Estes Canyon, 27 Feb 2014: (C) male flower, (D) female flower and male flower bud.
†Argythamnia serrata (Torrey) Müller Argoviensis

[Aphora serrata Torrey. Ditaxis serrata (Torrey) A. Heller. Argythamnia neomexicana Müller
Argoviensis. Ditaxis neomexicana (Müller Argoviensis) A. Heller]
New Mexico silverbush; cualilla. Figure 6.
Non-seasonal ephemerals or small, short-lived herbaceous perennials; often much branched,
and with 2-armed hairs. Leaves mostly 1.2–3.5 cm long, elliptic or oblanceolate, the tip acute to
obtuse, or truncate, the margins entire or with a few small teeth; leaves longer (to 5 cm), broader,
greener, not as thick, and less hairy when produced during warm, wet conditions than in drier or
drought conditions; stipules minute, soon deciduous. Flowers green and white, small and
inconspicuous. Male and female flowers occur on the same plant. Male flowers: sepals green, the
petals longer than the sepals, obovate, white with red-purple veins, the glands 0.5 mm wide,
transparent-membranous, with age becoming yellow-brown and thickened, the staminal column 1.5
mm long, the stamens in 2 whorls near the column apex. Female flowers: sepals 3.2–4 mm long, the
petals 1.5–3 mm long. Seeds 2 × 1.5–1.6 mm, ovoid with a pointed tip, brown with low hairs
forming fine radiating lines from minute crater-like pits or a reticulate pattern (the radiating lines
often not formed on immature seeds).
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Figure 6. Argythamnia serrata. (A) Why, 15 Sep 2013. (B) Gran Desierto, Sonora, 5 Mar 2014. (C)
International boundary W of Quitobaquito, 5 Sep 2013. (D) Dos Lomitas, 22 Feb 2005. (E) Pinta Sands, 11
Feb 2013. (F) Gran Desierto near Mex Hwy 2, 5 Mar 2014.
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Common and widespread throughout most of the flora area in many habitats, including
washes, plains, bajadas, and rocky slopes, and especially on loamy flats. As with A. lanceolata, A.
serrata has grown in the flora area for at least eight millennia.
Southwestern United States and Mexico to Guatemala.
Ramírez-Amezcua and Steinmann (2013) treated A. neomexicana as a synonym of A. serrata,
which has priority as the basionym Aphora serrata. Argythamnia serrata sensu stricto is a sandadapted plant found on dunes and sand flats in the southern part of Cabeza Prieta, and distinguished
from A. neomexicana sensu stricto by its robust habit of growth, stouter and deeper taproot, generally
larger hairs, lighter-colored foliage, and usually broader and blunter (commonly truncate) leaves.
Their local distributions are narrowly separated by differences in habitat.
OP: Dripping Springs, Puerto Blanco Mts, 15 Apr 1952, Parker 7915. Quitobaquito, 13 Sep 1986,
Felger 86-291. 2.3 mi N of junction Puerto Blanco Drive & Pozo Nuevo Rd, Rutman 30 Aug 2001 (ORPI).
CP: Pinacate Plateau, Goodding 29 Nov 1938. N side of Tule Mts, 2 Feb 1992, Felger 92-61. Daniels
Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-661. Pinta Sands, 15 Sep 1992, Felger 92-783.
TA: Camino del Diablo, E of Raven Butte, 29 Oct 2001, Felger 01-589. Mexico border at mouth of
Frontera Canyon, 18 Mar 1998, Felger, observation. †Butler Mts, leaves, fruits, seeds, 3820 & 8570 ybp.

†Argythamnia sp.
TA: †Tinajas Altas, seeds, 5860 to 8255 ybp (3 samples).

Croton
The two species in the flora area are perennials (the genus elsewhere includes annuals to
perennials, shrubs, and trees) with stellate hairs or stellate-lepidote scales. Sap clear (those in the
flora area). Leaves alternate, margins entire (those in the flora area), becoming orange as they age
and fall. Fruit a 3-seeded capsule. Seeds with a caruncle.
Warm regions, especially in the tropics, with centers of diversity in Mexico and Brazil; more
than 1200 species worldwide, including over 700 in the New World, making it one of the “giant
genera” of angiosperms (Frodin 2004; Govaerts et al. 2000; van Ee et al. 2011).
1. Branches firm and woody; herbage with stellate pubescence; male and female flowers on the same
plant; mostly in rocky soils or gravelly washes........................................................…. Croton sonorae
1. Branches mostly herbaceous and flexible; herbage with stellate-lepidote scales; male and female
flowers on separate plants; dunes and sand flats………….......................................... Croton wigginsii
†Croton sonorae Torrey
Sonoran croton; rama blanca. Figure 7.
Shrubs mostly 0.4–1.5 m tall, the wood hard and the bark dark-gray to blackish. Leaves 2.5–
4 cm long, drought-deciduous, variable in size depending on soil moisture, petioled; leaf blades
lanceolate to ovate, densely stellate-pubescent when young, becoming sparsely haired or glabrate
with age, especially the upper surfaces, and often orange or tinged with orange; margins entire or
slightly and irregularly sinuate; stipules not evident (those in the flora area). Male and female flowers
on the same plant, both with petals; female flowers green and inconspicuous, the male flowers white;
flowering at various seasons, especially during the summer rainy season. Seeds 4.7–5.5 mm long,
broadly ovoid, shiny, and mottled.
Mostly in canyons and rocky slopes, especially west and south-facing exposures. Widely
scattered in Organ Pipe, at least in the Ajo, Puerto Blanco, and Santa Rosa mountains, and granitic
mountains on the east side of Cabeza Prieta. Many C. sonorae plants in the flora area are relatively
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small and stunted, probably as a result of the arid conditions and repeated freeze damage. It has an
8600-year history in Puerto Blanco and Ajo mountains.
Southern Arizona to Sinaloa and Baja California Sur; and disjunct in Guerrero, Puebla, and
Oaxaca.

Figure 7. Croton sonorae. (A) S-facing slope, Bull Pasture Trail, 6 Mar 2005. (B, D–G) Foothills of Pinkley
Peak, 8 Aug 2013. (C) By Lucretia Breazeale Hamilton.
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Croton sonorae is a member of section Adenophylli, the largest of the New World sections of
Croton with approximately 223 species (Van Ee et al. 2011). Van Ee and Berry (in press) report
“stipules subulate, to 1 mm.” However, Felger looked at specimens at ARIZ and Walter Fertig
looked at specimens at ASU and no stipules were detected, and Wiggins (1964: 78) says “stipules
obsolete.”
OP: Bull Pasture Trail, 11 May 1978, Bowers 944. Walls Well Rd, Van Devender 30 Aug 1978.
Growler Mts, W of Growler Pass, 7 Mar 2003, Rutman 2003-249 (ORPI). Foothills of the Puerto Blanco Mts,
N of Pinkley Peak, 2020 ft, shrub 1–1.5 m tall, Rutman 8 Aug 2013. †Alamo Canyon, fruits, seeds, 1150 to
8590 ybp (3 samples). †Puerto Blanco Mts, on ridge, leaves, seeds, 980 to 3400 ybp (4 samples).
CP: Vicinity of Agua Dulce Spring, Agua Dulce Mts, 2080 ft, dwarfed shrub, ca. 40 cm tall, not
common, 13 Jun 1992, Felger 92-574.

Croton wigginsii L.C. Wheeler
[Croton arenicola Rose & Standley, 1912. Not Croton arenicola Small, 1905]
Gran Desierto dune croton. Figure 8.
Herbaceous perennials to subshrubs to at least 1 m tall and scarcely woody at base; densely
pubescent with silvery stellate-lepidote scales. Stems mostly erect, the branching pattern strict, the
plants taller than wide. Leaves drought-deciduous, highly variable in size depending on soil moisture,
often 1.5–6 cm long, petioled; the blades linear to narrowly lanceolate, the midrib prominent; minute,
deciduous, cylindrical glands in the position of stipules. Male and female flowers on separate plants,
the male flowers yellow, the female flowers green; both lacking petals. Seeds 4.4–7.8 mm long
(based on specimens in adjacent Sonora). Flowering non-seasonally.
Cabeza Prieta on dunes and windblown sands in the vicinity of the Pinta Sands and Pinacate
Lava Flow and westward in Yuma County near the international border, but not at Yuma (where one
finds C. californicus). Also northwestern Sonora including the Gran Desierto (the type locality),
desert areas in southeastern California including the Algodones Dunes, and northeastern Baja
California. Croton wigginsii reaches 2.5 m tall in the dunes of the Gran Desierto in northwestern
Sonora near the flora area (Felger 2000).
Croton wigginsii is a member of section Drepadenium with six species in North America and
northern South America (Van Ee et al. 2011). It is an easily recognized allopatric member of the C.
californicus complex, although the relationships, including geographic boundaries and interfaces of
C. californicus and C. wigginsii, seem to be poorly resolved. Leaf size and shape and seed size are
the most obvious distinctions, but leaf shape is highly variable and seeds are often not available.
They usually can be distinguished as follows:
1. Stems divergent, the branches spreading, the plants often as wide as or wider than tall; leaf blades
elliptic to narrowly oblong; seeds 4.0–4.5 mm long (populations in Arizona and Sonora)
..................................................................................................................…...……...…. C. californicus
1. Stems mostly erect, the plants generally taller than wide; leaf blades linear to linear-lanceolate or
narrowly lanceolate; seeds 4.4–7.8 mm long.…………………………………………….. C. wigginsii
The Cahuillas used C. californicus to treat earache and to relieve congestion from colds, but
the plant is toxic and was used in small doses (Bean & Saubel 1972). However, the Cahuillas
probably used C. wigginsii as well C. californicus.
CP: Pinta Sands: Simmons 24 Nov 1962 (CAB); [Pinta Sands] 32º05′35˝N 113º26′47˝W, common on
dunes with Hilaria rigida, Stillingia sp., Aristida sp., 9 Mar 1980, Reichenbacher 446. East Pinta Sands, 16 Jun
1992, Felger 92-630A (staminate), Felger 92-630B (pistillate). West Pinta Sands, only seen on moving dunes,
bushy perennial ca. 60 cm tall, 11 Jan 2002, Felger 02-19 (pistillate), Felger 02-20 (staminate).
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Figure 8. Croton wigginsii. Dunes 25 miles SW of Sonoyta on Mex Hwy 8: (A) 7 Sep 2014; (B) 27 Mar 2010;
(C–E) 6 Feb 2014. (F) Pinta Sands, W of lava flow, 21 Jan 2015.

Euphorbia – Spurge
This is the largest genus in the flora area, with 18 species. Annuals or perennial herbs (those
in the flora area) with latex (milky sap). Leaves alternate, opposite, or whorled, the blades
symmetrical or not. Individual flowers borne in a cup-like structure, the cyathium, “present in every
species of the genus but nowhere else in the plant kingdom” (euphorbiaceae.org), the whole structure
superficially resembling a single “normal” flower (Figure 9). Each cyathium with fused bracts
forming an involucre surrounding the flowers and bearing at its top 1–5 glands (those in the flora
area); these glands with or without a petaloid (petal-like) appendage on the outside margin (width of
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petaloid appendages measured perpendicular to the gland). Each cyathium with few to many minute
male flowers and a single, much larger female flower (those in the flora area; elsewhere male and
female flowers are sometimes on separate plants). Each male flower reduced to a single stamen fused
to a short pedicel (stalk). The female flower reduced to a single pistil (ovary, styles, and stigmas)
borne on a pedicel, extending beyond the edge of the cyathium and turning down and away from the
male flowers (stamens). Styles 3, usually bifid (the 3 divided into 6 branches). Fruit a 3-seeded
capsule. Seeds with or without a caruncle, and with or without mucilage when wet.

Petaloid
appendage
Gland
Stamen

Cyathia

Immature
capsule
Female
flower

A

B

Figure 9. Cyathia of Euphorbia. (A) E. florida, each stamen is a male flower (from photo by Patrick
Alexander; Centro Ecológico de Sonora, Hermosillo, 28 Oct 2006). (B) E. pediculifera, I-10 frontage road in
Pima County 5–6 mi W of Cochise Co. line, 10 Aug 2014 (photo by Nathan Taylor).

Euphorbia is distributed worldwide with at least 2000 species and amazingly diverse growth
forms, including the varied succulents of southern Africa; it is one of the world’s largest genera along
with Astragalus and Carex (Frodin 2004). The genus has traditionally been classified into five fairly
well-marked major taxa, variously treated as subgenera or separate genera, four of them in the flora
area: Agaloma, Chamaesyce, Esula, and Poinsettia. Current consensus recognizes a single, giant but
monophyletic genus (e.g., Horn et al. 2012; Yang & Berry 2011). Although controversy for lumping
or splitting of Chamaesyce and Euphorbia spanned more than a century, molecular phylogenetic
studies place Chamaesyce well nested in Euphorbia (e.g., Steinmann & Porter 2002; Yang et al.
2012). Extensive phylogenetic studies of Euphorbia taxa worldwide resulted in defining four major
clades or subgenera, but with alignments quite different from the traditional five subgenera (e.g.,
Horn et al. 2012, Yang & Berry 2011, and Yang et al. 2012). Euphorbia species in southwestern
Arizona are in two subgenera: Esula, with a single species in the flora area, and Chamaesyce, a
greatly expanded but monophyletic subgenus that includes the traditional Chamaesyce as well as
Agaloma and Poinsettia. Spurges in southwestern Arizona are distributed among the following
monophyletic taxa:
Subgenus Chamaesyce
Section Anisophyllum
Subsection Hypericifoliae (14 species)
Section Poinsettia
Subsection Erianthae: E. eriantha
Subsection Exstipulatae: E. exstipulata
Subsection Stormieae: E. heterophylla
Subgenus Esula, section Helioscopia: E. spathulata
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1. Plants glabrous or pubescent; leaves variable, mostly petioled; cyathia variously colored, solitary or
clustered; petaloid appendages present or absent; ovaries and capsules not warty; seeds 0.7–4 mm
long, with or without a caruncle; widespread. ................................ Euphorbia subgenus Chamaesyce
1. Plants glabrous; leaves sessile, obovate to broadly oblong, rounded or blunt at the tip; cyathia green
to yellow-green, solitary in the axils of a pair of opposite leaves; petaloid appendages absent; ovaries
and capsules conspicuously warty; seeds 1.5–2 mm long, with a minute white caruncle; in the flora
area known only from Las Playas in Cabeza Prieta………….……...…… Euphorbia subgenus Esula
Euphorbia subgenus Chamaesyce
Subgenus “Chamaesyce contains around 600 species and includes the largest New World
radiation within the Old World-centered genus Euphorbia. It is one of the few plant lineages to
include members with C3, C4, and CAM photosynthesis, showing multiple adaptations to warm and
dry habitats. This subgenus includes North American-centered groups that were previously treated at
various taxonomic ranks under the names of ‘Agaloma’, ‘Poinsettia’, and ‘Chamaesyce’” (Yang et al.
2012: 764). Two of the 15 sections of subgenus Chamaesyce occur in southwestern Arizona.
1. Plants with sympodial growth; stems having obvious upper (dorsal) and lower (ventral) sides;
leaves opposite, the blades asymmetric basally; stipules present (minute in E. arizonica and E.
setiloba); seeds 0.7–2.6 mm long, lacking a caruncle.
…………………………………………………………………...... Euphorbia section Anisophyllum
1. Plant growth not sympodial; stems not having obvious upper (dorsal) and lower (ventral) sides; at
least some leaves alternate (or opposite in E. exstipulata), the blades symmetrical; stipules absent or
glandular; seeds 3–4 mm long (2–3 mm in E. exstipulata), with or without a caruncle.
................................................................................................................. Euphorbia section Poinsettia
Euphorbia section Anisophyllum subsection Hypericifoliae
Annual or perennial herbs (those in the flora area) and rarely shrubs. Two subsections of
Anisophyllum are recognized and all but 3 species (not in the flora area) are in subsection
Hypericifoliae.
These plants have sympodial growth, a specialized growth form with early abortion of the
main shoot: the apical meristem of the main stem of the seedling aborts above the cotyledon node and
the plant develops from lateral branches, and these lateral shoots branch dichotomously (e.g., Hayden
1988; Koutnik 1987; Yang et al. 2012). This growth form is a synapomorphy for section
Anisophyllum, in which essentially the entire plant body resembles a synflorescence (Yang et al.
2012: 775). No other group in the Euphorbia family has this growth form. This branching pattern
contributes to the prostrate or flat, spreading habit of growth seen in some of the species.
Characteristics of Anisophyllum include C4 photosynthesis, stems having obvious upper (dorsal) and
lower (ventral) sides, opposite leaves and leaf blades with asymmetric bases, and presence of stipules
(minute in E. arizonica and E. setiloba), seeds without a caruncle. Other features include leaves
petioled although the petioles are sometimes very short, stipules on the ventral side of the stem often
different from ones on the dorsal side, and cyathia with 4 glands (those in the flora area; sometimes
5–7 elsewhere).
Hypericifoliae is worldwide with about 360 species, and constitutes the largest lineage of C4
plants among the eudicots (Yang & Berry 2011). Dark green veins that are associated with Kranz
anatomy and often visible on C4 leaves are prominent in many of the local species (Figure 10). These
Kranz lines appear as dark veins alternating with light-colored stripes angling from the midvein
toward the leaf margins and apex. Yang et al. (2012: 774) point out, “Together with juvenile
flowering, copious seed production, and C4 photosynthesis, sect. Anisophyllum has been very
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successful in colonizing warm and semi-desert areas and disturbed habitats worldwide.” And we add
that it has also been successful in desert habitats.

Figure 10. Euphorbia prostrata leaf displaying Kranz anatomy; Lamesa, Dawson Co., TX, 11 Oct 2011, photo
by Nathan Taylor).

Hypericifoliae species are common across the Sonoran and Chihuahuan deserts, with 33
species in the Sonoran Desert (Wheeler 1936, 1941; Wiggins 1964) and 13 species in the flora area.
Most of the Sonoran Desert species can be readily identified by their distinctive seeds (Figure 11).
Seeds of E. micromera and E. polycarpa, however, appear indistinguishable from each other. As in
the case of Cryptantha sensu lato (Boraginaceae; e.g., Felger et al. 2015), rather technical and
microscopic features are used in the keys, but with a little practice one can distinguish the species by
the gross appearance of the plants. Those in the flora area are distinct from one another, with no
indication of intermediates or hybrids, although several species often occur together. In Mexico these
plants are generally known as golondrina (Spanish for “swallow,” but the association with this bird is
not known) and the general Hia-Ced O’odham name is vi’ibam (see E. polycarpa).

Figure 11. Euphorbia (Hypericifoliae) seeds. (A) E. abramsiana; (B) E. albomarginata; (C) E. arizonica;
(D) E. pediculifera; (E) E. polycarpa; (F) E. setiloba; (G) E. trachysperma. By Matthew B. Johnson. Bar = 1
mm.
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Pubescence, growth form, and color can be highly variable and all of the perennial species
can flower in their first season. For example, E. micromera and E. polycarpa plants may be green or
reddish, ephemeral to perennial, and glabrous or variously pubescent. Euphorbia micromera has
cyathia without petaloid appendages, and appendages are lacking or reduced on E. abramsiana, E.
hyssopifolia, E. prostrata, and E. trachysperma. Others, such as E. melanadenia and E. polycarpa,
generally have conspicuous petaloid appendages, although young, developing cyathia and droughtstressed plants may have greatly reduced or no appendages. Color or color patterns often can be
helpful for identification, but may also be variable with season, and even between individual plants at
the same place and time. Euphorbia abramsiana and E. micromera usually have ovaries and capsules
with well-defined red stripes or lines along the angles (keels) and furrows (the crease where the
capsule splits, the carpel margins) and similar coloration is often seen on E. albomarginata, E.
pediculifera, E. polycarpa, and some others. This red color is not seen on E. hyssopifolia and E.
trachysperma, the two species with robust ascending growth.
The Hypericifolia tend to be pollination generalists; the major pollinators are probably small
bees, wasps, and flies, but ants and butterflies also do their share (e.g., Krombein 1961; Webster
1994). Rutman found flowering E. albomarginata to have a fairly strong fragrance and on the same
day (7 Mar 2015) observed flowering E. polycarpa swarming with small flying insects as well as
ants. However, at least some hypericifolia are self-pollinating, especially the weedy ones, and
presumably the majority of the species are self-compatible (e.g., Ehrenfeld 1976, 1979). It is an
attractive hypothesis that there is a trend for species with reduced appendages to be selfing and those
with larger appendages to be outcrossing and fragrant.
Most of the species in the Hypericifolia clade possess a seed coat that becomes mucilaginous
and sticky when wet (e.g., Jordan & Hayden 1992; Pammel 1891), and this type of seed coat is
otherwise rare in the Euphorbia genus (Yang and Berry 2012). Mucilaginous seed coats occur in
many other angiosperm families (e.g., Polemoniaceae, Lindley 1828) and have been shown to
facilitate seed hydration and germination as well as seed dispersal, including possible long-distance
dispersal (e.g., Ebrahimzadeh et al. 2000; Gutterman & Shem-Tov 1997; Penfield et al. 2001).
Seeds of all Hypericifolia species in the flora region produce varying amounts of mucilage
when wet, with the notable exception of E. platysperma (see species accounts). Upon drying this
mucilage makes the seed adhere tenaciously to the substrate. Put a drop of water on one of these
seeds and usually within 10 seconds a “slime jacket” forms and hair-like mucilaginous strands spring
out, looking like fungal hyphae (use a dissecting or compound microscope, or even a hand lens). This
“mucilaginous layer can reform repeatedly under alternating cycles of wet and dry conditions”
(Jordan & Hayden 1992: 83). Even 1200-year-old seeds of E. hyssopifolia from a packrat midden
became mucilaginous when wet (see species accounts).
These herbaceous euphorbias have an extensive history of medicinal use (e.g., Felger 2007;
Felger & Moser 1985; Hrdlička 1908; Kearney & Peebles 1960; Moerman 1998). A few regional
examples are given here. The Cahuillas made a decoction of the plant as a febrifuge and to treat
chicken pox and smallpox, and an infusion was drunk to treat sores of the mouth (Bean & Saubel
1972). Use of these euphorbias to treat rattlesnake bite was widespread, and probably the source for
the name rattlesnake weed for E. albomarginata. Among the Cahuillas a decoction was taken
internally, or more commonly a poultice of the plant was applied to the snakebite (Bean & Saubel
1972). Describing the site of Fort Yuma in 1854, Lt. Nathaniel Michler (1987: 101) wrote that
“euphorbia, a rank poison…[was] used by the Indians as an antidote against the bite of the
rattlesnake.” These spurges were also used to treat cuts, earaches, infections, sores, wounds, the bites
of black widows and other spiders, and the stings of carpenter bees and honey bees (Bean & Saubel
1972; Cruz Matus, pers. comm. to Felger, unpublished notes of 1985 interview in Guaymas, Sonora;
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Train et al. 1941; Zigmond 1981). Among the Gila River Pimas the plant was chewed as a laxative,
but using too much would make one sick, and it was used in the same manner to eliminate intestinal
worms (Rea 1997). The Seris mashed fresh herbage (mostly from E. polycarpa) with salt and oil and
applied it as a poultice to swollen areas. They also used the plant to treat toothache or heart pain
(Felger & Moser 1985). Cruz Matus (interview, 1985) in Guaymas, explained that the Yoemem
(Yaquis) stored the dried plant for future use or chopped it up green if needed immediately.
However, caution is advised since many members of the spurge family are known to be toxic.
1. Cyathia in dense, subcapitate and leafless (cymose) clusters…………….… Euphorbia capitellata
1. Cyathia mostly solitary, or sometimes few in the axils of leafy shoots.
2. Plants glabrous; stems orange, often with adhering sand; seeds 2.4 × 1.4 mm, grayish white,
smooth on both sides, the inner face flat, smooth; restricted to windblown sands
……………………………………………………………………….…..... Euphorbia platysperma
2. Plants glabrous or not; stems not orange and without adhering sand; seeds less than 2 mm long or
if 2 mm or more then about as wide as long, whitish, brown, or black; not restricted to windblown
sands.
3. Plants glabrous (or at least the capsules, or sometimes with a few stringy hairs at or near the
nodes), often with one or a few erect or upright main axes; seeds 1.3–2.6 mm long, chunky, about
as wide as long.
4. Leaves linear (conspicuously slender); petaloid appendages conspicuous; seeds 1.7–2 mm
long, smooth between 2 or 3 low, transverse ridges………………………… Euphorbia florida
4. Leaves lanceolate to oblong; petaloid appendages mostly not conspicuous or absent; seeds
1.3–2.6 mm long, with few, shallow, transverse depressions or granulated.
5. Seeds 1.3–1.4 mm long, usually blackish at maturity, the faces with shallow transverse
ridges (usually 3 or fewer)…………………………………………... Euphorbia hyssopifolia
5. Seeds 2–2.6 mm long, usually gray to brown at maturity, the faces granulated and without
transverse ridges.………...................................................…...…… Euphorbia trachysperma
3. Plants glabrous or pubescent, generally with several to many spreading to prostrate major
stems; seeds 1.5 mm or less in length, longer than wide (except E. hyssopifolia).
6. Plants glabrous; stems often rooting at nodes; leaf blades all or mostly orbicular or nearly so;
stipules conspicuous, usually white, and united into membranous scales.
…………………………………………………………..………….. Euphorbia albomarginata
6. Plants glabrous or pubescent; stems not rooting at nodes; leaf blades usually not orbicular,
often ovate to obovate or oblong; stipules slender and inconspicuous or minute and not readily
visible.
7. Petaloid appendages absent or sometimes minute; involucral glands about 0.1–0.6 mm
wide.
8. Seed surfaces smooth or faintly wrinkled.
9. Involucral glands round, dot-like, 0.12–0.25 mm wide; stamens 2–5 per cyathium.
…………………………………………………………………… Euphorbia micromera
9. Involucral glands oval, 0.3–0.6 mm or more in width; stamens 15 or more per
cyathium………………………………………………….……….. Euphorbia polycarpa
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8. Seed surfaces with transverse ridges.
10. Leaves oval to oblong; capsules hairy (only or mostly hairy on ridges, especially
toward base of capsule); seeds 0.7–0.8 mm long, the margins, crest, and ridges sharpangled (ragged)………………………………………………..…… Euphorbia prostrata
10. Leaves oblong; capsules glabrous (or essentially glabrous in E. abramsiana); seeds 1–
1.4 mm long, the margins, crest, and ridges smooth (not ragged).
11. Plants mostly spreading to prostrate; largest leaves usually less than 13 mm long;
leaf margins usually toothed near apex and along longest side; involucral glands 0.1–
0.15 mm wide; seeds 1–1.2 mm long, grayish white to brownish at maturity, with 4–6
ridges………………………………………………………….. Euphorbia abramsiana
11. Plants mostly erect to ascending; largest leaves usually over 13 mm long; leaf
margins evenly serrated all around; involucral glands 0.2–0.4 mm wide; seeds 1.3–1.4
mm long, usually blackish at maturity, with usually 3 or fewer transverse ridges.
………………………………………………………………… Euphorbia hyssopifolia
7. Petaloid appendages present (sometimes not developed in young cyathia or droughtstressed plants; these plants key out in both choices); involucral glands various.
12. Plants glandular-pubescent and sticky to the touch; cyathia narrowed or constricted at
apex.
13. Annuals or perennials; glandular hairs slightly enlarged (club-shaped) at tip; petaloid
appendages entire or moderately lobed (rounded at tip).….....…… Euphorbia arizonica
13. Annuals; glandular hairs not enlarged at tip; petaloid appendages with triangular,
pointed segments, the cyathia thus appearing star-shaped……..…... Euphorbia setiloba
12. Plants glabrous or pubescent and sometimes glandular-pubescent but not sticky to the
touch; cyathia not narrowed or constricted at apex.
14. Seed surfaces smooth or faintly wrinkled.
15. Herbage with evenly distributed appressed hairs, usually giving the plant a grayish
appearance; ovaries and capsules densely hairy....................... Euphorbia melanadenia
15. Herbage glabrous or with spreading hairs, not grayish in appearance; ovaries and
capsules glabrous or sometimes sparsely pubescent………….…Euphorbia polycarpa
14. Seed surfaces with conspicuous transverse ridges and grooves.
16. Herbage, cyathia and capsules hairy; cyathia 1.2–1.5 mm wide, the glands 0.6–0.9
mm wide, the petaloid appendages usually 0.5 mm or more in width (rarely absent or
reduced on immature cyathia) …………………………..…… Euphorbia pediculifera
16. Plants glabrous, or hairy and capsules glabrous or glabrate; cyathia 0.4–0.9 mm
wide, the glands 0.1–0.4 mm wide, the appendages to 0.4 mm wide (measured
perpendicular to gland).
17. Plants mostly spreading to prostrate; largest leaves usually less than 13 mm long;
leaf margins mostly toothed near apex and along longest side; seeds 1–1.2 mm long,
about half as wide as long, ashy white to brownish at maturity, with 4–6 transverse
ridges ………………………………….……………………. Euphorbia abramsiana
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17. Plants mostly erect to ascending; largest leaves usually over 13 mm long; leaf
margins evenly serrated all around; seeds 1.3–1.4 mm long, more than half as wide as
long, usually blackish or dark gray at maturity, with 3 or fewer transverse ridges
.………………………..………………………………….….Euphorbia hyssopifolia
Euphorbia abramsiana L.C. Wheeler
[Chamaesyce abramsiana (L.C. Wheeler) Koutnik]
Desert sandmat, Abrams’ spurge; golondrina. Figures 11A, 12.

Figure 12. Euphorbia abramsiana. (A & B) Why, 31 Jul 2014. (C) Near Bates Well, 16 Aug 2006. (D) Chico
Shuni Wash near Chico Shuni Village, 5 Aug 2014.
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Small, warm-weather ephemerals, sometimes still present in December, often forming
prostrate mats with reddish-brown herbage in dry, open habitats, but upright to spreading and green
among dense vegetation and in shaded places. Herbage with short white hairs usually on youngest
growth, at the base of the plant, and on at least proximal portions of stems; the distal parts of the
stems and herbage often glabrate or essentially glabrous, or the entire plant rarely glabrate (thus part
of the plant may be pubescent and part may be glabrate or glabrous). Leaf blades 2.5–12 (14) mm
long, elliptic to oblong, usually toothed near apex and along longest side, red-brown or green with
one or more reddish botches near the center. The leaf margins tend to curl when drought stressed,
giving the appearance of entire margins. Stipules white, fringed or ciliate, separate or narrowly fused
at base. Cyathia 0.4–0.5 mm wide, the involucral glands dot-like (round or nearly so), 0.1–0.15 (0.2)
mm wide, the appendages absent or to 0.2 mm wide, white or pink. Capsules glabrous (or essentially
so), often bright green with red stripes at the angles and furrows. Seeds 1–1.2 mm long, about half as
wide as long, ashy grayish-white to tan, with 4–6 transverse ridges; mucilaginous when moistened;
the seeds, like various other Hypericifolia species, look like mealy bugs (Pseudococcidae) or beetle
larvae.
Widespread across the flora area in many habitats and soils, including clay soils in playas and
fine alluvium along washes to gravelly or rocky soils to desert pavement. Often growing with E.
polycarpa and E. micromera. Seasonally common in many areas, including the large Cabeza Prieta
playas near the Mexican border.
Southern Arizona to southern Trans-Pecos, Texas (along the Rio Grande in Big Bend
National Park and Big Bend Ranch State Park), Sonora, Sinaloa, southeastern California, and much of
the Baja California Peninsula.
OP: Aguajita, 13 Sep 1986, Felger 86-277. Near Gachado junction, Wirt 25 Jul 1990. Ajo Mountain
Drive, 2 mi from Hwy 85, 530 m, xeroriparian, with Euphorbia pediculifera, E. setiloba, 12 Sep 2014, Rutman
20140912-2. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta Ranch Rd, 30 Sep 2006, Rutman
20060930-3.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-658 (ARIZ, ASU). San Cristobal
Wash, 14 Sep 1992, Felger 92-684. Las Playas, 28 Nov 2001, Felger 01-577.
TA: Coyote Water, 25 Oct 2004, Felger 04-44. Coyote Wash at Camino del Diablo, 25 Oct 2004,
Felger 04-68.

Euphorbia albomarginata Torrey & A. Gray
[Chamaesyce albomarginata (Torrey & A. Gray) Small]
Rattlesnake weed; golondrina. Figures 11B, 13.
Herbaceous perennials from deeply set, thickened roots, and also flowering in the first
season; stems prostrate-creeping, rooting at nodes, often locally carpeting the ground. Roots
relatively large and rough, with adventitious roots at nodes, or where there are not roots on the nodes
there are almost always (except in very young stems) bumps below the stipule representing the
structure that can or will form adventitious roots. Plants glabrous. Leaf blades 2–8 mm long, broadly
ovate to orbicular, often with a red blotch in the middle, the margins entire and often with a narrow
white edge (hence the specific name). Stipules relatively large and conspicuous, usually white, united
into a triangular scale with a fringed margin. Cyathia solitary at nodes, the involucres more than 1
mm wide. Glands (0.3) 0.5 mm or more wide (the smaller sizes might not be fully formed) and oval.
Petaloid appendages white and conspicuous, wider and longer than the glands. Stamens (10) 15–30
per cyathium. Seeds 0.9–1.4 mm long, the dorsal side with a low ridge crest, moderately flattened on
either side of the ridge, and excavated on both sides of the septum on the ventral surface;
mucilaginous when moistened. Growing and flowering at various seasons.
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Figure 13. Euphorbia albomarginata. (A) Wash bed, Why, 3 Sep 2014. (B) Roadside, Hwy 86 E of Why, 11
Sep 2014. (C) By Lucretia Breazeale Hamilton. (D) Cuerda de Leña near N boundary of Organ Pipe, 12 Sep
2008. (E) Roadside, Hwy 86 east of Why, 1 Aug 2014.
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Locally common in poorly drained, fine-textured, and often sandy-silty soils; playas, dirt
tanks, washes and canyon bottoms, and roadside ditches. Widely scattered across the lowlands of
much of the flora area.
Widespread in western North America.
OP: Bates Well, Nichol 26 Apr 1939. Senita Basin, Warren 11 Aug 1975. Growler Canyon, E. of
Bates Well, sandy soil, 19 Mar 1975, Lehto L18318 (ASU). Puerto Blanco Drive, 7.9 by road W of Visitor
Center, 16 Oct 1977, Bowers 893.
CP: S19, T15S, R12W, sand, 5 Apr 1979, Lehto L23475 (ASU). Las Playas, 31 Jan 1992, Felger 9216. Jose Juan Tank, 12 Jun 1992, Felger 92-569-C. Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger
92-659. San Cristobal Wash, 14 Sep 1992, Felger 92-687.

The Euphorbia serpens species complex includes E. serpens, its sister species E.
albomarginata, and five other species that appear to involve E. serpens as one of their parents. These
species form a complex inferred to have highly reticulate evolutionary relationships (Yang & Berry
2011: 1498). Euphorbia serpens Kunth, a worldwide and often weedy spurge, resembles and is often
confused with E. albomarginata. Surprisingly, we have not found any verifiable specimens of E.
serpens from Arizona: specimens from Arizona previously labeled as E. serpens have turned out to be
E. albomarginata. E. serpens is annual, although it sometimes can overwinter; unlike E.
albomarginata, the roots are smooth and not knotty. The leaves of E. albomarginata usually are
larger and more circular than those of E. serpens, but some E. albomarginata specimens have smaller
leaves than those of most E. serpens specimens. E. serpens has smaller involucres and smaller
glands, and fewer stamens, which is the most reliable key character. They can be distinguished as
follows:
1. Perennials; involucres usually more than 1 mm wide, petaloid appendages usually conspicuous;
stamens (10) 5–30 per cyathium ……………………………………………....…… E. albomarginata
1. Annuals; involucres 0.6 to less than 1.0 mm wide; appendages inconspicuous; stamens (2) 3–5 per
cyathium .…………………………………......…………………………………………..… E. serpens
Euphorbia arizonica Engelmann
[Chamaesyce arizonica (Engelmann) Arthur]
Arizona spurge; golondrina. Figures 11C, 14.
Herbaceous perennials, often mound-shaped, and also flowering in the first season. Plants,
including cyathia and capsules, conspicuously pubescent, the hairs glandular and slightly enlarged at
the tip with several septa between red bead-like segments. Herbage often reddish, especially when
drought- or cold-stressed. Leaves short petioled, the blades 1.2–8.5 mm long, mostly broadly ovate,
or nearly orbicular or oblong, the margins entire; stipules minute (often not readily apparent).
Involucres narrowly urceolate (urn shaped), taller than wide, 0.8–1.6 mm long, slightly narrowed at
apex just below the glands, pink to reddish; appendages petal-like, conspicuous, wider than the
glands, white, becoming dark pink with age, the margins entire or shallowly lobed. Seeds 0.9–1.1
mm long, chunky, transversely ridged, mucilaginous when wet.
Rocky habitats and canyons in the Ajo Mountains and probably elsewhere in Organ Pipe.
Southern California to west Texas, south to Baja California Sur, southern Sonora, and
Durango.
The cyathia are similar to those of E. setiloba except larger and the petaloid appendages
entire or shallowly lobed rather than laciniate-margined. The minute stipules, reddish herbage,
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glandular pubescence, and conspicuous bright white or pink appendages serve to distinguish E.
arizonica. The reduction of stipules is an unusual feature among the Hypericifoliae and one shared
with E. setiloba. Taylor reports, “In both species the stipules are reduced to a small flap over the
node, the same color as the stem, and appressed to the point of being nearly invisible. They range
from whitish to purple to dark purple. And, on some, no matter how hard I tried, I was unable to
make them out through the dense glandular hairs. The best specimens to see them on are the ones
that are etiolated. If you can’t find one that is etiolated, try the very apex of the stems on both sides.
In E. arizonica the flap is pretty much always present.” The seeds of E. arizonica are similar to those
of E. abramsiana but differ in being slightly smaller and having deeper and more irregular furrows.

Figure 14. Euphorbia arizonica. (A) Bull Pasture Trail, 19 Sep 2014. (B & F) Alamo Wash near Hwy 85
bridge, 2 Aug 2014. (C & D) Billings Vista, Burro Mts, Grant Co., NM, 20 Jul 2009, photos by Russell
Kleinman (gilaflora.com). (E) Alamo Wash near confluence with Tillotson Wash, 2 Nov 2013.
OP: Alamo Canyon: Nichol 14 Mar 1939; Wash E of Cement Tank, 10 Oct 1978, Sutherland 4; 16
Feb 1979, McLaughlin 1934. Bull Pasture Trail, 5 Nov 1977, Bowers 948. Estes Canyon, 2500 ft, 11 Apr
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1978, Bowers 1238 (ORPI). Arch Canyon, immediately below the arch, 900 m, 2 Dec 1990, Felger 90-527.

Euphorbia capitellata Engelmann
[Chamaesyce capitellata (Engelmann) Millspaugh] Figure 15.

Figure 15. Euphorbia capitellata. Alamo Wash at Hwy 85 bridge: (A–C) 2 Aug 2014; (F) 2 Aug 2014. (D)
Estes Canyon along trail to Bull Pasture, 8 Sep 2014. (E) Wash crossing Hwy 85 at mile 66.5, 0.5 mi S of
Alamo Wash, 2 Aug 2014.
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Herbaceous perennials with a stout tap root. Herbage pubescent, glabrate, or glabrous
especially with age. Leaf blades mostly 4–22 mm long, green, often with reddish blotches in the
middle, markedly asymmetrical, ovate to linear lanceolate, often falcate, serrate along the lower
margins, or remotely serrate, or entire; leaves becoming reddish when drought stressed. Stipules
narrow, ciliate, and separate. Cyathia in dense clusters at stem tips; petaloid appendages white to
sometimes pink and much wider than the glands. Ovaries and capsules pubescent, glabrate, or
glabrous. Seeds 1.2–1.4 mm long, at first brown, becoming grayish-white, and sharply angled with
low transverse ridges; highly mucilaginous when wet. Flowering at any season except during
extreme drought.
Gravelly washes and lower slopes in the Ajo and Diablo mountains.
Arizona to Texas, and Sonora to Coahuila, Durango, and the Baja California Peninsula.
OP: Cement Tank [Alamo Canyon], McDougall 14 Apr 1941. Rocky slopes 6.7 mi by road NE of
Visitor Center along Ajo Mt Drive, 2000 ft, 5 Nov 1977, Bowers 922 (ORPI). Estes Canyon picnic site, Beale
15 Feb 1987 (ORPI). Low- to mid-bajada of the Ajo Mts, 2114 ft, abundant in the sand and gravel drainage
bed, 2 Apr 2003, Rutman 2003-448.

Euphorbia florida Engelmann
[Chamaesyce florida (Engelmann) Millspaugh] Figures 9, 16.
Warm-weather annuals, to 50 cm tall, glabrous, the stems erect to ascending, and especially
the upper stems very slender. Leaf blades notably slender, linear to sometimes narrowly lanceolate,
5–50 × 0.5–2.5 (5.5) mm; the margins minutely toothed and becoming revolute in age. Stipules 1–2
mm long, slender and separate, usually fringed. Petaloid appendages conspicuous, larger than the
glands, white and often becoming pink with age. Seeds 1.7–2 mm long, chunky, grayish white, the
faces relatively smooth with 1–few low transverse ridges; mucilaginous when wet.
Major washes, sandy flats, and canyon bottoms. Widely scattered across much of Organ Pipe
in the Arizona Upland areas and major washes on the east side of Cabeza Prieta; often locally
common, such as in washes and grassy area in the north-central part of Organ Pipe.
Arizona to Jalisco and Chihuahua.
OP: Alamo Canyon, bottom, 28 Aug 1943, Clark 10943 (ORPI). Near Dripping Springs, Galiano 21
Aug 1986 (ORPI). 1.5 mi W of State Rte 85, and 0.15 mi S of Armenta Ranch Road, 30 Sep 2006, Rutman
10060830-1 . 0.8 km E of summit of Twin Peaks, 1740 ft, 1 Aug 1990, Baker 7884 (ASU, ORPI). N end of
Bates Mts, 437 m, 11 Sep 2013, Rutman 20130911-1. Arch Canyon, N of the arch, Rutman 12 Sep 2014.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-660.

Euphorbia hyssopifolia Linnaeus
[Chamaesyce hyssopifolia (Linnaeus) Small]
Hyssop spurge. Figure 17.
Warm-weather ephemerals, glabrous or sometimes sparsely pubescent, often with an erect
main axis or several ascending major branches, to ca. 60 cm tall. Leaves 4–20 (30) mm long (larger
leaves usually 13 or more mm long), lanceolate to oblong, sometimes with a red blotch or blotches in
the center, the margins evenly serrated. Stipules ca. 1 mm long, triangular and moderately fringed,
and separate or fused basally. Cyathia 0.4–0.9 mm wide, the involucral glands 0.2–0.4 mm wide,
oval, pink to maroon; petaloid appendages absent or 0.3–0.6 mm wide, broader than long, white or
pink, darkening with age. Seeds 1.3–1.4 × 1 mm, corpulently ovoid, at first grayish and usually
becoming blackish, the angles rounded, and with a few shallow transverse depressions; mucilaginous
when wet, even when 1200 years old, and adhering tenaciously after drying.
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Widely scattered in Organ Pipe and the east side of Cabeza Prieta. Bajadas, canyons, large
washes, rocky slopes, and mountains. It has been the Ajo Mountains for at least 1200 years. The
fossil seeds produced mucilage when immersed in water.
Arizona to southeastern United States and South America; also adventive in the Old World.
OP: Alamo Canyon, ¼ mi SE of corral, along main wash, Wirt 27 Jul 1990. Bull Pasture, Wirt 13 Aug
1990 (ORPI). Growler Valley, near intersection of Bates Well Road and historic Palo Verde Camp Road, 8 Oct
2006, Rutman 20061008-7. Saddle between Arch and Boulder canyons, 26 Oct 2003, Rutman 20031026-18.
†Alamo Canyon, capsule with 3 seeds, 1150 ybp.
CP: Daniels Arroyo, 26 Sep 1992, Harlan 309. Growler Valley, San Cristobal Wash where the
Camino del Diablo/Bates Well Road crosses the wash, 318 m, 26 Sep 2013, Rutman 20130926-6.

Figure 16. Euphorbia florida. (A) Diablo Mts, N end of Ajo Mountain Drive, 30 Sep 2014. (B) Cuerda de
Leña, 4 Aug 2014. (C & D) Roadside ditch, Hwy 86 between Why and Pisinimo, Pima Co., 23 Aug 2014. (E)
Wash crossing the northern Ajo Mountain Drive, Diablo Mts, 12 Sep 2013.
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Figure 17. Euphorbia hyssopifolia. (A) Estes Wash near Ajo Mountain Drive, 26 Aug 2014. Roadside ditch,
Hwy 86 between Why and Pisinimo: (B) 23 Aug 2014; (D) 1 Aug 2014. (C) By Lucretia Breazeale Hamilton.
(E) Sedona, Yavapai Co., 15 Aug 2011, photo by Max Licher (SEINet).

Felger et al: Southwestern Arizona Flora, Euphorbiaceae

32

†Euphorbia melanadenia Torrey

[Chamaesyce melanadenia (Torrey) Millspaugh]
Golondrina. Figure 18.

Figure 18. Euphorbia melanadenia. (A, C, & D) Arch Canyon, 12 Sep 2014. (B) Wash crossing N end of Ajo
Mountain Drive, 26 Aug 2014. (E) Bull Pasture Trail, 8 Sep 2014.
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Small, densely branched perennial herbs, new growth often tomentose, with grayish
appressed hairs and sometimes becoming glabrate with age, the herbage usually purplish-gray. Leaf
blades 3–8 mm long (to 16 mm long on well-watered, vigorous new growth of first season plants),
ovate to lanceolate, the margins entire. Stipules ca. 1 mm long, slender and separate on the dorsal
side of the stem, those on the ventral side united basally. Cyathia broad with dark maroon glands
(oval, wider than long) and with conspicuous white petaloid appendages (often not present on young,
developing cyathia), usually broader (often much broader) than the glands and often notched at the
tip; ovaries densely pubescent, the capsules pubescent. Seeds 1.1–1.5 mm long, elongated, and
smooth to faintly wrinkled, and mucilaginous. This spurge usually is readily recognized by the
grayish or reddish-gray herbage, appressed hairs, and showy petaloid appendages.
Ajo Mountains and probably the Diablo Mountains; canyon bottoms to rocky slopes from low
to high elevations, often on thin soils or bedrock growing among Selaginella. A leaf from a packrat
midden more than 8000 years old had intact pubescence allowing identification.
Central and southern Arizona and northern Sonora, and disjunct in southern California, Baja
California, and Baja California Sur.
OP: Alamo Canyon: Tinkham 19 Apr 1942; 2 Feb 1946, bed of canyon, Goodding 7-46; bed of wash,
9 Mar 1946, Goodding 10-46. Bull Pasture Trail, ca. 3000 ft, Bezy 25 Oct 1964. Middle bajada, Ajo Mts, 2
Apr 2003, Rutman 2003-448. Trail from The Cones to Mount Ajo, 3940 ft, 10 Apr 2005, Felger 05-263.
†Alamo Canyon, leaf, 8130 ybp.

Euphorbia micromera Boissier
[Chamaesyce micromera (Boissier) Wooton & Standley]
Golondrina. Figure 19.
Small herbaceous perennials or mostly non-seasonal ephemerals, resembling E. polycarpa.
Glabrous or often hairy, especially the capsules and new growth. Leaf blades 1.2–5 mm long (larger
leaves often few in number and on larger stems near the center or base of the plant), mostly broadly
ovate to oblong, the margins entire. Stipules linear and ciliate; fused basally on the ventral side,
separate on the dorsal side. Involucre usually less than 1 mm wide, the glands 0.12–0.25 mm wide,
dot-like, rounded, maroon, without petaloid appendages. Stamens 2–5 per cyathium. Capsules often
with red stripes at the angles and furrows. Seeds 0.9–1.0 mm long, resembling those of E. polycarpa,
mucilaginous when wet.
Common in many habitats including washes, plains, bajadas, and rocky slopes. Widespread
in Organ Pipe and Cabeza Prieta.
Southeastern California to Utah and west Texas, Baja California, northern Sonora, and the
Chihuahuan Desert in north-central Mexico.
There is little to distinguish E. micromera from E. polycarpa except the consistent absence of
petaloid appendages on the cyathia; the smaller, rounded, dot-like rather than oval glands; and fewer
stamens. Although most Chamaesyce have distinctive seeds, those of E. micromera and E. polycarpa
appear identical. E. micromera has been reported to be annual (ephemeral) and E. polycarpa
perennial, but both occur as ephemerals/annuals or perennials. E. micromera ranges farther north
than does E. polycarpa, and E. polycarpa ranges farther south than does E. micromera. E. micromera
tends to be more numerous in relatively more arid habitats, whereas E. polycarpa tends to be more
numerous in somewhat less arid habitats. Especially in arid situations, E. polycarpa may produce
plants lacking petaloid appendages, and the glands may be smaller than usual, but they are oval,
whereas those of E. micromera are round and dot-like. E. micromera produces 2–5 stamens per
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involucre while E. polycarpa may have 15–32 stamens per involucre. Although counting the exact
number of stamens may be difficult, you usually can find the approximate number: Even after the
anthers fall away, the male flower stalks (pedicels and filaments) and/or their stubs usually remain
and can be seen with magnification.

Figure 19. Euphorbia micromera. (A & F) Alamo Wash near Hwy 85 bridge, 9 Aug 2014. (B) Kuakatch
Wash near Hwy 85, 11 Aug 2014. (C) Cyathium with capsule (above) and a node with stipules, by Lucretia
Breazeale Hamilton. (D & E) Two color morphs, Knucklehead Wash, base of Childs Mountain, 5 Sep 2014.
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Plants of E. parishii Greene, known from deserts in southeastern California, resemble both E.
micromera and E. polycarpa. However, Yang and Berry (2012) show that E. parishii is not
especially close to them phylogenetically. Like E. micromera, E. parishii lacks petaloid appendages
but is more like E. polycarpa in having glands 0.5 mm wide. E. parishii is reliably distinguished by
having 40–50 stamens per cyathium.
OP: Armenta Well, Warren 16 Nov 1974. Aguajita, 13 Sep 1986, Felger 86-294. Armenta site, 2 mi
W of Hwy 85, Wirt 8 Sep 1990. 1.5 mi W of State Rte 85 and S of Armenta Ranch Road, 30 Sep 2006, Rutman
20060930-9.
CP: Christmas Pass, 14 Apr 1992, Harlan 276 (CAB). Packrat Hill, 25 Sep 1992, Harlan 300. Little
Ajo Mts, Copper Canyon at Charlie Bell Road, xeroriparian, 24 Aug 2014, Rutman 20140824-19.
†Euphorbia micromera and/or E. polycarpa

One or both of these species was in the Tinajas Altas Region more than 10,000 years ago.
TA: †Butler Mts, capsules, seeds, 8160 & 10,360 ybp.

Euphorbia pediculifera Engelmann var. pediculifera
[Chamaesyce pediculifera (Engelmann) Rose & Standley var. pediculifera]
Louse spurge; golondrina. Figures 11D, 20.
Non-seasonal ephemerals to short-lived perennials, spreading to prostrate with age. Young
herbage, capsules, and cyathia densely pubescent, the hairs relatively thick, short, white, and
appressed to spreading, the herbage sometimes becoming glabrate with age. Herbage often reddish
brown to gray-brown, especially in dry seasons. Leaf blades usually at least twice as long as wide,
5.5–15.5 mm long, ovate to obovate or oblong, the margins entire or sometimes with a few small,
irregular teeth. Stipules on dorsal side of stem slender and separate, those on the ventral side united
basally. Cyathia 1.2–1.5 mm wide, the glands usually maroon (or yellowish with summer rains),
oval, 0.6–0.9 mm wide, the appendages conspicuous, wider and longer than the glands, sometimes 2–
2.5 × 1–1.2 mm, white, becoming pink with age. Capsules sometimes with red stripes at the angles
and furrows. Seeds 1–1.2 mm long, chunky, encircled by conspicuous transverse ridges, the dorsal
ridge rounded and somewhat flattened; mucilaginous when wet.
Organ Pipe and at least the eastern half of Cabeza Prieta; widespread and common in many
habitats including sandy gravelly washes, plains, and rocky slopes.
Sonoran Desert in California and Arizona, and southward to Sinaloa and the Cape Region of
Baja California Sur. Another variety occurs in the Guaymas Region in Sonora.
OP: Quitobaquito: 30 Jan 1894, Mearns 2746 (US); 13 Sep 1986, Felger 86-278. Bates Well, 16 Nov
1939, Harbison 26146. Twin Peaks, 2 Mar 1985, Van Devender 85-5.
CP: 14 mi W of Papago Well, 18 Feb 1979, McLaughlin 1959. Pinta Sands, Mathes 21 Mar 1992
(ASC). Agua Dulce Spring, 14 Sep 1992, Felger 92-733. Charlie Bell Road near E Refuge boundary, 25 Feb
1993, Felger 93-55.

Euphorbia platysperma Engelmann ex S. Watson
[Chamaesyce platysperma (Engelmann ex S. Watson) Shinners]
Gran Desierto dune spurge. Figure 21.
Non-seasonal annuals to herbaceous perennials, with deeply buried roots and often duneburied stems, forming loose, spreading mounds often 0.5–1+ m across. Plants glabrous; stems
slender, flexible, pale orange, arching or ascending, becoming semi-prostrate with age, with sand
adhering to the glandular-sticky buried portions of the stems and forming a sand jacket. Leaf blades
often 5–16 × 2.2–7.2 mm, elliptic to oblong or obovate, relatively thin, the midrib prominent, the
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margins entire. Stipules narrowly triangular and separate. Cyathia on prominent peduncles, solitary
in the leaf axils, 1.2–1.8 mm wide, and yellow-green; glands 0.5–0.9 mm wide, yellowish-green, and
darker and more prominent than the appendages; the appendages yellowish and shorter than the
glands. Stamens ±50. Seeds 2.4 × 1.4 mm, slightly incurved near the tip, the dorsal side smooth,
with or without a prominent medial ridge, the inner face flattened and smooth on either side of a
prominent medial ridge; seeds not mucilaginous. Flowering in nearby Sonora recorded from October
to May.

Figure 20. Euphorbia pediculifera var. pediculifera. (A) Cuerda de Leña near N boundary of Organ Pipe, 4
Aug 2014. (B) Wash at Hwy 85 mile 66.5, 0.5 mi S of Alamo Wash, 3 Sep 2013. (C) Kuakatch Wash at Hwy
85, 7 Sep 2014. (D) Wash draining Chuckwalla Hills, 2 mi from Hwy 85 on Ajo Mountain Drive, 12 Sep 2014.
(E) Estes Canyon, 19 Sep 2014.
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Figure 21. Euphorbia platysperma. (A) By Marlo Buchmann (from Felger 1980, 2000). (B) Dunes S of Sierra
Blanca, Pinacate Biosphere Reserve, Sonora, 20 Feb 2005.

The main population occurs on dunes and adjacent windblown sands of the Gran Desierto of
northwestern Sonora (Felger 2000). It scarcely extends into Arizona near the southwestern margin of
the flora area west of the Tinajas Altas Mountains, and there is one record from Yuma. It is expected
in the Pinta Sands of Cabeza Prieta along the Mexican border. Also occasional waifs recorded from
windblown sands in southeastern California and northeastern Baja California.
Euphorbia platysperma has the smallest geographic range of any Chamaesyce in the Sonoran
Desert and is the only member of the Hypericifolia clade in the flora area with non-mucilaginous
seeds. A mucilaginous seed coat is also missing in inland Hawaiian species derived from ancestral,
coastal species that have mucilaginous seeds (Jordan & Hayden 1992; Yang & Berry 2011). Loss of
dispersibility has been shown to be an adaptive feature in many island taxa (e.g., Carlquist 1966,
1980) and the dune and windblown sand habitat of E. platysperma is seen as an island-like habitat
within the desert. A similar sand-adapted species in Texas and the Midwest, E. carunculata Waterfall
(sand-dune sandmat), likewise has non-mucilaginous seeds (Nathan Taylor, observation, 5 Feb 2015).
Euphorbia platysperma and E. carunculata are strikingly similar in overall appearance. Both are
glabrous and have long internodes, orange stems, seeds with a smooth dorsal surface, and similar
appearing branching patterns, leaves, and cyathia. Euphorbia carunculata, E. parryi Engelmann, and
presumably E. platysperma are part of a clade of several sand-adapted species in western North
America (Yang & Berry 2011). However, E. parryi seeds produce moderate amounts of mucilage
when wet (Susan Carnahan, observation, 10 Feb 2015).
Yuma Co. (west of TA): Sonora-Arizona border, 25 mi SE of San Luis at U.S. Border marker 198,
Felger 16707. NW corner of Yuma Dunes, 7.4 km N of Mexico border, Douglas 876 (ASU).

Euphorbia polycarpa Bentham
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[Chamaesyce polycarpa (Bentham) Millspaugh. Euphorbia polycarpa var. hirtella Boissier. E.
intermixta S. Watson. E. polycarpa var. intermixta (S. Watson) L.C. Wheeler]
Desert spurge; golondrina; vi'ibam. Figures 11E, 22.

Figure 22. Euphorbia polycarpa. (A) Roadside ditch, Hwy 86 between Why and Pisinimo, Pima Co., 23 Aug
2014. (B & E) Sand flats 22 mi S of Sonoyta on Mex Hwy 8, Sonora, 7 Sep 2014. (C) Wash crossing Hwy 85
at mile 66.5, 0.5 mi S of Alamo Wash, 3 Sep 2014. (D) Ajo, 25 Jul 2014.
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Non-seasonal ephemerals, sometimes reproductive in a few weeks, to small perennials, the
taproot well developed. Herbage and capsules glabrous or hairy. Stems prostrate to spreading or
ascending, the larger plants much-branched. Leaf blades 1.5–6.8 mm long, broadly ovate or orbicular
to oblong, the margins entire. Stipules narrowly triangular, ciliate; ventral side stipules fused basally,
the dorsal side stipules separate. Involucral glands 0.3–0.6 mm wide, dark maroon (almost black) or
sometimes yellow in summer, oval (wider than long), with conspicuous white appendages, or the
appendages sometimes reduced or absent on drought-stressed plants. Stamens 15–32 per cyathium.
Seeds 0.8–1.0 mm long, fairly smooth and grayish white, mucilaginous when wet.
This is the most common and widespread euphorbia in the region, ranging from the extremely
arid southwestern side of the Tinajas Altas Mountains to the Ajo Mountains; washes, desert plains,
bajadas, dunes, and rocky slopes. Sometimes these small plants grow from crevices, such as westfacing rock walls, spreading close to dark lava rock too hot to touch with bare hands in the summer.
Seeds placed on damp paper germinated within 6 hours.
Arizona to southern Sonora, southern Nevada, and southern California to Baja California Sur.
Variation in E. polycarpa includes a continuum from glabrous or glabrate to densely
pubescent herbage and capsules; glabrous or sparsely to densely pubescent plants sometimes occur
freely intermixed, and glabrous or pubescent branches sometimes occur on the same plant. The
pubescent plants have been called var. hirtella, but variation in pubescence shows no geographic
segregation, and the type collection of E. intermixta appears to be nothing more than first-season
plants of E. polycarpa (Steinmann & Felger 1997). Wheeler (1936) and Wiggins (1964) recognized
several additional varieties, all from the Baja California Peninsula and its adjacent islands, and some
of these may be worthy of continued recognition (Steinmann & Felger 1997). See E. micromera for
comparison with E. polycarpa.
OP: Quitobaquito: 27 Nov 1939, Harbison 26177; Felger 90-95. Dripping Springs, 16 Apr 1952,
Parker 7934. Alamo Canyon, 16 Feb 1979, McLaughlin 1935. 1 mi W of Hwy 85 on Puerto Blanco Drive,
Van Devender 31 Aug 1978. E side of Sierra Santa Rosa, along border, 1635 ft, 12 Mar 2003, Felger 03-357.
CP: Pinacate Lava Fields, sandy soil, 20 Mar 1933, Shreve 6214. Pinta Sands, Simmons 24 Nov 1962
(CAB). Agua Dulce Pass, Simmons 19 Aug 1964 (CAB). O’Neill’s Grave, 11 Apr 1992, Harlan 185. N side
of Tule Mts, 2 Feb 1992, Felger 92-59. Heart Tank, 27 Feb 1993, Felger 93-164.
TA: Granitic hills, SW side of Tinajas Altas Mts, 10 Jan 2002, Felger (observation). Camino del
Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-13.

*Euphorbia prostrata Aiton
[Chamaesyce prostrata (Aiton) Small] Figures 10, 23.
Small, warm-weather ephemerals (short-lived perennials elsewhere); often pubescent with
short, crinkled, white hairs. Leaf blades 4.5–8.5 mm long, obovate-elliptic to oblong, usually with
some hairs; margins serrated, usually minutely so and without magnification sometimes appearing
entire. Stipules separate and slender, or united basally. Cyathia 0.4 mm wide; glands pink,
transversely elliptic, 0.15 mm wide, without appendages or appendages minute and generally not as
wide as the glands. Stamens 2–5 per cyathium. Capsules green, usually with white hairs especially
on the angles (keels) and near the base. Seeds 0.7–0.8 mm long, ashy to tan, with a sharply-angled or
ragged-edged crest and transverse ridges; not conspicuously mucilaginous when wet but adhering
tenaciously after drying. (Description based largely on specimens from nearby northwestern Sonora.)
Usually near roadsides or other disturbed areas, mostly on sandy loam or gravelly wash beds;
recorded in the northern part of Organ Pipe and likely more widespread in low areas.
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Figure 23. Euphorbia prostrata. (A & D) Tucson, 28 Sep 2014. (B) By Lucretia Breazeale Hamilton. (C) N
end of Bates Mts near Bates Well Road, 4 Aug 2014. (E) New Mexico State University Campus, Las Cruces,
26 Sep 2006, photo by Patrick Alexander.

Native from southeastern United States to South America; weedy and naturalized in many
warm regions of the world.
OP: Armenta Ranch, Wirt 20 Jul 1990 (ORPI). Cuerda de Leña within 1 mi of N boundary of Organ
Pipe, 7 Oct 2006, Rutman 20061007-13 (2 sheets, ARIZ 412364 & 412374).
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Euphorbia setiloba Engelmann ex Torrey
[Chamaesyce setiloba (Engelmann ex Torrey) Millspaugh ex Parish]
Fringed spurge; golondrina. Figures 11F, 24.

Figure 24. Euphorbia setiloba. (A & B) Knucklehead Wash, base of Childs Mtn, 5 Sep 2014. (C) Alamo
Wash near Hwy 85 bridge, 17 Sep 2014. (D) Cuerda de Leña near N boundary of Organ Pipe, 30 Sep 2006.
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Non-seasonal ephemerals; densely glandular-pubescent including capsules. Herbage reddish
in drier or cooler seasons, green to yellow-green in hot, humid seasons. Stems slender and wire-like,
often reddish, with age often blackish and usually prostrate. Leaf blades 1–6.5 mm long, broadly
ovate to elliptic or oblong, the margins entire; stipules minute conical “spurs” to 0.2 mm long and
often not apparent (see E. arizonica). Cyathia 0.8–1.0 × 0.5–0.8 mm, urn-shaped (see E. arizonica),
usually reddish; glands 0.2–0.3 mm wide, the appendages white, becoming pink with age, deeply
divided into slender, pointed segments (the laciniate appendages are unique among Sonoran Desert
euphorbias), the cyathium looking like a tiny star-shaped flower. Seeds 0.8–0.9 mm long, with a few
low furrows or sometimes smooth; not conspicuously mucilaginous when wet but adhering
tenaciously upon drying.
Often in broad, sandy-gravelly washes, canyon bottoms, and bajadas; widely scattered and
common across the flora area, probably mostly at low elevations. The plants are frost-sensitive, and
sometimes recover from light frost with new growth in the same season, or the plants perish with
more severe freezing.
Southwestern United States to Baja California Sur and Sinaloa.
OP: Growler Canyon, 19 Mar 1975, Lehto L18317 (ASU). Aguajita Wash, 13 Sep 1986, Felger 86276. 0.8 km E of summit of Twin Peaks, 1 Aug 1990, Baker 7885 (ASU). E of Armenta Ranch, Rutman 30
Sep 2006.
CP: Wash at N side of Tule Mts, 2 Feb 1992, Felger 92-58. Little Tule Well, 12 Jun 1992, Felger 92535.
TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-14.

Euphorbia trachysperma Engelmann
[Chamaesyce trachysperma (Engelmann) Millspaugh]
Rough-seed spurge. Figures 11G, 25.
Summer ephemerals, glabrous, mostly 30–50 (90+) cm tall, usually taller than wide, the
stems often relatively stout, the branches mostly ascending and straight. (Drought-stressed stunted
plants only 2.5–5 cm tall can be reproductive.) Longer internodes 3.5–6 cm. Leaf blades often 3–5
cm long, linear to ovate-lanceolate, the margins minutely toothed (serrulate) at least near the tip.
Stipules separate, ca. 1 mm long. Cyathia 1.5 mm wide, the glands green, round, 0.3–0.4 mm wide,
the appendages pinkish, minute and inconspicuous although larger than the glands. Seeds 2.1–2.6
mm long, chunky and strongly 4-angled (quadrangular in cross section), gray to brown, granulated
with a white waxy surface when fresh; copiously mucilaginous when wet.
Seasonally abundant in Cabeza Prieta in wet mud in Las Playas and at a dirt-tank waterhole.
Also locally common in adjacent northwestern Sonora during the hot, humid, summer rainy season in
playas and low-lying flats subject to temporary flooding.
Southern and central Arizona to northwestern Sinaloa, and Baja California Sur.
CP: Jose Juan Tank, locally common among mesquites near edge of charco, 14 Sep 1992, Felger 92723 (CAB). Las Playas, 28 Nov 2001, Felger 01-568. San Cristobal Wash, crossing Camino del Diablo/Bates
Well Road, xeroriparian, 26 Sep 2013, Rutman 20130926-6.
Sonora: Mpio Benjamin Hill, 5 km S of Benjamin Hill on Mex 15, disturbed Sonoran desertscrub,
uncommon, 27 Dec 2000, Reina G. 2000-897 (plants 2.5–5 cm tall, with seeds).

Felger et al: Southwestern Arizona Flora, Euphorbiaceae

43

Figure 25. Euphorbia trachysperma. Jose Juan Charco, 14 Sep 1992, Felger 92-723 (ASU).

†Euphorbia spp.
OP: †Alamo Canyon, leaves, capsules, 1150 to 29,110 ybp (5 samples). Montezuma’s Head, leaves,
capsules, 13,500 to 21,840 ybp (3 samples). †Puerto Blanco Mts, capsules, seeds, modern to 9070 ybp (10
samples).
TA: †Tinajas Altas, capsules, 5940 to 11,040 ybp (4 samples).

Euphorbia section Poinsettia
Annuals to perennial herbs (in the flora area; also shrubs or small trees elsewhere). Cauline
leaves alternate or sometimes opposite; without conspicuous stipules; sub-cyathial leaves (bracts)
pseudo-whorled and often infused with white to red pigments. Glands cup-like or bilabiate, usually l–
3 per cyathium; appendages none. Seeds with or without a caruncle.
New World; about 20 species; the center of diversity is in Mexico where about 13 species
occur. The two species in the flora area have C3 photosynthesis (Webster et al. 1975).
1. Leaves opposite; seeds 2–3 mm long; petaloid appendages usually conspicuous, white or pink, and
usually toothed ……………………………….….. Subsection Exstipulatae: Euphorbia exstipulata
1. Leaves opposite below, alternate above; seeds 3–4 mm long; petaloid appendages not white or
pink, not toothed, or absent.
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2. Leaves linear, less than 3 mm wide; cyathia with 2 or more inconspicuous glands; capsules
pubescent; seeds 3.5–4 mm long including a conspicuous caruncle.
.................................................................................... Subsection Erianthae: Euphorbia eriantha
2. Leaves lanceolate to obovate, at least 10 mm wide; cyathia with a single, conspicuous cupshaped gland; capsules glabrous; seeds 3–3.5 mm long, with an inconspicuous caruncle (or
caruncle absent).................................................. Subsection Stormieae: Euphorbia heterophylla
Euphorbia section Poinsettia subsection Eriantha
This subsection has a single species.
Euphorbia eriantha Bentham
Beetle spurge. Figure 26.

Figure 26. Euphorbia eriantha. (A) Daniels Arroyo, 24 Aug 2014. (B) Canyon at N end of Little Ajo Mts, 27
Mar 2005. (C) Wash crossing the northern Ajo Mountain Drive, Diablo Mts, 26 Aug 2014. Foothills E of
Pinkley Peak, Puerto Blanco Mts: (D) 30 Sep 2014; (E) 12 Aug 2013.
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Non-seasonal ephemerals/annuals, and sometimes surviving the winter as a “long-lived
annual,” although mostly seen as spring ephemerals. Plants often (15) 25–70 cm tall, the main axis
usually erect with few to many branches above. Leaves linear, 2–6 cm long, less than 3 mm wide, the
lower ones opposite, alternate above and usually quickly deciduous, the uppermost ones (bracts) in a
whorl beneath the cyathia; stipules glandular and minute. Young herbage and inflorescences,
including cyathia, ovaries, and capsules, densely pubescent with short, white, appressed hairs.
Cyathia clustered at branch tips, noticeably longer than wide, involucres minute, with (2 or 3) 4 or 5
inconspicuous glands, these obscured by hairs and herbaceous, flap-like, feathery appendages arching
upwards and inwards over the glands. Anthers and styles red, the styles not branched and protruding
before the female pedicel elongates and before the male flowers (stamens) appear. Seeds 4-angled,
mottled with white, gray, brown, or blackish markings, coarsely tuberculate, and with a minute
cellular pattern, 3.5–4 mm long including a conspicuous whitish caruncle nearly as wide as the seed;
mucilaginous when wet.
Widespread in the flora area; sandy soils including washes, bajadas, dunes, and sometimes on
rocky slopes.
Baja California Sur to southeastern California and eastward to southwestern Texas, Coahuila,
Durango, and lowlands of Sonora to northwestern Sinaloa.
OP: Bates Well, 5 Mar 1940, Benson 9928. Alamo Canyon, McDougall 15 Mar 1941. Dripping Well,
Puerto Blanco Mts, 18 Mar 1945, Gould 3018. Aguajita Wash, 14 Sep 1988, Felger 88-430.
CP: 5 mi N of Tule Tank on road to Christmas Pass, 2 Feb 1992, Felger 92-75. Pinta Sands, 11 Apr
1993, Felger 93-424.
TA: Vicinity of Coyote Wash along Camino del Diablo, 20 Mar 1992, Yeatts 3242 (CAB). Camino
del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-12.

Euphorbia section Poinsettia subsection Exstipulatae
This subsection includes two species in southwestern North America to southern Mexico
(Yang et al. 2012).
Euphorbia exstipulata Engelmann
[Chamaesyce exstipulata (Engelmann) Rydberg. Euphorbia exstipulata var. lata Warnock & M.C.
Johnston] Figure 27.
Small annuals from a slender taproot, with opposite branching. Leaves opposite, 2–4 cm
long, linear to lanceolate-elliptic (or ovate elsewhere); margins serrate. Cyathia in terminal clusters;
involucral glands 4 or 5, oblong to circular, stalked (stipitate), laterally compressed and concave;
involucral appendages white or pink, and toothed (also entire elsewhere). Ovaries and capsules
glabrous or pubescent on and near the keels. Seeds broadly ovoid, quadrangular to rounded in crosssection, coarsely tuberculate with 2 transverse ridges and a minute caruncle.
Known in the flora area from at least one site at high elevation in the Ajo Mountains where it
was locally common. The nearest known record is from the Sand Tank Mountains in the Sonoran
Desert National Monument, and it also occurs near the summit of Table Top Mountain in the same
national monument, and in the Baboquivari Mountains.
Widespread in Arizona above the desert and similarly in northeastern Sonora. Southwestern
North America to southern Mexico. It was not included in the Euphorbiaceae of Sonora (Steinmann
& Felger 1997) as the specimens have been collected since then.
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Figure 27. Euphorbia exstipulata. (A‒C) Saddle between Arch and Boulder canyons, 16 Oct 2003.
(D) Sedona, Yavapai Co., 19 Aug 2004, photo by Max Licher (SEINet).
OP: Ajo Mts, dry saddle between Arch and Boulder canyons, 32°02.12'N, 112°42.4'W, 3600 ft, erect
annual, 16 Oct 2003, Rutman 20031016-18.
Maricopa Co.: Sand Tank Mts, Sonoran Desert National Monument, N end of Arrowhead Mtn, steep
N-facing slope, 3500 ft, erect annual with succulent leaves, with Larrea, Canotia, Aloysia, and Viguiera, 29
Nov 2003, Rutman 20031129-12.
Pinal Co.: Table Top Mtn., basin on summit of peak, 4100 ft, basalt substrate, 3 Sep 1981, Butterwick
7895 (ASU).
Sonora: Mpio de Cananea, 23 km NE of Cananea on Mex Hwy 2, 1550 m, grassland, common annual
on rocky road cut, 9 Sep 2002, Reina G. 2002-587 (det. V.W. Steinmann, ARIZ, ASU, USON).

Euphorbia section Poinsettia subsection Stormieae
This clade includes 21 species of annuals to small trees, widespread in the New World and
centered in Mexico. The Christmas poinsettia, E. pulcherrima Willdenow, native to Mexico, is
included here.
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Euphorbia heterophylla Linnaeus
[Poinsettia heterophylla (Linnaeus) Klotzsch & Garcke]
Mexican fire-plant, Mexican poinsettia, wild poinsettia. Figure 28.

Figure 28. Euphorbia heterophylla. Roadside ditch, Hwy 86 between Why and Pisinimo, Pima Co.: (A) 8 Aug
2014; (B & C) 23 Aug 2014; (D) 11 Sep 2014; (E) 12 Sep 2008. Capsules partially flattened by scanner.

Warm-weather annuals; often robust with a single main axis and sparsely branched or not
branched. Leaves opposite below, alternate above, and the uppermost ones (bracts) whorled below
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the flower heads. Leaves highly variable, sometimes even on the same plant, 6–18 cm long, 0.8–5.5
cm wide, petioles short to long, the blades linear, lanceolate, elliptic, obovate, or obovate, the margins
entire or coarsely lobed or toothed. Leaves below the cyathia may be white, pink, or reddish like a
miniature poinsettia, although this coloration not seen on the few specimens from Organ Pipe and
nearby areas. Cyathia with 1 gland, this cup-like with a circular opening and without a petaloid
appendage. Ovary and capsules glabrous. Seeds 3–3.5 mm long, mottled, and with a flat caruncle (or
caruncle may be absent); seeds not mucilaginous (e.g., Helmkamp 7970, Cochise Co., 2 Oct. 2002,
UCR; Andrew Sanders, pers. comm. to Felger, 10 Feb 2015).
Canyons in the Ajo Mountains and occasional in washes near the northern boundary of Organ
Pipe.
Also known from the Kofa Mountains and eastward in southern Arizona to Texas and
Florida, and to South America. This attractive plant, often grown as an ornamental, has become
naturalized and a serious agricultural weed in many warm regions worldwide. Although potentially
toxic like other spurges, it is widely used medicinally, especially in parts of Africa.
OP: Bull Pasture, Wirt 13 Aug 1990. Kuakatch Wash, between Armenta Ranch and Cuerda de Leña,
Rutman 5 Oct 1995 (ORPI). Saddle between Arch and Boulder Canyons, ca. 3600 ft, 26 Oct 2003, Rutman
20031026-40.

Euphorbia subgenus Esula
Esula is a worldwide clade of about 480 species of diverse growth forms, although most
diverse in north-temperate regions, especially in the Old World (Riina et al. 2013). Temperate region
species, termed “leafy spurges” by Ricarda Riina, have C3 photosynthesis. This subgenus is
essentially absent from the Sonoran Desert except for the single population of E. spathulata, and E.
peplus Linnaeus, a common, cool-season garden and farm weed in the Sonoran Desert region, native
to the Mediterranean Region and now worldwide. These two species have relatively thin leaves and
do not look like “desert plants.” E. spathulata is in section Helioscopia, while E. peplus is in section
Tithymalus (Riina et al. 2013).
Euphorbia spathulata Lamarck
Warty spurge. Figure 29.
Cool-season annuals, 10–35 cm tall; glabrous and bright green, stems mostly erect, solitary or
branching from the base. Leaves 15–21 mm long, sessile, the blades obovate to broadly oblong,
rounded or blunt at the tip, the margins serrated; alternate on stems except opposite or whorled below
flowering branches and cyathia; stipules none. Cyathia including glands and flowers green to yellowgreen; glands 4, without appendages. Ovary and capsule conspicuously tuberculate with warty
glands. Seeds sub-globose, 1.5–2 mm wide, with a reticulate surface and a minute white caruncle;
not mucilaginous when wet.
Common in wet mud of Las Playas following times of favorable rains, often among dwarfed
mesquites. Euphorbia spathulata is not known elsewhere within the Sonoran Desert except a few
records at the northeastern edge of the desert (see SEINet 2015). This leafy spurge is widely
distributed in non-desert areas of Arizona as well as much of the United States and northern Mexico,
and it also occurs in South America.
At Las Playas E. spathulata grows with other “playa plants” generally seen locally only after
temporary flooding conditions: Amaranthus crassipes, Chamaesaracha coronopus, Cyperus
esculentus, C. squarrosus, Eragrostis pectinacea, Erigeron divergens, Eryngium nasturtiifolium,
Euphorbia trachysperma, Hoffmannseggia glauca, Malvella sagittifolia, Marsilea vestita, Physalis
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lobata, Planodes virginicum, Sibara angelorum, Teucrium cubense, and Veronica peregrina.
Planodes virginicum and Sibara angelorum (Brassicaceae) are disjunct from their general
distribution, and Planodes virginicum is not known elsewhere within the Sonoran Desert (Felger et al.
2015). These plants form green carpets following the uncommon occasions when the otherwise
barren playas become temporarily flooded. How did E. spathulata get there? Birds are unlikely
vectors since the seeds are not mucilaginous. Human agency seems more likely, as this place was a
crossroads for travelers and their horses, cattle drives, and early auto travel. “Pumpelly (1918)
recounts being saved from thirst here by a summer thunderstorm, and Bryan (1925: 419) reminds us
that ‘all the ancient routes from Sonoita to Yuma came through las Playas because there was a good
possibility of finding water there and because of the presence of horse feed’” (Broyles et al. 2007:
646).

Figure 29. Euphorbia spathulata. Las Playas: (A) Phelps 19 Mar 1978 (ASU); (C) 11 Jan 2002, Felger 02-33.
(B) Sedona, Coconino Co., 11 Apr 2001, photo by Max Licher (SEINet).
CP: Las Playas: Common, Phelps 19 Mar 1978 (ASU). S edge of Las Playas, 0.25 mi NE of Border
Monument #180, “channels” still damp from previous standing water, with mesquite, 10 Apr 1978, Lehto L-
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22467 (ASU). Clay surface of playa, juvenile, fairly numerous here, [with] Marsilea, 28 Nov 1997, Harlan
478. Channel banks, locally abundant, 1 Mar 1998, Harlan 493 (ASU). Small plants, no flowers seen, some
with reddish stems, common and widespread, 28 Nov 2001, Felger 01-569. Clayish soil with mesquite shrubs,
11 Jan 2002, Felger 02-33 (ARIZ, ASU).

Jatropha
Multiple-stemmed shrubs with flexible stems in the flora area (herbaceous perennials to trees
elsewhere). Leaves alternate or fascicled on short shoots, and drought-deciduous. Flowering with
summer-fall rains, the fruits ripening in the same season. Stems and larger roots ooze blood-like sap
when cut, hence the name sangrengado (dragon’s blood). Male and female flowers on the same plant
(those in the flora area). Fruit a capsule, those in the flora area 1- or 2-seeded by abortion of 1 or 2
carpels or ovules, or sometimes 3-lobed. Seeds with a caruncle.
Mostly tropical and subtropical, many in semi-arid regions and some in deserts, worldwide,
mostly tropical Americas and many in Africa; 175 species.
1. Short-shoot leaves sessile or subsessile, the long-shoot leaves with petioles less than half as long as
blades; leaves about twice as long as wide…………………………………………. Jatropha cuneata
1. Petioles about as long as the blades; leaf blades about as broad as or broader than long.
2. Stems generally reddish; leaf blades shiny, and acute or pointed at tip… Jatropha cardiophylla
2. Stems generally grayish white or ashy; leaf blades dull, and blunt or rounded at tip
…..……………………………………………………………………………….. Jatropha cinerea
†Jatropha cardiophylla (Torrey) Müller Argoviensis

Heart-leaf limberbush; sangrengado. Figure 30.
Many-stemmed shrubs to ca. 1 m tall, often spreading clonally from thickened roots, with
blood-red sap and reddish bark; glabrous. Foliage produced only during the brief summer rainy
season, on long shoots and short, spur branches. Leaves mostly more than 2–3 cm long, prominently
petioled, the blades broadly triangular, heart-shaped to ovate or rounded, rather thick, bright green
and shiny; margins nearly entire to shallowly toothed, the teeth and margins with sessile glands.
Inflorescences moderately branched, mostly several-flowered, as long as or longer than the leaves.
Flowers white to pinkish, usually in July and August. Capsules mostly 1-seeded.
Widespread in Organ Pipe including the Ajo Mountains, but not in the southwestern part of
the Monument (west of Quitobaquito). It has been in the mountains of Organ Pipe for at least 3500
years.
Southern Arizona to southwestern Sonora.
The flexible stems were sometimes used for basketry by the Tohono O’odham (Castetter &
Underhill 1935). “The clear sap coagulates quickly and on contact with air and can be used for
stanching the flow of blood from slight wounds” (Kearney & Peebles 1960: 509).
OP: Senita Basin, 1700 ft, 25 Jul 1978, Bowers 1393. Visitor Center, Van Devender 30 Aug 1978.
Lost Cabin Mine Site, 2 Aug 1990, Baker 7888 (ASU). Sierra Santa Rosa, 12 Mar 2003, Felger (observation).
The Cones, trail above Bull Pasture, 3730 ft, 10 Apr 2005, Felger (observation). †Puerto Blanco Mts, on ridge,
seeds, 3480 ybp.

Felger et al: Southwestern Arizona Flora, Euphorbiaceae

51

Figure 30. Jatropha cardiophylla. (A, C–F) Ajo Scenic Loop, Little Ajo Mts, 30 Jul 2014: (D) male flowers,
(E) female flowers. (B) Sikort Chuapo Mts on Pipeline Road, NE of Ajo, 7 Sep 2012.

Jatropha cinerea (Ortega) Müller Argoviensis
Ashy limberbush; sangrengado; komagĭ va:s. Figure 31.
Multiple-stemmed shrubs often 1–2 m tall; stems rather thick and semi-succulent. Young
herbage, inflorescence branches, calyces, and corolla buds moderately to densely pubescent with
short white-woolly hairs. Leaves produced following rains during warm times of the year and
quickly drought-deciduous. Long shoots produced with summer-fall rains and with leaves larger than
short-shoot leaves. Long-shoot leaves on widely spaced nodes, the blades often shallowly 3-lobed,
the lobes often with a few shallow teeth. Stipules apparently lacking (not found on specimens from
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Arizona and Sonora, although some authors state stipules are present; Felger 2000). Short-shoot
leaves with petioles 2.5–8 cm long, the blades 3–9 × 4–11.5 cm, more or less kidney-shaped, the
upper surface greener and with sparser pubescence than the often densely pubescent, gray-green
lower surface, the margins with few, small glands. Male flowers in compact, many-flowered clusters
on slender inflorescence branches, the corollas pinkish-white or rose-colored, becoming white with
age. Female flowers solitary, the sepals 4–6 mm long, linear to oblong, densely pubescent outside,
glandular inside, the corollas dark pink inside. Fruits often 2-lobed and 2-seeded (1 carpel aborts), or
sometimes 3-lobed; seeds round, 1 cm wide. Flowering in summer–early fall following rains, the
fruits ripening in the same season, or sometimes flowering in spring.

Figure 31. Jatropha cinerea. International boundary 3 mi W of Quitobaquito: (A) 26 Aug 2013; (B–E) 5 Sep
2013: (B) male flowers, (C) female flower and developing fruit, (D) young fruits.
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Locally near the international border in the southwestern part of Organ Pipe, mostly along
margins of small washes and on rocky hillsides. Not known elsewhere in the United States. The
northern limit is undoubtedly determined by freezing weather (Turner et al. 1995); plants in the flora
area are often freeze-damaged, sometimes freeze-killed to the ground and subsequently resprout (e.g.,
Felger 88-465). Widespread in northwestern Mexico.
Hia-Ced O’odham used the plant as a remedy for toothache and sores (Felger et al. 1992).
OP: Quitobaquito, Nichol 28 Apr 1939. Rancho Bonito, La Abra Valley, 5 Dec 1939, Harbison 26207
(SD). 2 mi W of Quitobaquito, 1000 ft, sandy silty soil in valley, common, 29 Jul 1950, Supernaugh 435.
Senita Basin, shrub to 3 ft tall, 25 Jul 1978, Bowers 1392. 0.9 mi W of Quitobaquito (old fields below pond) on
border road, sandy flat, locally common, shrubs 95+ cm tall, all show signs of die-back to ground due to
freezing, mostly along wash margins, often growing among shrubs, 14 Sep 1988, Felger 88-465. Road to
Quitobaquito Springs, shrub 1.5 m tall, 2 m broad, along wash, 11 Oct 1988, Baker 7637 (ASU, DES). S of
Senita Basin, Lost Mine Road, shrub to 2 m tall, locally abundant, mostly along drainage, 12 Oct 1988, Baker
7642-A (ASU, DES). Lost Cabin Mine Site, granitic sand of wash, ca. 1.5 m tall, [&] as broad, fruit still green,
2–3-lobed, 2 Aug 1990, Baker 7887 (ASU). 2.5 mi W of Hwy 85 on S Puerto Blanco Drive, 1500 ft, N-facing
hillside, 11 Aug 1990, Felger 90-405. Hocker Well, 3 Dec 1990, Felger (observation).
†Jatropha cuneata Wiggins & Rollins

Desert limberbush; sangrengado; va:s. Figure 32.
Multiple-stemmed shrubs, often 1–2 m tall. Roots thick, somewhat tuberous. Stems thick
and semi-succulent, beset with knobby short-shoots, often freeze-damaged during severe winters.
Glabrous or glabrate, or young herbage with short white hairs. Short-shoot leaves appearing after
rains at almost any time of year except during the coldest periods, and quickly drought-deciduous, 4–
21 (41) × 2.3–9 (11) mm, sessile or short petioled, spatulate-cuneate, the margins entire except the
apex often shallowly notched. Seedlings and long shoots growing with hot-weather rains; long-shoot
leaves often 20–55 × 14–25 mm, usually 3 (5)-lobed or cleft, petioled, and quickly droughtdeciduous. Stipules absent (or difficult to find?) or of minute, reddish, spur-shaped glands. Male
flowers several in subsessile or short inflorescences, the corollas white. Female flowers solitary or in
pairs, corollas white or pink, the fruiting sepals 3–6 mm long. Fruits round, 1-seeded, the seed round,
9–10 mm wide with a minute, white-waxy caruncle. Flowering mostly with summer rains.
Rocky hills and mountains, and sometimes on upper bajadas; widespread across the flora
area. Frost-sensitive and not at higher elevations in the Ajo Mountains. The only prehistoric record
is from 1250 years ago at Tinajas Altas.
Southwestern Arizona to northwestern Sinaloa, most of the Baja California Peninsula, and
islands in the Gulf of California.
The flexible stems were widely used for basketry (e.g., Felger & Moser 1985; Lumholtz
1912: 331; Betty Melvin in Zepeda 1985: 61) and a reddish dye was made from the roots (Felger et
al. 1992). The tender split stems were used in baskets for coiling around cattail stalks (Typha) or
beargrass leaves (Nolina microcarpa) (Philip Salcido & Delores Lewis in Felger et al. 1992). Childs
(1954: 36) reports red dye for women’s buckskin dresses made from a “bush which we call Leather
Weed—the Mexicans call it Sangre en Grande.”
OP: W of Bates Well, Growler Valley, Shreve 28 Mar 1932. Quitobaquito, Nichol 3 Mar 1939.
Dripping Springs, 16 Apr 1952, Parker 7965. Senita Basin, 25 Jul 1978, Bowers 1394. Sierra Santa Rosa, 12
Mar 2003, Felger (observation).
CP: 7 mi E of Papago Well, 22 Mar 1935, Peebles 10862. Sierra Pinta, Arnold 14 Nov 1937. Agua
Dulce Mts, 18 Mar 1945, Gould 3004. Heart Tank, Monson 27 Mar 1955 (CAB). Charlie Bell Well, Johnson
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26 Mar 1960. Cabeza Prieta Peak, N-facing side of summit, 14 Mar 1995, Yeatts 3652 (CAB).
TA: Tinajas Altas: “Juice clear, flowing freely. Much branched shrub attaining 6–7 ft. Dryer stained
with a reddish mucilaginous sap from cut end of branch,” 29 Mar 1930, Harrison & Kearney 6567; 12 Feb
1977, Reeves R-5358 (ASU). Borrego Canyon, 3 Feb 1990, Felger (observation). †Tinajas Altas, 550 m,
leaves, seeds, 1230 ybp.

Figure 32. Jatropha cuneata. (A) Leaves on new shoot (left) and mature branch with spur branches (right), by
Matthew B. Johnson. Ajo Scenic Loop Drive, Little Ajo Mts: (B) 28 Jul 2014; (D) female flowers, 1 Aug 2008.
Little Ajo Mts near Ajo History Museum: 12 Sep 2008 (C) fruit, (E) cluster of male flowers; (F) 5 Sep 2011
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Pleradenophora
Five species of trees and shrubs ranging from Arizona to South America (Melo et al. 2013).
“Species of Pleradenophora were historically mostly classified within Sebastiania. Molecular
phylogenetic analyses show Sebastiania in the broad sense is polyphyletic” (Wurdack in press).
†Pleradenophora bilocularis (S. Watson) Esser & A.L. Melo

[Sebastiania bilocularis S. Watson. Sapium biloculare (S. Watson) Pax]
Arizona jumping bean; hierba de la flecha; 'ina hita. Figure 33.
Multiple-stem shrubs 1.5–3 (4) × (1.5) 2–3 (4) m, with copious and toxic milky sap. Leaves
alternate, glabrous and shiny green or often reddish with drought and cold weather, nearly evergreen
to ultimately drought-deciduous, (2) 3–6 (11) × 0.5–2 (2.5+) cm, subsessile to short petioled, mostly
lanceolate to elliptic, sometimes narrowly so; leaf margins with minute gland-tipped teeth and
sometimes also with a few much larger, scattered, reddish-brown glands; also often with a pair of (or
1) rounded, yellowish to reddish glands 0.2–0.5 (0.9) mm wide at or near the base of the blade.
Stipules to ca. 1.5 mm long, scale-like, reddish brown, and fringed. Inflorescences spike-like, 2–4.5
cm long, with 1 or 2 female flowers at the base (or female flowers sometimes not present), and male
flowers above. Individual flowers small, sepals present, petals none. Female flowers with 2
prominent dark-purplish stigmas. Male flowers in clusters subtended by a short, succulent scale; each
flower with 2 or 3 stamens and 2 short, thick glands; individual male flowers difficult to discern
without careful dissection using magnification. Fruits of 2- (3)-seeded capsules. Seeds more or less
rounded, ca. 6.5 mm wide, without a caruncle.
Washes, upper bajadas, canyons, hills, and mountains; widespread in Organ Pipe and the
eastern part of Cabeza Prieta; not in the most arid, western ranges. The local distribution seems to be
influenced primarily by freezing weather and soil moisture (Bowers 1980–81; Turner 1995). The
largest known Arizona specimen (Malusa 1 Jan 2001) measured 13 ft in height, with a crown 18 ft
wide (Arizona Registry of Big Trees 2005). It has been in mountains in Organ Pipe for at least 3500
years.
Southwestern Arizona southward to the Guaymas Region in Sonora, and both Baja California
states.
The sap was famous as arrow poison and widely feared (e.g., Felger & Moser 1985). Chico
Suni said it is “poison, it will kill you” (Felger et al. 1992: 27). Medicinal uses include treating sores
(Nabhan et al. 1982). The seeds are a favorite food of packrats. This shrub is the host plant for a
large native silk moth (Eupackardia calleta). The cocoons of this moth have been used by O’odham
groups for Yaqui-style pascola leg rattles, and the O’odham name for the plant refers to a pascola
dance step (Chico Suni in Felger et al. 1992). The seeds are sometimes parasitized by moth larvae
(Cydia deshaisiana) and have been called “Mexican jumping beans.” Sometimes sold as curios, these
are more likely to be from Sebastiania pavoniana, a shrub or small tree in the Álamos region of
southeastern Sonora.
OP: Quitobaquito: 30 Jan 1894, Mearns 2753 (US); 6 Dec 1978, Hodgson H-209 (DES). Canyon
Diablo, 21 Mar 1935, Peebles 10820. Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, 3000 ft, 14 Mar
1941, Benson 10668. Bates Well, Tinkham 23 Apr 1942. Organ Pipe, 2400 ft, S slope, larvae in seeds cause
them to move, 23 Aug 1950, Blakley B-559 (DES). Ajo Mts, small canyon immediately below the arch in Arch
Canyon, 900 m, rare, shrub 1.5 m tall, 2 Dec 1990, Felger 90-515. †Alamo Canyon, leaf fragments, fruits,
seeds, 1150 ybp. †Puerto Blanco Mts, on ridge, leaf fragments, seeds, modern to 3440 ybp (10 samples).
CP: Tule Wells, near Mexican border, small trees about 4 m tall, leaves red or green, 11 Jan 1975,
Booth A-132. Agua Dulce Mts, Davidson Canyon at Mexican Boundary, 8 Apr 1979, Lehto L23602 (ASU).
O’Neill Hills, 17 Mar 1992, Yeatts 3255 (CAB). Little Tule Well, 5 Mar 1994, Felger 94-31. Charlie Bell
Road 3 km NE of Little Tule Well, 1282 ft, “multiple stems, ca. 2.6 m tall and 4 m across, the leaves unusually
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large, the plant very leafy and green,” 5 Mar 1994, Felger 94-27 (ARIZ, ASU). Observations: Upper bajada,
Sheep Mt, 31 Jan 1992, Felger; Eagle Tank, Heart Tank, Felger, 13 & 14 Jun 1992. Wash on bajada on SW
side of Growler Mts, 1 Jan 2001, Malusa, observation (Arizona Registry of Big Trees 2005).

Figure 33. Pleradenophora bilocularis. (A) Female flower (left), male flower (right), by Lucretia Breazeale
Hamilton. Ajo Scenic Drive, Little Ajo Mts: (B) 28 Jul 2014; (C) pair of fruits, 6 Sep 2013. (D) Winter
foliage, Growler Valley near Bates Well Road, 29 Feb 2008.
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Stillingia
Mostly herbaceous perennials, rarely annuals (also shrubs or small trees elsewhere). Mostly
tropical and dry regions of the Americas, several in Oceania; 30 species.
Three species occur in the Sonoran Desert, two of them in Arizona. Stillingia spinulosa
Torrey is found in southwestern Arizona, northwestern Sonora, southeastern California, and
northeastern Baja California. It occurs near the flora area west of the Tinajas Altas Region and in
adjacent northwestern Sonora. The Arizona species can be distinguished as follows:
1. Annuals or more often perennials; leaves alternate, linear, the margins entire or minutely toothed
near tip. ………….................…………………………………………………. Stillingia linearifolia
1. Spring ephemerals; leaves alternate below, opposite or whorled above, ovate, margins spinosetoothed. ……………...............…………………………………………………… Stillingia spinulosa
Stillingia linearifolia S. Watson
Queen’s root. Figure 34.
Plants glabrous; 10–80 cm tall, annuals flowering in the first season as early as March or
more often becoming perennial subshrubs, probably short-lived; quickly forming a deep taproot.
Plants including herbage and inflorescences, flowers, and capsules green to bluish-green and/or
reddish. Sap milky but thin and watery. Usually with many, mostly erect, slender stems arising from
near the base; foliage usually sparse. Leaves alternate, linear, 1.5–5 (7) cm × (0.6) 0.9–2.8 mm,
entire to minutely toothed at the tip; stipules 0.4 mm long, represented by stalked glands. Male and
female flowers on the same plant. Flowers in slender, terminal or axillary, spike-like racemes 2–7 cm
long, with female flowers at the base; flowers small, petals absent. Capsules 3-seeded, the seeds
round, 2.6 mm wide. Growing and flowering any time of year with sufficient soil moisture, except
during the coldest weeks or months.
Dunes and windblown sands in Cabeza Prieta in the vicinity of the Pinta Sands where the
most extensive population occurs, and occasionally elsewhere in the Refuge in sandy soils. The
plants sometimes show freeze damage. The one Organ Pipe record seems to be a waif; the locality
has been revisited on a number of occasions but no other specimen has been found.
Western Arizona, southern California, southern Nevada, Baja California, northern Baja
California Sur, and northwestern Sonora.
OP: Acuña Basin, headwaters of Aguajita Wash, 32º02′30˝N, 112º55′W, just N of Puerto Blanco Mts,
19 Mar 1992, Baker 8787A (ORPI 14241).
CP: Pinacate Plateau: Open sandy desert, Gentry 3515 (DES, annuals, reproductive); Goodding 5 Mar
1940 (ASU). Pinta Sands: Simmons 16 Mar 1963 (CAB); 780 ft, low dunes, pistillate flower reddish, subtended
by red glands, the fruit green with red on carpel-ridges, the staminate flowers red,1 Feb 1992, Felger 92-32.
10.3 mi WSW of Papago Well, Camino del Diablo, 12 Mar 1983, Daniel & Butterwick 2682 (ASU; annuals,
reproductive). East Pinta Sands, 15 Sep 1992, Felger 92-751. 2 mi NW of Christmas Pass, Rutman 18 Feb
2002.
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Figure 34. Stillingia linearifolia. (A) Pinta Sands, 11 Feb 2014. Dunes S of Sierra Blanca, Pinacate Biosphere
Reserve, Sonora: (B & C) 15 Feb 2014; (D) 17 Feb 2008. (E) Gran Desierto, Mex Hwy 2, 5 Mar 2014.
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Tragia
Nearly worldwide, mostly tropical and subtropical; 175 species.
†Tragia sp.
Nose-burn; ortiguilla. Figures 35 & 36.
Herbaceous perennials, usually less than 50 cm tall, with stinging hairs; the hairs spreading,
relatively long, slender, straight, and silvery; sap essentially absent. Plants green especially when
well-watered and growing during hot weather, otherwise generally reddish-green especially in
drought or dry seasons and winter. Stems slender and twining. Leaves gradually drought-deciduous,
alternate, and petioled; blades often 1–3.5+ cm long, thin, broadly ovate to ovate, triangular-ovate, or
lanceolate and mostly cordate at the base; margins coarsely toothed and ciliate with prominent
stinging hairs; stipules triangular-lanceolate, green when young, becoming brown, scarious, and
relatively persistent. Inflorescences of slender, terminal and axillary racemes 1.5–4.5 cm long
including the peduncle: developing from young, growing stem tips, and continuing to develop as the
stem elongates and thus appearing axillary (opposite from a leaf). Inflorescences with straight,
spreading, silvery hairs throughout, finely glandular, the glands sessile, or some specimens with few
sub-stipitate glands only at the inflorescence tips or throughout the inflorescence. Male and female
flowers on the same inflorescences, petals none; female flowers solitary, at the base of inflorescences,
the stigmas papillate; male flowers above, the pedicel bases persistent. Fruits of capsules, 3-lobed,
the crests (midribs of the mericarps, or carpels) with prominent, spreading, silvery-white hairs like a
miniature mohawk haircut. Seeds 3 per capsule, nearly globose, 2.5 mm wide; without a caruncle.
Reproductive in response to spring and summer-fall rains.

Figure 35. Tragia sp. N-facing rocky slope, North Puerto Blanco Mountains, 5 Mar 2015.
Washes, canyons, and rocky slopes, often in shaded or protected habitats in many parts of
Organ Pipe except the southwest corner. This or a similar species has been in the Puerto Blanco
Mountains at least 3500 years.
Urtecho (1996; in press) reminds us that Tragia is a taxonomically difficult genus and that
“The Tragia situation in SW AZ is complex” (pers. comm. to Felger, 3 Mar 2015). Indeed the
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population in southwestern Arizona presents unanswered taxonomic questions and conflicting
opinions, and we are in a quandary of what to call it. In our opinion, there is only one species of
Tragia in Organ Pipe—perhaps it is an undescribed taxon or there is a need for modified
interpretation of an existing or proposed taxon. Robert Urtecho (pers. comm. 2–4 Mar 2015)
identified at least one Organ Pipe specimen as T. jonesii Radcliffe-Smith & Govaerts: The “image
(Pinkava 9978, US) is of a plant that has both the stipitate glands and twinning habit of T. jonesii.
This is what was once thought to be T. amblyodonta.” However, George Ferguson found that the
specimen of Pinkava 9978 at ARIZ is not consistent with N. jonesii specimens from Sonora and lacks
stipitate glands on the inflorescences. Tragia jonesii is distinguished in part by prominent tackshaped (stipitate) glands at least on the inflorescences and occurs in western Sonora and the Baja
California Peninsula. Steinmann and Felger (1997) reported the northernmost record to be from
northwestern Sonora (6 mi E of Altar, Wiggins 5972, US). In another email, Robert Urtecho shared a
“photo from Baja California (SD) of a plant that strongly resembles what you are observing. I call it
T. moranii. It is not [stipitate] glandular . . . . Please see my dissertation for this description” and
further reported, “I have looked over my records and can confirm that plants with leaves that match
the size of ‘T. moranii’ have been found with stipitate glands. The variability of Tragia is the cause
of the confusion. Under shaded or moist conditions, leaves can double in size. There is also some
variability in the glands present—even within the same population.” Tragia moranii, however, has
not been formerly published and is not known for certain north of Mexico. In his dissertation,
Urtecho maps T. moranii in Baja California and Baja California Sur, and shows one locality in
northwestern Sonora. The Organ Pipe specimens (cited below) show varying similarity with
Urtecho’s description for T. moranii.
Another possibility is aligning Organ Pipe specimens with a broadly interpreted T. nepetifolia
Cavanilles, although Urtecho (pers. comm. to Felger, 5 Mar 2015) advises that the Organ Pipe
specimens do not conform to his concept of T. nepetifolia. Urtecho (in press) indicates the United
States and western Mexico populations of T. nepetifolia “most closely resemble var. dissecta Müller
Argoviensis, one of four varieties.” Urtecho also reports Tragia nepetifolia var. dissecta has papillate
stigmas and “differs from other Tragia species in the flora area [United States] in its combination of
leaf blades that are often red-tinged with dentate to serrate margins and proximally are broadly ovate
to sometimes suborbiculate.” He also reports N. nepetifolia in the U.S. to be a montane species of
“pine-oak woodlands,” and thus precluding Sonoran Desert occurrence. However, Steinmann and
Felger (1997) report T. nepetifolia var. dissecta in Sonora occurring in Sonoran Desert, grassland, oak
woodland, and pine-oak woodland. Who will follow Robert Urtecho’s seminal work? Taxonomy
can be intriguing.
OP: Alamo Canyon: 12 Apr 1944, Clark 11589 (ORPI); 3 December 1977, Bowers 985 (2 sheets,
ARIZ 219423, 219365); Van Devender 31 Aug 1978. Puerto Blanco Mts, Dripping Wells, 18 Mar 1945, Gould
3021. Dripping Springs, 27 Oct 1951, Supernaugh 455 (ORPI). Arch Canyon, along East Loop, 28 March
1965, Niles 537. 3.3 mi from Rt. 85, peaks encircled by East Loop, 24 Nov 1972, Pinkava 9978 (ARIZ, ASU,
DES, US). 1 mi E of Visitor Center on Ajo Loop Rd, 9 Sep 1984, Van Devender 84-453. Growler Canyon,
Wirt 24 Apr 1989 (ORPI). Below arch in Arch Canyon, 2 Dec 1990, Felger 90-510. W side and base of Sierra
Santa Rosa, 509 m, 12 Mar 2003, Felger 03-315. Growler Valley, 8 Oct 2006, Rutman 20061008-1. †Puerto
Blanco Mts, leaf fragments, capsules, seeds, 980 to 3440 ybp (3 samples).
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Figure 36. Tragia sp. Alamo Canyon: (A & D) 10 Sep 2008; (E) 26 Mar 2005. (B) Arch Canyon, 16 Sep
2006. (C) Bates Well Road, about 1 mile S of Organ Pipe N boundary, 4 Aug 2014.
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ABSTRACT
A floristic account is provided for the legume family (Fabaceae) as part of the vascular plant
flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlife Refuge, and the Tinajas Altas Region in the heart of the Sonoran Desert of
southwestern Arizona. This flora includes 47 legume species in 28 genera, which is 6% of the total
local vascular plant flora. These legumes are distributed across three subfamilies: Caesalpinioideae
with 7 species, Mimosoideae 9 species, and Papilionoideae 28 species. Organ Pipe includes 38
legume species, Cabeza Prieta 22 species, and Tinajas Altas 10 species. Perennials, ranging from
herbaceous to trees, account for 49 percent of the flora, the rest being annuals or facultative annuals
or perennials and mostly growing during the cooler seasons.

This publication, encompassing the legume family, is our fourteenth contribution to the
vascular plant flora in southwestern Arizona. The flora area covers 5141 km2 (1985 mi2) in the
Sonoran Desert (Figure 1). These contributions are published in Phytoneuron and also posted on the
website of the University of Arizona Herbarium (http://cals.arizona.edu/herbarium/content/flora-swarizona).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Fossil specimens are
indicated with a dagger symbol (†). Non-natives not established (not reproducing) in the flora area
are marked with double asterisks (**) and the one non-native species with an established population
is marked with an asterisk (*). In the following species accounts, the accepted scientific names are in
bold and selected synonyms are italicized within brackets [--]. Common names, when known or
worthwhile, are in English, Spanish, and the Hia-Ced O’odham dialect, respectively (see Felger
2007a and Felger et al. 1992 for usage of Hia-Ced O’odham plant names). Spanish-language names
are italicized. The qualifications about and approximately are generally omitted, with the obvious
understanding that such quantitative values are, to varying degrees, seldom exact.
All photos and scans are by Sue Rutman unless otherwise stated and botanical illustrations
are by Lucretia Breazeale Hamilton (1908–1986) unless otherwise stated. All specimens cited are at
the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the abbreviations for
herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus National Monument
(ORPI), and the standardized abbreviations for herbaria (Index Herbariorum, Thiers 2014). We have
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seen specimens or images of all specimens cited. When no collection number is provided, the
specimen is identified by the date of collection. Generally only the first collector’s name is given.
Area designations are: OP = Organ Pipe Cactus National Monument; CP = Cabeza Prieta National
Wildlife Refuge; TA = Tinajas Altas Region. Additional explanation of the format for this flora series
is provided in Part 3 of this flora series (Felger et al. 2013b). Descriptions and keys pertain to taxa
and populations as they occur in the flora area.

Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.

FABACEAE (LEGUMINOSAE) – Legume Family
Annual or perennial herbs, shrubs, trees, or vines, many with nitrogen-fixing bacteria in root
nodules. Leaves and branches usually alternate. Leaves mostly once or twice pinnately compound,
often with pulvini at base of petioles, pinnae, and individual leaflets. (Pulvini are swollen areas, often
dark or differently colored, that swell or contract to open or close leaf parts, often in response to water
stress and night-day cycles; pulvini may sometimes be present but not functional.) Stipules usually
present, often well developed and persistent. Flowers usually bisexual and 5-merous. Sepals usually
5 and united. Petals mostly 5, often separate. Stamens mostly 5 or 10 to numerous. Pistil single,
superior, simple (1 carpel), the ovules attached along one side. Fruit usually a pod, highly diverse in
morphology, dry and dehiscent (opening) along one or both edges, or indehiscent and often with
mealy or fleshy pulp. Seeds 1 to many, often long-lived, the seed coat often hard and impervious to
water and air (scarification, i.e., nicking or abrading the seed coat, enhances germination).
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Worldwide with 3 subfamilies, 650 genera, 16,500 species. There are 47 species of legumes
in 28 genera in the flora area (Table 1). Four species are not native to the region, and only one,
Melilotus indicus, is established in the flora area. The Sonoran Desert flora includes 281 legume
species (estimate modified from Wiggins 1964), or about 11% of the total Sonoran Desert flora.
Legume species make up only 6.5% of the flora of southwestern Arizona (726 species, based on our
original checklist (Felger et al. 2013) and 12 subsequent additions). In comparison, legumes make up
only 5% of the flora of the Gran Desierto in adjacent northwestern Sonora (34 species of 668 total
native and non-native species; Felger 2000). The Organ Pipe flora includes 38 legume species (3 of
them not established as reproducing populations), Cabeza Prieta 22 species, and only 10 occur in the
hyper arid Tinajas Altas Region (Table 1). The subfamilies with their genera are listed below with the
number of species in the flora area in parentheses (for genera with more than one species).
Subfamily Caesalpinioideae. Trees, shrubs, and herbs in the flora area; seldom nitrogenfixing. Leaves once or twice pinnate. Flowers often showy, bilaterally symmetrical but often not
conspicuously so. Stamens usually 10, mostly separate. Largely of tropical or subtropical origin:
Chamaecrista, Hoffmannseggia (2), Parkinsonia (3), and Senna.
Subfamily Mimosoideae. Trees and shrubs (in the flora area), mostly nitrogen-fixing.
Leaves usually twice pinnate; leafstalks often with crateriform or cup-shaped nectary glands, the
center often raised and nectar filled when fresh, later becoming sunken. Flowers radial except the
pistil, mostly sessile or nearly so, and close together in spikes, heads, and racemes. Stamens usually
10 or numerous, usually much longer than the petals and forming the showy part of the flower, the
anthers small and often with a deciduous gland at the tip of the tissue connecting the 2 anther cells.
Mostly tropical and subtropical: Acaciella, Calliandra, Mimosa, Prosopis (3), Senegalia, and
Vachellia (2).
Subfamily Papilionoideae. Annual to perennial herbs, vines, shrubs, or trees, almost all
nitrogen-fixing. Leaves pinnately or digitately once compound or simple. Flowers bilaterally
symmetrical. Upper petal (banner or standard) flanked by 2 lateral petals (wings), the 2 lower petals
coalesced into a boat-shaped structure (keel) enclosing the stamens and style. Stamens mostly 10;
monodelphous, the filaments united into a tube, or diadelphous, with 1 free stamen and the others
with filaments united into a tube surrounding the ovary. Tropical to temperate: Acmispon (4),
Astragalus (4), Coursetia, Dalea (3), Desmodium, Galactia, Lupinus (3), Marina, *Medicago,
*Melilotus, Nissolia, Olneya, Phaseolus (2), Psorothamnus (3), Rhynchosia, Tephrosia, Trifolium, and
Vicia.
Legumes rival the grass family in economic importance worldwide, providing food, forage
and fodder, dye, fiber, medicine, and timber. Major legume food and fodder crops include alfalfa,
beans, clover, peanuts, peas, and soybeans, all of which are papilionoids. Several legumes in the flora
area featured importantly in the economies of local Sonoran Desert people: ironwood (Olneya),
foothill palo verde (Parkinsonia microphylla), desert and tepary beans (Phaseolus acutifolius and P.
filiformis), mesquite (Prosopis glandulosa/P. velutina), and screwbean (Prosopis pubescens) (e.g.,
Bell & Castetter 1937; Castetter & Bell 1942, 1951; Felger 2000, 2007a, 2007b; Felger & Moser
1985; Felger et al. 1992; Rea 1997). Legumes form important components of the local desert
vegetation. The most abundant and important larger legumes in the local vegetation are Olneya
tesota, Parkinsonia spp., Prosopis glandulosa, and P. velutina. These large Sonoran Desert legumes
are important nurse plants for an array of herbs, shrubs, and larger perennials including columnar
cacti.

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

4

Table 1. Local distributions and growth forms of legumes in southwestern Arizona. † = Fossil and modern
specimens; * = non-native; ** = non-native species not established in the flora area. OP = Organ Pipe Cactus
National Monument; CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. SU =
Summer/warm-season ephemerals; WI = winter-spring/cool-season ephemerals; NS = non-seasonal ephemerals;
PR = perennials. Totals are for the modern, established flora.
Region
Species

Organ
Pipe

Acaciella angustissima
Acmispon brachycarpus
Acmispon maritimus
†Acmispon rigidus

OP
OP
OP
OP

Acmispon strigosus
†Acmispon sp./spp.
Astragalus didymocarpus
Astragalus insularis
Astragalus lentiginosus
Astragalus nuttallianus

OP
(OP)
OP

†Astragalus sp.
Calliandra eriophylla
Chamaecrista nictitans
Coursetia glandulosa
Dalea mollis
Dalea pogonathera
Dalea pringlei

(OP)
OP
OP
OP
OP
OP
OP

Desmodium procumbens
Galactia wrightii
Hoffmannseggia glauca
Hoffmannseggia
microphylla
Lupinus arizonicus
Lupinus concinnus
Lupinus sparsiflorus

OP
OP

†Lupinus sp./spp.
†Marina parryi
**Medicago polymorpha
*Melilotus indicus
Mimosa distachya
Nissolia schottii

(OP)
OP
(OP)
OP
OP
OP

†Olneya tesota
**Parkinsonia aculeata
†Parkinsonia florida

OP
(OP)
OP

Growth Form

Ephemerals
Cabeza Tinajas
Perennials
NonPrieta
Altas Summer Winter
seasonal
PR
WI
WI

CP
CP

TA

CP

TA

PR
WI
WI
WI
WI
WI

CP
OP
OP

CP
CP

PR
SU
PR

CP

TA

NS
PR
PR
SU
PR
PR

CP
(TA)
OP
OP
OP

CP
CP

TA

(PR)
WI
WI
WI

(TA)
CP

NS
(NS)
NS
PR
PR

CP

TA

CP

TA

PR
(PR)
PR
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†Parkinsonia microphylla
Phaseolus acutifolius

OP
OP

CP

Phaseolus filiformis
Prosopis glandulosa
†Prosopis glandulosa
&/or P. velutina
Prosopis pubescens
Prosopis velutina
Psorothamnus emoryi
Psorothamnus fremontii
Psorothamnus spinosus

OP

CP
CP

PR
SU

(OP)
OP
OP

TA
NS
TA

PR

(TA)

(PR)
PR
PR
PR
PR
PR

CP
CP
TA

OP

Rhynchosia texana
†Senegalia greggii
†Senna covesii
Tephrosia tenella
Trifolium wormskioldii
†Vachellia constricta

OP
OP
OP
OP
OP
OP

**Vachellia farnesiana
Vicia ludoviciana
Totals: 43

(OP)
OP
38

5

CP
CP
CP

PR
PR
PR
PR

TA

WI
CP

PR

(CP)
22

(PR)
10

3

WI
12

4

24

KEY TO THE GENERA
1. Trees or woody shrubs, mostly more than 1 m tall (ambiguous cases key out in both places).
2. Small shrubs 1.5 m or less in height, unarmed (no spines or thorns).
3. Leaves twice pinnate; flowers mimosoid, whitish to pinkish………………..….…. Calliandra
3. Leaves once pinnate; flowers papilionoid, various colors.
4. Leaves sparsely pubescent, becoming glabrate, not gland-dotted and not staining yellow;
flowers white with yellow and pink; pods dehiscent, multiple-seeded…………..…… Coursetia
4. Herbage densely hairy, gland-dotted, often staining yellowish or orange when rubbed or
crushed; flowers blue or purplish; pods indehiscent, 1(2)-seeded.
…………………………………………………………… Psorothamnus emoryi, P. fremontii

2. Large shrubs or trees, usually more than 2 m tall; armed with spines or thorns or the twigs thorntipped (individual branches sometimes unarmed).
5. Bark green, at least on upper limbs; flowers caesalpinioid………………………... Parkinsonia
5. Bark not green (except sometimes on first or second year’s growth); flowers mimosoid or
papilionoid.
6. Leaves once pinnate, unifoliolate (“simple”) or plants leafless or essentially so; flowers
papilionoid.
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7. Bark smooth, the trunk not massive; leafless or with few, scattered, simple (unifoliolate)
leaves; branchlets sharp-pointed (spinescent) but otherwise unarmed.
………………………………………………………………………. Psorothamnus spinosus
7. Bark shredding, the trunk often massive; branches leafy, the leaves pinnate, with prominent
spines at base of at least some leaves……………………………………………….…. Olneya
6. Leaves twice pinnate; flowers mimosoid.
8. Spines between nodes, recurved, usually laterally compressed, and single (not paired);
mature pods conspicuously flattened (more than twice as wide as thick) and dehiscent.
9. Leaves (3.5) 6–8 cm long, with 2–4 pairs of pinnae; flowers lavender-pink; stamens 10
or fewer; pods 4–5.5 × 1 cm wide, separating into 1-seeded segments……………. Mimosa
9. Leaves 2.5–3.5 cm long, with 2–3 pairs of pinnae; flowers pale yellow; stamens
numerous, more than 10; pods (3.5) 6–15 × 1–2+ cm, gradually dehiscent, not separating
into segments…………………………………………...………………………… Senegalia
8. Spines at nodes (not between nodes), straight, round in cross-section, usually paired; pods
terete or nearly so (if somewhat flattened, then less than twice as wide as thick), dehiscent or
indehiscent.
10. Shrubs to trees often more than 5 m tall; leaves with 1 or 2 pairs of pinnae; stamens 10;
pods (7) 10–20 cm long, or tightly coiled, indehiscent………..…………………... Prosopis
10. Shrubs to 4 m tall; leaves with 2–6 pairs of pinnae; stamens more than 10; pods to 7.5
cm long (not coiled), gradually dehiscent (or sometimes indehiscent in V. farnesiana).
…………………………………………………………………………………….. Vachellia
1. Herbaceous annuals and perennials, not woody (ambiguous cases included if stems not rigid and
woody).
11. Vines, the stems not self-supporting; flowers papilionoid.
12. Annuals.
13. Plants without tendrils; leaflets 3…………………………………………………. Phaseolus
13. Leafstalk (rachis) ending in a tendril, the leaflets paired, 4 or more……………….….. Vicia
12. Perennials.
14. Leaves with 5 leaflets; pods indehiscent, and 1-seeded (samaras)………………….. Nissolia
14. Leaves with 3 leaflets; pods dehiscent with 2 or more seeds.
15. Leaflets mostly widest at about the middle, not gland dotted; flowers pinkish, in racemelike inflorescences much longer than the leaves; pods multiple-seeded…………….. Galactia
15. Leaflets mostly widest below the middle, the lower surfaces densely dotted with minute
golden glands (use magnification); flowers yellow, in small clusters shorter than the leaves;
pods 2-seeded……………………………………………………….…………… Rhynchosia
11. Not vines.
16. Perennials (note that Dalea and Marina have annual and perennials species and key in both
couplets).
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17. Leaves twice pinnate.
18. Slender-stem shrubs more than 50 cm tall; without reddish glands; flowers in nearly
rounded heads, mimosoid, white with a pinkish tinge; pods 4–6 cm long……….…. Acaciella
18. Herbaceous perennials to 30 cm tall; with stalked reddish glands on herbage,
inflorescences and pods; flowers in racemes, caesalpinioid, yellow; pods 2.5–3 cm long.
……………...……………………………………………………….. Hoffmannseggia glauca
17. Leaves once pinnate.
19. Leaves even-pinnate with (4) 6 (8) leaflets; flowers caesalpinioid, the anthers large, with
terminal pores…………………………………………………………...………………. Senna
19. Leaves somewhat palmate with 3–5 leaflets, or odd-pinnate with 9–23 leaflets; flowers
papilionoid, the anthers small, without terminal pores.
20. Leaflets 3–5; herbage not gland-dotted; flowers yellow; pods more than 20 mm long,
dehiscent, the valves rolled up after dehiscence, with more than 2 seeds.
…………………………………………………………………………… Acmispon rigidus
20. Leaflets 9–23; herbage gland-dotted; flowers blue to purple, pods 1.8–2.5 mm long,
indehiscent, 1-seeded.
21. Flowers subtended by bracts remaining with the open flowers; calyx lobes or teeth
(awns) longer than the calyx tube ………………………………………………….. Dalea
21. Flowers subtended by bracts falling away before the flower opens; calyx teeth
markedly shorter than the tube ………………………..………………………….. Marina
16. Obviously annuals; flowers papilionoid.
22. Leaves all with 3 leaflets.
23. Leaflets sessile; flowers in compact, bracteate, head-like clusters, the bracts conspicuous
and spinose……………………………………………………..…………………… Trifolium
23. At least the terminal leaflet on a slender stalk; flowers 1–few or in racemes, not in headlike clusters, the bracts inconspicuous or absent.
24. Flower stalks not longer than the leaves; pods coiled and bur-like, severalseeded…………………………………………………………………………….. Medicago
24. Flower stalks generally much longer than the leaves; pods ovoid and smooth, 1seeded……………………………………………………………………...…...…. Melilotus
22. Most or all leaves with 5 or more leaflets.
25. Leaves digitately compound……………………………………………...……… Lupinus
25. Leaves pinnately compound.
26. Herbage conspicuously gland-dotted; pods 2.5–3 (4) mm long, 1-seeded.
27. Flowers subtended by bracts remaining with the open flowers; calyx lobes or teeth
(awns) longer than the calyx tube ………………………………………………... Dalea
27. Flowers subtended by bracts falling away before the flower opens; calyx teeth
markedly shorter than the tube ………………………………………………… Marina
26. Herbage not gland-dotted; pods 4 mm or more in length, with 2 or more seeds.
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28. Leaves with (3) 5–7 leaflets; stipules represented by small, dark glands; flowers
yellow or orange and red, solitary or in umbels…………………….……….. Acmispon
28. Leaves with 7–25 leaflets; stipules not gland-like; flowers lavender or purple and
white, in racemes (1–3 in Astragalus nuttallianus and sometimes appearing umbellate).
29. Pods indehiscent (gradually or partially dehiscent in A. nuttallianus but the valves
do not separate and twist); widespread………………………………….... Astragalus
29. Pods dehiscent, the valves twisting after opening; Ajo Mts……….….. Tephrosia
Acacia, see Acaciella, Senegalia, and Vachellia
The genus Acacia sensu lato, the second largest in the legume family (after Astragalus),
includes some 1300 species worldwide: Australia (957 species), Americas (185 species), Africa (144
species), and Asia (89 species). The type of Acacia is generally considered to be A. scorpioides
(Linnaeus) W.F. Wight (= A. nilotica (Linnaeus) Willdenow ex Delile), a species of tropical Africa
and western Asia. The classic Acacia genus is polyphyletic, calling for generic reassignments.
Australian botanists wanted to reserve the name Acacia for their species in order to avoid nearly 1000
nomenclatural new combinations. In a decidedly political, albeit practical (depending on where you
live and work), taxonomic coup on the part of Australian botanists, the genus Acacia became a
conserved name applied only to Australian species (e.g., Brummitt 2004; Orchard & Maslin 2005)—
unless you decide not to recognize splitting of the genus. Seeming to take a cue from the U.S.
Congress, the proposal was presented and voted on in the late afternoon of the last day of a multi-day
meeting after most of the participants had gone home. That proposal, to retypify Acacia Miller from
an African to an Australian type by the Committee for Spermatophyta, was ratified at the final closing
session of the XVIIth International Botanical Congress held in Vienna, Austria, in July 2005. That
binding change by the Committee to the International Code of Botanical Nomenclature has been
highly contentious (e.g., Brummitt 2011; Cameron 2006; Kull & Rangan 2012; Luckow et al. 2005).
In their “Science, sentiment and territorial chauvinism in the acacia name change debate,”
Kull and Rangan (2012: 215) provided useful insights into this case and its wider implications for
biological taxonomy:
"As Helmreich (2005: 119) points out in the case of naming the algae species
found around Hawaii, ‘it is ironic that, through oral traditions, the Hawaiian names have
been perpetuated and usually accurately applied to the individual species, whereas
three-fourths of the scientific names have been changed in the past 90 years’. The living
scientific name for Acacia is Acacia in its broad sense, regardless of whether it is
properly classified according to the rules of cladistics or any other system. This, in part,
is why the acacia name change has generated such furor and emotion among members
of the international botanical community and generated outpourings of sentiment among
non-botanists in Australia, Africa and many other parts of the world.
Brummitt (2010, 2011) noted that the unprecedented uproar over the acacia name
required unconventional approaches to taxonomic rules so as to accommodate cases
where particular plant names are associated with strong sentiments. While he suggests
that bending the rules this one time would be ‘unlikely to impact on other names in the
future’ (2010: 1925), we suggest that aesthetic sentiments, territorial chauvinisms, and
personal agendas will always play a role in debates over classification and
nomenclature. Molecular systematics has put many plant classifications, and hence
names, under pressure, as have other scientific advances in the past and as others will no
doubt do in the future. The crises that result, for acacia and other names, may only be
truly resolved by finding ways to recognize and incorporate people’s feelings for sounds,
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places and traditions in plant names – even in Latin names. Denying their importance
by invoking the pretext of ‘scientific objectivity’ will only undermine the ability of the
International Code of Botanical Nomenclature to serve as a universal system into the
future."

Acaciella
Herbaceous perennials, shrubs, and trees; flowers mimosoid. A Neotropical genus of 15
species, segregated from Acacia.
Acaciella angustissima (Miller) Britton & Rose
[Mimosa angustissima Miller. Acacia angustissima (Miller) Kuntze]
White-ball acacia. Figure 2.
Attractive, slender-stem shrubs to 2 m tall, woody below, unarmed (without spines or thorns),
growing with warm weather, winter dormant. Leaves (8) 10–16 cm long, bipinnate, larger leaves
with 7–11 pairs of pinnae and many small leaflets; often sparsely hirsute or glabrous or essentially so,
especially with age; without leafstalk glands. Stipules inconspicuous. Flowers in nearly rounded
heads, white, sometimes with a pinkish tinge; stamens numerous (perhaps as many as 100), white,
and separate; flowering at least May to August. Pods 4–6 cm long, multiple seeded, dry at maturity
without mesocarp, the valves thin and rather papery, and gradually dehiscent.
Ajo Mountains in canyons and rocky slopes to peak elevations, but generally not on the more
arid slopes. This is the western limit for the species; the nearest populations are in the Sauceda and
Baboquivari mountains.
This species ranges across much of southern USA to Missouri and southward to Central
America.
Isely (1998) recognized three varieties of Acacia angustissima in Arizona, and Benson and
Darrow (1981) recognized two. Plants in Organ Pipe and nearby areas most nearly fit Isely’s concept
of A. angustissima var. suffrutescens (Rose) Isely, of southern and east-central Arizona and northern
Sonora. Some plants show features of A. angustissima var. shrevei (Britton & Rose) Isely, of southcentral Arizona and northern Sonora, but these two entities are doubtfully worthy of taxonomic
separation. Benson and Darrow (1981) treat var. suffrutescens and var. shrevei as synonyms of A.
angustissima var. hirta (Nuttall) B.L. Robinson, ranging from southern USA to Costa Rica.
This highly variable species includes a perplexing array of variation and more than two dozen
named taxa that a number of botanists have attempted to sort with varying degrees of success. In
temperate regions it is an herbaceous perennial, freezing to the ground in winter, but in the tropics it is
often a tree with a well-formed trunk and weedy shrub forms are common. The noted botanists
Lyman Benson (Benson & Darrow 1945, 1981), Duane Isely (1969, 1998), Rogers McVaugh (1987),
and Ira Wiggins (1942) all complained about the morphological and taxonomic morass but yet
defined infraspecific taxa for their own part of the world. Wiggins (1942: 233) summed up the
situation: “One recognizes a difference in two entities, but tries in vain to describe it.” It is hard to
slice up a continuum. The taxonomic revision of the genus by Rico and Bachman (2006) likewise
leaves an unresolved situation for the populations in northwestern Mexico and adjacent southwestern
USA.
OP: N fork of Alamo Canyon, 2750 ft, rocky soil, on cliff, 7 Oct 1951, Parker 7741. Bull Pasture,
3300 ft, 9 Aug 1979, Bowers 1793. Alamo Canyon, north fork, 2296 ft, shrub to 1.5 m tall, leaves dark green,
fruit pendulous, 17 Oct 1987, Baker 7550 (ASU).

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

10

Figure 2. Acaciella angustissima. (A) South fork of Alamo Canyon, 3 Sep 2014. Alamo Well: (B) 7 Sep 2013;
(E) 9 Sep 2013. Bull Pasture: (C & D) 19 Sep 2014; (F) 24 Sep 2006.

Acmispon – Deer vetch, trefoil
Annual or perennial herbs or subshrubs. Leaves odd-pinnate, the leaflets 3–7; stipules (those
in the Sonoran Desert) represented by small but conspicuous, dark glands. Flowers papilionoid;
yellow to red-orange, in small axillary umbels, the peduncle often with a leaf-like bract, or flowers
solitary in leaf axils. Stamens 10; 9 filaments fused, 1 free. Pods elastically dehiscent, the valves
coiling; seeds 2–12 (those in the flora area).
Western North America from Canada to Mexico, and South America; 23 species. A genus
segregated from Lotus.

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

11

1. Perennials; stems firm and upright, the internodes notably longer than the leaves; peduncles much
longer than the leaves; flowers 1.5–2 cm long……………………………………... Acmispon rigidus
1. Winter-spring annuals; stems not firm, ascending to prostrate, the internodes usually not longer
than the leaves; flowers nearly sessile or on peduncles shorter to slightly longer than the leaves;
flowers less than 1 cm long.
2. Plants markedly pubescent with long hairs; flowers sessile or nearly so, 1 per leaf axil.
................................................................................................................... Acmispon brachycarpus
2. Plants glabrous or pubescent but not densely long-haired; peduncles to slightly longer than the
leaves, 1- to several-flowered.
3. Leaflets broadly elliptic or nearly so, widest at or slightly above middle, the tip rounded to
pointed (acute) ............................................................................................. Acmispon maritimus
3. Leaflets markedly obovate, broadest at or near the tip and gradually tapered to the base, the tip
blunt (truncate) and sometimes notched .......................................................... Acmispon strigosus
Acmispon brachycarpus (Bentham) D.D. Sokoloff
[Hosackia brachycarpa Bentham. Lotus humistratus Greene]
Hill lotus. Figure 3.

Figure 3. Acmispon brachycarpus. (A, B, & D) Kuakatch Wash near Kuakatch Village, 11 Mar 2015.
(C) Coffeepot Mtn, 27 Feb 2005.

Spring annuals, mostly prostrate, densely hairy with rather long, soft, white to yellowish
hairs. Leaves ± 1 cm long; the leafstalk flattened, the leaflets 3 or 5, 5–15 mm long, broadly elliptic
to obovate. Flowers sessile or nearly so, ca. 5–7 mm long, yellow-gold, becoming reddish with age.
Pods 6–12 mm long, with 2–5 seeds.
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Widespread at least in the eastern half of Organ Pipe; on wide-ranging substrates such as
desert pavement and sandy or gravelly sediments in wash beds, from lower bajadas to upper
elevations.
Southwestern USA and adjacent Mexico.
OP: Near road 9 mi N of Sonoyta, 22 Mar 1941, McDougall 14. Dripping Springs, 25 Mar 1944,
Clark 11459 (ORPI). Alamo Canyon, 12 Apr 1978, Bowers 1246 (ORPI). 1.4 mi N of Visitors Center on Hwy
85, 31 Mar 1979, Bowers 1610. Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-280.

Acmispon maritimus (Nuttall) D.D. Sokoloff var. brevivexillus (Ottley) Brouillet
[Lotus salsuginosus Greene var. brevivexillus Ottley. L. humilis Greene. Hosackia humilis (Greene)
Abrams]
Bird’s-foot trefoil. Figure 4.
Spring annuals, mostly low-growing or prostrate. Herbage often semi-succulent, glabrous or
sparsely pubescent. Leaves 1.5–2.8 cm long, the leafstalk moderately flattened, the leaflets 3–7
(lower leaflet often single rather than paired), thick, broadly elliptic, the tip broadly rounded to acute
with a small, blunt point. Flowers 2–4 on slender peduncles with a leaflet-like bract on the joint
(node) below the flowers. Flowers 5.5–7 mm long, the corollas bright yellow, or the banner
becoming pale orange. Pods 10.5–16.5 mm long. Seeds 5–8 per pod, rounded, 1.3–1.4 mm wide,
mottled, and smooth.

Figure 4. Acmispon maritimus var. brevivexillus. Kuakatch Wash near Hwy 85: (A) 24 Mar 2014; (B–D) La
Abra Plain, South Puerto Blanco Drive, 25 Feb 2015. (E) Alamo Wash, 11 Mar 2014.
Widespread across the flora area; mostly along washes, also on bajadas and plains, and rocky slopes.
Baja California to southern California, Arizona, and northwestern Sonora.
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OP: Headquarters Area, 10 Apr 1941, McDougall 78. Pozo Nuevo, 30 Mar 1978, Bowers 1105. 2.5
mi W of Hwy 85 on one-way Puerto Blanco Drive, 11 Apr 1978, Bowers 1221. Above Bull Pasture on trail to
crestline, 3220 ft, 10 Apr 2005, Felger 05-232.
CP: 7 mi E of Papago Well, 22 Mar 1935, Peebles 10863. Tule Tank, 2 Feb 1992, Felger 92-67. San
Cristobal Wash, 11 Apr 1992, Harlan 157a (CAB). Bassarisc Tank, 26 Feb 1993, Felger 93-122A.

Acmispon rigidus (Bentham) Brouillet
[Hosackia rigida Bentham. Lotus rigidus (Bentham) Greene]
Desert rock-pea. Figure 5.
Perennial subshrubs, often summer-dormant, 20–70 cm tall; strigose with appressed white
hairs. Stems firm, brittle with age, with long internodes and sparsely leafy. Leaves and ultimately
many twigs drought deciduous. Leaves sessile or the petioles very short (1–2 mm long), the leaflets
3–5, thick, linear-oblong, 10–15 mm long. Peduncles (3) 5–10 cm long, resembling the twigs, mostly
1-flowered, with a 1–3-foliolate bract below the flower. Flowers 1.5–2 cm long, the corolla
uniformly bright yellow, soon developing a red-orange nectar guide, and with age the corollas
becoming red-orange or pink. Pods slender, 1.8–4 cm long. Seeds 6–12 per pod, 1.5–2 mm wide,
rounded or quadrangular. Flowering at least in early spring and sometimes with summer rains. Plants
sometimes killed by low temperatures.

Figure 5. Acmispon rigidus. Estes Canyon: (A) 2 Mar 2008; (B & C) 16 Feb 2005.

Arroyos and canyons among boulders and rock slopes, often north-facing; to the summits in
the granitic ranges in Tinajas Altas and eastward to the larger mountains in Organ Pipe. It has grown
in the Tinajas Altas Mountains for 11,000 years.
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Arizona, southern Nevada, southwestern Utah, southeastern California, both Baja California
states, and northern Sonora. Isely (1998: 657) wrote, “This desert species is perhaps our ugliest
Lotus.” We disagree, it is a beautiful plant when in full flower and is commercially grown as an
ornamental plant in southern Arizona (e.g., Mountain States Wholsale Nursery 2015).
OP: Pitahaya Canyon, Nichol 23 Feb 1939 (ORPI). Ajo Mts, summit, 1 Apr 1944, Clark 11527
(ORPI). W slopes of Montezuma’s Head, 2600 ft, 16 Jan 1976, Van Devender 76-1. Canyon Diablo, 13 Feb
1978, Bowers 1058. Arch Canyon, 900 m, 2 Dec 1990, Felger 90-547.
CP: Tule Tanks, 21 Mar 1933, Shreve 6228. Buckhorn Tank, 20 Mar 1987, Elias 10281. Vicinity of
Heart Tank, 27 Feb 1993, Felger 93-153. Observations: Halfway Tank, 15 Jun 1992, Felger. Sierra Pinta,
summit, 15 Nov 2003, Cain.
TA: Tinajas Altas, 5 Mar 1927, Harrison 3610. †Tinajas Altas, fruits, seeds, 4010 to 10,750 ybp (7
samples).

Acmispon strigosus (Nuttall) Brouillet
[Hosackia strigosa Nuttall. Lotus strigosus (Nuttall) Greene var. tomentellus (Greene) Isely. L.
tomentellus Greene]
Hairy lotus. Figure 6.

Figure 6. Acmispon strigosus. (A) Armenta Ranch, 13 Feb 2005. (B) By Matthew B. Johnson. (C) Alamo
Wash near Alamo Bridge, 26 Feb 2014. (D) Sandy Flat Campground, Kern River, Kern Co., CA, photo by Jean
Pawek, Rancho Santa Ana Botanic Garden Seed Program.

Winter-spring ephemerals; roots conspicuously nodulated. Stems spreading, becoming
prostrate, 4–30+ cm long. Herbage sparsely to densely hairy (cinereous to strigose). Leaves 7–23
mm long, the leafstalk flattened, the petioles 4–7.5 mm long, the leaflets (3) 5–7, relatively thick,
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keeled, obovate, 4.5–13 mm long, the tip truncate (blunt) and sometimes notched. Flowers solitary
and sessile in axils, or 1 or 2 on slender peduncles with a leaflet-like or sometimes 3-foliolate bract on
the joint (node) just below the flower(s). Flowers 7.5–9 mm long, the corollas bright yellow with a
red nectar guideline on the banner. Pods 12–27 mm long. Seeds 8–11 per pod, 1.5–2.2 mm wide; of
two kinds: nearly round, yellow-green, and minutely granulate, or somewhat kidney- or thickly Ushaped, mottled brown on buff, and smooth. Seed morphology seems constant for an individual plant
and perhaps among local populations.
Widespread in many habitats including washes, flats, dunes, and desert pavements, and less
common on rocky slopes.
Arizona below the Mogollon Rim to Nevada and California, Baja California, and
northwestern Sonora.
OP: Tres Alamos Canyon, 2700 ft, Nichol 24 Feb 1939. Dripping Springs, 16 Apr 1952, Parker 7939.
2 mi WSW of Bates Well, 30 Mar 1978, Bowers 1126. Aguajita, 6 Apr 1988, Felger 88-283. Trail above Bull
Pasture to the crestline, 3220 ft, 10 Apr 2005, Felger 05-233.
CP: Papago Well, 26 Mar 1932, Shreve 5923. Tule Tank, 2 Feb 1992, Felger 92-68. Bassarisc Tank,
26 Feb 1993, Felger 93-124. Pinta Sands, dunes, 11 Apr 1993, Felger 93-428. Chico Suni Hills, 2 Feb 2003,
Rutman 2003-32.
TA: Tinajas Altas, Van Devender 9 Mar 1980. Tinajas Altas Canyon, 19 Mar 1998, Felger
(observation).

†Acmispon sp./spp.
OP: †Puerto Blanco Mts, fruit fragments, seeds, modern (30) to 14,100 ybp (7 samples).

Astragalus – Milkvetch, locoweed
Winter-spring annuals in the flora area (elsewhere many are perennial herbs) with a welldeveloped taproot. Leaves odd-pinnate. Inflorescences of axillary racemes or spikes. Flowers
papilionoid. Calyx 5-toothed. Stamens 10; 9 filaments fused, 1 free. Pods variable, inflated or not,
sessile or the base variously elongated into a stipe or stipe-like stalk. Seeds 2 to many per pod.
This is the largest genus of flowering plants, with over 2500 species worldwide.
1. Racemes 2–18+ cm long (flower-bearing portion, does not include the peduncle), the flowers not
crowded, each 7–20 mm long; pods inflated.
2. Racemes 2–4 cm long; flowers 7–8 mm long; pods conspicuously inflated, one-celled; dunes of
Pinta Sands, Cabeza Prieta ………………………………………….………. Astragalus insularis
2. Racemes often 10–18 cm long; flowers ±10 mm long; pods moderately inflated, 2-celled with a
well-formed septum; east side of Organ Pipe..................……………..…. Astragalus lentiginosus
1. Racemes 2 cm or less in length, the flowers crowded, each 3–6 mm long; pods not inflated.
3. Racemes many-flowered; pods 4–5 mm long, rounded or ovoid, not curved, 2-seeded.
……………………………………………………………………….…. Astragalus didymocarpus
3. Racemes 1–3-flowered; pods 12–20 mm long, curved at maturity, multiple-seeded.
…………………………………………………………………………..… Astragalus nuttallianus
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Astragalus didymocarpus Hooker & Arnott var. dispermus (A. Gray) Jepson
[A. dispermus A. Gray]
Dwarf white milkvetch. Figure 7.
Herbage bluish green, with short white hairs. Stems very slender, spreading or sprawling, not
erect. Leaves 2–5 cm long; leaflets 9–17, oblong to oblanceolate or obovate, 3–10 mm long. Flowers
crowded into small, head-like rounded or ovate clusters on long, slender peduncles; flowers 5–6 mm
long, pink-purple with white on tips of wing petals. Pods 4–5 mm long, firm and wrinkled, with a
septum forming 2 chambers, each with a single seed.

Figure 7. Astragalus didymocarpus var. dispermus. (A & C) Armenta Ranch, 13 Feb 2005. (B & D) Coffeepot
Mountain, Maricopa Co., 27 Feb 2005.

Ajo Mountains, especially common and widespread above Bull Pasture, and elsewhere near
the north end of the mountains and the northern margin of the monument. Often growing with A.
nuttallianus.
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Variety dispermus occurs in southeastern California, eastern Baja California, southern and
western Arizona, and expected in Sonora east of Sonoyta. This species, with four varieties, ranges to
northern California and Pacific Baja California.
OP: Larrea-Ambrosia flat in valley N of Montezuma’s Head, Rutman 4 Apr 1998 (ORPI). Armenta
Road 1.4 mi W of Hwy 85, 11 Mar 2003, Felger 03-260. Above Bull Pasture, trail to crestline, 3220 ft, 10 Apr
2005, Felger 05-226 (ARIZ, ASU).

Astragalus insularis Kellogg var. harwoodii Munz & McBurney
Sand locoweed; kopondakud. Figure 8.
Stems erect to sprawling. Herbage green to silvery (strigulose), the pubescence mostly of
hairs much less than 0.5–0.6 mm long, firm, white, and mostly appressed. Leaves (3) 4–11 cm long;
leaflets 13–19 in number, 6–12 (20) mm long. Racemes 2–4 cm long; flowers not crowded, (5) 8–9
(10) in number, 7–8 mm long. Corollas violet when fresh and dry, the banner petal with dark spots
and a white eye between lavender veins. Pods (16) 20–24 mm long, papery-membranous, greatly
swollen (inflated), and purple flecked with minute, coarse hairs; with 8 or more seeds.

Figure 8. Astragalus insularis var. harwoodii. (A) Pinta Sands, 11 Feb 2014. (B) Photo by John MacDonald,
Rancho Santa Ana Botanic Garden Seed Program. (C) Dunes 22 mi SW of Sonoyta on Mex Hwy 8, Sonora, 27
Mar 2010. (D) Gran Desierto near Mex Hwy 2, Pinacate Biosphere Reserve, Sonora, 5 Mar 2014.
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Sand flats and dunes in the vicinity of the Pinta Sands and Pinacate Lava.
This variety occurs in southwestern Arizona, southeastern California, northeastern Baja
California, and northwestern Sonora. This species, with three varieties, ranges to Baja California Sur.
CP: Pinta Sands, Monson 21 Feb 1958 (CAB). Pinta Sands, 1.3 mi N of Mexico, 780 ft, sandy Larrea
desert, 10 Apr 1978, Reeves 6798 (ASU, det. R. Barneby 1978). Pinta Sands E of Pinacate Lava Flow, sand
dunes, 21 Mar 1979, Yatskievych 79-243. Dunes, 6 mi W of O’Neill’s Grave, 31 Mar 1983, Eiber 33.

Astragalus lentiginosus Douglas ex Hooker var. australis Barneby
Freckled milkvetch. Figure 9.

Figure 9. Astragalus lentiginosus var. australis. Vicinity of E boundary of Organ Pipe, near Kuakatch Village,
24 Mar 2013.

Plants fairly robust, the herbage glabrate or with curved or spreading hairs. Larger leaves 10
or more cm long; leaflets mostly 9–21, obovate to elliptic. Racemes elongate, open, the flowers not
crowded. Flowers ±1 cm long; pale pink-purple, becoming bluish with age, the banner with a white
spot at the base (white between pink-purple veins). Pods ±1.5–2 cm long, greenish and speckled with
red when fresh, moderately firm and inflated, nearly rounded in cross section, curved upward and
held upright, with coarse white and somewhat silky hairs; incompletely 2-chambered, the septum
readily visible, dividing ¾ of the pod. Seeds probably 10–20.
Known from the east side of Organ Pipe by a few specimens. These are likely waifs from
nearby areas to the east of Organ Pipe, where this milkvetch is fairly common. Plants from Organ
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Pipe and adjacent areas are spring annuals, although elsewhere this variety is known as a short-lived
perennial.
Southern Arizona eastward from Organ Pipe to west Texas and adjacent northern Mexico.
Barneby (1964) distinguished an amazing diversity of 36 geographic varieties of this species,
and Isely (1998) expanded the complex to 40 varieties; western USA and northern Mexico.
OP: Alamo Canyon, 2000 ft, Tinkham 18 Apr 1942 (det. Duane Isely, no date). Wash, 1798 ft, Walden
19 Apr 1964 (ASU, det. R. Barneby 1970). Victoria mine site 1.5 mi W of campground, 1650 ft, Kurmes 13
Mar 1989 (ASC).

Astragalus nuttallianus de Candolle cf. var. imperfectus (Rydberg) Barneby
[Hamosa imperfecta Rydber]
Small-flowered milkvetch. Figure 10.
Plants often diminutive, the stems very slender; hairs appressed, white and firm. Leaves
often 2–5.5 (7) cm long; leaflets 7–11 (13), elliptic to linear-elliptic, 3.7–17.6 mm long, the tips
pointed (acute to obtuse). Racemes on very slender peduncles 2.5–5 (8) cm long, 1–3-flowered:
flowers close together, each 5–6 mm long, semi-cleistogamous (only partially opening and selfing),
the petals lavender-pink. Pods 12–20 mm long, multiple-seeded, slender and strongly curved at
maturity, not inflated and gradually or partially dehiscent. Seeds mostly 12–16 per pod.

Figure 10. Astragalus nuttallianus. (A) Kuakatch Wash near Hwy 85, 2 Mar 2008. (B) By Lucretia Breazeale
Hamilton. (C) A. nuttallianus var. imperfectus, photo by John MacDonald, Rancho Santa Ana Botanic Garden
Seed Program. (D) Chuckwalla Hills, 27 Feb 2005.
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In many habitats across most of the flora area; sandy, gravelly, and rocky soils, especially
along washes, canyons, and floodplains, also on bajadas, plains, slopes, and mountains. This is the
most common and widespread Astragalus in the region and the only one that occurs in both Cabeza
Prieta and Organ Pipe. A member of this species complex was present in the Ajo Mountains 9600
years ago.
Astragalus nuttallianus occupies southwestern USA and the northern half of Mexico.
Barneby (1964) recognized 10 varieties. Most of the specimens from the flora area resemble
var. imperfectus, which occurs in western Arizona, southeastern California, Nevada, northwestern
Arizona, and northeastern Baja California. This variety is distinguished in part by its relatively short
calyx lobes (to ca. 1.5 mm long) and short hairs (0.8 mm long or less). Two other varieties have been
cited for the region: var. austrinus (Small) Barneby, which mostly ranges eastward, and var.
cedrosensis M.E. Jones, which mostly ranges westward. Specimens from the general flora area
identified or annotated by Barneby (1964) and also by Isely (1998) do not necessarily match key
features for the varieties given in their publications.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939. Boulder Canyon, 10 Mar 1973, Shervanick 723
(RSA). N end Bates Mts, 23 Feb 2003, Rutman 2003-180 (ORPI). 0.5 mi W of Growler Pass, 8 Mar 2003,
Rutman 2003-273 (ORPI). 0.1 mile E of OP western boundary, San Cristobal Valley, 20 Mar 2003, Rutman
2003-369 (keys to var. cedrocensis). Above Bull Pasture, trail to crestline, 3220 ft, 10 Apr 2005, Felger 05-227.
†Variety not known: Alamo Canyon, fruits, seeds, 9570 ybp.
CP: Agua Dulce Mts, Elias 19 Mar 1987 (RSA). NE of Davis Hills, Elias 20 Mar 1987 (RSA). Tule
Mts, 12 Apr 1992, Harlan 245 (CAB). Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-270.

†Astragalus sp.
OP: Montezuma’s Head, seeds, 21,840 ybp.

Calliandra
Herbaceous perennials, shrubs, and trees. Flowers mimosoid. Southwestern USA to South
America; 130 species.
Calliandra eriophylla Bentham
Fairy duster; huajillo. Figure 11.
Unarmed woody shrubs often 0.5–0.8 (1) m tall, with firm but flexible stems and grayish
bark; especially the young growth moderately to densely pubescent with short white hairs. Leaves
twice pinnate, without leafstalk glands, gradually drought deciduous and frost sensitive, the pinnae
(1) 2‒4 pairs; leaflets 2.5–6 mm long, 6–15 pairs per pinna. Long-shoot leaves may be much larger
than short-shoot leaves. Flowering mostly in February and March and also with summer rains;
inflorescences axillary; flowers clustered in pedunculate heads. Flowers sessile, the stamens showy
and numerous, united below, 1.5–2 cm long, whitish to pinkish, opening at night, drooping with
daytime heat; anthers small, the pollen shed in 8-grained polyads. Pods often 4–7.5 cm long,
flattened with thick cord-like margins, the valves separating elastically and curling back but not
twisting.
Widespread in Organ Pipe, mostly along washes and rocky slopes of hills and mountains, and
in the eastern portion of Cabeza Prieta mostly on north-facing slopes and arroyo banks.
Southeastern California to Texas and southward to Chiapas and Baja California.
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OP: Quitobaquito, Nichol 3 Mar 1939 (ORPI). Ajo Mt Drive, Mar 1976, McCarten 2058. Puerto
Blanco Drive, 13 mi NW Visitor Center, 11 Feb 1978, Bowers 1048. Walls Well Road, Van Devender 30 Aug
1978. Bull Pasture, 1500 ft, Mittleman 10 Mar 1981 (DES).

Figure 11. Calliandra eriophylla. (A) Little Ajo Mts, 24 Feb 2008. (B) Ajo, 18 Mar 2005. (C) Victoria Mine,
1 Apr 2010. (D) By Lucretia Breazeale Hamilton.
CP: Charlie Bell Road at E boundary of Refuge, 25 Feb 1993, Felger 93-48.

Chamaecrista – Partridge-pea
Annuals, herbaceous perennials, shrubs, and trees. Flowers caesalpinioid. Mostly New
World; 270 species. A genus segregated from Cassia.
Chamaecrista nictitans (Linnaeus) Moench var. mensalis (Greenman) H.S. Irwin & Barneby
[Cassia leptadenia Greenman var. mensalis Greenman. Chamaecrista leptadenia (Greenman)
Cockerell]
Sensitive partridge pea. Figure 12.
Delicate summer annuals with a single main axis, often 10–30+ cm tall. Herbage pubescent,
the leaflets ciliate. Leaves once-pinnate, (2) 3–4.5+ cm long, with a prominent, raised petiole gland,
and 7–15 pairs of leaflets. Flowers in leaf axils, bright yellow, ± 5 mm long. Stamens variable in this
species, with 5–10 functional stamens; anthers opening by terminal pores. Pods 3.5–4+ cm long,
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elastically dehiscent, with (5) 8–12 seeds. Seeds ± quadrangular, 2 mm wide, dotted with raised
glands.

Figure 12. Chamaecrista nictitans var. mensalis. Bull Pasture, 19 Sep 2014.

Known from the flora area by a single collection from the Ajo Mountains, where it was
common along an ephemeral stream.
Irwin and Barneby (1982) recognized 12 subspecies and varieties of this annual species,
ranging from the USA to Argentina. Variety mensalis ranges from the southwestern USA to
Michoacán and also occurs in Baja California Sur.
OP: Bull Pasture, along ephemeral stream, 19 Sep 2014, Rutman 20140919-5.
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Coursetia
Herbaceous perennials, shrubs, and trees. Flowers papilionoid. Southwest USA to Argentina
and the Caribbean; 40 species.
Coursetia glandulosa A. Gray
[C. microphylla A. Gray]
Sámota. Figure 13.

Figure 13. Coursetia glandulosa. (A) Estes Canyon Trail, 25 Sep 2013. (B) Alamo Canyon, 4 Mar 2006. (C‒
D) Ajo, 17 Mar 2015. (E) Senita Basin, 15 Mar 2015. (F) Arch Canyon, 2 Aug 2013.
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Unarmed shrubs to 2.5 m tall with multiple and slender, flexible, hardwood stems. Leaves
often 2–6 cm long (highly variable, reaching ca. 12 cm when well watered, especially with summerfall rains), even-pinnate mostly with 8–18 leaflets, the leaflet midrib extends into a short bristle-tip
(apiculate); foliage unfolding after flowering if there is sufficient soil moisture; leaves luxuriant with
large, thin leaflets during the summer-fall rainy season and gradually drought deciduous during fall
and winter. Inflorescence branches, peduncles, calyx, and pods glandular pubescent. Flowers 10–12
mm long, the petals pale yellow and white with faint red tinges, flowering mostly in March and April,
often when the plants are leafless or nearly so. Stamens 10; 9 filaments fused, 1 free. Pods to 6+ cm
long, slender, glandular-sticky, multiple-seeded, with a septum and constriction between each seed,
and explosively dehiscent, the valves coiling.
Widespread in the less arid areas in Organ Pipe; canyons and on rocky slopes, especially
north- and east-facing. The most arid locality for this shrub is in the Bates Mountains. It was in the
Ajo Mountains 1200 years ago.
Southern Arizona and southwestern Chihuahua to Oaxaca and Baja California Sur.
The stems are sometimes encrusted with orange-colored lac produced by the ant-tended scale
insect Tachardiella fulgens (Kondo & Gullan 2011). In southern Arizona and western Sonora we
know of this orange lac only occurring on Coursetia glandulosa, although the occurrence tends to be
highly localized. This lac, plastic when heated, was used by Native Americans as a sealant and
adhesive (Felger 2007a; Felger & Moser 1985; Felger & Wilder 2012). Sesbania is erroneous
reported as a possible host plant (e.g., Kondo & Gullan 2011). The error can be traced to Cockerell
(1895: 1–2), who wrote, “Hab. Arizona, received from Prof. J.W. Toumey [University of Arizona,
Tucson] . . . . has seen only the stem of the food-plant, but thinks it is a Sesbania” (Kondo & Gullan
2011: 357). Sesbania is an annual in the Sonoran Desert region and is not known to be a host plant
for Tachardiella. Similar and far more common and more widely utilized lac from T. larrea occurs on
creosotebush (Larrea) (e.g., Felger 2007a; Stacey et al. 1998).
OP: Alamo Canyon, Nichol 4 May 1939. Senita Pass, 13 Apr 1941, McDougall 86. Dripping Springs,
15 Apr 1952, Parker 7919. N end Puerto Blanco Mts, 14 Mar 2003, Rutman 2003-308 (ORPI). Canyon NW of
Kino Peak, 2000 ft, 20 Mar 2005, Rutman 2005-0320-35 (ORPI). †Alamo Canyon, twigs, leaflets, 1150 ybp.

Dalea
Annual or perennial herbs and shrubs. Herbage and flowers dotted with blister-like glands
(secretory vesicles with aromatic oils). Leaves odd-pinnate (leaflets lacking the small wavy lines seen
in Marina). Flowers papilionoid, subtended by a bract and usually 2 bractlets. Calyx tube 10-ribbed
with rows of glands between the ribs, and 5 ribs extending into lobes, teeth and/or awns longer than
the tube (those in the flora area). Stamens 9 or 10 (those in the flora area), the filaments united below
(basally) into a tube. Pods indehiscent, small and 1-seeded (two ovules in each ovary but only one
matures into a seed). New World; 165 species.
1. Annuals; stems and leaves pubescent; widespread and common………………..…….. Dalea mollis
1. Perennials; stems and leaves glabrous or glabrate; Ajo Mountains and not common.
2. Leaflets 5–7 per leaf; floral bracts (subtending each flower) glabrous……… Dalea pogonathera
2. Leaflets 13–29; floral bracts hairy……………………………………………….... Dalea pringlei
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Dalea mollis Bentham
Silky dalea. Figure 14.
Non-seasonal annuals, mostly found during spring and sometimes living through the summer;
highly variable in size depending on soil moisture; with a relatively deep, yellow-orange taproot and
nodulated secondary roots. Herbage with slender, spreading, white hairs and dotted with swollen,
maroon glands. Stems 10–30+ cm long, erect to prostrate with age. Leaves 1.5–2.7 (3) cm long;
leaflets (7 or 9) 11 or 13, often glaucous, mostly cuneate to obovate or obcordate, 4–7 mm long, the
tip often truncate or notched, the lower surfaces gland-dotted, the upper surfaces glandless, the
margins entire and flat. Racemes (1) 1.5–3.5 cm long, densely flowered and appearing furry due to
densely crowded, long, whitish to tawny, and tightly spiraled silky hairs on the calyx tube and teeth,
the hairs often obscuring the flowers and fruits. Inflorescences and pedicels with conspicuous
teardrop-shaped, dark maroon-brown glands remaining after the flowers or fruits have fallen.
Flowering at a very early age and continuing as long as soil moisture is available. Floral bracts 0.7–1
mm wide, often extending into an awn-like bristle. Pedicels very short and persistent. Calyx tube
1.8–2.4 mm long (measured from pedicel to sinus between calyx teeth), with rows of small iridescent
orange glands, the margins and midribs dark maroon, the teeth triangular, the midribs extending into
stout, densely long-haired bristles (awns). Corollas (3.5) 4.5–6.5 mm long, scarcely longer than the
calyx teeth/bristles. Wing petals notched with a gland, or the notch and gland sometimes absent.
Upper, or exposed, portion of petals violet, drying red-purple. Pods 2.5 mm long, obovoid.

Figure 14. Dalea mollis. (A & D) Knucklehead Wash, south of Childs Mtn, 3 Mar 2015. (B) Charlie Bell
Road, southern foothills of Childs Mtn, 5 Sep 2014. (C) Ajo, 23 Mar 2015. (E & F) Gran Desierto, 5 Mar
2014. (G) Acuna Valley, 12 Mar 2015.
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One of the most common and widespread ephemeral legumes in the region. Found on a wide
variety of substrates, disturbed and undisturbed, from low to high elevations, including washes, sandy
plains, dunes, and slopes. Plants on dunes are lighter-colored than those off the dunes. Its history in
the flora area extends to 6000 years.
Sonoran Desert in Arizona, California, Baja California, Baja California Sur, and Sonora.
OP: 8 mi S of Growler Well, Bates Mts, Nichol 17 Apr 1939. Growler Mts, foothills, 16 Apr 1952,
Parker 7976. Cipriano Pass, 30 Mar 1978, Bowers 1115. E end of Quitobaquito Hills, Warren 10 Nov 1983.
Alamo Canyon, 17 Oct 2013, Rutman 20131017-5. Trail above Bull Pasture, 4090 ft, 15 m below crestline, 10
Apr 2005, Felger 05-286.
CP: 1 mi E of Papago Well along Camino del Diablo, 13 Mar 1983, Eiber 19. NE edge of Las Playas,
15 Apr 1964, Niles 363. Pinta Sands, 15 Sep 1992, Felger 92-779. Tule Desert, 2 mi NW of Christmas Pass,
Rutman 18 February 2002.
TA: E margin of Davis Plain at base of Gila Mountain, W branch of Camino del Diablo, 965 ft, in rock
crevices and nearby on sandy soil, Felger 05-67. †Tinajas Altas, fruits, 5860 & 5940 ybp.

Dalea mollis is one of five species comprising sect. Theodora of subg. Theodora, occurring
in Mexico and southwestern USA (Barneby 1977). Dalea mollis, D. mollissima, and D. neomexicana
form a complex of similar appearing but distinctive species. Some confusion is due to the many
misidentified specimens in herbaria. Barneby’s extraordinarily detailed descriptions, information, and
insight are worthy of review and continued investigation.
Dalea mollis is replaced by D. mollissima in the hotter and drier, lower elevations of the
western and northwestern reaches of the Sonoran Desert mostly in southwestern USA and into the
Mohave Desert. However, their geographic ranges overlap and the two species often occur together
with no indication of intermediates or hybrids. “Probably the small, dull-hued flowers are
autogamous, which would permit two closely related species to mingle without loosing their identity”
(Barneby 1977: 162). Dalea mollis is replaced to the east, from Arizona to Texas and southward into
the Chihuahuan Desert Region in Mexico, by D. neomexicana A. Gray. They are apparently
allopatric. In Arizona D. neomexicana generally occurs at elevations above the Sonoran Desert.
Dalea mollissima (Rydberg) Munz
[Paroselea mollissima Rydberg]
Non-seasonal ephemerals; resembling Dalea mollis but generally more robust and larger in
all dimensions, the leaflets notably more glaucous and their margins undulate (wavy). Leaflets (9)
11–15 per leaf, mostly 5–8+ mm long. Floral bracts greenish, lanceolate, 0.8–1.6 mm wide. Calyx
tube 2.5–3 mm long, the bristles (awns) 2.6–4.5+ mm long. Keel petals about as long as the calyx,
thus hardly showing; wing petals entire, glandless.
Sandy plains with Larrea and Ambrosia dumosa in the extreme northwestern corner of the
Gran Desierto in Sonora, closely approaching the southwestern part of the flora area in Cabeza Prieta
and the Tinajas Altas Region. Dalea mollissima also occurs in Arizona near the western and
northwestern limits of the flora area, as well as other dry regions of western Arizona, southern
Nevada, northeastern Baja California, and southeastern California. They can be distinguished as
follows:
1. Leaflet margins entire and flat; floral bracts 0.7–1 mm wide; calyx tube 1.8–2.4 mm long, the calyx
teeth (bristles) 1.1–3.1 mm long; wing petals often notched and with a gland…………... Dalea mollis
1. Leaflet margins undulate (wavy); floral bracts 0.8–1.6 mm wide; calyx tube 2.5–3 mm long, the
calyx teeth (bristles) 2.6–4.5+ mm long; wing petals entire, glandless…………….. Dalea mollissima
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Dalea pogonathera A. Gray var. pogonathera
Bearded prairie-clover. Figure 15.
Herbaceous perennials, often with slender stems from a thick, knotty rootstock; herbage and
inflorescences gland-dotted; herbage glabrous. Leaves often to 2 cm long; leaflets mostly 5 or 7,
linear to narrowly elliptic, less than 1 cm long. Flowers to 10 mm long, crowded on spikes often 3–
10 cm long; calyces densely hairy with long, silky, brownish hairs; corollas purple; anthers bright
orange and conspicuous. Flowering non-seasonally following rains. Pods 4 mm long, and with silky
hairs.

Figure 15. Dalea pogonathera var. pogonathera. (A) Salero Ranch, Santa Cruz Co., 8 Aug 2013, photo by Sue
Carnahan. (B & C) Portal-Paradise Road, Chiricahua Mts, Cochise Co., 2 Jul 2006, photos by Patrick
Alexander (SEINet).

Scattered records from the Ajo Mountains to the west-central part of Organ Pipe where it is a
western outlier from the main population. The nearest recorded population is in the Baboquivari
Mountains.
Arizona to western Texas, and northern Sonora to Coahuila and Zacatecas. Another variety
occurs eastward in Texas and northeastern Mexico.
OP: Near Dripping Springs, Puerto Blanco Mts, 2000 ft, gravelly soil along wash on desert plain,
foothill palo verde association, 16 Apr 1952, Parker 7922. 50 Mile Drive near Quitobaquito, 26 Mar 1965,
Ranzoni 338 (ORPI). Estes Canyon, Hesselberg 10 Apr 1966 (ASU). 2-way Puerto Blanco Drive, 10 mi W of
Hwy 85, 11 Apr 1978, Bowers 1223 (ORPI; essentially the same place as Parker 7922).

Dalea pringlei A. Gray var. pringlei
[Thornbera pringlei (A. Gray) Rydberg]
Pringle’s prairie-clover. Figure 16.
Herbaceous perennials and also flowering in the first season or year, erect growing, 0.5–2 m
tall, the stems generally straight, glabrous or sparsely pubescent near the inflorescences. Herbage,
calyces, and pods gland-dotted. Foliage sparse; leaves glabrous, often 1.5–5 cm long with 13–29
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leaflets. Floral bracts densely hairy. Flowers crowded in terminal spikes 2–9 cm long appearing
furry with silky haired (silky pilose) calyces. Corollas purple; anthers yellow. Flowering in spring
and with summer rains. Pods 2.5–3 mm long.

Figure 16. Dalea pringlei var. pringlei. Alamo Canyon: (A) 5 Nov 2013; (B–D) 20 Oct 2013.

Higher elevations in the Ajo Mountains, often on nearly barren rock, and Alamo Wash from
the canyon area to below the Hwy 85 bridge.
Variety pringlei occurs eastward in southern Arizona and in northern Sonora. Two other
varieties occur in southern Sonora, Sinaloa, and southwestern Chihuahua.
OP: Near top Mt Ajo, Dakan 25 Jan 1973 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10
Apr 2005, Felger 05-286. Alamo Canyon, ⅓ mi upstream from Alamo Campground, 17 Oct 2013, Rutman
20131017-5.
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Annuals, herbaceous perennials, shrubs, and a few trees.
irregularly shaped. Nearly worldwide; 275 species.
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Flowers papilionoid; pods

Desmodium procumbens (Miller) Hitchcock
[Hedysarum procumbens Miller. Desmodium procumbens var. exiguum (A. Gray) B.G. Schubert. D.
procumbens var. transversum (B.L. Robinson & Greenman) B.G. Schubert. D. wigginsii Schubert]
Western tick-clover. Figure 17.
Delicate summer annuals, often beneath trees and shrubs; usually short-lived and with very
slender stems. Leaflets rough and dry to the touch due to minute hooked hairs. Leaves polymorphic,
the earliest (lower) leaves with a single and broad leaflet, mid-stem leaves with 3 leaflets, the upper
leaves with 1–3 narrow leaflets. Corollas pink, keel plus banner ca. 3–4 mm long; banner with a
basal yellow-green “eyespot.” Stamens 10, 9 united, 1 free. Pods unique, slender with minute
hooked hairs, and often twisted or curled and resembling a string of cut-outs with 1-seeded triangular
to somewhat square segments, and breaking apart between the segments. Reproductive August and
September.

Figure 17. Desmodium procumbens. Bull Pasture Trail, 8 Sep 2014.

Ajo and Diablo mountains, mostly above 850 m; among rocks, along washes, and beneath
trees and shrubs.
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Eastward and northward in southern and central Arizona to New Mexico, Mexico to South
America, the West Indies, and adventive in the Old World. If varieties are recognized, Arizona
populations are var. exiguum. The varieties as well as species boundaries are poorly understood. D.
procumbens is closely related to and perhaps not distinct from D. neomexicanum A. Gray, ranging
from southeastern Arizona to Texas and South America.
OP: Bull Pasture, under shrubs, 20 Oct 1978, Bowers 1549 (ORPI). Ajo Mts, saddle between
Arch & Boulder Canyons, also common along the trail up N-slope to the saddle, 16 Sep 2006,
Rutman 2006-0916-2. Diablo Mts, 2647 ft, shaded base of N-facing cliff, coarse colluvium, 22 Sep
2013, Rutman 20130922-26.
Galactia
Perennial herbs and vines. Flowers papilionoid. Nearly worldwide; 60 species.
Galactia wrightii A. Gray
Figure 18.

Figure 18. Galactia wrightii. Bull Pasture Trail: (A & E) 8 Sep 2014; (B & C) 19 Sep 2014. (D) Salero Ranch,
Santa Cruz Co., 1 Aug 2013, photo by Sue Carnahan.
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Herbaceous perennial vines from tough rootstocks. Leaves pinnately 3 foliolate, the leaflets
usually oblong, variable with seasonal conditions; stipules small and deciduous. Inflorescences of
several- to many-flowered racemes. Flowering at least August to October. Calyx 4-lobed, resulting
from fusing of the upper 2 lobes, the lobes longer than the tube. Banner petal whitish with pink lines
(nectar guides), other petals pale purple and pink. Stamens 10; 9 fused, 1 free. Pods slender, 5–6 cm
long, straight to moderately curved, dehiscent with twisting valves. Seeds often 8–10 per pod,
mottled black and brown.
Ajo Mountains above 850 m, often growing with Quercus and Vauquelinia.
Central Arizona to western Texas southward at least to Chihuahua and Sinaloa.
OP: Bull Pasture Trail, ca. 2800 ft, 20 Oct 1978, Bowers 1543. Arch Canyon, beneath arch, Rutman
26 Sep 2002 (ORPI). Trail below Bull Pasture, NE-facing slope against wall of bedrock, common on midelevation and higher elevations of Ajo Mts, 22 Oct 2006, Rutman 20061022-16.

Hoffmannseggia
Unarmed perennial herbs and shrubs, generally with stalked glands. Leaves twice pinnate,
the pinnae odd-pinnate; stipules small. Flowers caesalpinioid, in terminal racemes or panicles.
Flowers yellow, the petals often red-flecked. Stamens 10, separate. Pods flattened, tardily dehiscent
or indehiscent.
Southern USA and Mexico, and South America; 21 species.
1. Herbaceous perennials with seasonal stems less than 30 cm tall….……… Hoffmannseggia glauca
1. Shrubs with perennial stems to about 1 m tall……………………… Hoffmannseggia microphylla
Hoffmannseggia glauca (Ortega) Eifert
[Larrea glauca Ortega. Caesalpinia glauca (Ortega) Kuntze]
Hog potato; camote de ratón; ’i:kovi. Figure 19.
Herbaceous perennials from deep rhizomes and edible, small, potato-like tuberous roots;
herbage with stalked, reddish glands and short, white hairs. Stems renewed annually or seasonally,
usually several, ca. 15–20+ cm tall including the terminal inflorescence. Leaves several near the stem
base, twice pinnate, 6–12 cm long, long petioled, with (7) 9 or 11 pinnae, the terminal pinna longest
and with as many as 11 leaflet pairs, the other pinnae with 4–9 leaflet pairs; leaflets oblong, 2.8–5.5
(7) mm long. Inflorescences, flowers including sepals, petals, and filaments, and pods dotted with
stalked glands, these sometimes red. Flowers in terminal racemes, the petals predominantly yellowgold, the upper, keeled petal spotted red, stamens 10, separate, often red, and shorter than the petals.
Pods 2.5–3 cm long, compressed, glandular, indehiscent to tardily dehiscent, and readily deciduous;
several-seeded. Flowering during warm weather.
Locally abundant in clay soils of the large internally draining playas in Cabeza Prieta.
Southeastern California to Kansas and southward to both states of Baja California and
northern Sonora to San Luis Potosí; also Peru, Chile, and Argentina.
The tuberous “potato-like” roots, or “wild potatoes,” were cooked and eaten by the Cocopahs,
Quechans (Yumas), Gila River Pimas, and others (Castetter & Bell 1951; Chittenden 1901; Forde
1931; Gifford 1933). The Gila River Pimas sometimes got the tuberous roots from a ground
squirrel’s cache during plowing (Rea 1997).
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CP: Pinta Playa, Phelps 9 Oct 1977. Las Playas: 11 Apr 1978, Reeves 6806; 28 Nov 2001, Felger 01556.

Figure 19. Hoffmannseggia glauca. (A & C) Ajo, 12 Sep 2013. (B) Dog Canyon Trailhead, Big Bend National
Park, TX, 16 Apr 2007, photo by Patrick Alexander (SEINet).

Hoffmannseggia microphylla Torrey
[Caesalpinia virgata Fisher] Figure 20.
Shrubs to about 1 m tall, with many slender, rush-like slender stems and sparse foliage.
New shoots, leafstalks, inflorescences, and buds with short white hairs but not stipitate glandular, the
leaflets sparsely hairy or glabrate. Leaves few and widely spaced, quickly drought deciduous, 1.5–4.5
cm long, with 3 pinnae, the terminal one with 6–11 leaflet pairs, the lateral pinnae with 3–9 leaflet
pairs; leaflets 2–3 (5) mm long. Inflorescences reaching 10–25 cm long. Flowers 13–15 mm wide,
yellow, the banner with a yellow-brown or reddish arc, the sepals becoming orange with age. Pods
1.5–2 cm long, crescent-shaped, densely dotted with thick-stalked yellowish glands. Flowering
various seasons including spring.
This species approaches the Tinajas Altas Region at the Fortuna Mine site on the west side of
the Gila Mountains.
Southwestern Arizona, northwestern Sonora, southeastern California, and northeastern Baja
California.
Yuma Co.: Foot of the Fortuna Mts (W side), 27 Mar 1935, stony wash, Aven Nelson & Ruth A.
Nelson 1298 (RM). Gila Mts near Fortuna Mine, 21 Feb 1979, Bowers 1588.
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Figure 20. Hoffmannseggia microphylla. (A & B) Mecca Hills, Riverside Co., CA, 25 Feb 2012. (C) Near
Cactus City Rest Area, Riverside Co. 9 Feb 2012. Photos by Keir Morse (CalPhotos).

Lotus, see Acmispon
Lupinus – Lupine, lupino
Spring annuals in the flora area (elsewhere also herbaceous perennials and shrubs). Leaves
digitately compound, leaflets 5–13 (those in the flora area); stipules fused to petiole base. Flowers
papilionoid, in terminal racemes. Stamens 10, the filaments fused (monodelphous), the anthers
dimorphic (every other one longer and basifixed or shorter and versatile). Pods laterally compressed,
several-seeded and obliquely depressed between the seeds, elastically dehiscent, the valves coiling to
eject the seeds. Seeds resembling pebbles. Lupines have been in the flora area for at least 10,000
years. Both hemispheres; 220 species.
1. Leaflets narrow — linear to narrowly obovate or narrowly elliptic, the tips acute; flowers bright
blue with a white “eye” spot on the banner petal…………………………..…… Lupinus sparsiflorus
1. Leaflets relatively broad—obovate to elliptic, the tips mostly blunt to broadly rounded, often
notched or apiculate; flowers pink to lavender-pink or pale blue (not bright blue).
2. Plants, especially the leaves, often essentially glabrous or sparsely to moderately hairy, the upper
leaflet surfaces glabrous, the lower surface often hairy; flowers not minute, lavender-pink to pale
blue……………………………………………………………………………... Lupinus arizonicus
2. Plants conspicuously and densely hairy including both upper and lower leaflet surfaces; flowers
minute, pink…………………………………………………………………….. Lupinus concinnus
Lupinus arizonicus (S. Watson) S. Watson
[L. concinnus var. arizonicus S. Watson. L. arizonicus subsp. sonorensis J.A. Christian & D.B. Dunn]
Arizona lupine; lupino; tas ha:hag. Figure 21.
Plants 12–60+ cm tall, the herbage often semi-succulent, with relatively coarse hairs and the
leaflets moderately hairy or glabrate. Stems mostly erect to ascending, solitary to much-branched.
Leaflets (5) 7–9 per leaf, (13) 15–37 × 4–12 mm, obovate, the tip mostly blunt to broadly rounded

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

34

and sometimes notched to apiculate (with a soft, blunt projection at the tip). Flowers pale lavenderpink, rarely white, the corollas 7–9 mm long. Pods (9) 15–24 mm long. Seeds 4–6 per pod, 2.8–3.1
mm long, smooth and marbled.

Figure 21. Lupinus arizonicus. (A) Hat Mtn area, Sauceda Mts, 22 Mar 2014. (B) Puerto Peñasco, 19 Feb
2015. (C) Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, 15 Feb 2014. (D & E) Midway Wash at Hwy
85, Maricopa Co., 8 Mar 2015.

Widespread through the flora area in lowland habitats, especially washes, upper bajadas, sand
flats and dunes, as well as often on rocky slopes; often abundant during favorable years in the western
part of the region, and generally scarce towards the eastern part of Organ Pipe.
Southwestern Arizona and southeastern California to the Cape Region of Baja California Sur
and coastal Sonora southward to the vicinity of Tastiota (28o20′N).
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OP: Bates Well, McDougall 21 Mar 1941. S end of Cipriano Pass, 1350 ft, 30 Mar 1978, Bowers
1113. Aguajita Wash, 6 Apr 1988, Felger 88-284.
CP: Tule Tank, 23 Mar 1935, Peebles 10891. 3 mi E of Pinacate Lava Flow, 14 Apr 1964, Niles 347.
Charlie Bell Pass, 3 Apr 1992, Whipple 3913. Bassarisc Tank, 26 Feb 1993, Felger 93-119.
TA: Tinajas Altas, Van Devender 25 Mar 1983. Tinajas Altas Mts, Surveyors Canyon, canyon bottom
below Surveyors Tank, 29 Mar 2010, Felger 10-212.

Lupinus concinnus J. Agardh
[L. concinnus var. orcuttii (S. Watson) C.P. Smith]
Bajada lupine. Figure 22.

Figure 22. Lupinus concinnus. (A & B) Midway Wash at Hwy 85, Maricopa Co., 8 Mar 2015. (C) Kuakatch
Wash near Hwy 85, 3 Mar 2014. (D) Alamo Wash near Hwy 85, 26 Feb 2014.

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

36

Plants notably woolly (pilose), with long slender hairs, the leaves crowded and the stems
usually short, the plants generally less than 15 cm tall. Leaves with 5–9 leaflets. Flowers crowded on
spike-like racemes often shorter than the leaves. Corollas small and pink, the banner with a white or
yellowish spot. Pods 1–1.5 cm long. Seeds 3–5 per pod.
Often on gravelly-sandy soil of open washes; widespread across the lowlands of the Arizona
Upland region of Organ Pipe and the east side of Cabeza Prieta, and occasionally at higher elevations.
California to Utah and west Texas, Baja California, and northern Sonora.
OP: Growler Canyon, Bates Mts, 30 Mar 1979, Bowers 1601. Alamo Wash at bridge [Hwy 85], Beale
1 Mar 1986 (ORPI). W branch of Cuerda de Leña at N boundary, Rutman 16 Mar 1995 (ORPI). Alamo
Canyon, 29 Mar 2003, Felger (observation). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger
05-287.
CP: Charlie Bell Road at Daniels Arroyo, 10 Apr 1993, with L. arizonicus and L. sparsiflorus, Felger
93-349.

Lupinus sparsiflorus Bentham
[L. sparsiflorus subsp. mohavensis Dziekanowski & D.B. Dunn. L. sparsiflorus var. mohavensis
Welsh]
Coulter’s lupine, desert lupine. Figure 23.
Plants 12–45 cm tall, with coarse white to golden yellow hairs. Stems erect to ascending,
solitary to much-branched. Leaflets 6–10 per leaf, 11–40 × 2–6 mm, linear to narrowly obovate or
narrowly elliptic, the tips mostly acute. Flowers showy, the corollas 8–11 mm long, bright blue with
a white blotch (eye) surrounding a yellow area with dark spots at the base of the banner. The white
blotch becomes pink or violet when the flower is pollinated (Figure 23E & F). Pods 10–23 mm long.
Seeds 3–8 per pod, 2.4–2.8 mm long, smooth (but less so than in L. arizonicus), tan, and marbled.
Washes, roadsides, hills, and mountains; Ajo Mountains, where it is the most common lupine
and extends to higher elevations. Widespread in Organ Pipe except the more arid, lower elevations,
and in the eastern part of Cabeza Prieta.
Arizona, northern Sonora, southern Nevada, southwestern Utah, and southern California to
Baja California Sur.
OP: Growler Mts, Crooks 31 Mar 1937. Tres Alamos Canyon, 2700 ft, Nichol 4 Feb 1939. Pozo
Nuevo, 30 Mar 1978, Bowers 1096. Puerto Blanco Drive, near marker no. 10, 12 Apr 1978, Bowers 1260. Trail
above Bull Pasture, 3220 ft, 10 Apr 2005, Felger (observation).
CP: 0.5 mi N of Papago Well, 16 Mar 1992, Yeatts 3222 (CAB). Bassarisc Tank, 26 Feb 1993, Felger
93-120. Charlie Bell Road near E boundary of Refuge, 9 Apr 1993, Felger 93-327. 4.7 mi E of Tule Well, 11
Apr 1993, Felger 93-443.

†Lupinus sp./spp.
OP: †Puerto Blanco Mts, seeds and seed fragments, modern (30) to 9860 ybp (7 samples).
TA: †Butler Mts, fruits, calyx, seeds, 740 & 3820 ybp. Tinajas Altas, seeds, 1230 to 9900 ybp (9
samples).
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Figure 23. Lupinus sparsiflorus. (A) By Lucretia Breazeale Hamilton. (B) Pomeroy (aka Coffeepot) Wash at
the Pipeline Road, Sauceda Mts, Maricopa Co., 27 Feb 2005. (C) Midway Wash at Hwy 85, Maricopa Co., 8
Mar 2015. (D) Coffeepot Mountain, Maricopa Co., 27 Feb 2005. (E) Estes Canyon, 2 Mar 2008. (F) Alamo
Wash near Hwy 85, 26 Feb 2014.

Marina
Annuals, herbaceous perennials, and shrubs. Flowers papilionoid. Southwestern USA to
northern South America; 38 species. A genus segregated from Dalea.
Marina parryi (Torrey & A. Gray) Barneby
[Dalea parryi Torrey & A. Gray]
Parry dalea, Parry’s false prairie-clover. Figure 24.
Non-seasonal ephemerals, mostly growing with winter-spring rains, or occasionally shortlived perennials; with a yellow taproot. Stems erect to spreading, commonly 30–50 cm long,
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sometimes reproducing at only 8–10 cm, rarely reaching 1.5 m across; dotted with maroon glands.
New shoots usually densely pubescent with short, firm, appressed hairs, but during summer rainy
seasons the plants sometimes becoming glabrate with only the stem tips pubescent. Leaves oddpinnate, the terminal leaflet stalked; leaflets marked on upper surfaces with tiny wavy lines
representing veins (these sometimes difficult to see on small leaflets of drought-stressed plants);
leaves 2.5–3.5 cm long, green to grayish depending on density of hairs, the leaflets 13–29 per leaf,
1.5–6.5 mm long, underside dotted with glands. Small bracts subtend the buds but fall away before
the flowers open. Flowers 2.8–5.9 mm long. Calyx 2.5–3.5 mm long, densely hairy but with a wide
range in density and length of hairs, 5-toothed and 10-ribbed with prominent rows of reddish glands
between the ribs; calyx teeth markedly shorter than the tube. Corollas dark blue and white. Stamens
9 or 10. Pods 1.8–2.5 mm long, 1-seeded.

Figure 24. Marina parryi. (A & B) Ajo, 23 Mar 2015. (C) Estes Canyon, 18 Mar 2005.
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Organ Pipe and Cabeza Prieta in many habitats including washes, plains, and rocky slopes. It
was in the Puerto Blanco Mountains 9900 years ago.
The geographic range nearly coincides with the boundaries of the Sonoran Desert as defined
by Shreve (1951), and over most of the region it is the only species of Marina present.
OP: Walls Well, Nichol 28 Apr 1939. Sinita Basin, 23 Mar 1969, Keil 15424 (ASU). Alamo Canyon,
3 Dec 1977, Bowers 986. Aguajita, arroyo, 13 Sep 1986, Felger 86-286. †Puerto Blanco Mts, fruit, 9860 ybp.
CP: Agua Dulce Mts, 8 Apr 1979, Lehto L23603 (ASU). Surprise Canyon, Cabeza Prieta Mts, 10
Mar 1984, Hodgson 2736 (DES). E Pinta Sands, 15 Sep 1992, Felger 92-755 (ASU, NY). About ¼ mi W of
Chico Suni Well, in drainage, 2 Feb 2003, Rutman 2003-16.

*Medicago
Annuals, herbaceous perennials, and shrubs. Flowers papilionoid. Mediterranean and Asia;
80 species.
**Medicago polymorpha Linnaeus
[M. hispida Gaertner]
Burclover. Figure 25.
Annuals with decumbent, spreading branches. Leaflets 3. Flowers small and yellow. Pods
less than 1 cm wide, bur-like and coiled, with several seeds.
Uncommon garden weed in disturbed habitat at Organ Pipe headquarters. Widespread weed,
native to the Mediterranean region.
OP: Resource Center, 28 Feb 1985, Bennett 8681 (ORPI). Research Center, not common, 30 Mar
1988, Felger 88-142B (ORPI).

Figure 25. Medicago polymorpha. By Lucretia Breazeale Hamilton.
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Annuals and herbaceous perennials.
species.

Flowers papilionoid.
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Mediterranean and Asia; 20

*Melilotus indicus (Linnaeus) Allioni
[Trifolium melilotus var. indicum Linnaeus]
Yellow sour-clover; yellow sweet-clover; trébol agrio; pu:wl. Figure 26.
Non-seasonal annuals; glabrous, the stems mostly erect to ascending; the dry herbage
fragrant. Leaflets 3, each 1–3 cm long, ovate to obovate, the margins serrated mostly toward the tip,
or occasionally some leaflets essentially entire. Flowers yellow and fragrant, 3–4.5 mm long, turning
downward after anthesis, in spike-like racemes. Pods 2.5 mm long, indehiscent, reflexed, ovoid, and
wrinkled; 1-seeded.
Localized on moist soils at Quitobaquito and occasional weed in the residence area in Organ
Pipe. Common in disturbed wetland habitats in Sonora just south of Quitobaquito including sandy
riverbanks and floodplain of the Río Sonoyta and in Sonoyta.
Widespread weed, native to the Mediterranean region.
OP: Quitobaquito: 25 Mar 1944, Clark 11511 (ORPI); 30 Mar 1979, Bowers 1607; Common along
irrigation ditch below pond, 26 Apr 1990, Felger 90-92 (ARIZ, ASU). Residence Area, 30 Mar 1988, Felger
88-142.

Figure 26. Melilotus indicus. (A) By Lucretia Breazeale Hamilton. (B) Ajo, 13 Mar 2015.
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Herbaceous perennials, shrubs, and trees.
Neotropical; 530 species.

Flowers mimosoid.
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New World, mostly

Mimosa distachya Cavanilles var. laxiflora (Bentham) Barneby
[M. laxiflora Bentham]
Arizona mimosa; garabatillo, uña de gato. Figure 27.
Shrubs to 2.6 m tall, the stems with sharp, recurved internodal prickles (spines) 2–3 (6) mm
long or some stems or portions of stems unarmed. Leaves (3.5) 6–8 cm long, with 2–4 pairs of
pinnae, twice pinnate; drought- and cold-deciduous. Flowers in cylindrical spike-like racemes;
flowering with summer rains in August and September. Calyx pink. Stamens 8–10; filaments
lavender-pink, fading to white, the anthers whitish. Pods 4.5–5.5 × 5–9 mm, multiple-seeded,
forming 1-seeded, quadrangular segments separating from each other and from the rim.

Figure 27. Mimosa distachya var. laxiflora. Ajo Mountain Drive, 0.5 mi S of Estes Canyon picnic area: (A, E,
& F) 14 Aug 2013; (B) 2 Aug 2013; (C) 7 Sep 2014; (D) 12 Sep 2014.
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Rocky slopes and canyon bottoms in the Santa Rosa, Diablo, and Ajo mountains. It is
especially common at the base of Diaz Peak and Diaz Spire in the southern Ajo Mountains.
Var. laxiflora occurs in western Pima County, Arizona to Sinaloa and western Chihuahua.
Mimosa distachya, with four varieties, extends to southern Mexico.
OP: Ajo Mts at International boundary [Santa Rosa Mountains], Supernaugh 3 Aug 1947 (ORPI).
Estes Canyon, wash, 2400 ft, 12 Sep 1978, Bowers 1517. Santa Rosa Mts at International boundary, Rutman 29
Aug 2001 (ORPI). W side and base of Sierra Santa Rosa, 1640 ft, small canyon through black lava, shrubs 1.82.6 m tall, 12 Mar 2003, Felger 03-306. Small wash between Ajo and Diablo Mts, along Ajo Mountain Drive, S
of Estes Canyon Picnic Area, 2320 ft, 8 Aug 2013, Rutman 20130808-3.

Nissolia
Perennial vines and shrubs. Flowers papilionoid. Southwestern USA to South America; 13
species.
Nissolia schottii (Torrey) A. Gray
[Chaetocalyx schottii Torrey]
Schott’s yellowhood. Figure 28.

Figure 28. Nissolia schottii. (A) Arch Canyon, 2 Aug 2013. (B) Lower Josephine Canyon, Santa Rita Mts,
Santa Cruz Co., 26 Jul 2013, photo by Sue Carnahan. Bull Pasture Trail: (C) 19 Sep 2014; (D) 16 Mar 2008.
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Unarmed perennial vines, often twining on shrubs and trees; glabrous or glabrate. Leaves
once pinnate with 5 leaflets, and gradually drought and winter deciduous. Leaflets broadly ovate or
elliptic, 1–2 cm long, often with a mucronate tip; stipules inconspicuous. Flowers 1–5 in leaf axils;
pedicels slender. Corollas bright yellow; banner petal with closely set vertical grooves giving a
pleated appearance. Stamens 10, the filaments united into a tube. Pods indehiscent, papery-winged,
and samara-like, with 1–3 (4) seeds. Flowering during warmer months, especially with summer rains.
Ajo and Santa Rosa mountains; common in canyons and on rocky slopes.
Eastward in southern Arizona and southward to southern Sonora and western Chihuahua.
OP: Bull Pasture Trail, 5 Nov 1977, Bowers 939. Arch Canyon, Wirt 13 Oct 1990 (ORPI). Ajo Mts,
crestline above middle fork of Alamo Canyon, 15 Mar 2003, Rutman 2003-338 (ORPI). Diablo Mts, 2740 ft,
shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-15.

Olneya
This genus has a single species. Flowers papilionoid.
Olneya tesota A. Gray.
Ironwood, desert ironwood; palo fierro, tesota; ho'idkam. Figure 29.
Large shrubs or trees 5–8.5 (10) m tall, long-lived and slow growing, with 1 to several
massive trunks, and dense foliage often bright green from June (after pods drop) to September and
becoming grayish green after the summer, although often becoming leafless or nearly so prior to
flowering in spring. Trunks have shredding gray bark, mid-sized branches have smooth gray bark,
and branchlets are greenish. Herbage with dense, short, relatively coarse whitish hairs, the leaflets
sometimes sparsely hairy and appearing glabrous except under magnification. Many twigs bear
single or paired spines at the nodes, the spines (3) 4–11 mm long, slender to thickened at base, sharp,
straight to slightly curved, or spines absent from some twigs. Leaves gradually deciduous in extreme
drought or deciduous prior to flowering, odd- or even-pinnate, mostly 3–9 cm long. Leaflets
opposite, subopposite, or sometimes alternate, 6–16 per leaf, (7) 10–20 mm long, oblong to mostly
oblong-spatulate, often slightly asymmetric (especially toward base), the tip entire, notched, or
sometimes with a minute apiculate projection.
Flowers pale to dark pink-lavender; mass flowering in late April and May during years of
sufficient rainfall, attracting myriads of bees and other insects. Each tree or population might not
flower each year. Inflorescence branches, pedicels, sepals, and portion of banner petal exposed in bud
densely pubescent with short white hairs. Flowers ca. 1.5 cm long, pedicelled, in short, dense
racemes or panicles. Calyx purple-brown, the lobes about as long as the tube, spreading at anthesis.
Petals pinkish to purplish on exposed portions of the blades, white below. Banner petal with a
thickened, succulent, white callus at junction of blade and claw, the flat blade of the banner folding
back later in the day behind a protruding nectar guide. The nectar guide invaginated and chartreuse
on the banner above the callus, with a whitish band surrounding and highlighting the nectar guide and
margined with red-purple apically. Wing and keel petals reddish purple (darker than the other petals).
Stamens 10, the filaments white, the upper stamen free, the others with the filaments united into a
tube. Anthers yellow-orange. Style pale green, the distal portion with spreading hairs forming a
pollen brush, the stigma yellow-orange like the anthers. Ovary densely studded with white, thickstalked, globular glands except at its distal end.
Pods often 2–6 cm long, thick and mostly constricted between the seeds, with stout,
glandular hairs and shorter non-glandular hairs; tardily dehiscent, the valves spreading from the tip
and not twisting. The pods are yellowish brown until mature, when they become a cinnamon color
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and harden. The valves open with a snap in the early morning light but most seeds remain inside.
Seeds 1–4 (6) per pod, ca. 7–8 mm long, ellipsoid, mostly 50% longer than wide, dark purplish
brown, and darkly mottled.

Figure 29. Olneya tesota. (A) By Cathy Moser Marlett. Organ Pipe headquarters: (B & D) 14 May 2006; (C)
5 Aug 2006; (E) 10 May 2005; (G) 15 Sep 2008. (F & H) Near international boundary, La Abra Plain, 3 Jul
2006; this tree, with a massive crop of pods, is nearly leafless.
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Widespread along washes, major drainageways, bajada-plains, mountain canyons, and
infrequent and usually of smaller stature on rocky slopes. A number of mighty ironwoods in the
Tinajas Altas Region are scattered about the arroyo-wash between the Mesa del Muerto and the lower
tinajas. The largest known ironwood in the region is more than 10 m tall with a massive trunk (photo
in Felger et al. 2012). The 9900-year-old Tinajas Altas record is the oldest known for ironwood.
Southeastern California to the Cape Region of Baja California Sur and southwestern Arizona
to southwestern Sonora; essentially endemic to the Sonoran Desert but extending beyond the desert in
the lowland thornscrub of the Cape Region and in southwestern Sonora. Olneya seeds are smaller in
the north (Arizona) than in the south (southern Sonora), seeming to represent a latitudinal cline in
seed size and weight (Felger 1979: 17). Olneya has no obvious close relative. Matt Lavin’s work
(Lavin 1988; Lavin & Sousa 1995) places Olneya with a group of genera including Coursetia that are
of South American origin.
Olneya is one of the most common and important trees in the region and one of the longestlived trees in the Sonoran Desert. It has long been an important source of wood and fuel. Many
large, axe- or saw-cut ironwood stumps can be seen throughout the region, especially along old roads.
Edward Havins (pers. comm. to Sue Rutman, 2001) said that fuel wood was so limited in the 1920s
and 1930s that people were stealing dynamite from the (Ajo) mine and blowing up ironwood trees.
There are very few large, old ironwoods left in the flora area because of woodcutting. The open
niches left by ironwood removal were taken by palo verdes and mesquites, which are not as longlived and do not have the habitat structure that some birds prefer, e.g. cactus ferruginous pygmy-owl.
Bryan (1925: 422) wrote that, at Tinajas Altas, “A few palo verde or ironwood trees are still standing
and may furnish horse feed, but the traveler should bring his own firewood.” Olneya is one of the
favorite foods of desert bighorn and many small mammals and a prominent “nurse plant” for cacti,
especially saguaros, and numerous other plant species (e.g., Turner et al. 1995). Tim Tibbitts was
monitoring Sonoran pronghorn in the Valley of the Ajo on 13 May 2013 and watched them eat Olneya
and Parkinsonia microphylla flowers as well as Phoradendron californicum for hours. There are
other, unrelated trees in different regions that are also called ironwood because they have extremely
hard wood, so dense that it does not float in water.
Ironwood seeds, harvested in early summer, were probably a significant resource. It is one of
the few Sonoran Desert foods that was cooked in changes of water, or water-leached (Castetter & Bell
1951; Felger & Moser 1985). The seeds were variously prepared for food, including by the Hia-Ced
O’odham (Felger 2007a). “They would roast the seeds and grind it and eat it” (Betty Melvin, in
Zepeda 1985: 82, also 47, 59). Lumholtz (1912: 331) reported the seeds “were toasted, ground, and
consumed as pinole.” An infusion of the sapwood was drunk by the Seris as an emetic, to prevent
breathing hard when running and to obtain power or visions during the vision quest (Felger & Moser
1985). The extremely hard wood was used in many ways, including as digging sticks with firehardened points, fences, firewood, house posts, musical rasps, utensils, and war clubs (Castetter &
Bell 1942; Castetter & Underhill 1935; Gifford 1933; Rea 1997) and by the Seris for sculptures (e.g.,
Felger & Moser 1985).
OP: Quitobaquito, Nichol 28 Apr 1939. Alamo Canyon, 20 Apr 1942, Cooper 577. 3 mi N of Bates
Well, Tinkham 23 Apr 1942. South Puerto Blanco Drive 2.5 mi W of Hwy 85, 11 Aug 1990, Felger 90-403.
†Puerto Blanco Mts, on ridge, twigs with spines, leaflets, 1910 to 7560 ybp (8 samples).
CP: Observations: Agua Dulce Mts, Little Tule Well, 12 Jun 1992, Felger; Bajada on N side of Sheep
Peak, 31 Jan 1992, Felger.
TA: Tinajas Altas, wash just E of the tinajas, 20 Nov 2008, Felger 08-171. Frontera Canyon, 18 Mar
1998, Felger (observation). †Butler Mts, spines, leaves, fruits, 740 to 8570 ybp (3 samples). †Tinajas Altas,
twigs with spines, leaflets, 1230 to 9900 ybp (4 samples).
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Parkinsonia – palo verde
Trees and large, heavy-branched shrubs with smooth green bark (except older branches and
trunk) and relatively soft wood. Twigs with paired stipular spines, or stipular spines absent and the
twigs spinescent. Short shoots very reduced. Leaves twice pinnate with 1–3 pairs of pinnae, petioled
or the pinnae sessile and the leaves then appearing once pinnate. Leaflets small, the leaflets and
leaves quickly drought deciduous, the leaflets often falling independently. Flowers caesalpinioid and
showy, produced in prodigious quantities in spring; banner petal yellow or whitish and often with
orange spots or flecks, and often becoming orange or orange-flecked with age, the other petals
yellow. Stamens 10, separate; anthers orange. Pods ripening in early summer, indehiscent to tardily
partially dehiscent, seeds 1–several.
Botanical bickering about the approximately 12 species belonging to a single genus
(Parkinsonia) or two genera (Cercidium and Parkinsonia) had been going on for more than a century,
although most recently the one-genus camp has won as the species form a strongly monophyletic
taxon (e.g., Haston et al. 2005; Hawkins et al. 1999; Krings, accepted for publication). Parkinsonia
in the narrow sense includes three species in Africa plus P. aculeata widespread in both hemispheres.
Cercidium ranges from the southwestern USA to Argentina. Selection of a hybrid found in the
Tucson region, a cultivar called “Desert Museum,” involves hybridization of P. aculeata, P. florida,
and P. microphylla (Dimmitt 1987). It is propagated by cuttings and widely planted in southern
Arizona.
1. Leaves more than (10) 20 cm long…………………………….………..…… Parkinsonia aculeata
1. Leaves less than 7 cm long.
2. Twigs not spinescent at tip; solitary or paired axillary spines often present; leaves petioled, the
leaflets mostly 5–9 mm long………………………………………………..…. Parkinsonia florida
2. Twigs spinescent at tip; axillary spines absent; petiole absent, leaves with two sessile pinnae, the
leaflets mostly 1–3.5 (6) mm long……………………………………….. Parkinsonia microphylla
**Parkinsonia aculeata Linnaeus
Mexican palo verde; bagote, retama, guacapora. Figure 30.
Trees with a well-developed trunk. Leaves of long shoots bearing long slender pinnae (each
pinna resembling an individual leaf), the actual leafstalk (petiole and primary leaf rachis) modified
into a very stout, stiff, sharp spine; the stipules form sharp spines. The pinnae, appearing as the
leaves, (10) 20–45+ cm long, slender and strap-shaped, with numerous small leaflets. Short-shoot
leaves mostly spineless. Flowers bright yellow; mass flowering in late spring. Pods few-seeded.
Occasional plants found in disturbed areas near Lukeville and a few near the highway
between Lukeville and Organ Pipe headquarters, apparently spreading from trees planted or weedy in
Lukeville or near the border in Sonora.
Cultivated and naturalized worldwide in warm regions. Native to tropical America (Hawkins
et al. 2007).
The seeds (probably the seed coats) are bitter and probably toxic (Felger 2007a; Hodgson
2001). Reports of the seeds being eaten (e.g., Castetter & Bell 1942: 60) should be viewed with
caution. Gentry (1942) reports that in southeastern Sonora the fresh, green seeds were eaten raw after
peeling off the seed coat.
OP: Lukeville, 0.1 mi W of Hwy 85, single tree, 12 May 2003, Rutman 2003-524. Disturbed area,
Hwy 85 ca. 1.5 mi S of visitor center, 2 plants, 2+ m tall, 4 Nov 2003, Rutman (observation). Near Ajo Mt
Wayside (parking area) Hwy 85, Rutman 26 Jun 2007 (single plant ca. 2 m tall, growing in disturbed area
following construction of the Wayside interpretive site, the plant removed).
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Figure 30. Parkinsonia aculeata. Ajo: (A, C, & E) 6 May 2006; (D) 2 Sep 2005. (B) By Lucretia Breazeale
Hamilton.

Parkinsonia florida (Bentham ex A. Gray) S. Watson
[Cercidium floridum Bentham ex A. Gray]
Blue palo verde; palo verde; ko'okomadk, kalisp. Figure 31.
Large shrubs to small trees reaching 7–10 m tall, with a well-developed trunk. Bark of twigs
and branches, smooth, and bluish green. Leaves short petioled, usually with 1 pair of pinnae, each 5–
12 mm long and usually with 3 or 4 pairs of leaflets, the leaflets 5–9 mm long; often with stalked or
cylindrical glands at the base of pinnae and between the leaflets (on upper surfaces), darkening when
dried. Blazing yellow masses of flowers occur in spring, the peak usually late March–early April
(about two weeks in advance of flowering of P. microphylla); also sometimes sparsely flowering in
fall. Flowers (18) 22–28.7 mm wide. Calyx green to yellow-green, the lobes reflexed. Petals bright
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yellow, the banner with a few small orange-red spots basally, or the spots absent. Filaments and
petals with long white hairs at their bases; filaments bright yellow. Ovary sparsely pubescent at base,
otherwise glabrate. Pods 3–7 (10) × 1.1–1.4 cm, moderately flattened, mostly indehiscent, generally
not constricted between the seeds; seeds 1–6. Prodigious crops of pods usually ripening in May and
June.

Figure 31. Parkinsonia florida. Ajo: (A) 7 Oct 2008; (E) 21 Dec 2014. (B) By Lucretia Breazeale Hamilton.
(C) Eagle Pass near Hwy 85, 6 May 2005. (D) Growler Canyon, Bates Mts, 9 Sep 2012. Kuakatch Wash near
Hwy 85: (F) 8 Oct 2008; (G) 12 Apr 2011.
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One of the several larger trees in the region. Widespread; mostly along larger canyons and
drainageways of the desert floor, and often on dunes, and occasionally on rocky slopes. It has been in
the flora area for more than 8300 years and was at least sometimes common.
Blue palo verde trees are fairly common in canyon bottoms and the larger washes along the
eastern side of the Tinajas Altas Mountains, such as the broad wash leading out of Borrego Canyon,
and many of the small washes on the upper bajada. Only two or three blue palo verdes, however,
were found between 2000 and 2006 in the wash below the Tinajas Altas. The absence of more of the
trees was perhaps due to earlier woodcutting, but by 2008 even these trees were gone, apparently due
to drought and firewood collecting by visitors. Although the soft wood is of poor quality for fuel, it
was utilized because little else was available. The trees were numerous on the Davis Plain west of the
Gila Mountains, although many of them perished during extreme drought of 2004 and 2005. Palo
verdes and ironwoods were not seen along Coyote Wash in the vicinity of Coyote Water, but palo
verde and ironwood occur only 8 km southward in La Jolla Wash. At the northern end of the Tinajas
Altas Region, blue palo verde replaces foothill palo verde in certain unexpected circumstances, such
as among the basalt boulders of Raven Butte—hardly typical habitat, but the basalt is a veneer atop
coarse granitic alluvium, and perhaps well drained and not so different from an arroyo.
Southern Arizona to northwestern Sinaloa and southeastern California to Baja California Sur.
The seeds, available in early summer, were generally considered less desirable and less
important than those of Parkinsonia microphylla, although prepared in essentially the same manner
(Felger & Moser 1985; Hodgson 2001). The seeds and sometimes the flowers and young green pods
were eaten by the Cahuillas, Gila River Pimas, Hia-Ced O'odham, and Seris (Bean & Saubel 1972;
Felger & Moser 1985; Felger et al. 1992; Rea 1997). The soft wood was used for utensils and
sometimes for fuel (Felger et al. 1992; Felger & Moser 1985). The seeds are an important food for
many small mammals.
OP: Bates Well, Nichol 26 Apr 1939. Pozo Nuevo, 17 Apr 1985, Bennett 8771 (ORPI). Puerto Blanco
Drive 2.4 mi W of Hwy 85, 19 Jun 1989, Felger 89-228. †Puerto Blanco Mts, on ridge, twigs, 5240 to 9720
ybp (5 samples; 7560 to 7970 ybp, in 3 samples, common to abundant; the site is on a rocky slope, today P.
florida occurs below the slope in an arroyo bed).
CP: Papago Well, 11 Apr 1978, Lehto L22488 (ASU). Pinta Sands, 11 Apr 1993, Felger 93-415.
TA: W side of Tinajas Altas Pass, 1100 ft, wash, 8 Mar 1986, Van Devender 86-11. Borrego Canyon,
16 Jun 1992, Felger (observation). Camino del Diablo, E of Raven Butte, 25 Oct 2004, Felger (observation).
Canyon wash at NW side of Raven Butte, 30 Dec 2005, Felger (observation). E side of Tinajas Altas Mts, 2.5
mi SE of Tinajas Altas, major wash from first canyon N of Surveyors Canyon, 1160 ft, trees 5–6 m tall with a
well formed trunk, some with bright yellow flowers and green pods, 22 Nov 2008, Felger 08-195 (ARIZ, ASU,
BRIT, CAS, DES, MPO, RSA, SNM). †Butler Mts, twigs, spines, fruits, 740 & 3820 ybp. †Tinajas Altas,
twigs, spines, 4010 & 8255 ybp.

Parkinsonia microphylla Torrey
[Cercidium microphyllum (Torrey) Rose & I.M. Johnston]
Foothill palo verde; palo verde; kek cehedagĭ. Figure 32.
Small desert trees or large shrubs to 5 m tall, with thick limbs branching from near the base of
a very short, thick trunk; bark smooth and yellowish green. Leaves lacking a petiole, with 1 pair of
pinnae, each pinna 1–5.3 cm long (each sessile pinna might be confused for a single, once-pinnate
leaf), with 4–8 (10) pairs of leaflets, the leaflets 1–3.5 (6) mm long, broadly elliptic to broadly oblong
or sometimes orbicular; pulvini conspicuous at the base of leaflets, less conspicuous at the base of
pinnae; individual leaflets and ultimately the leafstalks drought deciduous. Twigs glabrate with age;
youngest, emerging herbage protected by short, stiff, white hairs and glands, the glands clustered at
leaflet bases, 0.1 mm diameter, globular, and translucent on youngest twigs, dark brown with age.
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Figure 32. Parkinsonia microphylla. (A) By Lucretia Breazeale Hamilton. Ajo: (B) 24 Jul 2014; (C) 6 May
2005; (D & E) 5 Aug 2006. (F) Kuakatch Wash near Hwy 85, 8 Oct 2008. (G) Eagle Pass, Hwy 85, 10 May
2005.

Masses of pale yellow flowers, mostly April–early May, the pods ripening late May–June.
Peduncles and pedicels with short white hairs similar to those on the young herbage. Flowers (10)
12–18 mm wide. Calyx tube green to yellow-green, the lobes pale yellow, spreading to reflexed (not
as strongly reflexed as in Parkinsonia florida). Banner (upper) petal white, with age becoming pale
yellow and then orange-flecked or not, the other 4 petals pale yellow. Filaments pale yellow, with
long white hairs below. Ovary and young green fruits densely white pubescent. Style and stigma
pale yellow. Pods sparsely pubescent, 3–9.5 × 1 cm, indehiscent to tardily and partially dehiscent,
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onstricted between the seeds, the tip often extending into a slender, sterile snout. Seeds 1–5 per pod,
hard, and ovoid, 8.3–9.4 × 6.8–7 mm.
The severe drought of the mid-2000s caused a notable dieback of Parkinsonia microphylla
and P. florida in the flora area. A study of dieback and episodic mortality in 1000 P. microphylla
plants at the Desert Laboratory on Tumamoc Hill, Tucson, determined that diebacks tended to occur
during severe deficits in annual, especially summer, rains. Severe drought caused disproportionally
more mortality in older plants than younger ones (Bowers & Turner 2001).
Widespread and abundant across the flora area, mostly on slopes and bajadas away from
larger watercourses. In the Tinajas Altas Region it is found on upper bajadas on the east side of the
mountains and in canyons, washes, and rocky slopes from the base to higher elevations on all slope
exposures. Its history in Organ Pipe extends back 5300 years.
Sonoran Desert from southwestern Arizona to the Guaymas Region in Sonora, both Baja
California states, and California at a few stations along the Colorado River.
Tim Tibbitts was monitoring Sonoran pronghorn in the Valley of the Ajo on 13 May 2013 and
watched them eat Parkinsonia microphylla flowers for hours, along with Olneya flowers and
Phoradendron californicum. The seeds, harvested in early summer, provided an important food
resource for the Cahuillas, Cocopahs, Gila River Pimas, Hia-Ced O'odham, Seris, Tohono O'odham,
and other Sonoran Desert people (Bean & Saubel 1972; Bell et al. 1980; Bell & Castetter 1937;
Felger & Moser 1985; Felger et al. 1992; Hodgson 2001; Rea 1997; Betty Melvin in Zepeda 1985:
47, 61–62). The seeds were parched, ground into flour, and generally consumed as a gruel, and they
were often stored. Hia-Ced O'odham baked the flour with deer fat and water to make a bread-like
mass (Fernando Flores in Bell et al. 1980). The flour was also sometimes mixed with ironwood or
mesquite flour (Nabhan et al. 1979; Russell 1908). The Seris ate the flowers fresh or cooked, cooked
the young green pods with meat, and often got the seeds by robbing packrat nests (Felger & Moser
1985). Fresh green seeds were eaten as snacks (Felger & Moser 1985; Hodgson 2001). The wood
was used for utensils, digging tools and pry bars, small sculptures, and sometimes fuel (Castetter &
Bell 1942; Felger & Moser 1985).
Betty Melvin said “The beans of the palo verde, yes they would gather it and then they would
grind the beans of the palo verde, and they would roast them and grind it again. And it would turn
into a floury substance, or else it would be loosely ground and crunchy. They would salt it . . . . Even
the children would prepare it themselves, because it was simple and everybody ate it” (Betty Melvin
in Zepeda 1985: 47, 61, 62). “We would get the foothill palo verde beans and we would soak them
and then we would fry it until they popped. They tasted like peanuts” (Betty Melvin in Zepeda 1985:
77).
OP: Alamo Canyon, 2000 ft, 20 Apr 1942, Cooper 561. 2.4 mi W of AZ Hwy 85 on Puerto Blanco
Drive, 1500 ft, sandy-gravelly wash, 19 Jun 1989, Felger 89-227. Quitobaquito, 24 Oct 1990, Felger 90-492.
†Puerto Blanco Mts, on ridge, twigs, leaflets, modern (30) to 5240 ybp (12 samples).
CP: Agua Dulce Mts, Buck Mt Tank, Buckhorn Tank, Cabeza Prieta Tanks, Charlie Bell Road near E
Refuge boundary, Little Tule Well, Senita Tank, Tuseral Tank, 12–15 Jun 1992, Felger (observations).
TA: Frontera Canyon, 18 Mar 1998, Felger (observation). Tinajas Altas Canyon, vicinity of
uppermost tinajas, 21 Nov 2008, Felger 08-177.

Phaseolus – Beans; frijoles
Annual and perennial vines. Pubescence often of small, straight hairs and small, hooked hairs
(seen with 20× magnification). Leaves prominently petioled, with 3 leaflets. Flowers papilionoid,

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

52

small, and pink. Calyx 5-lobed, the keel petal bent across the flower and twisted above the bend (a
key character of this genus). Stamens 10; 9 united, 1 free. Pods multiple seeded, flattened, and
explosively dehiscent, the valves twisting (the cultivated beans have indehiscent pods). Americas; 65
species.
1. Leaves “rough” and dry to the touch with small, recurved hairs; leaflets entire or essentially so;
pods about the same width throughout…………………………………….…… Phaseolus acutifolius
1. Leaves smooth, with small, straight hairs or glabrate; leaflets generally 3-lobed; pods narrowest at
base, broader toward the tip……………………………………………………… Phaseolus filiformis
Phaseolus acutifolius A. Gray var. acutifolius
[P. acutifolius var. latifolius G.F. Freeman. P. acutifolius var. tenuifolius A. Gray]
Tepary (wild); tépari del monte; bavĭ. Figure 33.

Figure 33. Phaseolus acutifolius var. acutifolius. Bull Pasture Trail: (A) 24 Sep 2006; (B) 21 Sep 2008. Alamo
Canyon above the well: (C) 9 Sep 2013; (E) 17 Oct 2013. (D) Garden Canyon, Huachuca Mountains, 24 Aug
2010, photo by Jillian Cowles.

Annuals growing with summer and early fall rains, producing slender vines climbing through
desert shrubs and small trees. Herbage with slender, recurved hairs. Leaflets mostly ovate, probably
often to 5+ cm long, the margins generally entire. Petals pink. Pods about 5–6 cm long, severalseeded, and dehiscent, the valve coiling. Seeds 3.5–5 mm long, dark grayish and mottled, resembling
gravel.
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Seasonally abundant in the Ajo Mountains at middle to higher elevations where it is common
on slopes. This is the westernmost population of this species.
Southern Arizona to western Texas and southward to Jalisco.
The green pods were gathered and dried, and the seeds ground into flour (Felger 2007a;
Nabhan & Felger 1978). The wild tepary, unlike the domesticated tepary, has pods that burst open
explosively when ripe and the seeds are smaller.
OP: Arch Canyon: Wirt 13 Oct 1990; Steep rocky NE-facing slope near the arch, 26 Oct 2003, Rutman
20031026-25 (ORPI).

**Phaseolus acutifolius var. latifolius G.F. Freeman
Tepary (cultivated); tepari; bavĭ
Teparies, the traditional cultivated beans in the region, were grown wherever agriculture was
practiced, including oases such as Quitobaquito (Burrus 1971; Castetter & Bell 1951; Felger 2007a;
Felger et al. 1992; Gifford 1933; Kelly 1977; Nabhan & Felger 1978; Rea 1997; Betty Melvin in
Zepeda 1985: 65). Kino and Manje obtained beans, presumably teparies, at Sonoyta, Sonora, on
February 16, 1699 (Burrus 1971).
The cultivar is readily distinguished from the wild teparies by always having broad leaflets,
and indehiscent and larger pods, and larger seeds with a multitude of genetically stable differently
colored seeds (e.g., Delagado-Salinas 1985; Frytag & Debouk 2002; Nabhan & Felger 1978; Pratt &
Nabhan 1988). Freeman (1912) described the tepary cultivar as var. latifolius. However, the type
specimen he cited is a wild plant, not the cultivar (Alfonso Delgado, pers. comm. to Felger, June
2015). Therefore, var. latifolius appears to be a nomen confusum because it has been assigned to two
materials (an impossible treatment according to the Code of Botanical Nomenclature) — the broadleaved wild tepary and the cultivar tepary (see Debouck 1991).
Pima Co.: Topawa, E. Chico field, growing in a field, Nabhan 17 Oct 1981 (DES 39382 and 40488).
Sonora: Suvuk, E of Pinacate Peak, floodwater field crop, Nabhan 25 Sep 1982 (DES).

Phaseolus filiformis A. Gray
[P. wrightii A. Gray]
Desert bean; ban bavĭ, cepuliñ bavĭ. Figure 34.
Non-seasonal annual vines, mostly in spring; with a well-developed taproot. Herbage and
inflorescences moderately to sparsely pubescent or glabrate. Stems twining or sprawling. Leaflets
(1) 2–5 cm long, thin, highly variable in size and shape, often ovate, generally 3-lobed, sometimes
entire, often smaller and narrower toward stem tips and with drier conditions. Flowers 6–9 mm long,
the petals pink. Pods 1.5–3+ cm long, slightly curved, laterally flattened, broadest above the middle,
explosively dehiscent, the valves twisting. Seeds 3–3.9 × 1.6–3.4 mm, flattened, light-colored,
mottled brown and black.
Widespread and seasonally common across the flora area, especially along washes and other
drainageways, rocky slopes, and dunes.
Arizona below the Mogollon Rim to western Texas, Sonora southward to the Guaymas
Region, and both Baja California states.
Nabhan (1985) reported the immature pods were eaten fresh and the dry seeds boiled and
eaten like lentils.
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Figure 34. Phaseolus filiformis. Alamo Canyon: (A) 10 Sep 2008; (B & C) 26 Feb 2014. (D) Diablo Canyon
near Ajo Mountain Drive, 12 Sep 2013.
OP: Bates Well, 18 Nov 1939, Harbison 26158. Quitobaquito, 5 Mar 1940, Peebles 14554A. Alamo
Canyon, 7 Oct 1951, Parker 7747. Dripping Springs, 15 Apr 1952, Parker 7916. Estes Canyon, 11 Apr 1978,
Bowers 1236. Cherioni Wash, 5 mi N of Visitor Center, Johnson 10 Nov 1983.
CP: Agua Dulce Spring: 13 Apr 1964, Niles 342; Simmons 13 Apr 1964 (CAB). Christmas Pass, 13
Apr 1992, Harlan 254 (CAB). Pinta Sands, 15 Sep 1992, Felger 92-780.

Prosopis – Mesquite, screwbean; mezquite, tornillo
Hardwood trees and shrubs, generally armed with spines or thorns. Leaves twice pinnate;
gradually winter deciduous, with 1 or 2 pairs of opposite pinnae, each with 4–24+ pairs of leaflets
(Figure 35). Petiole with a circular (crateriform) nectar gland at the base of the lower pinnae; pulvini
well developed at base of the pinnae and leaflets. Flowers mimosoid, small, cream white or yellow,
in densely flowered spike-like racemes or spikes. Calyx shallowly toothed. Stamens 10 in 2 series
and separate, the anthers with a small terminal gland. Flowers usually protogynous (the slender style
protrudes from the bud before the stamens and petals emerge). Pods indehiscent, straight to curved or
coiled, multiple seeded, indehiscent with carbohydrate-rich mesocarp.
Americas, Africa, and Asia; 44 species.
1. Leaflets 4–7 (10) pairs per pinna; flowers sessile, bright yellow, the petals united below; pods
tightly coiled…………………………….......... sect. Strombocarpa, Prosopis pubescens, screwbean
1. Leaflets 9–24+ pairs per pinna; pedicels ca. 0.5 mm long, the flowers cream or dull yellow, the
petals separate; pods straight or moderated curved but not coiled……….... sect. Algarobia, mesquites
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2. Most leaves with a single pair of pinnae; leaves and twigs glabrous or hairy.
…………………………………………………………………………………. Prosopis glandulosa
2. At least some leaves with 2 pairs of pinnae; leaves and twigs hairy…….....…. Prosopis velutina

Figure 35. Prosopis leaves. Quitobaquito, 29 May 2015: (A) P. glandulosa. (B) P. pubescens. (C) P. velutina,
Ajo, 4 Apr 2015.

Prosopis, sect. Algarobia. Mesquite
Two closely related mesquites are widespread across the flora area, honey mesquite in the
west and velvet mesquite to the east. Mesquites are concentrated along the larger drainageways
where the largest trees occur, and are also very common, mostly as large shrubs or small trees, along
smaller drainageways, roadsides, at dirt tanks (charcos), and less common in other habitats including
rocky slopes. The severe drought of the 2000s caused a dieback of mesquites, and many surviving
trees lost many branches.
The fossil mesquite specimens do not allow us to determine which of the two species were
gathered by Ice Age packrats. Mesquites have been in the flora area for at least 18,850 years.
Mesquite in the Ajo Mountains seems to have been more common in the older samples than in the
younger ones and there are some shifts in local distributions. It no longer grows near the rock shelter
with the midden site in Alamo Canyon. The Puerto Blanco fossil site is a rocky slope and today
velvet mesquite grows below the slope in the arroyo bed.
†OP: Alamo Canyon, leaflets, endocarps, 1150 to 9570 ybp (4 samples). Puerto Blanco Mts, on ridge,
twigs, spines, leaflets, endocarps, 980 to 10,540 (7 samples).
†TA: Butler Mts, leaflets, 740 & 8160 ybp. Tinajas Altas, spines, leaflets, endocarps, 1230 to 18,700
ybp (14 samples).

Mesquite was the single most useful plant in the Sonoran Desert (Bell & Castetter 1937;
Felger 1977, 2007a & b; Felger & Johnson, accepted for publication; Felger & Logan 2010; Felger &
Moser 1985; Hodgson 2001). There are no known differences in usage between the two mesquite
(Algarobia) species in the flora area. Every part of the tree was used (see Rea 1997 for an excellent,
detailed account). Mesquite was the common denominator among the diverse indigenous people of
the region—people who grew crops as well as hunters and gatherers who lived where it was too arid
to farm. It was part of everyday life from cradle to grave and featured prominently in oral literature.
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The pods were used for food and the wood as fuel. The largest mesquite groves, growing along major
washes and watercourses, provided ample shade and places to camp and build homes.
Mesquite pods are large and easy to pick, either from the tree when ripe or from the ground
soon after they fall. The pod is indehiscent (does not split apart) and thus the contents do not fall out.
People knew the location of trees or groves that produced sweeter pods and superior yields. Ripe
pods would be broken open and tasted for sweetness and ripeness. In addition, mesquite and
screwbean pods were obtained from packrat nests, which allowed an extension of the harvest season.
Harvested pods were sun-dried or fire-parched and laboriously crushed or ground into flour, often in a
bedrock or stone mortar using a large pestle. There were numerous variations in the preparation of
the pods and flour — mesquite “was a versatile staple” (Rea 1997: 187).
Mesquite and screwbean food products generally were prepared without cooking. The flour
was most often steeped in water and consumed as a gruel (atole de mesquite) or made into cakes.
Pods were also crushed and boiled or steeped in water as a beverage. Whole mesquite pods or cakes
were stored — the flour was not stored because it is hygroscopic and soon becomes hard and
undesirable.
“You can also grind the mesquite beans and make it into flour. There are many different
ways to eat mesquite beans. You can also mix mesquite bean with roasted wheat flour” (Betty Melvin
in Zepeda 1985: 49). “They would make a corral, my grandmother and my grandfather. . . . They
would then gather mesquite beans . . . and they would fill up that corral. . . . When it was real sweet
they would make gruel out of it. And they would grind it when they were dried. . . . It is very good.
And they would buy some raw sugar in Sonoita and eat it with it” (p. 77). Sue Rutman observed
Norma Quiroz de Walker make atole de pechita: she pounded the pods then simmered them in water
and added sugar, cinnamon, and sometimes some cornstarch — Sue thought it was delicious. In
addition, mesquite flowers were gently mashed in water and the sweet liquid drunk.
For the most part mesquite pods were available for harvest at the height of the early summer
dry season. Lumholtz (1912: 331) reported that Hia-Ced O'odham “used to come as far as
Quitovaquito and Santo Domingo to gather mezquite beans (called by the Mexicans pechita).” In
modern times mesquite pods serve as fodder or forage for cattle. Many animals consume the pods,
which are the primary seasonal food for coyotes. The pods are eaten within a few weeks of falling to
the ground.
The whitish or amber-colored gum, oozing from wounds on the branches or trunk, was
extensively employed for medicine (especially for eye ailments), eaten as candy, chewed as gum, or
mixed with saguaro fruit and eaten like jam. The black sap or pitch collected from the bark was used
as a general-purpose black dye as well as for many medicinal purposes.
Mesquite continues to be the preferred regional cooking fuel, not only because it is so readily
available but also because of superior burning qualities and the flavor it imparts to food. House posts
most often were made of mesquite trunks and the forked trunks or main branches were especially
popular in local architecture. The roots were fashioned into multi-purpose cordage.
Most of the historic corrals in the region were made from mesquite, ironwood (Olneya), and
railroad ties. During the late 19th and first half of the 20th centuries many Arizona and Sonora
ranches used large quantities of mesquite logs for corrals, many of which were still standing in the
late 20th and early 21st centuries. Stacked mesquite corrals were located at Aguajita, Bates Well,
Daniels Well, Gachado line camp, and the Gray Ranch at Dos Lomitas (e.g., Bobby Gray, in Hoy
1970). Most of the mesquite logs at the Gray Ranch and Gachado corrals had been stolen by the
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1990s (most of these corrals are on the international border, where there was essentially no fence
there until 2004). Railroad ties were sometimes used as the upright supports for stacked mesquite
logs.
The following discussion is excerpted and slightly modified from an essay by Felger (2007b):
Along the east side of the Cabeza Prieta Refuge the mesquites are readily identified as
the velvet mesquite (Prosopis velutina)—the common mesquite of the Arizona Upland
around Tucson and elsewhere across Pima County. Continuing westward along the rough
dirt road, after entering Yuma County on the Camino del Diablo you soon cross the Pinta
Sands and the northern outlier of the Pinacate Lava Flow.
In washes in and around the Pinacate Lava and Pinta Sands, a number of “western”
desert or Lower Colorado Valley species have replaced the “eastern” or Arizona Upland
species (Felger 2000; Rosen 2007; Shreve 1951). The washes are much more densely
vegetated than the open, creosotebush desert flats, and the trinity of large legumes
(ironwood, mesquite, and palo verde) is still present. But there are some subtle as well as
not-so-subtle changes. The mesquites here have more beautiful leaves than the ones seen on
the east side of the Refuge. The leaves of these mesquites have larger leaflets and seemingly
brighter greener leaves with only one pair of pinnae like those of the western honey
mesquite (Prosopis glandulosa var. torreyana). But the leaves and twigs have the small
hairs characteristic of the velvet mesquite (P. velutina). Farther west, in the vicinity of the
Colorado River and southward along the Sonora coast, the leaves are both hairless (glabrous)
and once-pinnate—the two major key features of the honey mesquite.

Thus the Pinta Sands mesquites share features of the two supposedly different species. There
are several possibilities: (1) The mesquites are confused, non-cooperative, and don’t know that they
have been classified; (2) the taxonomy is confused and does not accurately reflect the situation; or (3)
it is difficult or indeed impossible to make a “perfect” linear classification system for an evolutionary
continuum. Any botanist engaged in taxonomy has struggled with problems of this kind — the
mesquites in the western part of the Refuge are indeed intermediate in character. In fact the area of
transition, or the intermediate population, is quite large. Yet we need names in order to communicate
about the different kinds of life. As biologists we strive to make the classification reflect evolutionary
patterns as closely as possible. But a continuum sometimes does not slice up into discrete units —
there are fuzzy boundaries.
Kearney and Peebles (1960) listed Arizona mesquites as varieties of Prosopis juliflora.
Marshall Johnston (1962) of the University of Texas published a study of the North American
mesquites in which the Arizona mesquites are quite differently classified — as P. velutina and P.
glandulosa var. torreyana, and this system was followed by the great botanists Arturo Burkart (1976)
of Argentina and Jerzy Rzedowski of Mexico and his wife Graciela Calderón (Rzedowski & Calderón
1988). But Lyman Benson, in his revision of Trees and Shrubs of the Southwest (Benson & Darrow
1981), continued to treat the Arizona mesquites as varieties of P. juliflora. The overwhelming
evidence, however, shows that P. juliflora is a tropical species that does not reach the USA or even the
Sonoran Desert.
Sect. Algarobia includes about two dozens species in South America and half a dozen species
in North America. The North American taxa tend to be allopatric (occupying different geographic
ranges) and in general are notorious in having indistinct (“fuzzy”) species boundaries with often
broad areas of populations with intermediate morphologies. These distributional patterns probably
represent continuous (clinal) variation or even reticulate evolution and sometimes can confound
attempts at realistic taxonomy (e.g., Bessega et al. 2000; Bessega et al. 2006; Burghardt & Esper
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2007; Palacios 2006). Although some intermediate populations might be of hybrid origin rather than
continuous (clinal) evolution, extensive observations indicate clinal variation to be common among
native North American Algarobia (e.g., Felger 2000). An intriguing and radical taxonomy of native
Algarobia species in Mexico, and by extension the U.S.–Mexico borderlands, is based on morphology
(Palacios 2006) but is at odds with much of our experience and awaits confirmation with rigorous
molecular/genetic studies.
Prosopis glandulosa Torrey var. torreyana (L.D. Benson) M.C. Johnston
[P. juliflora (Swartz) de Candolle var. torreyana L.D. Benson. P. odorata Torrey & Frémont (in part,
sensu Palacios 2006)]
Western honey mesquite; mezquite; kui. Figures 35A & 36.
Trees and shrubs. Bark on old stems dark brown to charcoal gray, irregularly checkered to
shredding; bark on mid-sized and small branches smooth, gray or greenish brown. Older stems often
with oily, black, oozing, bacterial slime flux from wounds beneath the bark; younger stems sometimes
exuding light-colored gum. Paired or sometimes single thorns (apparently modified branches) above
leaves in axillary buds (short shoots), or sometimes absent or reduced from some or most stems, and
especially prominent among juvenile and salt- or water-stressed plants; these thorns often 0.8–4 cm
long, straight, rigid, and sharp, at first dark colored, becoming whitish. Twigs and leaves glabrous or
hairy. Leaves appearing simultaneously in spring after the last freezing weather; the plants gradually
deciduous in winter. Leaves with 1 pair of pinnae (jugate); leaflets (6) 11–24 pairs per pinna,
individual leaflets about 5 times longer than wide, 4.5–31 × 1.3–6 (8) mm (the smaller measurements
are from drought-stressed plants).
Flowers dull yellow; mass flowering April and May, and sporadically through early fall; pods
mostly ripening in early summer and sporadically through fall. Inflorescences spike-like racemes,
cylindrical, (4) 6–9 cm long, often several in a cluster. Flowers numerous, crowded, pale yellowish,
4.5–5 mm long, with pedicels ca. 0.5 mm long. Stamens longer than the petals; ovary and inner
surface of petals densely white hairy. Pods straight to moderately curved, often (7) 10–20 cm × 7.5–
10 mm, slightly compressed, often slightly to conspicuously constricted between some or most or all
seeds; mesocarp sweet and well developed. Seeds encased in a tough, leathery endocarp drying hard
and bony; cotyledons bright green even within the endocarp in the fruit. Pods pale tan to reddish and
often mottled.
Western honey mesquite is characteristic of the Lower Colorado Desert region of the Sonoran
Desert. It often has larger and more widely spaced leaflets than velvet mesquite. In the southwestern
corner of Organ Pipe and nearby areas of Cabeza Prieta many of the mesquites appear intermediate
between honey and velvet mesquite (see Felger 2000). Honey mesquite then extends westward across
Cabeza Prieta and the Tinajas Altas Region. However, even in the Tinajas Altas Mountains, in
Frontera Canyon, the honey mesquite has pubescence like that of velvet mesquite. Shrub-sized honey
mesquites are abundant around the margins of Las Playas and other playas.
Var. torreyana primarily occurs from Baja California to southern California, western Arizona,
and southwestern Utah, and then Sonora southward along the coastal fringe of the state to Guaymas,
then inland, beyond the desert, through the thornscrub to northern Sinaloa, and then eastward and
northward to the Chihuahuan Desert of southeastern Arizona, New Mexico, and nearby northern
Mexico. East of the continental divide it is largely replaced by var. glandulosa.
Palacios (2006) restricts Prosopis glandulosa to Nuevo León and Zacatecas in northeastern
Mexico and places much of the rest of the distribution in Mexico and by extension the range in the
USA in P. odorata Torrey & Frémont.
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Figure 36. Prosopis glandulosa var. torreyana. (A) Near Blyth, Riverside Co., CA, 16 Apr 2002, photo by Keir
Morse (CalPhotos). (B) Quitobaquito, 17 Jul 2013. Drawings by Matthew B. Johnson: (C & D) Tucson, Jul
2006; (E) Aguajita Spring, Felger 88-28.
CP: Salazaria Wash, 12 Apr 1992, Harlan 213 (CAB). Camino del Diablo at boundary with OP, 1090
ft., 26 Mar 2010, Felger 10-103 (ARIZ, ASU).
TA: Base of Tinajas Altas, 29 Mar 1930, Harrison 6581. Frontera Canyon, 18 Mar 1998, herbage
pubescent, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-62. Surveyors Tank, 29 Mar 2010,
Felger (observation).

Prosopis velutina Wooton
[P. juliflora (Swartz) de Candolle var. velutina (Wooton) Sargent]
Velvet mesquite; mezquite; kui. Figures 35C, 37, & 38.
Large woody shrubs or trees. Similar to P. glandulosa var. torreyana but (1) the herbage and
inflorescences pubescent, (2) at least some and usually most leaves bijugate (two pairs of pinnae;
some new growth and drought-stressed leaves may be jugate), and (3) the leaflets proportionally
broader, not attaining as large a size, usually more closely spaced, and tending to average more
leaflets per pinnae. Leaflets about 3 times longer than wide, often 6–13 × 2–3.5 mm, 11–22+ leaflet
pairs per pinna. As in P. glandulosa, flowering mostly April to June, and also sporadically through
summer and early fall; pods mostly ripening in early summer and sporadically through summer and
fall.
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Figure 37. Prosopis velutina. By Matthew B. Johnson.

Eastern margins of Cabeza Prieta and across Organ Pipe. Common especially along washes
and major drainageways, and scattered elsewhere including desert flats and rocky slopes. Mesquite
forests grew near Armenta Ranch in Organ Pipe, but erosion and arroyo downcutting following
overgrazing has killed these forests (Rutman 1995). In addition, innumerable mesquite trees were cut
to supply the town of Ajo and the mines during the last decades of the 19th century and first few
decades of the 20th century.
Velvet mesquite is characteristic of the Arizona Upland region of the Sonoran Desert.
Widespread in Arizona, northern Sonora southward to the vicinity of Guaymas, and extreme
southwestern New Mexico and northwestern Chihuahua.
OP: 8 mi S of Growler Well, Nichol 17 Apr 1939. Ridge between Alamo and Arch Canyons, Fouts 8
Aug 1949 (ORPI). Aguajita, 23 Oct 1987, Felger 87-270. Quitobaquito, 14 Sep 1988, Felger 88-451
(intermediate with P. glandulosa var. torreyana).
CP: Papago Well, 11 Apr 1978, Lehto L-22487 (ASU). From Bates Well to Papago Well, 31 Jan 1992,
Felger (observation).
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Figure 38. Prosopis velutina. (A) Kuakatch Wash W of Hwy 85, 7 Oct 2006. (B) Hat Mountain, Sauceda Mts,
Maricopa Co., 22 Mar 2014. Ajo: (C) 21 Jul 2014; (D) 14 May 2006; (F) 14 Jun 2013. (E) Between Why and
Ajo, 4 Aug 2006.

Prosopis sect. Strombocarpa
Prosopis pubescens Bentham
[Strombocarpa pubescens (Bentham) A. Gray. Prosopis odorata Torrey & Frémont (not sensu
Palacios 2006). Strombocarpa odorata (Torrey & Frémont) A. Gray]
Screwbean; tornillo; kujel. Figures 35B & 39.
Large shrubs or small trees to 6 m tall. Spines stipular, paired, straight, white, often stout,
reaching 1–2.5 cm long. Leaves with one pair of pinnae (exceptionally 2); leaflets 4.5–13 mm long,
4–7 (10) pairs per pinna. Inflorescences of cylindrical spikes 3–4.5 cm long. Flowers sessile, the
petals, sepals, filaments, anthers, and anther glands bright yellow. Stamens well exerted, the
filaments with some reddish flecks. Style and ovary hidden by dense white hairs. Pods in clusters of
(3) 6–20+; individual pods tightly coiled, cylindrical, (2) 3–4 cm × 4–5.5 mm—these coiled pods are
unique among the flora of western North America. Flowering in May and sporadically through
summer and fall; pods ripening during the summer months.
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Figure 39. Prosopis pubescens. (A) Ajo, 14 May 2006. (B) Mesilla Bosque State Park, Doña Ana Co., NM, 16
Aug 2008, photo by Patrick Alexander. Quitobaquito: (C) 4 Aug 2006; (E) 23 Sep 2013; (F) 5 Apr 2013. (D)
By Matthew B. Johnson.

Localized in wet soil and washes in the Quitobaquito region, and also recorded at Walls Well
in 1939. The nearest populations are along the lower Gila and Colorado rivers.
Southern California to southwestern Utah, Arizona, Texas, northern Chihuahua, and
northwestern Sonora.
The pulp (mesocarp) of the pods is sweet and served as a significant carbohydrate source.
The pods were harvested in early summer, and parched, or often buried in a pit to “ripen” or partially
ferment, and then ground into flour. The pods were also sometimes fermented as a beverage (Bell &
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Castetter 1937; Castetter & Bell 1951). The wood was used for house construction and fuel, and
perhaps weapons, and the roots and bark as medicine (Bell & Castetter 1937; Felger 2007a).
OP: Quitobaquito and vicinity: 28 Jan 1894, Mearns 2738 (US, not seen); 14 Sep 1986, Felger 86327; Near water channel, in and around spring, 23 May 1991, Baker 8363. Walls Well, Nichol 28 Apr 1939.

Psorothamnus
Shrubs or small trees, pubescent and with lens-like glands, especially on the stems. Leaves
odd-pinnate or reduced and mostly leafless in P. spinosus. Flowers papilionoid, the petals pink or
vivid blue or purple. Stamens 10, the filaments united. Ovules 2 to several; pods indehiscent, 1- or 2seeded.
Deserts in southwestern USA and northern Mexico; 9 species. A genus segregated from
Dalea.
1. Nearly leafless large shrubs or small trees, mostly more than 1.5 m tall; trunks and lower limbs
with well-developed hardwood; twigs ending in sharp thorns; leafless or with few, quickly deciduous,
simple (unifoliolate) leaves………………………………………………….. Psorothamnus spinosus
1. Leafy shrubs seldom more than 1 m tall, scarcely woody at base, lacking well-developed
hardwood; twigs not spinescent; leaves odd-pinnate.
2. Flowers sessile, in dense head-like (capitate) spikes; leaves with (3) 5‒11 leaflets.
………………………………………………………………………………..Psorothamnus emoryi
2. Flowers pedicelled, in racemes; leaves with 3 or 5 leaflets………….… Psorothamnus fremontii
Psorothamnus emoryi (A. Gray) Rydberg var. emoryi
[Dalea emoryi A. Gray]
Emory’s smokebush. Figure 40.
Densely branched shrubs probably less than 1 m tall. Herbage tomentose, grayish white with
very dense tangled hairs obscuring the surfaces, and sparsely dotted with minute red-orange glands.
Crushed herbage and flowers sweet smelling and imparting a fugitive yellow-orange stain. Leaves
gradually drought deciduous, 1.8–4.5 cm long, odd-pinnate with (3) 5–11 leaflets, or sometimes
reduced by 1 leaflet and even-pinnate on upper branches; leaflet margins entire or with rounded,
shallow teeth; the paired leaflets 2–9 mm long, mostly obovate to spatulate, and blunt-tipped, the
terminal leaflet (7) 12–32 mm long, linear to narrowly oblong. Flowers sessile, in short, head-like
spikes; flowering following rains, spring and summer. Calyx 4.5–6.1 mm long, with oval, red-orange
glands between the ribs. Corollas dark purple, longer than the calyx. Pods ca. 2.5 mm long, the seeds
1.5 mm long, smooth, brown.
In the flora area known only from dunes of the Pinta Sands and apparently not common. It is
very common on sandy soils in adjacent northwestern Sonora and farther west in Arizona, as well as
on the Mohawk Dunes (Felger et al. 2003).
Southwestern Arizona, northwestern Sonora, and southeastern California to Baja California
Sur. Another variety occurs in Baja California Sur.
A fugitive yellow dye was made from the herbage by Cahuillas and Seris (Bean & Saubel
1972; Felger & Moser 1985).
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CP: E Pinta Sands, 15 Sep 1992, Felger 92-757 (ARIZ, NY). E side of Pinacate Lava flow and E
Pinta Sands, low dunes encroaching lava field, seen only on higher [part of] dunes, 11 Apr 1993, Felger 93-390
(ARIZ, ASU).

Figure 40. Psorothamnus emoryi var. emoryi. Dunes 22 mi SW of Sonoyta, E of Mex Hwy 8, Sonora: (A & B)
17 Mar 2014; (C) 19 Mar 2010; (D) 20 Feb 2014; (E) 6 Feb 2014.

Psorothamnus fremontii (Torrey ex A. Gray) Barneby
[Dalea fremontii Torrey ex A. Gray]
Frémont’s dalea. Figure 41.
Shrubs less than 1 m tall, gland-dotted and generally pubescent (silvery strigose). Leaves
odd-pinnate with 3–7 (9) leaflets, and leafless or essentially so in drought. Inflorescence a raceme,
the flowers 7–9.5 mm long, and bright violet-purple. Pods indehiscent, 1-seeded, 7–10 mm long,
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with small glands forming longitudinal lines. [Description based on plants from farther north in
Arizona and the Jepson Flora Project (2012)].

Figure 41. Psorothamnus fremontii. (A) By Lucretia Breazeale Hamilton. (B) Near 1000 Palms Reserve,
Riverside Co., CA, 5 Mar 2004, photo by Brent Miller (CalPhotos). (C) 18 mi N of La Paz County line,
Mohave Co., Richardson 11 Apr 2003 (ASU).

A single shrub of this species was found at the north end of the Sierra de la Lechuguilla at the
south end of the Lechuguilla Valley. Frémont’s dalea is common farther north with four disjunct
southern records: this one, one near the Colorado River in southeastern California collected in 1969,
one in Yuma collected in 1905, and one from Puerto Peñasco in northwestern Sonora (Felger 2000;
SEINet 2015). This species occurs in the Sonoran and Mohave deserts in Arizona, California,
Nevada, Utah, Sonora, and Baja California.
The single specimen from the flora area was collected during a dry season—there were a few
buds and no flowers. Two varieties are described: var. fremontii generally grows on sedimentary
rocks, while var. attenuatus Barneby is on granitic and volcanic rocks (Turner et al. 1995).
Psorothamnus fremontii, however, may not be distinct from P. arborescens (Torrey ex A. Gray)
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Barneby, both of which have somewhat similar distributions primarily north of the Sonoran Desert in
dry regions of Arizona, California, Colorado, and Nevada (Barneby 1977; Turner et al. 1995).
TA: Rounded hills along La Jolla Wash, between the Sierra de la Lechuguilla and the Tinajas Altas,
UTM 2 18 915 E, 35 73 341 N, WGS 84, 1050 ft, shrub about 0.8 m tall, uncommon, with Larrea, Ambrosia
dumosa, Fagonia californica, & Parkinsonia microphylla; Sundt, MacKinnon, & Malusa 2 Apr 2011.

Psorothamnus spinosus (A. Gray) Barneby
[Dalea spinosa A. Gray. Psorodendron spinosum (A. Gray) Rydberg]
Smoke tree; palo cenizo. Figure 42.

Figure 42. Psorothamnus spinosus. (A & D) Drainage about 25 miles S of Sonoyta on Hwy 8, 17 May 2015.
(B & E) Aguajita Wash near El Papalote, Sonora, 5 Sep 2013. (C) Aguajita Wash at El Papalote, 2 Aug 2014.

Unique hardwood large shrubs or small trees 3–6 m tall; trunks or major limbs often several,
often moderately irregular and twisted, sometimes reaching 22–35 cm diameter; bark smooth and
gray, with age the trunk often somewhat fissured and rough. New growth appearing during hot
weather. Upper and smaller stems much-branched, the twigs silvery to bluish gray, thorn-tipped and
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painful to handle (perhaps due to mild toxins). Twigs, pedicels, and calyces densely hairy with short,
appressed, white hairs; twigs, inflorescence branches, calyces, and pods bearing bright orange glands.
Essentially leafless, the leaves very sparse, present on fresh young growth, quickly deciduous,
reduced to 1 leaflet often 5–25 mm long, oblanceolate, bluish gray, thick and almost succulent, dotted
with orange glands. (This leaflet is analogous to the enlarged terminal leaflet of other Psorothamnus
species.) Seedlings and young plants with leaves reaching 20–65 mm long and usually leafier than
new growth of adult plants. Flowers brilliant blue-purple (indigo), produced in spectacular masses
during the hottest, driest time of year — May and June. Inflorescences of few-flowered, spinescent,
twig-like racemes; individual flowers 12 mm long. Calyx 4.5–5 mm long, the tube prominently
ribbed with several large orange-brown blister glands around the middle, the lobes reflexed with age.
Corollas deep indigo-blue. Pods often 5–5.5 mm long with several orange-brown blister glands
around the middle, and a tail-like persistent style; 1(2?)-seeded, the seeds 4–4.3 mm long, oblongovoid, smooth, brown, and mottled.
Large gravelly washes such as ones leading out of the Cabeza Prieta and Tule mountains, and
in the Mohawk Valley in Cabeza Prieta, and scattered along Aguajita Wash in Organ Pipe. A number
of smoke trees at Aguajita Wash were killed by a scouring flood in 2012. Smoke trees are much more
common in nearby areas.
Southwestern Arizona, southeastern California, southern Nevada, east side of Baja California,
and northwestern Sonora.
OP: Quitobaquito, Nichol 3 Mar 1939. 3 mi E of Quitobaquito, large wash, 24 Oct 1965, Lehto 5488
(ASU). Aguajita, Wirt 12 Apr 1989 (ORPI).
CP: Smoke-tree Wash, Cabeza Prieta Mts (Simmons 1966). Drift Hills, 0.5 mi W of Senita Tank, 1070
ft, large wash, 14 Jun 1992, Felger 92-595. Mohawk Wash, W of Bean Pass, Sierra Pinta, Rutman 17 Feb 2002.

Rhynchosia – Rosary bean
Herbaceous perennials, vines, and shrubs. Flowers papilionoid. Worldwide, mostly tropics
and subtropics; 230 species. The colored seeds, including bicolored black and red seeds, are used as
necklaces and other decorations.
Rhynchosia texana Torrey & A. Gray
[R. senna Gillies ex Hooker & Arnott var. texana (Torrey & A. Gray) M.C. Johnston. R. texana var.
angustifolia (A. Gray) Grear]
Texas snout-bean. Figure 43.
Perennial vines; pubescent and glandular. Leaflets 3, dark green, ovate, or ovate-lanceolate to
linear, with prominent veins, and small, round golden glands dotting the lower surfaces, the margins
minutely ciliate. Flowers solitary or in pairs on pedicels to 6 mm long, the corollas 5–7 mm long,
bright yellow-orange. Stamens 10; 9 fused, 1 free. Pods 2-seeded and dehiscent. Reproductive
during the warmer months.
In the flora area restricted to the Ajo Mountains in canyons and at the upper limits of the
desert.
Arizona, mostly southeastern and central, to Texas and Mexico and disjunct in South America
(Ecuador to Argentina).
OP: Bull Pasture, 9 May 1979, Bowers 1710 (ORPI). Alamo Canyon: N fork, 700 m, 17 Oct 1987,
Baker 7552 (ORPI); Above the waterfall, 2470 ft, 17 Oct 2013, Rutman 20131017-3. Tributary canyon to Arch
Canyon, shaded protected niche, Rutman 16 Sep 2006.
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Figure 43. Rhynchosia texana. (A) Bull Pasture Trail, 21 Sep 2008. (B) Vicinity of Visitor Center, Chiricahua
National Monument, Cochise Co., Reeves R-3551 (ASU). (C) Piños Altos, Piños Altos Range, Grant Co., NM,
25 Jul 2009, photo by Russ Kleinman (gilaflora.com). (D) Alamo Canyon, 9 Sep 2014.

Senegalia
Trees and shrubs. Flowers mimosoid. Tropics to deserts, nearly worldwide; 200 species. A
genus segregated from Acacia.
Senegalia greggii (A. Gray) Britton & Rose
[Acacia greggii A. Gray. A. greggii var. arizonica Isely]
Catclaw; uña de gato, gatuño; 'u:pad. Figure 44.
Large, irregularly branched shrubs with crooked trunks and branches, often 2–5 (6) m tall;
wood strong and hard, the heartwood reddish. At least some stems armed with catclaw-like solitary
prickles between or just below the nodes, these curved downward, and tapering to sharp point. Young
twigs, leaves, and inflorescences moderately to densely pubescent with short hairs. Leaves gradually
winter deciduous, twice pinnate, often 2.5–3.5 cm long, the pinnae 1 or 3 pairs; leaflets 3.5–6 (8) mm
long, 4–6 (7) pairs per pinna; petioles with a prominent nectary gland. Inflorescences of dense,
cylindrical, spike-like racemes, often 1.8–3 cm long, the peduncle often 1–2.5+ cm long. Flowers
fragrant, pale yellowish, at first sessile or nearly so, becoming very short-pedicelled. Calyx shallowly
lobed. Stamens numerous and separate, the anthers very small, sometimes with a terminal gland.
Pods (3.5) 6–15.5 × 1–1.6 (2+) cm, conspicuously flattened, ribbon-like, more than twice as wide as
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thick, usually curved or curled, sometimes moderately constricted between some seeds, and
indehiscent or tardily semi-dehiscent (the whole pod usually falls and is chewed by rodents). Seeds
oval to orbicular, conspicuously flattened, dark brown, 10.3–12.7 × 3.4–3.9 mm. Mostly flowering in
spring, the pods ripening in June.

Figure 44. Senegalia greggii. Ajo: (A & F) 6 May 2006; (B & E) 23 May 2010; (C) 13 Sep 2008. (D) Diablo
Mts, Ajo Mountain Drive, 2 Aug 2013. (G) Kuakatch Wash near Hwy 85, 13 Mar 2010.

Widespread across the flora area, in larger washes and arroyos, less often along smaller
drainageways, and hills and slopes, especially north-facing. Often dominant along valley floor
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washes. Large catclaw trees occur along Cuerda de Leña in Organ Pipe. Catclaw is one of the
favorite foods of desert bighorn. It extended across the region during the Ice Ages and has been in the
Tinajas Altas Region for at least 37,000 years.
Deserts across northern Mexico, and western Texas to southwestern Utah and southeastern
California.
Isely (1969, 1998) segregated populations west of Texas as var. arizonica, characterized by
densely hairy leaves. “However, since glabrous individuals occur as far west as Baja California, and
the leaflets of part of Gregg’s original gathering are puberulent, a taxonomic distinction is difficult to
sustain” (Barneby 1989: 7).
The seeds were parched and ground, or the pods pounded, and the flour consumed as a gruel
or made into cakes (Castetter 1935; Russell 1908). These foods, however, were sometimes bitter and
not esteemed (Bean & Saubel 1972). The Gila River Pimas drank tea from the root for stomach
ulcers and more recently to alleviate kidney problems caused by alcohol consumption (Rea 1997).
The hard, reddish wood served many purposes, including bows, crosspieces of saguaro fruit–
gathering poles, prayer sticks with eagle feathers, and firewood, and the flexible branches were used
for cradleboard frames (Bean & Saubel 1972; Castetter & Underhill 1935; Felger & Moser 1985; Rea
1997).
OP: Cipriano Well, Nichol 27 Apr 1939. Alamo Canyon, 19 Apr 1942, Cooper 564. Aguajita, 19 Jun
1989, Felger 89-238. †Alamo Canyon, spines (prickles), leaflets, 1150 to 14,500 ybp (4 samples).
CP: Lower Well (Simmons 1966). Little Tule Well, 12 Jun 1992, Felger 92-537. Vicinity of Papago
Well, 26 Mar 2010, Felger 10-129. Junction of Camino del Diablo and road to Cabeza Prieta Tanks,
32°13'13.6''N, 113°48'04.9''W, 360 m, 28 Mar 2010, Felger 10-156. Felger, observations: Charlie Bell Rd, 0.4
mi W of E Refuge Boundary, 31 Jan 1992; Daniels Wash at Charlie Bell Road crossing, 18 Aug 1992; Agua
Dulce Pass, Jose Juan Represo, Heart Tank, 3.5 mi NE of Tule Well on road from Christmas Pass in the Drift
Hills, Cabeza Prieta Tanks, Half-way Tank, Buck Mt. Tank, 12–15 Jun 1992.
TA: Tinajas Altas, 19 Mar 1998, Felger (observation). Coyote Water, 25 Oct 2004, Felger 04-21.
†Butler Mts, stem prickles, leaflets, fruits fragments, 740 to 8160 ybp (3 samples). †Tinajas Altas, twigs
(prickles), leaves, 1230 to 11,040, & >37,000 (14 samples).

Senna
Herbaceous perennials to trees. Flowers caesalpinioid. Tropics, warm temperate regions,
and deserts, nearly worldwide; 300–350 species. A genus segregated from Cassia.
Senna covesii (A. Gray) H.S. Irwin & Barneby
[Cassia covesii A. Gray]
Desert senna; hojasén, daisillo; ko'ovĭ ta:tamĭ. Figure 45.
Perennials from a semi-woody base, probably not long-lived; dormant during cooler and drier
months. Stems mostly erect, dying back in drought; herbage densely white-velvety hairy. Leaves
drought deciduous, even-pinnate, the leafstalk with a long-stalked, orange nectary gland between the
leaflets of each pair; leaflets (2) 3 (4) pairs, elliptic to elliptic-oblong, the larger ones 1.5–2.8 (3.5) cm
long. Flowers 1.5–2 cm wide, yellow-gold, becoming pale yellow or whitish with age. Fertile
stamens 7, the filaments shorter than to about as long as the anthers, the anthers orange-brown,
opening by terminal pores (the flowers are buzz-pollinated by bees); sterile stamens 3, shorter than
the fertile stamens. Pods 2.2–3.5+ cm long, several seeded, splitting along both sutures, with dense,
short, appressed to spreading hairs. Flowering response non-seasonal during warmer weather.
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Figure 45. Senna covesii. (A) By Lucretia Breazeale Hamilton. Copper Mountain: (B) 7 Aug 2005; (E) 7 Aug
2005. (C) Alamo Wash near Hwy 85, Aug 2008. (D) Arch Canyon trailhead, 12 Sep 2014.

Widespread across much of the flora area but not extending to the Tinajas Altas Region.
Often localized; various habitats including washes, sand flats, dunes, and rocky slopes. Often in
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disturbed habitats such as roadsides, old rodent mounds, and scoured wash beds. It was in the Puerto
Blanco Mountains about 2000 years ago.
Arizona, southern California, Nevada, southwestern New Mexico, Sonora, Sinaloa, and Baja
California.
OP: Alamo Canyon, Nichol 4 May 1939. Bates Well, 23 Apr 1942, Garth 562. 16 mi N of Lukeville,
26 Sep 1964, Felger 10530. Puerto Blanco Drive, 5.2 mi W of Visitor Center, 16 Oct 1977, Bowers 885.
†Puerto Blanco Mts, on ridge, seeds, 1910 ybp.
CP: Childs Mountain, 2300 ft, 18 Aug 1992, Felger 92-645 (ARIZ, ASU). E Pinta Sands, 15 Sep
1992, Felger 92-764 (ARIZ, ASU). Senita Tank Wash, 14 Apr 1992, Harlan 280 (CAB). Charlie Bell Road 1.9
km NE of Little Tule Well, 5 Mar 1994, Felger 94-28.

Tephrosia
Herbaceous perennials and shrubs, rarely annuals. Flowers papilionoid. Worldwide, mostly
tropics and subtropics; 400 species.
Tephrosia tenella A. Gray
Red hoary-pea. Figure 46.
Herbaceous perennials. Herbage sparsely pubescent or essentially glabrous. Leaves oddpinnate, to ca. 10 cm long; leaflets pale green, 5–11, potentially 1.5–3.5 cm long, linear to narrowly
oblong or elliptic; stipules 5–8 mm long. Flowers pink, drying wine colored, less than 8 mm long.
Stamens 9 united, 1 free. Pods 3–4 cm long, multiple-seeded, elastically dehiscent, the valves coiling.

Figure 46. Tephrosia tenella. (A & B) N end of Salero Ranch, Santa Cruz Co., 23 Sep 2013, photos by Sue
Carnahan. (C) Cracks in bedrock, upper elevations of middle fork of Alamo Canyon, Rutman 5 Sep 1999.
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Ajo Mountains, known from a single record, although probably more widespread at higher
elevations.
Southern Arizona to Texas, and Mexico to Central America. These plants have been treated
as Tephrosia vicioides Schlechtendal, but Téllez (2001) showed that T. vicioides is a different species
that Nesom (accepted for publication & in press) restricts to Veracruz and Oaxaca.
OP: Ajo Mts, upper elevation of the headwaters of the middle fork of Alamo Canyon, in cracks in
bedrock, potential habitat is extensive but unsurveyed, Rutman 5 Sep 1999 (ARIZ, ORPI).

Trifolium
Annuals and herbaceous perennials. Flowers papilionoid. Nearly worldwide, 300 species.
Trifolium wormskioldii Lehmann
[T. wormskioldii var. arizonicum (Greene) Barneby. T. lacerum Greene. T. willdenovii Sprengel]
Cow clover. Figure 47.
Spring-flowering ephemerals, glabrous. Leaflets 3, 1–3 cm long, elliptic to ovate, the
margins serrate-toothed. Stipules rather large, spinescent on lower leaves, broader on upper leaves.
Flowers in head-like clusters subtended by spinescent bracts. Calyx lobes bristle-tipped. Corollas
lavender, 12–15 mm long. Stamens 10; 9 fused, 1 free. Pods ca. 3.5–5 mm long, 1–3-seeded.

Figure 47. Trifolium wormskioldii. Alamo Canyon: (A) 22 Jul 2014; (B & C) 11 Mar 2014.

Ajo and Diablo mountains; often locally abundant in riparian canyon bottoms and especially
open, rocky areas at higher elevations where it may grow hidden among grasses.
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Although the Ajo Mountains plants are cool-season ephemerals, this species is generally
perennial over most of its range. British Columbia to Baja California and east to Idaho, and
southward to central Mexico.
OP: Alamo Canyon: Nichol 14 Mar 1939 (ORPI); 2800 ft, N-facing slope, 12 Apr 1978, Bowers 1243;
Canyon bottom, among dense growth of annuals, 29 Mar 2003, Felger 03-405 (ARIZ, ASU). Ajo Mts, summit,
1 Apr 1944, Clark 11549 (ORPI). Canyon Diablo, Supernaugh 5 May 1949 (ORPI). Bull Pasture, 3300 ft, 5
Apr 1978, Bowers 1205 (ORPI). Abundant near the crestline of the Ajo Mts, middle fork of Alamo Canyon, 15
Mar 2003, Rutman 2003-357.

Vachellia
Trees and shrubs; flowers mimosoid. Mostly tropics, subtropics, and deserts, nearly
worldwide; 160 species. A genus segregated from Acacia.
1. Pods reddish or brownish, slender and dehiscent, 4–6 mm wide; common and widespread in the
flora area………………………………………………………………………..... Vachellia constricta
1. Pods dark brown to blackish when ripe, thick and tardily or not dehiscent, 8–10 mm wide; rare in
the flora area……………………………………………………………….……. Vachellia farnesiana
Vachellia constricta (Bentham) Seigler & Ebinger
[Acacia constricta Bentham]
White-thorn acacia; mezquitillo; gidag. Figure 48.
Shrubs to 4 m tall, with mostly straight branches. Bark of small- to mid-sized branches
smooth and reddish brown. Spines at nodes (stipular), the larger ones 1–3 cm long, paired, straight,
terete, and usually white, or some stems without spines. Herbage at first viscid with dot-like glands
and sparsely to moderately pubescent with small white hairs, and becoming glabrate with age.
Foliage gradually winter and/or drought deciduous, new leaves mostly appearing in mid-spring and
with summer rains. Leaves (1.5) 3.5–4 cm long, the pinnae mostly 3–6 pairs (elsewhere sometimes 7
or 8 pairs), the leaflets 1.5–3 mm long; petioles bearing a prominent nectary gland. Flowers bright
yellow and noticeably fragrant, in rounded heads ca. 1 cm wide. Pods slender, 4.5–13.5 cm × 4–6
mm, constricted between each seed, and gradually dehiscent.
Young pods reddish, sometimes bright red or green, glistening sticky-viscid, and spotted with
small, dot-like raised glands, these range from colorless to golden to dark brownish-purple. This
viscid exudate, probably derived from the glands, is water soluble. Mature pods become dull brown,
no longer viscid, and the glands fewer or mostly no longer visible—however, look closely with
magnification and you will see dot-like depressions in place of the glands. Similar glands are seen on
the youngest herbage including newly forming spines, and these glands likewise leave depressions on
slightly older stems. Seeds 4.5–5.2 mm long, mottled, moderately compressed, and somewhat
oblong; seeds in freshly opened pods (ones that open naturally) have a glossy-resinous coating;
exposed to the air they become dull (not glossy). Flowering mostly in spring, the pods ripe in June
and July, and also flowering later in summer, depending on rainfall, and producing pods in fall.
Widespread in washes, canyons, rocky hills, and lower mountains, and extending into valleys
on coarse, well-drained soils; across Organ Pipe and Cabeza Prieta except the western portion. It
grew in the Ajo Mountains 1200 years ago.
Arizona to Texas and much of arid and semi-arid Mexico to Puebla and Oaxaca.
OP: Cipriano Well, Nichol 27 Apr 1939. Ajo Mt Drive, 9 mi by road NE of Visitor Center, 5 Nov
1977, Bowers 928. 5.8 mi E of Lukeville, 11 Nov 1987, Felger 87-331. S Puerto Blanco Drive, 2.4 mi W of
Hwy 85, 19 Jun 1989, Felger 89-222. †Alamo Canyon, spines, 1150 ybp.

Felger & Rutman: SW Arizona Flora, Pt. 14, Fabaceae

75

CP: Adobe Windmill (Simmons 1966). Camino del Diablo, SW of O’Neill Hills, 13 Mar 1993,
Harlan 360 (CAB). Charlie Bell Rd, 1 km W of E boundary of Refuge, 5 Mar 1994, Felger 94-23.

Figure 48. Vachellia constricta. (A) By Lucretia Breazeale Hamilton. Ajo: (B) 10 Sep 2006; (C) 21 May 2006;
(E) 15 Sep 2008. (D) Near Valentine Tank, S of Ajo, 4 Mar 2009. (F) Senita Basin, 10 May 2010.
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**Vachellia farnesiana (Linnaeus) Wight & Arnott
[Mimosa farnesiana Linnaeus. Acacia farnesiana (Linnaeus) Willdenow. A. smallii Isely]
Sweet acacia; huizache, vinorama. Figure 49.
Generally called vinorama in Sonora and huizache elsewhere in Mexico. Shrubs to small
trees; pubescent, the leaves becoming sparsely hairy with age. Spines reaching 2–4.5 cm, stipular,
paired, white, straight, and terete. Leaves tardily drought deciduous and partially to fully winter
deciduous. Leaves 2.5–5.5 cm long, the pinnae 2–6 pairs, the leaflets many, 3–7 mm long; petiole or
rachis sometimes with a dark nectary gland. Flowers bright yellow-orange, in globose heads, with a
strong and far-reaching sweet fragrance. Pods 4–7.5 cm × 0.8–1 cm, indehiscent to tardily dehiscent,
dark brown to blackish, thick and not constricted between the seeds, with pulpy mesocarp, the seeds
crowded in two rows. Young pods have sweet, pulpy mesocarp, which shrinks as the pods mature or
age.
Vachellia farnesiana may be difficult to distinguish from V. constricta if pods are not
available: V. farnesiana herbage lacks the golden glands usually seen on V. constricta, and in
cultivation V. farnesiana is more robust and with larger leaves.

Figure 49. Vachellia farnesiana. (A & G) Intersection of Hwy 85 and Ajo Mountain Drive, 30 Jan 2014. Ajo:
(B) 16 Jun 2015; (C‒E) Ajo, 16 May 2015. (F) Pods from the Organ Pipe plant (left) and from cultivated plant
in Ajo (right), 16 May 2015.
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Three varieties of Vachellia farnesiana are recognized (Ebinger et al. 2002). Var. farnesiana
is native in the Baboquivari Mountains in Arizona. This variety is extensively cultivated in southern
Arizona and has become established in many areas in the state outside of cultivation; all or most
Arizona plants are this variety. It is distinguished in part by having pods less than 10 cm long and
seeds in 2 rows or irregularly arranged. Var. minuta (M.E. Jones) Siegler & Ebinger has pods 10 or
more cm long and seeds in seeds in one row. Sweet acacias sampled in Ajo have pods less than 10
cm long and seeds in 2 rows. Several pods from the single sweet acacia shrub in Organ Pipe were 5–
6 cm long but with seeds in a single row.
Var. farnesiana ranges from southern USA to South America and the West Indies. It is
cultivated, naturalized, and/or weedy in many warm regions worldwide. An essential oil from the
flowers has been an important ingredient in perfumes. Var. minuta occurs from southwestern
California through the Baja California Peninsula and might be found in cultivation or feral elsewhere.
Var. pinetorum occurs in Florida.
OP: Intersection of Hwy 85 and Ajo Mt Drive, single roadside waif, about 2 m tall, Rutman 30 Jan
2014.
CP: Ajo, Cabeza Prieta headquarters, planted, not given supplemental water, 1 Jan 2015, Rutman,
observation.

Vicia – Vetch
Annuals and herbaceous perennials. Flowers papilionoid. Nearly worldwide; 160 species.
Vicia ludoviciana Nuttall ex Torrey & A. Gray subsp. ludoviciana
[V. exigua Nuttall]
Deer-pea vetch. Figure 50.
Delicate winter-spring annuals, the stems sprawling or climbing; pubescent or perhaps
glabrate or glabrous. Leaves once pinnate, the leafstalk (rachis) ending in an unbranched or branched
tendril, this sometimes branched (figure 50A); leaflets 4–12, linear to narrowly elliptic; stipules small.
Corollas blue, 5–7 mm long. Flowering March to May. Pods 1.5–2.5 cm long, several-seeded, and
dehiscent. This is the only legume in the flora area with tendrils.
Arizona Upland mountains in Organ Pipe including the Ajo, Bates, Diablo, and Santa Rosa
mountains, often along canyon bottoms.
This subspecies from California to southeastern USA and northern Mexico; another
subspecies occurs in Texas, southeastern USA, and northeastern Mexico.
OP: Alamo Canyon, 19 Apr 1942, Cooper 578. Alamo Wash, canyon outwash, 11 Sep 1946, Haskell
1091 (UCR, det. Andrew C. Sanders 1988). Bull Pasture trail, 11 Apr 1978, Bowers 1233. Middle fork Alamo
Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-330 (ORPI). Alamo Canyon, 2408 ft, canyon
bottom, in shade among dense growth of annuals, 29 Mar 2003, Felger 03-403 (ASU, ARIZ). Foothills of
Santa Rosa Mts, W of Diaz Peak, 2 Apr 2003, Rutman 2003-447 (ORPI). Canyon, NW of Kino Peak, 2000 ft,
20 Mar 2005, Rutman 2005-0320-29 (ORPI).
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Figure 50. Vicia ludoviciana subsp. ludoviciana. Alamo Canyon: (A, C & D) 4 Apr 2015; (B) 2 Mar 2008. (E)
Estes Canyon, 18 Mar 2005.
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ABSTRACT
A floristic and natural history account is provided for 11 eudicot families as part of the
vascular plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument,
Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas Region in the heart of the Sonoran
Desert in southwestern Arizona: Fagaceae, Fouquieriaceae, Gentianaceae, Geraniaceae,
Grossulariaceae, Koeberliniaceae, Krameriaceae, Lamiaceae, Linaceae, Loasaceae, and Lythraceae.

This is the fifteenth installment of our flora in southwestern Arizona and includes 11 eudicot
families: Fagaceae (1 species), Fouquieriaceae (1 species); Grossulariaceae (1 species);
Koeberliniaceae (1 species); Linaceae (1 species); Lythraceae (1 species); Krameriaceae (1 genus, 2
species); Gentianaceae (2 genera, 2 species); Geraniaceae (2 genera, 3 species); Loasaceae (3 genera,
9 species), and Lamiaceae (8 genera, 13 species) (Table 1). The flora area covers 5141 km2 (1985
mi2) of contiguous protected areas in the heart of the Sonoran Desert (Figure 1). This publication is
also available open access on the website of the University of Arizona Herbarium
(https://ag.arizona.edu/herbarium).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et al. 2013b). Family designations follow APG III
(Angiosperm Phylogeny Group 2009) and the Angiosperm Phylogeny Website (Stevens 2012).
Erodium cicutarium and Linum bienne, non-native taxa established in the flora area, are marked with
an asterisk (*) and two non-natives not established in the flora area, Salvia reflexa and Punica
granatum, are marked with double asterisks (**). Fossil specimens are indicated with a dagger
symbol (†) and fossil specimens of the one species no longer present in the flora area (Salvia
mohavensis) are marked with two dagger symbols (††).
All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Thiers
2014). All photos and scans are by Sue Rutman unless otherwise stated and botanical illustrations are
by Lucretia Breazeale Hamilton (1908–1986) unless otherwise stated. Descriptions and keys pertain
to taxa and populations as they occur in the flora area.
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Table 1. Local distributions and growth forms of Fagaceae, Fouquieriaceae, Gentianaceae, Geraniaceae
Grossulariaceae, Koeberliniaceae, Krameriaceae, Lamiaceae, Linaceae, Loasaceae, and Lythraceae. † =
Modern species and fossil specimen(s); †† = fossil no longer present; * = non-native species established in the
flora area; ** = non-native species not established in the flora area. OP = Organ Pipe Cactus National
Monument; CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. SU = Summer/warmseason ephemerals; WI = winter-spring/cool-season ephemerals; NS = non-seasonal ephemerals; AP =
facultative annuals or perennials; PR = perennials.

Growth Form

Region

Species

Ephemerals
Organ Cabeza Tinajas
Summer Winter
Pipe
Prieta Altas

FAGACEAE
†Quercus turbinella

OP

FOUQUIERIACEAE
†Fouquieria splendens

OP

GENTIANACEAE
Eustoma exaltatum
Zeltnera arizonica

OP
OP

GERANIACEAE
*Erodium cicutarium
†Erodium texanum
Geranium
carolinianum
GROSSULARIACEAE
Ribes quercetorum
KOEBERLINIACEAE
†Koeberlinia spinosa

OP
OP

Nonseasonal

Facultative
annuals or Perennials
perennials

PR
CP

TA

PR
PR
NS

CP
CP

TA
TA

OP

WI
WI
WI

OP

PR

OP

CP

TA

PR

KRAMERIACEAE
Krameria bicolor
†Krameria erecta

OP
OP

CP
CP

TA
TA

PR
PR

LAMIACEAE
Agastache wrightii
†Condea albida

OP
OP

CP

TA

PR
PR

†TA

PR
PR

†Hedeoma nana
†Monardella arizonica
Salvia columbariae
††Salvia mohavensis
†Salvia pinguifolia
**Salvia reflexa
Salvia vaseyi

OP
OP
OP
OP
OP
OP

Scutellaria mexicana
Tetraclea coulteri
Teucrium cubense

OP
OP
OP

CP
CP

WI
TA

PR
PR
WI

CP
CP
CP
CP

PR
TA

PR
PR
NS
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Teucrium glandulosum

OP

LINACEAE
*Linum bienne

OP

LOASACEAE
Eucnide rupestris
Mentzelia affinis
Mentzelia desertorum
Mentzelia involucrata
Mentzelia isolata
Mentzelia longiloba
Mentzelia puberula
Petalonyx linearis
Petalonyx thurberi
LYTHRACEAE
**Punica granatum

OP
OP
OP
OP
OP
OP
OP

CP

TA

3

PR
WI

CP
CP
CP

NS
WI
WI

TA

CP

WI
SU

CP
CP

TA
TA
TA

WI

CP

OP

AP
PR
PR
PR

FAGACEAE – Beech Family
Nearly worldwide; 7 genera, 670 species.
Quercus – Oaks
Trees and shrubs. Mostly northern hemisphere, not in deserts except sometimes at desert
edges; 400 species.
Quercus turbinella Greene
[Q. ajoensis C.H. Muller. Q. turbinella subsp. ajoensis (C.H. Muller) Felger & C.H. Lowe]
Scrub oak; encinillo. Figure 2.
Shrubs or trees to 8 m tall. Bark gray, rough and fissured on trunk and larger limbs. Leaves
evergreen or ultimately deciduous in late spring–early summer during extreme drought. Leaves
alternate, often 1–3.5 (5) cm long, broadly oblong to ovate or rounded, tough, often glaucous bluishgreen, mostly glabrous above and glabrate below; margins with spine-tipped teeth or leaves
sometimes entire, especially in shade. Flowers unisexual, wind pollinated, small and inconspicuous,
without petals; male flowers many in pendulous catkins; female flowers solitary or in small clusters.
Flowering in April, the small acorns ripening in summer. Acorns partially surrounded by a cup,
annual, and on stalks (peduncles) often to 1.5+ cm long.
Ajo Mountains in Alamo and Arch canyons, Bull Pasture, and widespread at higher
elevations. In Alamo Canyon and along the Bull Pasture Trail there are small groves of trees with
well-formed, often single trunks. One tree in Alamo Canyon had a trunk nearly 1 m in diameter, and
in such places there is extensive oak-leaf litter. Some of these trees died as a result of the extended
drought of 2001–2002. At higher elevations on the mountain these oaks are shrubs, often growing
among rocks. The nearest known population is to the north in the Sand Tank Mountains.
This oak has been in the Ajo Mountains for at least 32,000 years. There are numerous late
Wisconsin and early Holocene records for Quercus turbinella throughout sub-Mogollon Arizona
mountains (Betancourt et al. 1990). This oak ranges from California to Utah, Texas, and northern
Mexico including Baja California and northernmost Sonora. As the common name “scrub oak”
indicates, it is generally a shrub. The tree-sized stature of Q. turbinella in Alamo Canyon is notable.
Elsewhere tree-sized individuals of Q. turbinella are usually rare, e.g., near the San Pedro River near
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Winkelman in Pinal County (Phil Jenkins, pers. comm. to Felger, 2005). There are only a few places,
such as the Ajo Mountains, and in the Lower Gila Box along the Gila River in southwestern New
Mexico, where more than an occasional individual reaches tree size (more than 5 m tall with a wellformed trunk). Like so many oaks, these giants likely share genes with other, related white oaks
(sect. Quercus = Leucobalanus).

Figure 2. Quercus turbinella. (A) By Lucretia Breazeale Hamilton. Alamo Canyon above Alamo Well: (B)
New shoots and flowers, 12 Mar 2005; (C) Galls, 12 Mar 2005; (D) 28 Feb 2009; (E) 7 Feb 2013.

Quercus turbinella in the Ajo Mountains was a potential source of edible acorns, which
probably were ground into meal and consumed as cakes or gruel.
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The scrub oak in the Ajo Mountains and nearby southern Arizona mountains was named as a
distinct species, Quercus ajoensis, and also as a subspecies of Q. turbinella. Nixon (1997) in the
Flora of North America recognized Q. ajoensis as a distinct species, as did Spellenberg (2001) for the
oaks of the U.S.–Mexico border region. For the oaks of Arizona, Landrum (1993) treated Q. ajoensis
as a synonym of Q. turbinella. The distinctions are technical, involving pubescence, and are not easy
to decipher. Treating Q. ajoensis as a subspecies of Q. turbinella, as Felger and Lowe (1970) did,
may make sense biologically but is not practical. Among the 400 species of oaks around the world,
too often one finds continuous, indistinct boundaries between the species. Distinguishing subspecies
or varieties among oaks can be a futile exercise, like constructing a taxonomic house of cards and
inviting dissension among botanists. Botanical taxonomy can be contentious and political (see
Acacia, Fabaceae, in the present flora series), but it is the essential poetry of the diversity of life.
OP: Alamo Canyon, 19 Mar 1933, Shreve 6200. Along wash in main fork of Alamo Canyon, tree with
scaly thin gray bark and sprawling branches, 2675 ft, 15 Aug 1952, Muller 9519 & Tucker (isotypes of Q.
ajoensis, ARIZ, NMC, NY, ORPI). Bull Pasture Trail, 3000 ft, Bezy 25 Oct 1964. Arch Canyon, canyon
bottom, 3 May 1978, Bowers 1303. Upper reaches of Alamo Canyon, bottom of ravine, 30 Mar 1989, Baker
7601 (ASU). †Alamo Canyon, twigs, leaves, acorns, 8130 to 32,000 ybp (6 samples). †Montezuma’s Head,
twigs, leaves, acorns, 13,500 to 21,840 ybp (4 samples).

FOUQUIERIACEAE – Ocotillo Family
A family of one genus.
Fouquieria – Ocotillo
Spiny shrubs or trees. Dry regions of Mexico, 11 species, with 1 extending into the USA.
Includes the boojum tree or cirio, Fouquieria columnaris. The system of branching and spine
formation in Fouquieria is unusual but not entirely unique. For example, convergence occurs among
Sesamothamnus in the Pedaliaceae, native to eastern and southern Africa, and Fouquieria. Some
Sesamothamnus and Fouquieria have similar leaf-spine formation, and some of the species of
Sesamothamnus approach some Mexican Fouquieria species in gross morphology including growth
form.
Fouquieria splendens Engelmann subsp. splendens
Ocotillo; ocotillo; melhog. Figure 3.
Unique long-lived desert “shrubs” often 2–3+ m tall, with slender, few-branched, wand-like
spiny branches arising from a very reduced trunk or more often trunkless. Long shoots produced
during warmer weather and high soil moisture, such as during summer rains and especially in the
wake of a fall hurricane-fringe storm, or occasionally in spring. Long shoots with alternate, widely
spaced nodes, these leaves with well-developed petioles, which form a rigid spine from the petiole
and leaf-blade midrib (Figure 3C). Short shoots in axils of the spines, their internodes extremely
reduced and not apparent, with leaves clustered and sessile, appearing at almost any time of year
following a ground-soaking rain except during freezing weather, quickly becoming yellow and
shedding as the soil dries or with freezing weather (Figure 3A and F). Inflorescences of densely
flowered panicles at branch tips, often (6) 19–24 cm long, with conspicuous leafy bracts falling at
anthesis. Flowers bright red-orange, the corolla fused below into a tube, with 5 reflexed lobes.
Flowering mostly late February–March, attracting hummingbirds; fruits ripening in late spring. Fruit
a capsule, with 6–15 flat, papery-winged seeds.
Ubiquitous across the region on desert flats and rocky slopes to the summits of most of the
desert peaks, including the crestline of the Ajo Mountains, and also on the Pinta Sands and locally on
sand flats.

Felger & Rutman: SW Arizona Flora, Pt. 15, Fagaceae to Lythraceae

6

Figure 3. Fouquieria splendens subsp. splendens. (A) By Lucretia Breazeale Hamilton. (B) By Frances E.
Runyan. (C) By Nancy Evans. (D) Little Ajo Mountains, 6 Apr 2015. (E) Alamo Canyon, 7 Apr 2005. (F) Old
stem, southern Ajo Mountain Drive, 17 May 2015. (G) Drought-stressed leaves prior to shedding, near Victoria
Mine, 1 Apr 2010.

Widespread across the Sonoran, Mojave, and Chihuahuan deserts to elevations well above the
deserts; two other subspecies occur in the Chihuahuan Desert in Mexico (Henrickson 1972).
The oldest Sonoran Desert records for ocotillo are from the late Holocene. Considering the
ecological amplitude (range of habitats) and wide geographic range of this species, its apparent late
arrival and rarity in packrat midden assemblages are somewhat surprising.
Nectar can be sucked from the flower base for a trailside snack (Barrows 1900; Felger et al.
1992). The flowers were steeped in water for a beverage (Bean & Saubel 1972). Nectar pressed from
the flowers hardens when dry and was chewed as a delicacy (Castetter & Bell 1942). The Cahuillas
parched and ground the seeds to make a gruel or cakes (Bean & Saubel 1972). Ocotillo was used as a
framework for traditional Hia-Ced brush houses (Betty Melvin in Zepeda 1985: 34). Living fences
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made from the stems (Bean & Saubel 1972; Castetter & Bell 1942) continue to be popular in the
region.
OP: Growler Well, Nichol 27 Apr 1939 (ORPI). Growler Mts, foothills, 16 Apr 1952, Parker 7986.
Quitobaquito, 29 Mar 1988, Felger 88-132. Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger
(observation). †Puerto Blanco Mts, on ridge, spines, 130 & 3440 ybp.
CP: Observations: Agua Dulce Mts, Cabeza Prieta Tanks, Charlie Bell Pass, Granite Pass Tank, Halfway Tank, NE of Tule Well, 12–15 Jun 1992, Felger. 100 m N of Camino del Diablo 5.5 mi ENE of Papago
Well, 300 m, granitic hill with crude rock-walled circle at summit used by smugglers as a lookout, many stems
with leafy, young long-shoots, flowers bright red-orange, common and widespread, 26 Mar 2010, Felger 10119.
TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-15. Tinajas Altas Mts, near the
summit, 26 Oct 2004, Felger (observation). †Butler Mts, stem fragment with spines, 740 ybp.

GENTIANACEAE – Gentian Family
Annual to perennial herbs, mostly glabrous (those in the flora area). Leaves mostly opposite,
simple, usually entire, often clasping the stem; stipules none. Flowers usually bisexual and radial,
often showy, 5-merous (those in the flora area), the calyx persistent, the calyx and corolla each united
below. Fruit a capsule; seeds minute, and numerous.
Worldwide; 88 genera, 1675 species. Mostly in moist, cool, often montane, arctic or alpine
habitats; few in deserts and hot climates. Apart from two other Zeltnera species at the desert edge,
ours are the only gentians in the Sonoran Desert.
1. Leaves glaucous blue-green; corollas white, the tube 2–3 cm long, anthers not twisting
................................................................................................................................................... Eustoma
1. Leaves green, not glaucous; corollas bright pink, the tube 1–2 cm long, the anthers twisting after
the flowers open......................................................................................................................... Zeltnera
Eustoma – Prairie Gentian, Catchfly Gentian
This genus has a single species.
Eustoma exaltatum (Linnaeus) Salisbury ex G. Don subsp. exaltatum
Catchfly prairie gentian; hawañ ta:tad. Figure 4.
Annuals or short-lived perennials. Stems erect and leafy, 30–75 cm tall; herbage glaucous
blue-green, winter deciduous. Leaves opposite, 2–6 cm long, the lowest leaves short petioled, the
stem leaves sessile, clasping, and often fused basally, obovate to broadly elliptic or oblong, relatively
thick and firm, the margins entire. Inflorescences of panicles. Flowers showy, 2.5–4 cm long, with
mostly long pedicels. Calyx deeply cleft, the lobes slender and keeled. Corollas shiny cream-white
or very pale blue, with 5 large, erect to partially spreading lobes. Anthers yellow. Capsules 1–1.5 cm
long, oblong, thickened and tough, rough-surfaced, and many-seeded. Seeds 0.5 mm wide, rounded,
deeply pitted, gray, and iridescent. Flowering during the warmer months.
Locally common in alkaline and saline wet soil at Burro, Quitobaquito, and Williams springs.
Not known elsewhere in the flora area.
Three subspecies, southern USA to northern South America, and the West Indies. Across
much of its range the corollas of Eutoma exaltatum are variously blue to purple. Subspecies
exaltatum with white petals is known as forma albiflorum Benke. Selections of subsp. exaltatum and
E. exaltatum subsp. russellianum are grown as garden plants and there are a number of horticultural
selections.
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OP: Quitobaquito: Mearns 7 Feb 1894 (US); Harbison 27 Nov 1939 (SD); 17 Mar 1945, Darrow
2401; Wet slopes near springs, flowers whitish or very pale blue, 25 Nov 1972, Pinkava 9995 (ASU). Williams
Spring, locally common at springs seeping from edge of low hills, 13 Sep 1986, Felger 86-268.

Figure 4. Eustoma exaltatum. Quitobaquito: (A) 11 Sep 2008; (B) 10 Sep 2007; (C & D) 13 Sep 2006.

Zeltnera – Centaury
Annuals. North and South America; 25 species. A genus segregated from Centaurium.
Zeltnera arizonica (A. Gray) G. Mansion
[Centaurium arizonicum (A. Gray) A. Heller. C. calycosum (Buckley) Fernald var. arizonicum (A.
Gray) Tidestrom]
Arizona centaury. Figure 5.
Ephemerals, 12–80 cm tall, the stems erect, single to much-branched; herbage green. Leaves
sessile, 1–4 cm long, lanceolate or oblanceolate to ovate or obovate, with entire margins.
Inflorescences of terminal cymes. Flowers showy; pedicels often about as long as the calyx tube.
Calyx lobes linear, separate nearly to the base. Corollas bright pink, 5-lobed, the lobes 7–12 mm long
and spreading, the throat yellow-green (elsewhere in southern Arizona the corollas are sometimes
white). Filaments and style white, the anthers and stigma yellow; anthers twisting spirally after
dehiscence. Capsules 1 cm long, oblong, the walls thin and smooth. Seeds 0.35–0.45 mm long,
ovoid, minutely reticulate and pitted, gray, and iridescent. Flowering March–November.
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Figure 5. Zeltnera arizonica. Quitobaquito: (A) 3 May 2008; (B–D) 5 Mar 2005.

Locally abundant in alkaline and saline wet soil at seeps and springs from Quitobaquito to
Williams Spring. Not known elsewhere in the region.
Alkaline wetlands in southwestern USA and northern Mexico.
OP: Quitobaquito: Fouts 15 Jun 1949 (ORPI); 4 May 1978, Bowers 1308; 3 Sep 1980, Nabhan 146;
23 Jul 1986, Felger 86-212; 23 May 1991, Baker 8357 (ARIZ, ASU). Williams Spring, 13 Sep 1986, Felger
86-272.

GERANIACEAE – Geranium Family
Ephemerals (those in the flora area; perennials and shrubs elsewhere). Leaves opposite, with
stipules. Inflorescences umbellate or cymose. Flowers radial, the sepals and petals 5 and separate.
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Fruit a capsule, beaked and distinctive by its elastic dehiscence and separation of the segments
(mericarps).
Both hemispheres, largely tropical and temperate, especially Africa; 14 genera, 730 species.
The garden and greenhouse geraniums belong to the genus Pelargonium. Ornamental geraniums are
sometimes cultivated in Sonoran Desert gardens but they suffer from the extreme heat of summer and
are frost sensitive.
1. Flowers with 5 functional stamens (with anthers); fruits including the beak (2.6) 3–5 cm long;
widespread……………………………………………………………………………………. Erodium
1. Flowers with 10 functional stamens; fruits including the persistent style column to 2.5 cm long; Ajo
Mountains…………………………………………………………………………………... Geranium
Erodium – Stork’s bill
Winter-spring ephemerals. First leaves in a basal rosette. Flowers lavender-pink. The long,
corkscrew-like beak on each fruit segment uncoils when moistened and screws the sharp-pointed and
heavier seed-bearing end into the ground.
Mostly Old World; 75 species. Several are important forage plants and some Old World
perennials are cultivated as ornamentals in temperate regions, especially in rock gardens. Young
plants of the two Sonoran Desert species were eaten as greens, fresh or cooked, by the Cahuillas and
others (Bean & Saubel 1972; Hodgson 2001).
1. Leaf blades pinnately dissected, much more than twice as long as wide, the petiole shorter than the
blade……………………………………………………………………………... Erodium cicutarium
1. Leaf blades ovate to 3–lobed or 3–parted, less than twice as long as wide, the petiole longer than
the blade…………………………………………………………………………… Erodium texanum
*Erodium cicutarium (Linnaeus) L’Héritier ex Aiton
Filaree, heron’s bill, stork’s bill; alfilerillo; hoho'ibad. Figure 6.
Stems sometimes to 30+ cm, usually much shorter or essentially stemless (dwarfed rosette
plants). Herbage with glandular and non-glandular white hairs, the glands minute. Leaves pinnatifid,
mostly twice divided, much longer than wide, the blades 2–15+ × 0.8–4 cm, the petioles 1.8–7.5 cm
long. Umbels (1) 3–7-flowered. Flowers 11–14 mm wide, the petals lavender-pink, readily falling,
slightly longer than the sepals. Fruiting sepals 5–6.5 mm long. Beak of fruits 2.7–3.8 cm long.
During highly favorable conditions the plants occasionally reach 2 m across with lower leaves to 27
cm long, peduncles 8–14 cm long, and fruit beaks 3.5–4.5 cm long.
Widely scattered and thoroughly established across the flora area; washes, gravelly flats,
bajadas, rocky slopes to higher elevations, and especially disturbed habitats such as roadsides.
Widespread in the Sonoran Desert. Native to the Mediterranean region, widely naturalized
and weedy in non-tropical regions worldwide.
OP: Alamo Canyon, Nichol 14 Mar 1939. Growler Canyon (E of Bates Well), 19 Mar 1975, Lehto
L18312 (ASU). Aguajita Wash, 3 Mar 1992, Felger 92-121 (ARIZ, DES). Quitobaquito, 6 Apr 1988, Felger
88-279. Trail above Bull Pasture, 15 m below crestline, 4090 ft, 10 Apr 2005, Felger 05-296.
CP: San Cristobal Wash, 20 Mar 1992, Harlan 19. Charlie Bell Pass, 3 Apr 1992, Whipple 3917.
Redtail Tank, Griffin 24 Feb 1995 (CAB).
TA: Coyote Water, 21 Feb 2005, Felger 05-143. Tinajas Altas Mts, above the tinajas, 19 Mar 1998,
Felger (observation).
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Figure 6. Erodium cicutarium. (A) Estes Canyon, 2 Mar 2008. (B) Ajo, 29 Dec 2014. (C) Dunes 37 km SW
of Sonoyta on Mex Hwy 8, Sonora, 6 Feb 2014. (D) Near Mex Hwy 8, Sierra Los Tanques, Sonora, 27 Mar
2010. (E) By Lucretia Breazeale Hamilton. (F) N-facing slope of North Puerto Blanco Mts, W of Dripping
Springs, 15 Mar 2015.

Erodium texanum A. Gray
Texas filaree, desert stork’s bill. Figure 7.
Stems sometimes reaching 25+ cm long, but usually much shorter or essentially stemless.
Herbage with small, coarse white hairs, not glandular. Petioles 10–42 mm long, leaf blades 9–21 mm
long, ovate to heart-shaped or rounded in outline, usually 3-lobed or parted, the margins toothed;
opposite leaves in a pair tend to be unequal in size. Umbels 2–3-flowered. Petals pink-purple,
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readily falling, longer than the sepals. Fruiting sepals 5.5–9 mm long. Beak of fruit (2.6) 3.2–5 cm
long.

Figure 7. Erodium texanum. (A) Valley of the Ajo, W of mile 60, Hwy 85, 16 Mar 2008. (B) Coffeepot
Mountain, Sikort Chuapo Mountains, Maricopa Co., 26 Feb 2005. (C) N-facing slope of North Puerto Blanco
Mts, W of Dripping Springs, 15 Mar 2015. (D) Kuakatch Wash near Hwy 85, 5 Feb 2005. (E) Slovan Well,
Crater Range, Maricopa Co., 22 Jan 2014.

Widespread; washes, bajadas, plains, sandy flats, and sometimes on dunes. Its history in the
Tinajas Altas Region extends to 10,400 years.
Southeastern California to southwestern Utah and Texas to northern Mexico including Baja
California, northern Sonora, and northern Chihuahua.
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OP: Grass Canyon, Jackson 3 Mar 1965 (ORPI). Pozo Nuevo, 30 Mar 1978, Bowers 1102 (ORPI).
Dripping Springs, 30 Jan 1986, Phillips 86-8 (ORPI). W side of Sierra Santa Rosa, 12 Mar 2003, Felger 03335.
CP: Near Tule Well, 19 Mar 1992, Yeatts 3229 (CAB, DBG:KHD). 0.2 mi W. of San Cristobal Wash,
11 Apr 1992, Harlan 151. 2 mi W of ORPI boundary on road from Bates Well to Papago Well, 31 Jan 1992,
Felger (observation). Pinta Sands, 11 Apr 1993, Felger 93-398.
TA: Camino del Diablo, SSE of Raven Butte, 20 Feb 2005, Felger (observation). †Butler Mts, fruit,
10,360 ybp. †Tinajas Altas, fruit, 8970 ybp.

Geranium – Cranesbill
Annual and biennial herbs. Worldwide; 400 species.
Geranium carolinianum Linnaeus
Carolina crane’s bill, Carolina geranium. Figure 8.
Spring ephemerals. Plants cespitose or with stems to about 50 cm long, densely pubescent
with short, downward pointing hairs. Lower (larger) leaves 10–15 cm long, the blades 2–6 cm wide,
palmately lobed with 5 oblong to wedge-shaped deeply cleft segments. Flowers 1–several in clusters.
Pedicels 2–7 mm long; sepals 4–7 mm long and short-awned; petals probably white to pale lavender,
about as long as the sepals, the tip notched. Fruit body 2–3 mm long. Seed faintly pitted.

Figure 8. Geranium carolinianum. (A & B) Sycamore Creek, State Route 87 at Mt Ord turnoff, Gila Co., 6 Apr
2011, photo by Eugene Sturla (SEINet). (C) El Cerrito, near intersection of Potrero Avenue and BART, Contra
Costa Co., CA, 30 Sep 2009, photo by Zoya Akulova (CalPhotos).

Ajo Mountains in canyon bottoms at elevations above about 3200 feet.
Eastward in southern and central Arizona at elevations above the desert. Canada to northern
Mexico. Widely naturalized in South America and Eurasia.
OP: Head of Estes Canyon, among rocks in streambed, 3200 ft, 9 May 1979, Bowers 1711. Bull
Pasture, canyon on N side, along canyon floor, 27 Mar 1985, Phillips & Phillips 85-9 (MNA).

GROSSULARIACEAE – Gooseberry Family
A family of one genus with 150 species. Shrubs in temperate northern hemisphere and the
Andes.
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Ribes quercetorum Greene
[Grossularia quercetorum (Greene) Coville & Britton]
Oak gooseberry. Figure 9.
Shrubs to 1.5 m tall. Leaf nodes usually with a sharp, slender spine. Leaves alternate,
simple, petioled, the blades glandular hairy (stipitate glandular), 1–2 cm wide and about as long, cleft
into 3 or 5 segments, the margins toothed. Inflorescences of axillary racemes with 2 or 3 flowers.
Flowers 5-merous; tubular, with a yellow hypanthium 2–3 mm long; petals cream-white, with lobes 1
mm long; February. Fruits of fleshy, edible berries 6–9 mm in diameter, shiny and blackish when ripe
in late spring.

Figure 9. Ribes quercetorum. (A) Above The Cones, Ajo Mts, 22 Oct 2006.
Monument, San Benito Co., CA, 24 Feb 2004, photo © by Keir Morse (CalPhotos).

(B) Pinnacles National

Ajo Mountains, higher elevations, in canyon bottoms and rocky, often north-facing slopes.
This is the closest encounter with the desert for this genus.
Mountains in south-central Arizona, California, and Baja California; it is a species of
chaparral and oak woodland.
The fruits are edible, fresh, dried, or cooked and made into jelly (Moerman 1998).
OP: Ajo Mts, deep shaded canyon S of arch, wide crack in N-facing cliff, 18 Feb 1978, Fay 739. Trail
from Bull Pasture to Mount Ajo, very steep, N-facing slope near crestline of Ajo Mts, 22 Oct 2006, Rutman
20061022-5.

HYDROPHYLLACEAE, see BORAGINACEAE (Felger et al. 2015).
KOEBERLINIACEAE – Allthorn Family
This family of a single genus includes two species: Koeberlinia spinosa in North America
and the similar looking K. holacantha in the Chaco of Argentina, Bolivia, and Paraguay (Holmes et
al. 2008). Koeberliniaceae is a member of the Brassicales, which includes the mustards
(Brassicaceae), and is allied with Bataceae and Salvadoraceae, two families of very different
appearing plants (Rodman et al. 1993; Stevens 2012; Tucker 2010).
Koeberlinia spinosa Zuccarini var. tenuispina Kearney & Peebles
Crucifixion thorn, allthorn; corona de cristo. Figure 10.
Spinescent, hardwood shrubs; minutely pubescent. Branches and twigs rigid, the twigs
yellowish green, slender, and thorn-tipped. Leaves alternate, scale-like, very quickly deciduous, the
plants essentially leafless. Inflorescences of small semi-persistent racemes. Flowers on slender
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pedicels, whitish to sometimes pale yellow; sepals 4; petals 4, 4.5 mm long; stamens 8; flowers
moderately stinky with a sweet, musty fragrance. Fruits of globose berries with a short stipe, drying
capsule-like, 3–3.5 mm diameter, 2–4-seeded. Flowering at least April and June; fruits at least in
May.

Figure 10. Koeberlinia spinosa var. tenuispina. (A) By Lucretia Breazeale Hamilton. (B) Eastern foothills of
Tucson Mountains, near Grant Road, Pima Co., 24 Jul 2013. (C) Castle Dome Mts, 6 Apr 2014. (D) Gu Vo
Road, E of Organ Pipe, Tohono O’odham Reservation, 10 Sep 2013.

Sprawling shrubs often 0.4–1 m tall and more than 1 m across, with thick, radiating lateral
roots. Herbage densely pubescent with short, gray hairs, the stems glabrate with age. Stems
intricately branched mostly at right angles, straight, slender, and sparsely leaved, the tips often
somewhat spinescent. Leaves 5–10 (14) × 1.1–2.4 mm, soon drought deciduous, sessile, linear to
oblong, often grayish. Flowers showy, with a strong, sweet fragrance, 1.5 cm wide, solitary or in
short racemes with leafy bracts. Sepals bright magenta-purple inside, white hairy outside. Upper
petals spear-shaped (narrowly spatulate), separate, bright chartreuse with purplish tips; oil-gland
(lower) petals extremely thick, fleshy, slab-like, and dark purple (other colors reported for specimens
from elsewhere; Simpson 1989). Fruits more or less globose, 1 cm wide, the spines with a terminal
cluster of small barbs. Flowering various seasons.
Occasional plants on a sandy loam flat within 1 km of the northeastern corner of Organ Pipe
and in the southeastern part of the Monument near the Mexican border. Common in areas north and
east of the Monument, such as the Sand Tank Mountains in the Goldwater Range and Vekol Valley in
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the Sonoran Desert National Monument. A single large shrub is known from the Pinacate Region in
northwestern Sonora (Felger 2000). It was in the Tinajas Altas Region more than 10,000 years ago.
Holmes et al. (2008) recognized three varieties of Koeberlinia spinosa. Var. tenuispina is
essentially a Sonoran Desert endemic in southwestern Arizona, southeastern California, Baja
California, Baja California Sur, and western Sonora nearly to the Sinaloa border. It sometimes
becomes a small tree 3–4 m tall on Isla Tiburón and in a few mainland Sonora locations. The hard
wood does not float in water and when burned produces copious oily black smoke, which the Seris
used in the 19th century to disinfect their houses during epidemics (probably measles) and to prevent
diseases after visiting the town of Hermosillo (Felger & Moser 1985). Tea made from the flowers
was taken as a remedy for dizziness and intestinal disorders, and tea made with the twigs mixed with
hierba del manso (Anemopsis californica) was taken as a remedy for rheumatism (Felger & Moser
1985).
Var. wivaggii W.C. Holmes et al. is essentially a Chihuahuan Desert taxon occurring east of
var. tenuispina and west of var. spinosa of Texas and northeastern Mexico. Var. tenuispina is
distinguished from the other varieties by its sometimes arborescent habit, longer thorns, young thorns
densely puberulent rather than glabrous or minutely puberulent, and slightly longer ovary/fruit stipes,
styles, and petals. Although these distinctions may seem minor, they are geographically segregated.
OP: Sonoyta Valley, N of Dos Lomitas, 10 Jun 2011, Sarah Howard, photo (at least 2 plants, in
flower). 6 mi E of Lukeville, close to international boundary, 135 m, Conner 26 Mar 2013.
TA: †Butler Mts, twig, 10,360 ybp.

KRAMERIACEAE – Ratany Family
This family has one genus. Krameriaceae and Zygophyllaceae are the only families in the
order Zygophyllales.
Krameria – Ratany, rhatany
Small shrubs, taniferous (high tannin-like content). Hemiparasites; the roots contain red
pigment. Leaves alternate, drought-deciduous and simple (those in the flora area); stipules none.
Flowers bilateral, mostly purple and attractive; sepals 5 and showy, petal-like and much larger than
the petals; petals 5, the 2 lower ones modified as elaiophores—thick, slab-like, fleshy, oil-secreting
glandular structures. Stamens 4, the flowers buzz-pollinated with anthers opening by terminal pores.
Fruits dry, indehiscent, 1-seeded, and bur-like with slender spines, resembling a miniature sea urchin.
Americas; 18 species (Simpson & Salywon 1999; Simpson et al. 1977, 1978, 2004).
“Probably all the species of the genus are hemiparasites, with the roots forming haustoria
upon the roots of a variety of (mostly woody) hosts. The flowers of Krameria are nectarless and the
rewards provided pollinators are fatty oils produced by the modified external surfaces of the lower
two petals, the elaiophores. The pollination syndrome for the plants is an obligate mutualism with
female digger bees of the genus Centris (Anthophoridae) which use the oils mixed with pollen for
their larval food” (Simpson & Salywon 1999: 57; also see Cannon 1910, 1911 and Simpson et al.
1977, 1978). Seedlings lack root hairs and must attach to a root of a host within the first two months
of life or perish (Cannon 1911). A similar pollination syndrome is seen with Centris bees and Cottsia
(Malpighiaceae).
1. Branches mostly straight and without knotty spur-branches; spines of fruit with barbs in a terminal
cluster; the 3 upper petals distinct (free), their blades near orbicular………………. Krameria bicolor
1. Branches tough and knotty with many short spur-branches; spines of fruit with barbs along upper
part of shaft; the 3 upper petals fused basally, their blades lanceolate………………. Krameria erecta
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Krameria bicolor S. Watson
[Krameria bicolor S. Watson (1886) has priority as the correct name for the species first named K.
canescens A. Gray in 1852, but not K. canescens Willdenow ex Schultes 1827, and then renamed as
K. grayi Rose & Painter (1906, based on the same type as K. canescens A. Gray); Simpson 2013.]
White ratany; cósahui; edho, he:d. Figure 11.

Figure 11. Krameria bicolor. (A & B) Dripping Springs, 12 Mar 2015. (C) By Lucretia Breazeale Hamilton.
(D) Ajo, 4 Aug 2013. Trail to Victoria Mine: (E) 23 May 2006; (F) 23 Apr 2010.

Sprawling shrubs often 0.4–1 m tall and more than 1 m across, with thick, radiating lateral
roots. Herbage densely pubescent with short, gray hairs, the stems glabrate with age. Stems
intricately branched mostly at right angles, straight, slender, and sparsely leaved, the tips often
somewhat spinescent. Leaves 5–10 (14) × 1.1–2.4 mm, soon drought deciduous, sessile, linear to
oblong, often grayish. Flowers showy, with a strong, sweet fragrance, 1.5 cm wide, solitary or in
short racemes with leafy bracts. Sepals bright magenta-purple inside, white hairy outside. Upper
petals spear-shaped (narrowly spatulate), separate, bright chartreuse with purplish tips; oil-gland
(lower) petals extremely thick, fleshy, slab-like, and dark purple (other colors reported for specimens
from elsewhere; Simpson 1989). Fruits more or less globose, 1 cm wide, the spines with a terminal
cluster of small barbs. Flowering various seasons.
Common and widespread through most of the lowlands of the region, especially in sandy to
gravelly soils of washes, plains and bajadas, and sometimes on rocky slopes.
Southeastern California to western Texas and southwestern Utah, and northwestern and northcentral Mexico.
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The thick roots have had widespread use in the Sonoran Desert as a source of dyes and
medicines (e.g., Castetter & Underhill 1935; Felger 2007; Felger & Moser 1985; Felger et al. 1992;
Rea 1997). The roots were an important source of reddish-brown to pinkish dye, especially for
basketry and fabrics; they were also prepared for cosmetics and as a tanning agent for deer hides.
Hia-Ced O’odham women’s buckskin dresses were sometimes “made red with a dye made from a
small bush which the Mexicans call Cosawi” (Childs 1954: 36). Hia-Ced O’odham women “use edho
(a red dry plant) . . . [to] paint their cheeks and lips. . . . Women who paint with these plants are
women who dance” (Betty Melvin in Bell et al. 1980: 101). This plant has been used by the Gila
River Pimas to treat diabetes and numerous other remedies, such as for diarrhea, upset stomach,
stomach sores (ulcers), skin sores, kidney problems, sore throats or bad colds, arthritic pain, and
tuberculosis and to facilitate healing, prevent infection, and purify the blood (Rea 1997).
Common and widespread through most of the lowlands of the region, especially in sandy to
gravelly soils of washes, plains and bajadas, and sometimes on rocky slopes.
Southeastern California to western Texas and southwestern Utah, and northwestern and northcentral Mexico.
OP: 8 mi S of Growler Well, Nichol 17 Apr 1939. Alamo Canyon (see Mulroy 1971). 2 mi S of
Kuakatch Wash on power line road, 24 Jul 1978, Bowers 1386. Senita Basin, 6 Dec 1978, Hodgson H201
(DES). Quitobaquito, 14 Sep 1988, Felger 88-446.
CP: Charlie Bell Well, Johnson 26 Mar 1960. Buck Mt Tank, Duncan 28 Mar 1970 (CAB).
Christmas Pass, 13 Apr 1992, Harlan 271 (CAB). Observations: N side of Sheep Peak, 31 Jan 1992, Felger;
Pinta Sands, 1 Feb 1992, Felger.
TA: Tinajas Altas, canyon below tanks and on rocky slopes, 19 Mar 1998, Felger (observation).
Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-16.

Krameria erecta Willdenow ex Schultes
[K. parvifolia Bentham]
Littleleaf or range ratany; cósahui. Figure 12.
Dwarf shrubs often 0.3–0.5 m tall, with many short, rigid branches, the branches appearing
knotty due to many very short spur branches. Herbage densely pubescent and grayish with short
whitish hairs. Leaves drought deciduous, 3–9 × 0.8–1.3 mm, sessile, and linear. Flowers showy, 1.5
cm wide, solitary or in short racemes with leafy bracts. Sepals bright magenta-purple inside, white
hairy outside. Upper petals expanded above into lavender blades and narrowed below into thick,
bright green claws, the claws united below; oil-gland (lower) petals thick and very dark purple. Fruits
globose and moderately compressed, 6 mm wide, the spines 3.5 mm long with small barbs distributed
along the upper part of the shaft. Flowering various seasons.
Often on rocky soils, also sandy-silty soils; hills and mountains—sometimes to the summits
of the drier mountains, bajadas, and rocky-gravelly plains; widely scattered across the flora area. It
was in the Tinajas Altas Region more than 8200 years ago.
Southeastern California to southwestern Utah and Texas, and northwestern and north-central
Mexico.
OP: Growler Mts, Crooks 31 Mar 1937. Pozo Nuevo, 16 Apr 1965, Bennett 8768 (ORPI). 2 mi W of
Bates Well, 30 Mar 1978, Bowers 1127 (ORPI). Alamo [Canyon] Campground, Beale 15 Mar 1986 (ORPI).
Quitobaquito, 14 Sep 1988, Felger 88-468.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3938 (CAB). Pinacate Lava, 15 Sep 1992, Felger 92-766.
4.7 mi E of Tule Well, 11 Apr 1993, Felger 93-439. Sunday Pass, Sierra Pinta, Cain 15 Nov 2003.
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TA: Butler Mts, 27 Mar 1983, Van Devender (observation). 0.3 mi SE of Tinajas Altas, 22 Nov 2008,
Felger 08-191. †Butler Mts, leaves, fruits and spines from fruits, 740 & 8160 ybp.

Figure 12. Krameria erecta. (A) Bajada E of Growler Mts, 13 Sep 2013. (B) Ajo, 31 Jul 2013. (C) By
Lucretia Breazeale Hamilton. (D) Northern Bates Well Road, 4 Aug 2014. (E) On granite, Gunsight Hills, 10
Sep 2013. (F) Foothills E of Pinkley Peak, 8 Aug 2013.

LAMIACEAE (LABIATAE) – Mint Family
Ephemerals, perennial herbs, or shrubs; often aromatic. Stems square (4-angled) or
sometimes rounded (terete) in cross section. Leaves opposite, sometimes whorled or in basal rosettes;
stipules none. Sepals united into a tube, mostly 2-lipped with 5 lobes or teeth. Corollas bilateral, 5lobed, mostly 2-lipped, the lower one usually larger. Stamens attached to the corolla tube, 4 and
paired, or 2 and sometimes with an additional pair of staminodes. Style often cleft at tip into equal or
unequal lobes, or one lobe vestigial. Fruits of 4 nutlets (1-seeded).
Worldwide; 236 genera, 7173 species.
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1. Plants herbaceous or mostly so.
2. Spring ephemerals; larger leaves in a basal rosette and pinnatifid, the stem (cauline) leaves
greatly reduced; stamens 2................................................ Salvia (in part, including S. columbariae)
2. Non-seasonal ephemerals or perennials; leaves not pinnatifid, the stem leaves well developed;
stamens 4 (or 2 in Hedeoma)
3. Annuals (ephemerals), generally with a small root system; stems rather weak, soon spreading
to decumbent....................................................................................................... Teucrium cubense
3. Obvious perennials with a well-developed root system; stems mostly firm and upright.
4. Plants glabrous or glabrate except youngest growth and flowers; leaves few-toothed and the
larger ones lobed; corollas 18–26 mm long............................................ Teucrium glandulosum
4. Plants pubescent; leaf margins entire, serrated, or toothed; corollas 4–15 mm long.
5.Leaves sessile; corollas 10–15 mm long, white and spotted with violet.............. Monardella
5. Leaves petioled; corollas 4–15 mm long, white, blue or lavender.
6. Plants stinky; corollas white and pinkish, 4–15 mm long…………….………... Tetraclea
6. Plants not stinky; corollas blue or lavender, mostly less than 10 mm long.
7. Leaves mostly 3–6+ cm long; flowers clustered (in verticils) on an interrupted spicate
inflorescence; flowers to 10 mm long; stamens 4............................................... Agastache
7. Leaves mostly 1–1.5 cm long; flowers clustered in whorls among leaves in the upper
stem nodes; flowers 6–7 mm long; stamens 2...................................................... Hedeoma
1. Shrubs or subshrubs, at least the lower branches woody.
8. Plants densely pubescent with branched white hairs.......................................................... Condea
8. Plants appearing glabrous or with simple (unbranched) hairs.
9. Plants aromatic; leaves mostly more than 2 cm long, the margins minutely to coarsely toothed
or scalloped; calyx toothed, not inflated like a bag; stamens 2 ................................ Salvia (in part)
9. Plants not aromatic or not noticeably so; leaves mostly less than 2 cm long, the margins entire;
calyx not toothed, the fruiting calyx inflated like a bag or balloon; stamens 4.
………………………………………………………………………………................. Scutellaria
Agastache
Perennial herbs. North America and Asia; 22 species.
Agastache wrightii (Greenman) Wooton & Standley
Sonoran giant hyssop. Figure 13.
Herbaceous perennials to about 1 m tall, highly aromatic with abundant glands and short,
white hairs. Stems leafy, the leaves mostly 3–6 cm long, prominently petioled; leaf blades lanceolate
to ovate-dentate, the margins toothed, bicolored, green above, grayish below; first leaves in a basal
rosette and larger than the stem leaves. Flowers clustered (in verticils) on an interrupted spicate
inflorescence. Calyx persistent, 4–4.8 mm long, green with white teeth when fresh; corollas blue,
extending 4–5 mm beyond the calyx. Stamens 4. Nutlets about 1 mm long.
Known in the flora area from a single locality in Alamo Canyon at 2400 feet, which is an
unusually low elevation record for this species. One plant was found in 2013; by spring 2015 it had
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The nearest known

Figure 13. Agastache wrightii. Alamo Canyon: (A) 7 Sep 2013; (B) 9 Sep 2013; (C) 1 Feb 2014.

Sonoran giant hyssop is most often seen at 4000–6000 ft along streambeds in riparian oak
woodland, where the plants often reach 75–150 cm tall. Flowering August and September. The fresh,
aromatic herbage makes a fine tea.
Southern Arizona, southern New Mexico, western Chihuahua, and eastern Sonora.
OP: S fork of Alamo Canyon, 32.06539º, -112.71306º, 2400 ft, wash bed, single plant, about 1
meter tall, with Prosopis velutina, Quercus turbinella, Lycium parishii, Ambrosia ambrosioides,
Forestiera, Ambrosia cordifolia, Acaciella angustissima, 7 Sep 2013, Rutman 20130907-2 (det. Jim
Verrier).

Condea
Trees and shrubs. North and South America; 26 species. A genus segregated from Hyptis.
Condea albida (Kunth) Harley & J.F.B. Pastore
[Condea emoryi (Torrey) Harley & J.F.B. Pastore. Hyptis albida Kunth. H. emoryi Torrey. H.
emoryi var. amplifolia I.M. Johnston. H. emoryi var. palmeri (S. Watson) I.M. Johnston]
Desert lavender; salvia. Figure 14.
Shrubs 1–2.5 (3) m tall, with many straight, slender woody stems arising from the base.
Branched white hairs generally form a dense vestiture on the leaves, twigs, pedicels, and calyces
(especially the tube), and some on corollas and filaments, the foliage thus often whitish. Leaves
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ovate, grayish or whitish to olive-green depending on moisture conditions, gradually and tardily
drought deciduous; larger leaf blades mostly 1.5–3 cm long, the largest leaves on new primary-growth
stems sometimes with blades to 5 cm and petioles to 3 cm. Leaf margins evenly crenulate to broadly
toothed. The plants are frost sensitive and often show minor or occasionally severe freeze damage.

Figure 14. Condea albida. (A) By Lucretia Breazeale Hamilton. (B) Tinajas Altas, Yuma Co., 1 Mar 2014,
photo by Sue Carnahan. (C) Growler Canyon, 20 Mar 2005. (D) Wash on N side of Little Ajo Mts, 2 Oct 2013.
(E) N end of Growler Mts, 29 Mar 2014. (F) Wash on W base of Sierra Cubabi, Sonora, 6 Feb 2014.

Flowers highly fragrant, densely crowded in axillary and terminal clusters or racemes.
Pedicels as long as to longer than the calyx. Calyx 4.6–6 mm long, 5 lobed, the lobes slender and
purplish. Corollas longer than the calyx, bright lavender-blue and showy against the whitish foliage
and calyces. Stamens 4 and fertile, the upper pair shorter. Flowering profusely much of the year
except during freezing weather and extreme drought. Nutlets 1.5–2 mm long.
Widespread and common across most of the flora area, mostly in washes, canyons, and rocky
slopes to the summits of the larger, drier mountains. It has been part of the regional flora for at least
8700 years.
Southwestern and central Arizona, southern Nevada, and southeastern California to Baja
California Sur and northern Mexico to San Luis Potosí, Michoacán, and Guerrero.
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We are treating C. emoryi (Hyptis emoryi) as a synonym of C. albida (also see Martin et al.
1998; Felger & Wilder 2012). The Sonoran Desert populations tend to be more densely whitepubescent than those of C. albida from non-desert regions farther south in Mexico, but the variation is
continuous. The leaves of well-watered desert plants, especially following favorable, warm-season
rains, can be much larger, greener (sparsely pubescent), and thinner than dry-season leaves and can
resemble leaves of typical non-desert plants (see Smith & Noble 1977a, 1977b). Differences in
pedicel length (reportedly longer in C. emoryi) and nutlets that are smooth (C. albida sensu stricto)
vs. “minutely granular-roughened” (C. emoryi) are reported as key characters to distinguish them
(e.g., Wiggins 1964: 1292–1293). Examination of dozens of specimens at ARIZ indicates that these
features do not serve to separate the two taxa. Specimens from Arizona to Jalisco and San Luis Potosí
show no discernable distinction in pedicel length and have smooth nutlets, without variation that
serves to distinguish them (see Martin et al. 1998; Turner et al. 1995). Several varieties have been
described, and across the large geographic range there is considerable variation in leaf shape that may
have some taxonomic value.
Desert lavender was an important medicinal plant in the Sonoran Desert, used in combination
with other medicinal plants or alone to treat asthma, colds, fever, tooth problems, and hemorrhaging
(e.g., Bean & Saubel 1972; Felger & Moser 1985) and it was much appreciated for its fragrance
(Felger & Moser 1985; Lumholtz 1912: 205). The Gila River Pimas smoked the leaves as tobacco
(Rea 1997). The seeds have been reported as edible (e.g., Kirk 1970; Uphof 1968), but this is
probably an error based on misinterpretation of Lumholtz’s (1912: 204) use of “Hyptis” for Salvia
columbariae.
OP: N of Dripping Springs, 9 Apr 1941, McDougall 61. N of Bates Well, Tinkham 23 Apr 1942.
Senita Basin, Warren 10 Apr 1975. Pozo Nuevo, 11 Feb 1978, Bowers 1051. Quitobaquito hills, 24 Oct 1990,
Felger 90-483. †Puerto Blanco Mts, on ridge, leaves, fruits, 130 to 7580 ybp (12 samples).
CP: Eagle Tank, 13 Jun 1992, Felger 92-589 (CAB). Agua Dulce Tank, Cabeza Prieta Tanks, 15 Jun
1992, Felger (observation). 4.7 mi E of Tule Well, 11 Apr 1993, Felger 93-440. Sunday Pass, Sierra Pinta,
Cain 15 Nov 2003.
TA: 1 mi N of Tinajas Altas, 17 Apr 1948, Kurtz 1161. †Butler Mts, twigs, leaves, fruits, 740 to 8570
ybp (3 samples). †Tinajas Altas, leaves, calyces, seeds, 1230 to 8700 ybp (6 samples).

Hedeoma
Annuals and herbaceous perennials. North and South America; 40 species.
Hedeoma nana (Torrey) Briquet subsp. macrocalyx W.S. Stewart
Dwarf false pennyroyal; orégano. Figure 15.
Perennial herbs 20–40 cm tall, the stems numerous and wiry; also flowering in the first
season. Herbage highly aromatic. Leaves often 1–1.5 cm long, elliptic to ovate and acute, the lower
surfaces usually purplish. Flowers small but showy, in short, clustered whorls at the upper stem
nodes. Calyx unequally 5-toothed, conspicuously hairy, the calyx tube 3.5–4.5 mm long. Corollas 5–
7+ mm long, bilabiate, lavender with darker spots and white ridges in the throat. Stamens 2.
Flowering at least in spring.
Scattered localities in the larger mountains in Organ Pipe (Ajo, Diablo, Puerto Blanco
mountains) and Childs Mountain in Cabeza Prieta; especially in rocky habitats, mostly along canyon
bottoms and north-facing slopes and sometimes in large washes leading out of the Ajo Mountains.
This or a similar pennyroyal grew in the Ajo Mountains 1200 to 13,500 years ago.
Subspecies macrocalyx in western, central, and southern Arizona and northern Sonora. Two
other varieties, California, Nevada, and Utah to western Texas and northern Mexico to San Luis
Potosí.
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Figure 15. Hedeoma nana. Alamo Canyon: (A & C) 3 Sep 2014; (D) 17 Oct 2013. (B) Burro Creek, Yavapai
Co., 29 Oct 2013, photo by Elizabeth Makings.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10852. Alamo Canyon: 2500 ft, 11 Mar 1950,
Supernaugh 434; 0.1 mi upstream from Alamo Well, Wirt 27 Apr 2005. Arch Canyon, 5 Apr 1978, Bowers
1173. Alamo Wash at Hwy 85, Beale 28 Feb 1988 (ORPI). Large wash draining NE slopes of Pinkley Peak, 31
Oct 2003, Rutman 2003-1031-17 (ORPI). Above Bull Pasture on trail to crestline, 3220 ft, 10 Apr 2005, Felger
05-231. †H. cf. nana: Alamo Canyon, fruits, 1150 & 9570 ybp. †Montezuma’s Head, fruits, 13,500 ybp.
CP: Childs Mt, near summit in canyon bottom, mostly N and E sides of rocks, 5 Mar 1994, Felger 9411. Growler Mts, vicinity of Growler Peak, just N of Charlie Bell Pass, 302721 E, 3587946 N, Peter Holm 4
Apr 2014.

Monardella
Annuals to shrubs. Western North America; 30 species.
Monardella arizonica Epling
Arizona monardella. Figure 16.
Herbaceous or sub-shrub perennials to 40 cm tall, aromatic, moderately to densely pubescent,
and with rhizomes. Stems terete to 4-angled. Leaves mostly 0.5–2+ cm long, sessile, linear to elliptic
or lanceolate, glandular punctate and with stalked glands. Flowers in head-like, stalked clusters
subtended by green to purplish bracts to 1.5 cm long. Flowers sessile; corollas tubular, 1–1.5 cm
long, white and spotted with violet, the upper lip 2-lobed, the lower lip 3-lobed. Stamens 4. Nutlets
to 2 mm long. Flowering at least October and November.
Higher elevations in the Ajo Mountains; uncommon, growing from crevices in bedrock. It
ranged across the flora area from at least 9000 to more than 37,000 years ago.
Western and southern Arizona, generally above the desert.

Felger & Rutman: SW Arizona Flora, Pt. 15, Fagaceae to Lythraceae

25

OP: Bench in Estes Canyon, Henry 6 Nov 1977 (ORPI). Arch Canyon, 12 Oct 1988, Baker 7640
(ORPI). †Alamo Canyon, leaves, involucres, fruits, 9570 ybp. †Puerto Blanco Mts, on ridge, leaves, fruits,
14,120 ybp.
TA: †Tinajas Altas, involucres, fruits, 8979 to 18,700 (9 samples), & >37,000 ybp.

Figure 16. Monardella arizonica. (A & B) Bull Pasture Trail, Estes Canyon, 8 Sep 2014. (C & D) Boulder
Canyon, 24 Sep 2007.

Salvia – Mint
Ephemerals, herbaceous perennials, and shrubs; mostly aromatic. Inflorescences of spikes,
often interrupted (flower clusters separated by bare stem), the flowers in whorls (verticils), or in
terminal head-like clusters. Corollas 2-lipped. Stamens 2, arching beneath the upper lip, often with
an elongated connective (portion of filament connecting the anther sacs of a stamen), one of the
anther sacs (pollen sacs) reduced. Worldwide; 900 species.
1. Winter-spring ephemerals.
2. Leaves mostly in a basal rosette and prominently pinnatifid; widespread.
…………………………………………………………………………..…….. Salvia columbariae
2. Leaves cauline (along the stems), not in a basal rosette, entire or shallowly toothed;
rare…………………………………………………………………………………… Salvia reflexa
1. Robust herbaceous perennials, shrubs or subshrubs with leafy stems.

Felger & Rutman: SW Arizona Flora, Pt. 15, Fagaceae to Lythraceae

26

3. Inflorescences reaching 8 cm long; calyx not markedly glandular, the lobes blunt; corollas blue;
Ajo Mountains…………………………………………………….….................. Salvia pinguifolia
3. Inflorescences of spike-like panicles more than 20 cm long; calyx markedly glandular, the lobes
spine-tipped; corollas white; mountains in Cabeza Prieta and the Goldwater Range
………………………..……………………………………………………..………... Salvia vaseyi
Salvia columbariae Bentham
Desert chia; chía; da:pk. Figure 17.
Winter-spring ephemerals, with mostly short, white hairs and sessile, golden to red-orange,
globular glands especially dense on the lower leaf surfaces and calyces. Leaves mostly in basal
rosettes, 4–9 (12) cm long, once or twice pinnatifid, the petioles prominent and narrowly winged, the
stem leaves substantially reduced upward. Flowers in dense clusters (1.5) 2–4 cm wide, terminal and
widely separated on leafless stems 5–35+ cm tall, the clusters appearing skewered on the flowering
stems. Floral bracts nearly orbicular with spinescent tips. Calyx 9–12 mm long, the upper lip with a
2-pronged spinescent tip. Corollas dark blue. Nutlets (“seeds”) smooth, flattened, about 2 mm long,
mucilaginous when wet.
Widespread in Organ Pipe and Cabeza Prieta, mostly at lower elevations; washes, bajadas,
sand flats, and dunes.
Arizona, California, Nevada, Utah, Baja California, and northwestern Sonora.

Figure 17. Salvia columbariae. (A) Estes Wash, 7 Mar 2008. (B) Chico Suni Wash near Chico Suni Village,
26 Feb 2005. (C) Headquarters Wash near Visitor Center, Organ Pipe, 15 Mar 2004.
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The seeds were “much relished” by the Hia-Ced O’odham (Lumholtz 1912: 204) and by
many others as a significant food resource in many regions of the Sonoran Desert (Felger 2007;
Hodgson 2001). Placed in water, the seeds become gelatinous and were consumed as a beverage.
The seeds were also parched and ground into flour, which was often stored. The seeds were also
widely used medicinally, especially to treat eye irritants and ailments (Bean & Saubel 1972; Felger et
al. 1992). Desert chia is sometimes cultivated.
OP: W of Bates Mts, 31 Mar 1978, Bowers 1164. Estes Canyon, 9 May 1979, Bowers 1699. Ajo
Mountain Rd. (east loop), 6.5 mi NE of Hwy 85, 11 Mar 1983, Daniel 2633 (ASU). Aguajita, 6 Apr 1988,
Felger 88-281. Upstream from Bates Well, 1345 ft, 11 Mar 2003, Felger 03-293.
CP: Pinacate Lava flow (see Simmons 1966).

††Salvia mohavensis Greene
Mojave sage
Broad, compact small shrubs, with small glands and minute white hairs. Inflorescences of
compact, head-like spikes with crowded bracts and blue flowers.
Widespread in the Sonoran Desert Region through the late Pleistocene, and part of the local
flora from 9200 to more than 37,000 years ago. The nearest present-day occurrences are relictual
populations at higher elevations in the Sierra Pinacate and the nearby Mohawk and Maricopa
mountains. The present-day range is in the Mojave and Sonoran deserts in southeastern California,
southern Nevada, western Arizona, and the Sierra Pinacate in Sonora.
OP: †Puerto Blanco Mts, on ridge, leaves, involucres, 10,540 & 14,120 ybp.
TA: †Butler Mts, twigs, leaves, 10,360 & 11,060 ybp. Tinajas Altas, leaf fragments, calyces, 9230 to
18,700, & > 37,000 ybp (12 samples).

Salvia pinguifolia (Fernald) Wooton & Standley
Rock sage. Figure 18.
Aromatic shrubs to about 1.5 m tall, the bark shredding. Stems slender and brittle. Herbage
with minute unbranched hairs. Leaves petioled, the blades 2–5 cm long, mostly broadly triangularovate, often pale grayish green below, the margins toothed or scalloped. Inflorescences spike-like to
8 cm long. Flowers pedicelled. Calyx 7 mm long. Corollas blue, 12–15 mm long with a prominent
lip; June to September.
Canyons and rocky slopes to the summit in the Ajo Mountains. It has been in the Ajo
Mountains for 22,000 years and was in the Puerto Blanco Mountains 8000 years ago. It is no longer
in the Puerto Blanco Mountains and no longer occurs at the Ajo Mountains midden site.
This salvia extends eastward and northward in southern and central Arizona to western Texas,
and occurs in northern Sonora, northern Chihuahua, and Coahuila.
OP: Ajo Mts, Nichol 3 Jun 1937. W side of Alamo Canyon, 13 Sep 1941, Goodding 299-41. [Ajo
Mts], base of ledges near summit, 28 Aug 1943, Clark 10920 (ORPI). Canyon N of Alamo Canyon, 3500 ft,
infrequent on rocky slope, 31 Mar 1948, Darrow 3850. Arch Canyon, shaded microsite below the arch, 2880 ft,
12 Sep 2013, Rutman 20130912-20. †Montezuma’s Head, twigs, leaves, seeds, 14,500 & 21,840 ybp. †Puerto
Blanco Mts, on ridge, fruits, 7970 ybp.
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Figure 18. Salvia pinguifolia. (A, B, D & E) Bull Pasture Trail, Estes Canyon, 8 Sep 2014. (C) Arch Canyon,
16 Sep 2006.

**Salvia reflexa Hornemann
Lance-leaf sage
Aromatic, rather delicate ephemerals; stems slender, 15+ cm in height. Stems leafy; leaves
often 2–3 cm long, elliptic-oblong to narrowly lanceolate, the margins entire or shallowly toothed.
Flowers mostly in pairs at distal nodes. Corollas about 1 cm long, pale whitish blue to blue, the
Organ Pipe specimen recorded as having white corollas.
Known in the flora area from a single record at the Organ Pipe “campground” (near the park
headquarters). Perhaps it was accidently introduced by a visitor, as with Thlaspi arvense
(Brassicaceae) also known from a single collection at the same place and on the same date by Don
Pinkava and associates. The nearest known records for this mint are in eastern and central Arizona.
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This small mint is widespread in non-desert regions of North America and is often weedy.
OP: Campground, Larrea desert, flowers white, 25 Nov 1972, Pinkava 9994 (ASU, det. D. Peppin, 26
Oct 2008).

Salvia vaseyi (Porter) Parish
[Audibertia vaseyi Porter]
Scallop-leaf sage. Figure 19.
Highly aromatic shrubs or sub-shrub perennials reaching 1+ m tall; facultatively drought
deciduous and experiencing severe dieback in drought. Leaves mostly 2–9 cm long, petioled, and
highly variable in size depending on soil moisture. Leaf blades mostly elliptic to ovate or oblongovate, pale green to whitish green; the margins scalloped with short, blunt teeth. The leaf blades are
notably thick and the surfaces rugulose with prominently raised veins. Furthermore, the surfaces are
covered by a dense tomentum of minute appressed hairs that impart a glaucous appearance (but not
glaucous); these hairs often obscure the rugulose surfaces, filling the “valleys” between the raised
veins (Walter Fertig, pers. comm. to Felger, 18 Jun 2015).
Inflorescences verticillate on tall, wand-like flowering stems; flowers in dense clusters or
whorls at widely spaced intervals on the stem. Calyces 8–14 mm long, densely glandular, the lobes
mostly awned, the awns becoming spinescent when dry at seed maturity. Corollas, filaments, and
styles pure white. Corolla tube 13–20 mm long. Stamens and styles exerted. Fruits with light brown
nutlets 2.5–3 mm long. Flowering spring and fall, depending on rains.
This unique mint was found in three local areas in the Sierra Pinta, each approximately 60 m
in diameter and on steep granitic slopes with southwest exposures (Cain et al. 2010). The plants at
the summit, at 816 m (2670 ft; Cain & Jansen 21 Feb 2003), were common but not abundant. The
second site, on the lower slope of the mountain at 6 km north of the first locality, had 20–30 plants.
The third site, near the base of the mountain at 405 m (1330 ft; Cain & Jansen 21 Apr 2005; Figure
19) and 5 km northwest of the first site, had fewer than 12 individual plants. On 8 March 2010, Jim
Malusa found a population in the Copper Mountains on a north-facing slope about 120 m below the
summit. The plants were common at this site. The Copper Mountains are about 28 km westnorthwest of the Sierra Pinta.
Salvia vaseyi was previously known only from the west side of the Sonoran Desert in
southern California and Baja California mountains near the California border. No morphological
differences were found between Arizona and California specimens.
During extensive fieldwork over several years, Cain and Jansen did not find other Salvia
vaseyi plants in the Sierra Pinta or to the west in the ecologically similar Cabeza Prieta Mountains,
and Malusa reported that he did not find additional plants in the Copper Mountains or nearby similar
mountains. Felger and others have conducted extensive fieldwork in other granitic mountains in
southwestern Arizona and also have not found other S. vaseyi plants. Yet, due to the remote location
of many southwestern Arizona mountains and restricted vehicle access in designated wilderness areas,
there might be other localities where this or other previously undocumented species occur. Salvia
vaseyi in Arizona seems to represent a relict population, most likely from a more extensive Ice Age
distribution contiguous with the Californian populations. Similar Ice Age relict populations on either
side of the Salton Trough are commonplace (e.g., Van Devender 1990, 2007, and Deep History in the
Introduction to this flora series, Felger et al. 2013a).
There are five shrubby species of Salvia in Arizona: S. dorrii (Kellogg) Abrams complex
(includes S. pachyphylla Epling ex Munz), S. mohavensis, S. parryi A. Gray, S. pinguifolia, and S.
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vaseyi. Among these, S. vaseyi is most xeric-inhabiting species, has the narrowest ecological and
geographic range, and can be distinguished by rugulose leaf blades with crenulate (scalloped)
margins, bristle-tipped calyx teeth, and pure white flowers.

Figure 19. Salvia vaseyi. Sierra Pinta, ca. 2.7 mi NNW of Sunday Pass, 1330 ft, Yuma Co., 21 Apr 2005,
photos by James W. Cain III.
CP: Top of Sierra Pinta, 0.5 mi S of Sunday Pass, 32.295100ºN, 113.560510°W (WGS 84), 816 m
(2670 ft), 12–18 inches tall, locally common among granite boulders, Cain & Jansen 11 Feb 2003. Sierra Pinta,
2.7 mi WNW of Sunday Pass, just S of Isla Pinta, 32.33719ºN, 113. 59921ºW (WGS 84), 405 m (1330 ft), Cain
21 Apr 2005 (ARIZ, ASU, DES).
Barry M. Goldwater Range: Copper Mountains, ¼ mi E of summit, UTM E 218700, N 3599669
(WGS 84), 2480 ft, Malusa 8 Mar 2010.

Scutellaria – Skullcap
Perennial herbs and shrubs. Worldwide, mostly temperate; 360 species.
Scutellaria mexicana (Torrey) A.J. Paton
[Salazaria mexicana Torrey]
Bladder-sage. Figure 20.
Mound-like shrubs, reaching 1–1.5 m tall, the stems interlacing and branching at right angles.
Twigs slender and brittle, often spinescent-tipped, with sparse foliage; pubescent with short, rather
thick, and mostly appressed white hairs. Leaves quickly drought deciduous, sessile or short-petioled,
the larger leaves 1–1.8+ cm long, lanceolate to ovate or elliptic; margins entire. Inflorescences
racemose. Flowering calyx often dark rose, about half as long as the flower, the fruiting calyx
enlarging to become globose and inflated like a balloon or paper bag, 15–20 mm long. Corollas 16–
22 mm long, 2-lipped, lobes of upper lip dark blue, the lower lip white with purple-blue nectar guides.
Stamens 4. Massive flowering at various seasons following rains.
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Figure 20. Scutellaria mexicana. (A & D) Joshua Tree National Park, 30 Apr 2012. (B & C) Tinajas Altas, 2
Mar 2014, photos by Sue Carnahan.

Cabeza Prieta and Tinajas Altas on steep rocky slopes, especially north-facing exposures at
higher elevations, canyons, and upper bajadas; and one record from Organ Pipe near the top of Bates
Mountain.
Deserts in western Arizona, southeastern California, southwestern Utah, both states of Baja
California, and northwestern Sonora, and disjunct in Texas, Chihuahua, and Coahuila.
Molecular data indicates Salazaria should be included with Scutellaria (Paton 1990; Wagstaff
et al. 1998). Morphologically, however, Salazaria is distinctive in being a woody-based shrub rather
than herbaceous, having reduced leaves, green (cladophyllous) and somewhat thorny stems,
resupinate (“upside down”) flowers, and an unusual inflated calyx enveloping the fruit. Otherwise
the flower structure, anthers, and fruits are similar to those of Scutellaria (James Henrickson, pers.
comm. to Felger, 2010).
OP: Saddle just N of Kino Peak, Wilson 9 Apr 1993 (ORPI).
CP: Heart Tank, Simmons 16 Mar 1963 (CAB). N side of Tule Mts, 2 Feb 1992, Felger 92-51.
Salazaria Wash, 12 Apr 1992, Harlan 250 (CAB). Canyon at Agua Dulce Tank, 13 Jun 1992, Felger
(observation). Growler Mts, vicinity of Growler Peak, just N of Charlie Bell Pass, 302813 E, 3588012 N, Peter
Holm 4 Apr 2014.
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TA: Tinajas Altas, canyon bottom, 1000 ft, 28 Oct 1937, Gentry 3524. Tinajas Altas Mts, Camino del
Diablo, canyon bottom in upper canyon, 0.4 km SW from the uppermost of tinaja, 26 Nov 2004, Felger 04-90.

Tetraclea
Perennial herbs, 2 species; southwest U.S. and Mexico.
Although Tetraclea has been treated as part of Clerodendrum, that genus in the broad sense is
polyphyletic, leading to restored recognition of Tetraclea (Yuan et al. 2010). Clerodendrum sensu lato
with 150 species is worldwide in temperate to mostly tropical regions; following Yuan et al. (2010) a
monophyletic Clerodendrum is restricted to the Old World.
Tetraclea coulteri A. Gray
[Clerodendrum coulteri (A. Gray) Govaerts]
Coulter’s wrinkle-fruit. Figure 21.
Foul-smelling, herbaceous perennials, rhizomatous and often forming clonal colonies. Plants
with small, recurved, white hairs. Stems 4-angled, slender, leafy, and upright, to 40 cm long. Leaves
1.5–3.5 (5.5) cm long; petioles winged, 4–10 mm long; leaf blades mostly ovate to lanceolate-ovate,
tending to be entire on lower (larger) leaves and coarsely toothed on upper leaves. Inflorescences of
1–4-flowered axillary clusters sometimes nearly throughout the plant. Calyx deeply 5-parted,
enlarging in fruit. Corollas with a pinkish tube and 4 or 5 broad, white lobes. Stamens 4, long
exserted. Style about as long as the stamens and 2-branched at the tip. Fruits of 4 nutlets (or 2 by
abortion). Growing with hot weather and flowering at least after summer-fall rains.

Figure 21. Tetraclea coulteri. (A) Midway Tank, between Ajo and Why, 31 Aug 2014. (B) Salero Ranch,
Santa Cruz Co., 14 Aug 2011, photo by Sue Carnahan. (C) Small drainage near the Bates Well Road, N of
Bates Mts, 4 Aug 2014.
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Widely scattered and apparently highly localized in low elevation areas of Organ Pipe and the
east side of Cabeza Prieta; mostly in areas where water settles on sandy and loamy soils, especially in
shaded or partial shaded niches. Sometimes also in rocky areas, such as the Diablo Mountains near
Ajo Mountain Drive and along the Bates Well Road, but growing in deposits of fine soils along
drainages. Tetraclea coulteri and Phacelia pedicellata are the stinkiest plants in the flora area.
Southern Arizona to western Texas and the Chihuahuan Desert Region to Puebla, and a few
localities in northern Sonora including a 1941 record west of Hermosillo (Wiggins & Rollins 179).
OP: 2 mi SE of Walls Well, near N end of Ajo Mts, banks of broad sandy wash, 30 Aug 1945 Haskell
3219. 1.5 mi E of Blankenship Ranch, Rutman 24 Nov 1997 (ORPI). Near Pozo Nuevo–Bates Well Road
junction, Rutman 23 Aug 2001 (ORPI). 3 mi E of Dos Lomitas along border road, Rutman 29 Aug 2001
(ORPI). Valley of the Ajo, xeroriparian, sandy-loam soil, Wirt 9 Sep 2003. Cuerda de Leña Wash, 0.5 mi S of
Organ Pipe north boundary, rare, shaded loamy bank above scour line, 7 Oct 2006, Rutman 20061007-16.
CP: Camino del Diablo 2.4 mi SW of E Refuge boundary, roadside in sand soil, 15 Sep 1992, Felger
92-741. San Cristobal Wash at Camino del Diablo, 26 Sep 2013, Rutman 20130926-10.

Teucrium
Ephemerals or perennial herbs with square stems. Corollas seemingly with only a lower lip,
the middle lobe enlarged and often elongated, the pair of smaller lateral lobes derived from part of the
upper lip. Stamens 4. Worldwide; 250 species.
1. Ephemerals, pubescent at least on upper part of plant; corollas to 11 mm long, blue to nearly
white……….………………………………………………………….....………… Teucrium cubense
1. Perennials, essentially glabrous except for pedicels and a few hairs on newest growth and corollas;
corollas more than 15 mm long, white or whitish and often with lavender nectar guides.
………………………………………………………………………....……... Teucrium glandulosum
Teucrium cubense Jacquin subsp. depressum (Small) E.M. McClintock & Epling
Dwarf germander. Figure 22.
Non-seasonal ephemerals, the stems 8–45 cm long, soon spreading to ascending-decumbent.
Herbage and inflorescences glandular, the inflorescences and sometimes the new herbage with coarse,
white, curly to crinkled hairs. Leaves 3–8 cm long, variously lobed or incised; lower leaves broader
and not as deeply cut as upper leaves, the upper leaves with fewer but larger lobes. Flowers in leafybracted terminal racemes. Pedicels (0.8) 2–8 mm long. Calyx 4.5–6.5 (7) mm long, deeply parted
into prominent teeth. Corollas pale blue to nearly white, 8–11 mm long. Nutlets 2.2–2.5 mm long,
somewhat obovoid, glandular, with short bristly hairs on reticulate ridges.
Localized in fine-textured soils in low lying, seasonally wet and often poorly drained habitats
including swales in mesquite floodplains, areas of overland flood flow, playas, wet to damp mud at
the margins of dirt tanks (charcos), roadside depressions, and sometimes in canyon bottoms; often
locally abundant.
Southeastern California to western Texas, and northwestern and north-central Mexico. This
species, with 5 subspecies, extends to southeastern USA, the Caribbean, and southern South America.
OP: Alamo Canyon, 2 Apr 1944, Clark 11669 (UNM). Dos Lomitas, Wirt 12 Apr 1989. Impoundment
of earthen embankment, Hwy 85 at 0.7 mi S of N boundary of Monument, Rutman 2 Apr 1998 (ORPI).
Kuakatch Wash near village of Kuakatch, just W of E boundary of Organ Pipe, shaded bank of wash, 24 Mar
2013, Rutman 20130324-1.
CP: Jose Juan Tank, 26 Feb 1993, Felger 93-99. Agua Dulce Mts, 1075 ft, Schmidt 7 Jan 1997. San
Cristobal Wash, N boundary of Refuge, Malusa 18 Apr 2001. Las Playas, 28 Nov 2001, Felger 01-570.
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Figure 22. Teucrium cubense subsp. depressum. Pinacate Junction, Pinacate Biosphere Reserve, Sonora: (A) 8
Feb 2015; (D) 28 Mar 2013. (B & C) Wildlife charco E of Hwy 85 near mile 58, 7 Feb 2014.

Teucrium glandulosum Kellogg
Desert germander. Figure 23.
Herbaceous perennials, somewhat bushy and sometimes dying back severely in drought,
commonly 40–75 cm tall including inflorescences. Stems slender and brittle, mostly erect from a
much-branched caudex. Leaves and calyx surfaces glandular-punctate with glistening golden glands.
Leaves gradually drought deciduous, (1.6) 2.3–6 cm long, sessile, mostly lanceolate; lower leaves
sometimes with 1–3 prominent teeth on each side, the larger leaves with a pair of large lobes; upper
stem leaves reduced and usually entire. Flowers relatively large and attractive, in racemes (13) 18–50
cm long. Youngest herbage, buds, and corollas with a few scattered hairs. Pedicels (7) 9–27 mm
long, longest in the lower part of the inflorescences, glandular and also with short white hairs. Calyx
5–8 mm long, deeply parted into prominent teeth. Corollas 18–26 mm long, white with pale purple
nectar guides, or sometimes all white. Nutlets 3–3.4 mm long, oval, glandular, and hairy at the tip.
Flowering at least spring and fall.
Shaded canyon bottoms in at least several mountain ranges in Cabeza Prieta, one record in
Organ Pipe, and Coyote Wash in the Tinajas Altas Region, but probably more widespread.
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In the USA known otherwise only from the Castle Dome Mountains in western Arizona and a
few locations in California. Also northwestern Sonora and both Baja California states. This is one of
the few species in this large genus confined to a desert.
OP: High-angle bedrock drainage to the NW of Kino Peak, 2000 ft, under dry waterfall and protected
from scour, single plant seen, 31 Mar 2005, Rutman 20050320-39.
CP: Cabeza Prieta Tanks, Simmons 26 Oct 1962. Eagle Tank, 13 Jun 1992, Felger 92-586. Heart
Tank, 27 Feb 1993, Felger 93-156. Buck Peak, 1700 ft, Jansen 24 May 2005.
TA: Coyote Wash at Camino del Diablo, clay-like soil in dense mesquite brush, 10 Jan 2002, Felger
02-14.

Figure 23. Teucrium glandulosum. (A) SW Copper Mountains, 2.1 km S of Coyote Peak, Yuma Co., 22 Oct
1993, Schulz 402 (ASU, SEINet). (B) Photo by David Sussman (SEINet).

LINACEAE – Flax Family
Annual and perennial herbs, vines, trees, and shrub. Worldwide; 12 genera, 300 species.
Linum
Mostly Eurasia and North America; 180 species.
*Linum bienne Miller
Pale flax. Figure 24.
Spring ephemerals (elsewhere perennial herbs) with upright stems to about 50 cm tall;
glabrous. Leaves alternate, held upright close to the stem, sessile, about 1–2 cm long, linear to
narrowly lanceolate, the margins entire. Flowers 5-merous and radially symmetric, on slender
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pedicels. Corollas pale blue; petals 5, each 10–15 mm long, broadly obovate. Fruits of broadly ovate
capsules, 5–7 mm long, seeds gelatinous when wet. Flowering March and April.

Figure 24. Linum bienne. (A & B) Hwy 85 near mile marker 70, 26 Feb 2005. (C) Deer Creek Center, Selma,
Josephine Co., OR, 17 May 2007, photo © by Keir Morse (CalPhotos).

Occasional and widely scattered in Organ Pipe, but not in the southern margin and
southwestern portion of the Monument; bajadas, rocky slopes, arroyos, and roadsides.
Native to the Mediterranean region and western Europe; naturalized in western North
America and elsewhere. Linum bienne is the probable ancestor of the cultivated flax, L.
usitatissimum. Linum bienne is locally common in some areas in southern Arizona. It is often
confused with the native L. lewisii Pursh. They can be distinguished as follows:
1. Plants upright; margins of inner sepals minutely ciliate or toothed; corollas pale blue; stigmas
linear to club-shaped…………………………………………………………………… Linum bienne
1. Plants slightly spreading; margins of inner sepals entire; corollas blue (not pale); stigmas
rounded………………………………………………………………………………….. Linum lewisii
OP: Near Cherioni Well, McDougall 9 Apr 1941. Wash, Waldon 18 Apr 1964 (ASU).
headquarters, bajada, Ranzoni 26 Mar 1965 (ORPI). Puerto Blanco Drive, Beale 2 Mar 1986 (ORPI).

N of

LOASACEAE – Stickleaf Family
Ephemerals, herbaceous perennials, and shrubs. Hairs silicified or calcified, barbed (usually
glochidiate—barbs in whorls), needle-like, or gland-tipped. Leaves alternate (those in the flora area)
and simple; stipules none. Flowers radial. Sepals 5, persistent; petals separate or united, 5 (or
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seemingly 10 including staminodes). Stamens 5 to many, the filaments narrow or petal-like in the
outermost whorls. Ovary inferior, the style 1. Fruits dry, dehiscent and multiple-seeded or
indehiscent and 1-seeded.
Mostly in the Americas; 14 genera, 265 species.
1. Perennials; flowers white; stamens 5; fruits 1-seeded and indehiscent…………………... Petalonyx
1. Ephemerals (short-lived perennials in Mentzelia puberula); flowers green, yellow, orange, or
whitish; stamens 10 or more; fruits many-seeded.
2. Stems and petioles thickened and succulent or semi-succulent; leaf blades as wide as or wider
than long, the upper surface glistening; corollas tubular, yellowish with green
lobes……………………………………………………….....……………………………... Eucnide
2. Stems and petioles not succulent; leaf blades mostly longer than wide, the surfaces dull; corollas
whitish, yellow, or orange, not tubular...........…………………………....……………….. Mentzelia
Eucnide
Annuals (or subshrubs elsewhere). Southwestern USA to Guatemala; 14 species. The three
species of the genus Sympetaleia were placed in Eucnide section Sympetaleia by Thompson and Ernst
(1967). These three species are ephemerals/annuals confined to the Sonoran Desert Region
surrounding the Gulf of California. Unlike other Eucnide, the three Sympetaleia do not having
stinging hairs (e.g., Wiggins 1964).
Eucnide rupestris (Baillon) H.J. Thompson & W.R. Ernst
[Sympetaleia rupestris (Baillon) A. Gray ex S. Watson]
Velcro plant, rock nettle. Figure 25.

Figure 25. Eucnide rupestris. (A) Bahía San Pedro, Sonora, 5 Feb 2015, photo by Sue Carnahan. Lava flow
and cinders near Red Cone trailhead, Pinacate Biosphere Reserve, 3 Mar 2009: (B) Flowering branch; (C)
Portion of margin of a calyx lobe.
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Non-seasonal ephemerals, the roots unusually small relative to plant size. Herbage,
inflorescences, ovaries, and calyx bases with stout, glassy hairs, the larger hairs smooth and needlelike, the shorter hairs with a terminal whorl of barbs like miniature grappling hooks, causing pieces of
the plant to stick like Velcro. Leaf blades 3–7 cm wide, nearly rounded or cordate at the base, broadly
toothed to shallowly lobed, relatively thin and bright yellow-green, the upper surfaces glistening.
Flowers about 1.5–2 cm long; calyx lobes yellow; corollas dull yellow and tubular below, the lobes
short, bright green, and scarcely or not spreading. Fruits opening terminally by valves. Seeds minute,
numerous.
Locally common in the vicinity of Cabeza Prieta Tanks where it grows on crevices of canyon
cliffs, and along sandy-gravelly washes. Three additional records known from the flora area,
although we expect it to occur in other scattered localities.
In the USA known otherwise only from southeastern California where it is rare. Common in
northwestern Mexico near the USA border southward to northwestern Sinaloa, Baja California and
Baja California Sur, and Gulf of California islands.
OP: Rancho Bonito, La Abra Valley, 9 Dec 1939, Harbison 26214 (RSA, SD). Bates Mts, Kino Peak
along trail at large NNE-facing cliff below peak, 2900 ft, Wirt 5 Dec 1990.
CP: Cabeza Prieta Tanks, 4 Feb 1959, Monson 1. Growler Mts, vicinity of Growler Peak, just N of
Charlie Bell Pass, 302650 E, 3587997 N, Peter Holm 4 Apr 2014.

Mentzelia – Stickleaf, blazing star; pegapega
Spring or summer ephemerals or longer-lived annuals, or short-lived perennials (herbaceous
perennials to shrubs elsewhere and one tree in the tropics). Stems often with peeling, whitish
epidermis. Hairs barbed (glochidiate), the plants adhesive, especially the leaves and capsules (fresh
leaf pieces stick on clothing like Velcro). For many or most mentzelias there is a transition from
basal-rosette leaves to the bracts on the upper stems: leaves all sessile, or basal-rosette leaves and
sometimes a few of the lower stem leaves are petioled, whereas upwards there is a gradation to
smaller, sessile, and even clasping leaves or bracts. Flowers solitary and axillary or in terminal cymes
usually with bracts. Petals 5 (or seemingly 10 including staminodes), deciduous, yellow or orange to
whitish. Stamens 10 to many, the filaments slender, or outer stamens sometimes with broad, petallike (petaloid) filaments or forming petaloid staminodes. Fruits of capsules, opening by 3 valves at
the tip. Seeds few to many, variously sculptured, angled, prismatic, flattened, and/or winged.
Western North America to South America including the Atacama Desert; 120 species.
Sonoran Desert mentzelias can be grouped into four easily recognized sections and several
species groups (see key to the species; Christy 1998). The flowers are usually closed during midday.
Among the members of sections Mentzelia and Trachyphytum the flowers open in the morning, in
section Bartonia the flowers open in the late afternoon, and in section Bicuspidaria the flowers are
open in both morning and afternoon.
Among the members of section Mentzelia, and probably section Trachyphytum, some are
obligately selfing (autogamous) and others are not, but in the flora area they are probably at least
facultatively selfing. As might be expected, the smaller-flowered taxa with higher ploidy levels are
self-compatible but not obligately selfing.
1. Stems including the main shoot notably slender; petals usually less than 8 mm long; flowers and
capsules sessile; capsules narrowly cylindrical, sometimes gradually and slightly expanded above,
and more than 5 times longer than wide.
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2. Stems conspicuously pubescent and rough to the touch (scabrous-hispid); leaves petioled, lower
leaves usually hastately lobed (large-lobed at the base); seeds clearly longer than wide.
…………………………………………………………….……….......... sect. Mentzelia: M. isolata
2. Stems minutely pubescent (may appear glabrous without magnification) and smooth to the touch;
stem (cauline) leaves sessile, lobed but not hastate; seeds about as wide as long.
………………………………………………………....…....………………..... sect. Trachyphytum
3. Capsules linear, straight (not curved) and not narrowed at the base; seeds in a single row in
capsules, all precisely prismatic (3-sided prisms) and sharply angled, conspicuously and regularly
grooved along the 3 longitudinal edges, the ends truncate (flat, as if sliced in cross-section), the
surfaces smooth. ……………………………..………………………………… Mentzelia affinis
3. Capsules linear but slightly narrowed towards the base and often curved; seeds in 2 or more
rows towards the apex (1 row at base), angular or not, at least those toward apex (tip) of fruit not
precisely prismatic, not grooved on all 3 sides or if grooved on all 3 sides then the 3 “corners” not
all the same shape (caution: seeds at base of capsules sometimes prismatic as in M.
affinis).………………...……………………………………...…............... Mentzelia desertorum
1. Stems of main shoot not especially slender; petals usually more than 8 mm long; flowers and
capsules pedicelled; capsules to about 2 times longer than wide, not narrowly cylindrical.
4. Bracts 1.5–3 cm long, ovate to elliptic, with white area at base, the margins with slender lobes;
petals silvery; seeds not winged…….....………………. sect. Bicuspidaria: Mentzelia involucrata
4. Bracts less than 1.3 cm long, linear to linear-triangular, all green and entire; petals and petal-like
filaments bright yellow; seeds winged………………..................………..………….. sect. Bartonia
5. Caudex often thickened but lower stems not woody; larger leaves (5.5) 9–15 cm long, in a
basal rosette; petals seemingly 10; seeds 3.3–4 mm long………….………... Mentzelia longiloba
5. Lower stems often woody like a dwarf shrub; larger leaves (1.8) 2.5–6.5 cm long, on the stems
(cauline; the basal rosette very quickly withering in first season); petals 5 (the larger staminodes
petal-like but clearly narrower than the petals); seeds 2.4–3.1 mm long.
………………………………………………………………………….......... Mentzelia puberula
Mentzelia affinis Greene
Triangle-seed blazing star; pegapega. Figure 26.
Spring ephemerals. Stems very slender, at first minutely pubescent (visible at 10×
magnification), becoming glabrate and shiny white with age. Leaves sessile, highly variable, the
lower leaves more or less narrowly elliptic to lanceolate, deeply and irregularly lobed, the upper
leaves few-toothed to entire and sometimes broadly ovate. Bracts green throughout, variable, ovate to
lanceolate, entire to lobed, shorter than the capsules. Flowers opening in the early morning, closing
later the same morning, and apparently opening again the next day. Petals 5, small and bright yellow.
Filaments all slender. Capsules sessile, slender and triangular in cross-section, not narrowed at the
base, straight or curved, 11–15 × 1.5 mm. Seeds 0.9–1.3 mm wide, about as wide as long, in a single
row in the capsule, angular, prismatic, conspicuously 3-angled and grooved along each angle, the
ends abruptly truncate (flat and smooth as if sliced in cross sections); mottled and smooth in
appearance with flat-topped papillae.
Widespread across the flora area, mostly on sandy soils in washes and flats.
Southern, central, and northwestern Arizona, northern Sonora, Baja California, southern
California, and Nevada.
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OP: Alamo Canyon, Nichol 14 Mar 1939. NW corner of Monument, 21 Mar 1941, McDougall 6. W
of Bates Mts, 31 Mar 1978, Bowers 1170. Aguajita, 6 Apr 1988, Felger 88-287.
CP: 4.7 mi NE of Tule Well, 28 Mar 1985, McLaughlin 2976. 1.7 mi E of W Refuge boundary on
Camino del Diablo, 16 Jun 1992, Felger 92-620. E Pinta Sands, 11 Apr 1993, Felger 93-429.

Figure 26. Mentzelia affinis. Mohawk Dunes, Yuma Co., 3 Mar 2014, photos by Sue Carnahan.

Mentzelia affinis and M. desertorum, members of section Trachyphytum, have slender stems
throughout, small yellow or orange flowers, no petaloid staminodes, and narrow capsules. The petals
tend to elongate with age, so that petal shape on the first day may be ovate but become lanceolate
with age. Petal size may be of taxonomic significance, but is usually not discernable on herbarium
specimens. Seeds at the base of the capsule tend to be triangular prisms with a longitudinal groove
along each angle. The capsule is so narrow at its base that seed shape is largely the result of the
developing seed(s) being confined between the walls of the triangular capsules. The grooves along
the seed angles are formed by the placenta pressing against the seeds while they are still plastic and
developing. In M. affinis, with its very slender capsules and seeds in a single row (like a stack of
coins), all the seeds are triangular prisms. In M. desertorum only the lowermost seeds are triangular
prisms (or at least a somewhat different shape than the upper seeds). For this reason it is important to
look at seeds toward the apex of the capsule; unfortunately these seeds tend to fall out of mature
capsules. Immature seeds are often more or less the same shape as mature seeds, but the surface
sculpturing is not yet developed. When soaked in water the seeds swell to become spherical.
Mentzelia desertorum (Davidson) H.J. Thompson & J.E. Roberts
Figure 27.
Spring ephemerals. Stems whitish, slender, minutely pubescent, with age whiter and glabrate.
Leaves sessile, highly variable, to about 12 cm long, linear to narrowly elliptic or lanceolate, margins
variously lobed or toothed; first leaves in a basal rosette, stem leaves reduced above. Floral bracts
lanceolate to broadly ovate to narrowly or broadly triangular, uniformly green, entire to few-toothed.
Flowers sessile, opening in the early morning, closing later in the same morning, and apparently
opening again the next day. Petals often 3–5 mm long, bright yellow, sometimes with a dark orange
or reddish spot at the base. Stamens many, filaments slender, staminodes none. Capsules mostly 15–
30 × 1.3–2 mm, sessile, cylindrical-triangular, gradually and slightly wider at the tip, curved
downward 90o or more at maturity, especially those in stem axils. Seeds 0.8–1.2 mm in width and
length, not winged, in 2 or more rows toward the capsule apex, variously concave or convex, the
edges (angles) rounded, the seed surfaces flat, with a few dark papillae.

Felger & Rutman: SW Arizona Flora, Pt. 15, Fagaceae to Lythraceae

41

Figure 27. Mentzelia desertorum. (A) Midway Wash at Hwy 85, 8 Mar 2015. (B & C) Mohawk Dunes, Yuma
Co., 3 Mar 2014, photos by Sue Carnahan.

Western part of Cabeza Prieta on sandy soils of washes and desert flats, and especially
common on sand flats and dunes of the Pinacate lava area, Pinta Sands, and the nearby Gran Desierto
in Sonora.
Mentzelia desertorum occurs in the core area of the Sonoran Desert: southeastern California,
western Arizona, northeastern Baja California, and northwestern Sonora. Mentzelia desertorum and
M. albicaulis are similar appearing plants with allopatric distributions; M. albicaulis does not occur in
the core area of the Sonoran Desert. Brokaw and Hufford (2010) found M. desertorum to be distantly
related to M. albicaulis.
CP: Papago Well, Crooks 31 Mar 1937 (ARIZ 83230, det. Charlotte M. Christy 1995). Papago Wells
[sic], sand dunes, Crooks 31 Mar 1937 (ARIZ 83231, det. C.M. Christy 1995). W end of Pinacate Lava flow,
800 ft, uncommon on sandy flats, Larrea, Hilaria, 29 Mar 1985, McLaughlin 2986 (ARIZ 257592, det. Barry A.
Prigge 1989).
TA: Tinajas Altas Mts, W end of Pass just N of Tinajas Altas Pass, 1080 ft, in wash, Van Devender 6
Mar 1983 (ARIZ 240826, det. C.M. Christy 1995). Butler Mts, 780 ft, sand dune, Van Devender 27 Mar 1983
(ARIZ 240825, det. C.M. Christy 1995).

Mentzelia involucrata S. Watson
[M. involucrata var. megalantha I.M. Johnston]
Silver blazing star; pegapega. Figure 28.
Winter-spring ephemerals. Stems relatively stout, branching from the base, shiny white, hairy
(scabrous-hispid), not peeling. Leaves sessile, narrowly lanceolate to elliptic, coarsely toothed to
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pinnatifid, the lower ones (3) 5–18 cm long. Bracts 1.5–3 cm long, with a broad whitish membranous
center, green margins, and several slender pectinate lobes. Flowers pedicelled. Calyx lobes 8–16 mm
long. This is the largest-flowered mentzelia in the region, with petals 2–3.7 cm long, satiny silvery
white to pale yellow with orange veins. Outer filaments expanded toward the tip into 3 teeth, the
anther on the middle tooth. Capsules 1.5–2.2 cm long. Seeds often 3–3.5 mm long, thick but
flattened, ovoid, not winged, whitish and usually constricted in the middle (equatorially). Droughtstressed plants can be quite small with proportionally smaller parts.
Widely scattered across Organ Pipe and most of Cabeza Prieta.
Western and central Arizona, northwestern Sonora, southeastern California, and Baja
California.

Figure 28. Mentzelia involucrata. N foothills of Puerto Blanco Mts, North Puerto Blanco Drive: (A) 5 Mar
2005; (E) 10 Mar 2008. (B) Ajo Scenic Loop Drive, S of Ajo, 26 Mar 2014. (C) Lookout Mountain, N of Ajo,
2 Mar 2014. (D) Near campground at Red Cone, Pinacate Biosphere Reserve, Sonora, 29 Feb 2008.
OP: Quitobaquito, Clark 25 Mar 1944 (ORPI). Growler Mts, foothills, 16 Apr 1952, Parker 7970.
13.4 mi by road NW of Visitor Center, Puerto Blanco Drive, 10 May 1979, Bowers 1715.
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CP: Sheep Tanks, 28 Mar 1935, Kearney & Peebles 11012. 7 mi by road E of Papago Well, 18 Feb
1979, Bowers 1573. 3.8 mi N of Tule Well, Cabeza Prieta Mts, 9 Mar 1986, Van Devender 86-17. Pinacate
Lava, 21 Mar 1992, Harlan 66 (CAB).

Mentzelia isolata Gentry
Figure 29.
Summer ephemerals with slender stems. Leaves petiolate; blades 2–14 cm long, sometimes
exceptionally large following ample rain, ovate to lanceolate, often with 1 or 2 pairs of basal lobes,
the lower (basal) leaves often with elliptic blades. Flowers and fruits sessile. Sepals usually
persistent. Petals 5–7 mm long, orange. Staminodes none, although outer stems with slightly
broadened filaments. Capsules 2–3 cm long, slender, tapering to the base. Seeds angled, not winged,
appearing in one row.
Known from higher elevation in the Ajo and Diablo mountains and Dripping Springs in the
Puerto Blanco Mountains.
Eastward in Arizona to Cochise County and southward to Sinaloa.
OP: Above Dripping Springs, Supernaugh 27 Oct 1951 (ORPI). Bull Pasture, Wirt 13 Aug 1990.
Diablo Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-22.

Figure 29. Mentzelia isolata. (A) Bull Pasture, 25 Sep 2013. (B & C) Trail to Bull Pasture, 8 Sep 2014. (D &
E) Portal-Paradise Road, Chiricahua Mts, Cochise Co., 2 Jul 2006, photos by Patrick Alexander (SEINet).

Mentzelia longiloba J. Darlington var. longiloba
[M. multiflora (Nuttall) A. Gray subsp. longiloba (J. Darlington) Felger]
Blazing star; pegapega. Figure 30.
Robust winter-spring ephemerals or perhaps sometimes short-lived perennials (often
perennial elsewhere); stems few to many, often 40–75 cm tall, white with barbed short hairs. Leaves
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sessile, narrowly lanceolate to oblanceolate and pinnately lobed to parted, first ones in basal rosettes,
(5.5) 9–15 cm long, the stems leaves reduced above. Flowers pedicelled, in terminal corymbs,
several per cluster. Bracts linear to linear-triangular, 8–12 mm long. Calyx lobes 8–13 mm long.
Petals bright yellow, often with orange stripes, seemingly 10 (the 5 inner ones staminodes with
anthers at apex), larger petals 12–26 cm long. Stamens bright yellow, numerous; inner filaments
slender, the outer filaments broadly winged and grading into the petals. Capsules 1–2 × 0.8–1 cm.
Seeds numerous, 3.3–4 mm long, the body flat, light brown, surrounded by whitish wings that
become transparent when wet.

Figure 30. Mentzelia longiloba var. longiloba. (A & B) Ajo Way at La Cholla, Tucson, 28 Sep 2014. (C) Dunes
S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 20 Feb 2005. (D) Pinta Sands, 11 Feb 2014. (E)
Dunes near Mayan Palace, about 25 miles SE of Puerto Peñasco, Sonora, 20 Feb 2015.

Sand flats and dunes in Cabeza Prieta, especially the Pinta Sands, scattered in Organ Pipe,
mostly in gravelly-sandy washes and canyon bottoms, and canyon washes in the Tinajas Altas
Mountains.
This species, with three varieties, ranges from southern California to Utah and west Texas,
and northern Mexico from Baja California to Coahuila. Var. longiloba is the most widespread of the
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three, occurring from southeastern California to Utah and west Texas and adjacent northern Mexico
(Schenk & Hufford 2010). Mentzelia longiloba var. pinacatensis J.J. Schenk & L. Hufford occurs in
Sonora just south of the flora area and might be found in adjacent borderlands of the flora area,
especially the Tinajas Altas Region.
The seeds of this species and at least some others were parched and ground and the flour
consumed as gruel. The seeds are available mostly mid- to late spring. There is no direct evidence of
use in the flora area, but the seeds were widely used elsewhere, including southern California (Bean
& Saubel 1972) and have been recovered from archaeological caches (Hodgson 2001).
OP: Rancho Bonito, La Abra Valley, 9 Dec 1939, Harbison 26217. Alamo Canyon, Tinkham 15 Apr
1942.
CP: Pinta Sands: 21 Mar 1979, Yatskievych 79-242; 11 Jan 2002, Felger 02-26 (det. John J. Schenk,
Dec 2009). W edge of Pinacate lava flow, 800 ft, sandy flats, Larrea, Hilaria, 29 Mar 1985, McLaughlin 2985
(det. John J. Schenk, Dec 2009). 0.5 mi S of Sunday Pass, Cain 15 Nov 2003 (det. John J. Schenk, Dec 2009).
TA: Frontera Canyon, 18 Mar 1998, Felger (observation, variety uncertain).

Mentzelia puberula J. Darlington
Argus blazing star. Figure 31.
Short-lived perennials often 30–60 cm tall, with stems branching throughout, sometimes like
dwarf shrubs with woody lower stems. Stems whitish and leafy; leaves (1.8) 2.5–6.5 cm long, mostly
dull gray-green, more or less ovate-lanceolate to elliptic or obovate, coarsely toothed to shallowly
lobed, the uppermost leaves sessile, the lower ones gradually narrowed basally. Bracts linear.
Flowering spring and summer depending on rains, the flowers opening in the late afternoon. Petals
and stamens bright yellow on interior surfaces, pale on backs, the petals 5 in number, 10–13 mm long,
rounded at tip. Inner filaments slender, the outer filaments broadened (petaloid) and grading into the
petals but clearly narrower than the 5 petals. Capsules 5–9 mm long, rounded at the base. Seeds
many, horizontal in the capsules, 2.4–3.1 mm long, conspicuously winged, papery and white when
dry, the wings transparent when wet and the body

Figure 31. Mentzelia puberula. Chocolate Mts, Imperial Co., CA, 7 Mar 2011, photos © by Duncan Bell
(CalPhotos).

Found in widely scattered localities in the flora area, especially at higher elevations in arid
mountains. It was in the Butler Mountains 3800 years ago and is still there.
Deserts in western Arizona, California, Nevada, Baja California, and northwestern Sonora.
CP: Childs Mt, summit near radio towers, 2845 ft, 18 Aug 1992, Felger 93-298. Sierra Pinta, summit,
Cain 15 Nov 2003.
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TA: Tinajas Altas, cliff face, 10 Mar 1980, Reichenbacher 480. Butler Mts, Van Devender 27 Mar
1983. †Butler Mts, twigs, seeds, 3820 ybp.

Petalonyx – Sandpaper plant
Shrubs or perennial subshrubs, and some may flower in the first year or season; conspicuously
scabrous (sandpaper-like) and hispid with short and long hairs. Leaves sessile. Inflorescences
racemose or spicate; each flower subtended by an involucre of 3 bracts, the outermost largest and
innermost smallest, the bracts enveloping the buds. Petals 5 and white. Stamens 5. The genus is
unusual in that the stamens appear to be outside the petals: near the base of the petals the stamens
pass through a slit between the petals. Fruits of small achenes, indehiscent and 1-seeded.
Southwestern USA and northwestern Mexico; 5 species.
1. Leaves entire, mostly linear or oblong; petals separate ...………………..……... Petalonyx linearis
1. Leaves toothed, or if entire then triangular; upper part of claws of petals forming a tube
…………………………………………..………………………………….…….. Petalonyx thurberi
Petalonyx linearis Greene
Narrow-leaf sandpaper plant. Figure 32.

Figure 32. Petalonyx linearis. (A‒C) Acuña Valley, 15 Mar 2015. (D) On cinders and lava near Red Cone
campground, Pinacate Biosphere Reserve, Sonora, 7 Mar 2009.

Perennials forming rounded bushes 30–50 cm tall, with many erect-ascending brittle and
leafy stems, and often flowering during the first season. Leaves gradually drought deciduous, 1.2–3.5
cm long, linear-oblong to linear-lanceolate or linear-oblanceolate, more than twice as long as wide;
margins entire. Inflorescences terminal, of densely flowered racemes. Outer floral bract ovate,
cordate at the base, the margins entire or sometimes with a few small teeth. Petals, filaments, style,
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and stigma translucent white; anthers cream colored. Calyx lobes 1.5 mm long. Petals 3–5 mm long,
separate, and narrowed to a slender claw. Stamens about as long as to half again as long as the petals.
Achenes ovoid, 2–3 mm long, brown, tightly enclosed in the dried floral tube. Flowering at least in
spring and fall.
A calciphile, localized on widely scattered arid, rocky slopes in Organ Pipe and the Tinajas
Altas Mountains. It has been in the Tinajas Altas Mountains for more than 9200 years.
Western Arizona, southeastern California to northern Baja California Sur and northwestern
Sonora.
OP: Puerto Blanco Drive, 1700 ft, 12 Apr 1978, Bowers 1259. 2.5 km NW of Dripping Springs, rocky
hills, 9 Mar 1988, Baker 7589 (ASU).
TA: Tinajas Altas, 1 Dec 1938, Goodding 5335. Tinajas Altas, 2000 ft, cliff face, SW-facing slope, 10
Mar 1980, Reichenbacher 479. †Tinajas Altas, leaves, 1230 & 9230 ybp.

Petalonyx thurberi A. Gray subsp. thurberi
Sandpaper plant; hadsadkam. Figure 33.
Bushy perennials to woody-based shrubs (0.5) 1–1.8 m tall with several to many stems.
Larger, lower leaves of new shoots 2–5 cm long, elliptic to lanceolate, coarsely toothed, and soon
deciduous; leaves gradually reduced upwards, leaves of upper stems often 0.6–2 cm long, broadly
lanceolate to ovate, few-toothed to entire, the uppermost ones triangular. Inflorescences of denselyflowered short racemes. Outer floral bract more or less ovate, coarsely few-toothed. Petals,
filaments, style, and stigma white; anthers cream colored. Calyx lobes 2 mm long. Petals 3–6.5 mm
long, the claws free basally and connivent (coming together but not organically united) above to form
a slender tube. Stamens long exserted. Achenes 1.5–3 mm long. Flowering at least late spring and
fall. Stems sometimes bending with weight of flowers, the flowers attracting swarms of hover flies
(syrphid flies).
Scattered localities across the lowlands of Cabeza Prieta and Organ Pipe; often in places
without other vegetation such as scoured gravelly beds of larger washes.
Western, central, and southern Arizona, southern Nevada, southeastern California to northern
Baja California Sur and northwestern Sonora. Another subspecies occurs in California and Nevada.
OP: Bates Well, Nichol 26 Apr 1939. Hooker [Hocker] Well, Simmons 13 Oct 1963. Camino de Dos
Republicas, 2 mi E of Hwy 85, 10 May 1979, Bowers 1723. Aguajita Wash, 6 Apr 1988, Felger 86-288.
Cuerda de Leña (wash), 0.5 mi S of ORPI north boundary, 7 Oct 2006, Rutman 20061007-18.
CP: Cameron (Adobe) Wash, Simmons 19 May 1963 (CAB). Daniels Arroyo at Charlie Bell Rd, 12
Jun 1992, Felger 92-548. Growler Wash at E boundary, 12 Jun 1992, Felger (observation). Daniel’s Arroyo,
arroyo gravels, jackrabbit browsed, 31 Mar 1997, Harlan 486.
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Figure 33. Petalonyx thurberi subsp. thurberi. (A, C, & F) Ten Mile Wash N of Ajo, 23 May 2010. (B & E)
Wash near dunes about 25 miles SW of Sonoyta on Mex Hwy 8, 9 Sep 2014. (D) Growler Wash, N of Bates
Well Road, 7 May 2006.

LYTHRACEAE – LOOSESTRIFE FAMILY (includes Punicaceae)
Herbs to trees. Worldwide; 31 genera, 620 species.
**Punica – Pomegranate
Native to the Middle East and India: 2 species.
**Punica granatum Linnaeus
Pomegranate; granada; galna:yu. Figure 34.
Shrubs to about 3 m tall; planted long ago along irrigation ditches below the pond and
perhaps elsewhere at Quitobaquito. Flowers bright red-orange, in March and April and sporadically
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through summer; fruits ripe in late summer and early fall. Ripe fruit rinds pale yellowish with a
pinkish blush near apex, the fleshy pulp translucent white, refreshing and moderately sweet. Betty
Melvin (in Zepeda 1985: 56) recalled, “There were some pomegranates near the water and, yes, we
ate pomegranate.” Other cutting-grown pomegranates from Quitobaquito, such as ones conserved at
the Desert Botanical Garden in Phoenix, have reddish rinds and pale pinkish seeds and pulp.

Figure 34. Punica granatum. Quitobaquito, 2 May 2008.

Perhaps there were multiple plantings, including those by Arnold N. Dorsey in the 1860s
(Hoy 1970: 48; Sue Rutman’s extensive genealogy research reveals that Hoy incorrectly called him
Andrew Dorsey), and later plantings by O’odham residents (Felger et al. 1992; Zepeda 1985).
Pomegranate cultivars are propagated by cuttings and the ones at Quitobaquito found in the late 20th
century were apparently one or more clones.
Many of the perhaps few dozen pomegranates had perished by the 1980s. In late 1989 the
Park Service began irrigating the plants, and by summer 1990 the surviving plants had recovered
remarkably. But subsequent encroachment by Atamisquea, Prosopis velutina, and Ziziphus, along
with low rainfall, and the near loss of water in the pond (lowered water table) took a toll on the
precarious remnants of the orchard. By 2010 only four pomegranates persisted and were barely
surviving in 2011. At that time the Park Service made cuttings and began propagating them in their
nursery at the headquarters.
OP: Quitobaquito: Van Devender 31 Aug 1978 (ORPI); 6 Apr 1988, Felger 88-309; Small grove below
pond, shrubs to about 3 m tall, 19 Jun 1989, Felger 89-244. Desert Botanical Garden, cultivated, from
Quitobaquito, Brown 30 Mar 2005 (DES).
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ABSTRACT
A floristic and natural history account is provided for six eudicot families as part of the vascular
plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona. This portion of the flora
includes Malpighiaceae, Malvaceae, Martyniaceae, Molluginaceae, Montiaceae, and Moraceae. Four
species are not native, three of which are established as reproducing populations. This is the sixteenth
contribution for this flora, published in Phytoneuron. These contributions are also available open access
on the website of the University of Arizona Herbarium: http://cals.arizona.edu/ herbarium.

This contribution to our flora in southwestern Arizona includes 6 eudicot families:
Malpighiaceae (1 species), Malvaceae (25 species, 14 genera), Martyniaceae (2 species, 1 genus),
Molluginaceae (2 species, 2 genera), Montiaceae (4 species, 4 genera), and Moraceae (2 species, 2
genera). The flora area covers 5141 km2 (1985 mi2) of contiguous protected areas in the heart of the
Sonoran Desert (Figure 1).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et al. 2013b). Family designations follow APG III
(Angiosperm Phylogeny Group 2009; also see Stevens 2012). Non-native taxa established in the
flora area are marked with an asterisk (*) and the one non-native not established in the flora area is
marked with double asterisks (**). Fossil taxa are indicated with a dagger symbol (†).
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All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2015). All photos and scans are by Sue Rutman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilton (1908–1986). Descriptions and keys
pertain to taxa and populations as they occur in the flora area. Local distributions and growth forms
are shown in Table 1.

Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.
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Table 1. Local distributions and growth forms of Malpighiaceae, Malvaceae, Martyniaceae, Molluginaceae,
Montiaceae, and Moraceae. † = Modern taxa also represented by fossil specimen(s); * = non-native species, **
= non-native taxon not established in the flora area. OP = Organ Pipe Cactus National Monument; CP =
Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas. SU = summer/warm season ephemerals; WI =
cool-season/winter-spring ephemerals; NS = non-seasonal ephemerals; AP = facultative annuals or perennials;
PR = perennials. Localities and growth forms in parenthesis are taxa not locally established (not reproducing).
Growth Form
Ephemerals
Facultative
Annuals or Perennials
Organ Cabeza Tinajas
NonSummer Winter
Pipe
Prieta Altas
Seasonal Perennials
Region

Taxon
MALPIGHIACEAE
†Cottsia gracilis
MALVACEAE
Abutilon abutiloides
Abutilon incanum
Abutilon malacum
Abutilon palmeri
Anoda pentaschista
Ayenia filiformis
†Ayenia microphylla
†Eremalche exilis
†Herissantia crispa
Hermannia pauciflora
Hibiscus biseptus
Hibiscus coulteri
†Hibiscus denudatus
Horsfordia alata
Horsfordia newberryi
†Horsfordia sp./spp.
*Malva parviflora
Malvastrum bicuspidatum
Malvella leprosa
Malvella sagittifolia
Rhynchosida physocalyx
Sida abutifolia
†Sphaeralcea ambigua
Sphaeralcea coulteri
Sphaeralcea emoryi
Sphaeralcea laxa
†Sphaeralcea sp./spp.
MARTYNIACEAE
Proboscidea altheifolia
Proboscidea parviflora
MOLLUGINACEAE
*Glinus radiatus
*Mollugo cerviana
MONTIACEAE
Calandrinia menziesii
Calyptridium monandrum
Claytonia perfoliata
Phemeranthus
aurantiacus

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
(OP)
OP
OP

CP

PR

CP
CP
CP

PR
PR
PR
PR
SU

CP

AP
PR

CP
CP

CP
CP
CP
CP

WI
PR
PR
PR
PR
PR
PR
PR
(PR)

TA
TA
TA
WI

PR
PR
PR
PR

CP
CP
OP
OP
OP
OP
OP
OP
(OP)
OP
OP

OP
OP
OP
OP
OP

AP
CP
CP
CP

TA
TA
TA

PR
NS
AP
PR

(TA)
CP

TA

PR
SU

CP
CP

TA

SU
SU
WI
WI
WI
PR
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MORACEAE
**Ficus carica
Morus microphylla

(OP)
OP

(PR)
PR

MALPIGHIACEAE – Malpighia Family
Herbaceous perennials, lianas, shrubs, and trees. Nearly worldwide, mostly tropical and
subtropical regions; 68 genera, 1250 species.
Cottsia
Slightly woody vines, often twining in shrubs. Fruits 2- or 3-winged samaras. Southwestern
USA and northwestern Mexico; 3 species. A genus segregated from Janusia.
Cottsia gracilis (A. Gray) W.R. Anderson & C. Davis
[Janusia gracilis A. Gray]
Slender janusia; fermina. Figure 2.

Figure 2. Cottsia gracilis. Alamo Canyon trail: (A) 3 Sep 2014; (B) 7 May 2006. (C) Sauceda Mts, 4 Aug
2013. (D) Diablo Canyon, 12 Sep 2013.

Perennial vines climbing 0.5–1.5 (2) m into shrubs and trees, or non-vining in open habitats
and as short as 30 cm, often dying back severely in drought; moderately to densely pubescent with
double hairs (T-shaped, attached in the middle with 2 opposite-pointing arms–Malpighian hairs).
Stems often intertwined, slender, and tough. Leaves opposite, gradually drought deciduous, 1.5–4.5
cm long, short petioled; blades linear to narrowly lanceolate, entire, with 2 (6+) tooth-like red-brown
glands 0.1–0.5 mm long near the base; stipules minute or absent. Flowers several or more in axillary
clusters or sometimes solitary; pedicels jointed with 2 bractlets; flowers 11.5–13.6 mm wide, 5-
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merous and weakly bilateral. Sepals green, 4 of them with paired, fleshy, oval oil glands 0.5–0.9 mm
wide (in drought 2 sepals often with only 1 gland), the fifth sepal glandless. Petals and stamens
bright yellow, petals 5 in number, 5–6 mm long, subequal, clawed basally, the blade margins fringed
or toothed. Fruits of 2 or 3 one-winged nutlets or samaras, each 1–1.4 cm long, the wings papery,
green to reddish green. The principal pollinators are anthophorid bees such as Centris seeking oil
from the sepal glands (see Krameriaceae, Felger & Rutman 2015).
Mostly on rocky slopes, hills and mountains, upper bajadas, washes, and canyons scattered
across much of the flora area. This small vine has a 14,500-year history in the Ajo Mountains.
Southern Arizona to west Texas, southward to central Mexico, and both states of Baja
California.
OP: Walls Well, Nichol 28 Apr 1939. 1½ mi N of Bonito Well, 9 Apr 1941, McDougall 57. 5.1 mi by
road NE of Visitor Center along Ajo Mtn Drive, 5 Nov 1977, Bowers 909. Quitobaquito, 29 Mar 1988, Felger
88-125. E end of Quitobaquito Hills, N-facing granitic slope, 24 Oct 1990, Felger 90-478. Trail from The
Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation). †Alamo Canyon, fruit, 8,130 to 14,500 ybp
(3 samples). †Puerto Blanco Mts, on ridge, fruits, 3440 to 7970 (3 samples).
CP: Childs Mt, 18 Aug 1992, Felger 92-643C. Base of Scarface Mt, 1650 ft, Autenreith 20 Mar 1992
(ASC). Observations, Felger: 1 mi W of Refuge boundary on Charlie Bell Rd, 18 Aug 1992; N side Sheep
Peak, 31 Jan 1992; N side Tule Mountains, 2 Feb 1992; Canyon at Agua Dulce Tank, Cabeza Prieta Tanks,
Heart Tank, 13–15 Jun 1992.

MALVACEAE – Mallow Family (includes Sterculiaceae)
Ephemeral or perennial herbs, shrubs with soft wood (elsewhere also trees, some very large,
such as Ceiba); mostly with stellate hairs, some also with forked or simple hairs. Leaves alternate,
simple (those in the flora area) but sometimes deeply cut, stipules usually well developed. Flowers
usually radial, often subtended by an epicalyx (involucel)—bracts immediately subtending the calyx,
or the epicalyx absent. Calyx 5-lobed or parted; petals 5, separate except where fused basally to the
stamen tube. Stamens mostly many or 5 or more, the filaments united at least basally, or more often
united into a column surrounding the ovary and style, the upper portions of filaments free from the
column. Fruits (those in the flora area) capsular (opening through longitudinal splits) or schizocarps
(separating into single-carpel segments or mericarps).
Worldwide, mostly tropical and temperate; 240 genera, 4350 species. Mallows in the local
flora include 14 genera with 25 species (Table 1). Nearly all (23 species, 92%) occur in Organ Pipe
and 15 (60%) in Cabeza Prieta, and only 6 species (2.4%) occur in the hyperarid Tinajas Altas area.
The majority (18 species, 72%) of the mallows in the flora area are perennials, and only 7 species are
annuals.
1. Flowers minute (5–6 mm wide), the perianth maroon, with 5 fertile stamens and 5 staminodes;
fruits 5 mm wide, globose, and studded with blunt spines……………………………………... Ayenia
1. Flowers mostly at least 10 mm wide with petals of various colors but not maroon; stamens 5
(Hermannia) or numerous; fruits mostly more than 5 mm long or wide, globose or not, not studded
with blunt spines.
2. Herbaceous perennials; flowers yellow, the stamens 5, the filaments united basally; capsules with
5 thin, bristly wings…....................................................................……………………... Hermannia
2. Annuals/ephemerals, perennials, or shrubs; flowers of various colors including yellow, the
stamens numerous, the filaments united in a column; fruits not with bristly wings as above.
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3. Perennials; fruit a loculicidal capsule of 5 persistent segments each with a standing rib
(septum), opening wide at maturity.................................................................................... Hibiscus
3. Ephemerals and perennials; fruit a schizocarp, the segments (mericarps) indurate to papery and
inflated, dehiscent or indehiscent, persisting or dispersing.
4. Lower leaves petioled, upper leaves of flowering branches sessile; flowering and fruiting
pedicels thread-like (filiform), bent at a conspicuous joint; fruits inflated like miniature paper
lanterns………………………………………………………………..…………….. Herissantia
4. Lower and upper leaves petioled; pedicels usually not thread-like and mostly not bent at a
joint; fruits not inflated.
5. Lower and upper portions of each mericarp markedly dissimilar, the lower chamber
indehiscent, the upper part dehiscent with flared membranous wings.
6. Tall, slender shrubs; epicalyx absent…………………………...........…..…… Horsfordia
6. Small to tall annuals or bushy perennials or small shrubs; epicalyx present, of 3 bracts.
………………………………………………………………………………..... Sphaeralcea
5. Mericarps with a single chamber (not differentiated into upper and lower chambers).
7. Herbaceous root perennials with prominent rhizomes; leaf blades conspicuously
asymmetric at base………………………………………………………………… Malvella
7. Annuals or perennials, without rhizomes; leaf blades symmetric.
8. Perennials from a thick, carrot-like root; epicalyx absent; calyx enlarging and inflated
in fruit…………………………………………………………………….… Rhynchosida
8. Root not markedly thick; epicalyx present or absent; calyx not conspicuously enlarging
and not inflated.
9. Epicalyx none; mericarps 5–10, 1- or 3-seeded.
10. Robust herbaceous perennials or shrubs; fruits 6–15 mm wide; mericarps 8–10, 3seeded……………………………………………………………………….. Abutilon
10. Ephemerals or small, delicate perennial herbs; fruits 4–5 mm wide, mericarps 5,
1-seeded.
11. Summer-fall ephemerals; lower (larger) leaves mostly more than 5 cm long, the
blades relatively thick (coriaceous), ovate and often 3 lobed, the margins coarsely
toothed or not; petals 10 mm long, and entire. ……………………………... Anoda
11. Small annuals/ephemerals or weakly perennial herbs; larger leaves often 1.5–4
(6) cm long, the blades ovate to oblong, thin, usually cordate at base, the margins
crenate-toothed; petals 5–6 mm long, shallowly notched at tip……………….. Sida
9. Epicalyx present; mericarps (8) 10–15, 1-seeded.
12. Small shrubs with slender but woody stems; epicalyx with conspicuous
lanceolate bracts; corollas orange; mericarps 9–11, horseshoe-shaped with 2 dorsal
cusps…………………………………………………........................... Malvastrum
12. Winter-spring ephemerals (annuals); epicalyx with inconspicuous filiform
bracts; corollas white or pale pink; mericarps (8) 10–15, without dorsal cusps.
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13. Leaf blades ovate; petals entire, not notched; fruits 4–4.5 mm wide;
mericarps 12–15……………………………………………………… Eremalche
13. Leaf blades orbicular to kidney-shaped; petals deeply notched at the tip; fruits
7–8 mm wide; mericarps about 10 (11)…………………………..……….. Malva
Abutilon – Indian mallow; Malva
Herbaceous perennials or shrubs (those in the flora area, elsewhere also trees), the herbage
usually densely pubescent with stellate hairs. Pedicels jointed (usually best seen on fruiting pedicels,
the fruits usually break off at the joint). Epicalyx none. Corollas often yellow or orange. Fruit a
schizocarp; mericarps 5–10, often with 3 seeds each (the mericarps are laterally fused to a greater or
lesser extent and are not released). Flowering during warm months with sufficient soil moisture.
Nearly worldwide, mostly tropics and subtropics; 160 species.
1. Capsule segments (mericarps) 5, the tips blunt and rounded; calyx lobes not overlapping, the
fruiting calyx shorter than the mericarps.
2. Leaf tips mostly acute-acuminate (pointed); fruiting calyx 2.8–4 mm long, ¼ as long as
mericarps; petals pale orange with a maroon spot at the base…………………... Abutilon incanum
2. Leaf tips obtuse (blunt); fruiting calyx 4–6 mm long, ½ to ¾ as long as the mericarps; petals
uniformly yellow-orange……………………………………………………….. Abutilon malacum
1. Mericarps 7 or more, the tips slender and pointed; calyx lobes overlapping basally, the fruiting
calyx about as long as the mericarps.
3. Leaf blades not especially velvety; stems and mericarps with hairs less than 0.5 mm long.
……………………………………………………………………………….... Abutilon abutiloides
3. Leaf blades soft and velvety; stems and mericarps with hairs 0.8–2.5 mm long.
……………………………………………………………………………………. Abutilon palmeri
Abutilon abutiloides (Jacquin) Garke ex Hochreutiner
Pintapán. Figure 3.
Shrubs to less than 1 m tall, the branches often spreading. Leaf blades broadly ovate, 2–10
cm long, the margins shallowly toothed. Petals, stamens, and styles yellow to pale orange, petals 1
cm long; stigmas red. Fruits 10–15 mm wide; fruiting calyx about as long as the mericarps, the
mericarps 8–10, 3-seeded; carpel walls with small stellate hairs and longer simple hairs (to 1 mm
long) on the upper (dorsal) margin. Seeds 3 per mericarp, 3 mm long, with minute hairs arranged in a
reticulate pattern, recurved when dry, standing up straight when damp or wet. Flowering response
non-seasonal.
Ajo Mountains, especially in canyons, and locally in the Puerto Blanco Mountains. Southern
Arizona and Texas to Oaxaca, and the Caribbean.
Abutilon californicum Bentham is a Gulf of California segregate of the more widespread,
inland, southern, and tropical A. abutiloides. Abutilon californicum extends northward to the Pinacate
region in Sonora near the flora area but is not known to range into Arizona. The distinctions between
these taxa are subtle differences in pubescence (see Fryxell 1988); they are geographically narrowly
segregated and it remains to be seen if they intergrade at the zones of contact in Sonora.
OP: Alamo Canyon, 3 Dec 1977, Bowers 990. Arch Canyon, 900 m, Felger 90-533. Large wash
draining NE slopes of Pinkley Peak, 31 Oct 2003, Rutman 20031031-40 (ORPI).
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Figure 3. Abutilon abutiloides. Alamo Well: (A) 3 Sep 2014; (D) 26 Feb 2014; (E) 15 Sep 2013. (B) Boulder
Canyon, 30 Sep 2014. (C) Below Molino Basin, Santa Catalina Mts, 13 Aug 2010, photo by Ries Lindley.

Abutilon incanum (Link) Sweet
[A. pringlei Hochreutiner]
Pelotazo. Figure 4.
Shrubs often 1–1.6 m tall with slender, upright stems; densely and velvety pubescent with
minute stellate hairs. Petioles prominent; leaf blades ovate, often 3–10 cm long, cordate at the base,
acute to acuminate at the tip, greener above, gray-green below, the margins toothed. Flowers solitary
in leaf axils and in large, open, terminal inflorescences. Pedicels often jointed 2.5–3 mm below the
calyx, the pedicel usually thickened above joint even in bud. Corollas pale orange with large maroon
spots in the center; petals 4–6 mm long, reflexed with age; filaments red below, yellow above;
stigmas red. Fruits 6.5–8 mm × 5–7 mm; mericarps 5, blunt tipped, nearly always 3-seeded; fruiting
calyx 2.8–4 mm long.
Canyons and rocky slopes, often north facing, in ranges along the east side of Cabeza Prieta
and widespread in Organ Pipe.
Arizona, New Mexico, and Colorado and northwestern Mexico in both states of Baja
California, Sinaloa, and Sonora, and disjunct in Hawaii.
OP: Alamo Canyon, 17 Dec 1939, Harbison 26264. Dripping Springs, 16 Apr 1952, Parker 7906.
Estes Canyon, Hesselberg 16 Oct 1966. Foothills of Santa Rosa Mts, W of Diaz Peak, 2 Apr 2003, Rutman
2003-440 (ORPI). Senita Basin, Warren 10 Apr 1975.
CP: Agua Dulce Mts, 14 Sep 1992, Felger 92-728.
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Figure 4. Abutilon incanum. Alamo Canyon: (A) 24 Mar 2008; (C) 26 Mar 2005; (F) 26 Feb 2014. (B) Bull
Pasture Trail, 8 Sep 2014. (D) By Lucretia Breazeale Hamilton. (E) Diablo Canyon near Ajo Mountain Drive,
30 Sep 2014.

Abutilon malacum S. Watson
Yellow Indian-mallow. Figure 5.
Shrubs 0.5–1 m tall; densely, velvety, and minutely stellate pubescent. Petioles prominent;
leaf blades often 1.5–6 cm long, broadly ovate to orbicular, cordate at base, obtuse at tip, dull green
above, somewhat yellow-green below with prominent raised veins, the margins toothed. Flowers
solitary in leaf axils or in few-flowered terminal inflorescences. Pedicels 12–30 mm long, the joint
often 2–9 mm below the calyx base, the joint occasionally obscure, the pedicel usually thickened
above the joint. Corollas and stamens uniformly yellow-orange, the corollas spreading, 1.5 cm wide.
Fruiting calyx 4–5 mm long. Fruits 6–8 mm wide and long; mericarps 5, the tips blunt, 3-seeded.
Canyons and rocky slopes in Organ Pipe and the eastern part of Cabeza Prieta.
Southern Arizona to Texas, and southward to northern Sonora and San Luis Potosí.
OP: 40 mi Drive, in Olneya and Acacia thicket, 12 Jul 1962, Ranzoni 192 (ORPI). Pinkley Peak, Wirt
11 Nov 1988. Puerto Blanco Mts, Wirt 17 Sep 1990.
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CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto L23521. Scarface Mt, 1650 ft, Autenreith 20 Mar 1992
(ASC). Canyon of Agua Dulce Spring, 26 Feb 1993, Felger 93-87. N bajada of Little Ajo Mts at Charlie Bell
Road, 5 Sep 2014, Rutman 20140905-7.

Figure 5. Abutilon malacum. (A & F) Sierra Los Tanques, Sonora, 7 Sep 2014. (B & D) Foothills of Little Ajo
Mts at Charlie Bell Road, 5 Sep 2014. (C) Waterman Mts, Ironwood Forest National Monument, 23 Feb 2014,
photo by Sue Carnahan. (E) Wash crossing Ajo Mountain Drive, Diablo Mts, 17 May 2015.

Abutilon palmeri A. Gray
[A. aurantiacum S. Watson, not A. aurantiacum Linden ex Turczaninow. A. macdougalii Rose &
Standley]
Palmer’s Indian-mallow. Figure 6.
Sparsely branched, open and scarcely woody subshrubs to 1.5+ m tall; densely stellate
pubescent and also with longer simple hairs. Petioles of larger leaves (2.5) 4–13 cm long; leaf blades
conspicuously soft velvety, broadly ovate to nearly orbicular, light green above and lighter colored
below, the larger ones 4.5–15 cm long, minutely to coarsely toothed, deeply cordate at base,
acuminate-acute to obtuse at tip. Flowers showy, in large, slender-stemmed, open and sparsely
branched terminal panicles rising well above the foliage, and also solitary in leaf axils. Pedicel length
highly variable, the joint often inconspicuous at flowering time, the pedicel often thickened above
joint and usually conspicuous at fruiting time. Petals pale orange, 2–2.5 cm long. Fruiting calyx
about as long as the mericarps; fruits 13–15 mm wide, the mericarps about 10, 3-seeded.
Canyons in the Cabeza Prieta Mountains and mountains in Organ Pipe.
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Southwestern Arizona to Sinaloa, and southeastern California to Baja California Sur; disjunct
in Tamaulipas.
OP: 10 mi S of Bates Well, 5 Mar 1940, Benson 9923. Alamo Canyon, 14 Mar 1941, Benson 10686.
Dripping Springs, 16 Apr 1952, Parker 7948. Canyon Diablo, 13 Feb 1978, Bowers 1056.
CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto L23521 (ASU).

Figure 6. Abutilon palmeri. Ajo: (A) 6 Mar 2015; (B) 4 Mar 2006; (C) 20 Sep 2014. (D) Estes Wash, 0.5 mile
S of Estes Canyon trailhead, 12 Sep 2013.

†Abutilon sp.
OP: †Puerto Blanco Mts, on ridge, capsule, 3440 ybp.
TA: †Tinajas Altas, mericarp fragments, 5860 to 11,040 ybp (3 samples).

Anoda
Ephemerals or perennial subshrubs. Americas and Australia, mostly in Mexico, 23 species.
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Anoda pentaschista A. Gray
Field anoda. Figure 7.
Summer-fall ephemerals; erect-growing, slender and generally sparsely-branched; sometimes
reaching 1 m tall. Younger stems sparsely stellate-tomentose or glabrate. Leaf blades relatively
thick, highly variable, the lower leaves often broadly lanceolate, toothed, and sometimes with 2 large,
basal lobes, the larger leaves often reaching 10+ cm long and soon deciduous, the upper leaves
substantially smaller, narrower, and often linear. Floral bracts (epicalyx) absent. Flowers small,
calyx 3–5 mm long. Petals 1 cm long, yellow-orange. Fruits schizocarps, globose-depressed (oblate,
flattened at each end), 4–5+ mm wide; mericarps usually 5, the lateral walls disintegrating at
maturity.

Figure 7. Anoda pentaschista. Bull Pasture: (A & C) 21 Sep 2008; (B) 24 Sep 2006.

Known in the flora area only from Bull Pasture and Arch Canyon in the Ajo Mountains. This
is the westernmost record for this species.
Eastward across southern Arizona to Texas and through much of Mexico, often in disturbed
habitats. Weedy and not native in southeastern California.
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OP: Bull Pasture: 3020 ft, Wirt 12 Aug 1990; Vicinity of the weather station, Rutman 24 Sep 2006.
Trail to the arch in Arch Canyon, 12 Sep 2014, Rutman, photo.

Ayenia
Shrubs or herbs with stellate hairs. Leaves simple, the margins toothed or serrated. Flowers
pedicelled, axillary, minute, reddish and intricately sculptured. Calyx 5-lobed, somewhat petal-like.
Petals 5, the tips united with the stamen tube; stamens united in a short column bearing 5 fertile
stamens and 5 sterile stamens (staminodes). Fruits of small, rounded capsules, studded with blunt
spines or tubercles, 5-celled, at maturity separating into five 1-seeded carpels. Americas; 80 species.
1. Ephemerals or dwarf subshrubs, often few branched or with many short, non-woody stems and the
plants less than 40 cm tall; leaves often longer than wide; capsules with a stipe (the fruit “stalk” above
an obvious joint; the part below the joint is the actual pedicel) 1.4–2 mm long……. Ayenia filiformis
1. Shrubs 0.5–0.8+ m tall, with many rigid, spreading and slender but woody branches; leaves often
about as wide and long; capsules with a stipe 0.2–0.6 mm long………………… Ayenia microphylla
Ayenia filiformis S. Watson
[A. pusilla of various authors, not A. pusilla Linnaeus. A. compacta Rose]. Figure 8.
Ephemerals to dwarf perennials with slender mostly erect stems, often few-branched,
sometimes to 50 cm tall but usually much shorter, especially when grazed and then often with rigid,
stubby, and spreading branches. Plants with simple and stellate hairs, sometimes sparsely pubescent
especially with ample soil moisture and when shaded. Leaves drought deciduous, petioled, 1–3.8 cm
long, the dry-season leaves reduced; leaf blades linear to narrowly lanceolate, or sometimes elliptic to
ovate, the margins toothed. Flowers axillary, minute, the calyx green and maroon, the petals maroon;
flowering response non–seasonal except during colder weather. Capsules rounded, 4.6–5 mm wide,
with blunt spines (tubercles) and stellate hairs. Seeds dark red-brown to nearly black, 2.5–3 mm long,
resembling a beetle pupa. Growing with warmer weather, especially with summer-fall rains.
Unevenly scattered in mountains and hills, often in rock crevices. Plants often severely
browsed, perhaps by desert bighorn and also by chuckwallas. Compact, dwarfed plants in drier
habitats, such as lower elevations in Organ Pipe and probably in the central or western part of Cabeza
Prieta, may be identified as A. compacta, distinguished by shorter tubercles (projections) on the
capsules, but it seems scarcely distinct from A. filiformis (Felger 2000).
Western and southern Arizona, southeastern California, New Mexico, western Texas, both
states of Baja California, and Sonora to Sinaloa, Coahuila, and Zacatecas.
OP: Dripping Springs, 29 Jan 1978, Bowers 1020. Bull Pasture Trail, 2500 ft, 9 May 1979, Bowers
1703. Diablo Canyon, 12 May 1988, Baker 7607 (ORPI). Senita Basin, Rutman 10 Oct 1995 (ORPI). Diablo
Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-25.
CP: Tule Tank, 14 Apr 1992, Harlan & Steinmann 292 (CAB). Vicinity of Agua Dulce Pass, 14 Sep
1992, Felger 92-736.
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Figure 8. Ayenia filiformis. Arch Canyon Trail: (A) 21 Sep 2008; (F) 16 Sep 2006. (B) Alamo Canyon, 9 Sep
2013. (C) Rancho la Proveedora, Caborca, Sonora, 1 Mar 2013. (D) Cerro Trincheras, Trincheras, Sonora, 3
Mar 2015. (E) Bull Pasture Trail, 19 Sep 2014. Photos C & D by Sue Carnahan.

Ayenia microphylla A. Gray
Shrub ayenia. Figure 9.
Subshrubs, usually less than 1 m tall, with many slender, spreading, and rigid stems. Plants
with stellate hairs, those on the stems have appressed arms. Leaves short-petioled, the blades mostly
3–10 mm long, broadly ovate to rounded, the margins toothed. Flowers reddish and green, minute,
flowering during warmer months. Capsules about 5 mm wide, with blunt spines (tubercles) and
stellate hairs. Seeds 3 mm long.
Ajo, Diablo, and Puerto Blanco mountains; usually rather localized. It has been in the Ajo
Mountains for at least 12 centuries.
Southern and central Arizona to western Texas, Sonora, and the Chihuahuan Desert Region in
northern Mexico.
OP: Arch Canyon, 10 Apr 1949, Fouts 441. Canyon Diablo, 15 Apr 1951, Supernaugh 441 (ORPI).
Main campground, 1 mi SW of Visitor Center, 13 Sep 1978, Bowers 1523 (ORPI). Foothills ENE of Pinkley
Peak, 31 Oct 2003, Rutman 20031031-32 (ORPI). †Alamo Canyon, leaves, seeds, 1150 ybp.
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Figure 9. Ayenia microphylla. (A) Base of Pinkley Peak, 8 Aug 2013. (B) Foothills of Rincon Mts, Vail, Pima
Co., 20 Jul 2013, photo by Jillian Cowles (SEINet). (C) Desert View Trail, near Twin Peaks Campground, 12
Mar 2015.

Eremalche
Annuals. Southwestern USA and northwestern Mexico; 3 species.
Eremalche exilis (A. Gray) Greene
White mallow. Figure 10.
Spring ephemerals with stellate hairs less than 0.5 mm long and some simple hairs. Stems to
60 cm long, several to many, mostly branching from near the base, spreading to decumbent, slender,
and often few-branched. Leaf blades palmately 3- or 5-lobed, the lobes divided to toothed or entire.
Flowers axillary and solitary. Epicalyx of 3 bractlets, persistent, separate, linear, and about ⅔ as long
as the calyx. Pedicels often longer than the leaves. Calyx 4–6 mm long. Petals 3–5 mm long, white
to pale lavender and without basal spots. Fruits globose-depressed, 4–4.5 mm wide; mericarps 12–
15, blackish, 1.5–1.8 mm wide, margins sculptured, indehiscent or eventually the thin lateral walls
rupturing, 1-seeded, the seed filling the central cavity of the mericarp.
Sandy soil plains and low, stabilized dunes near the international border in Cabeza Prieta and
more widespread in nearby northwestern Sonora. Also in sandy washes in the Ajo Mountains and the
northern part of Organ Pipe in 1939 and 1941 and not recorded there since,
Western and southern Arizona, southern California, Utah, Nevada, Baja California, and
northwestern Sonora.
The plants were cooked as greens with wheat flour by the Gila River Pimas as emergency
food (Rea 1997; see Malva parvifolia).
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OP: Alamo Canyon, Nichol 26 Mar 1939. Wash near Sonoyta road, 10 Apr 1941, McDougall 70.
CP: Dunes, E edge of Pinacate Plateau, 30 Mar 1938, Wiggins 6557 (RSA). Pinta Sands, 10 April
1978, Reeves 6787 (ASU).

Figure 10. Eremalche exilis. (A) Estes Canyon, 3 Apr 2010. (B & D) Lago Seco, Barry M. Goldwater Range,
Maricopa Co., 18 Mar 2014. (C) Pinta Sands E of lava flow, 9 Apr 2010, photo by Henry (Hank) Jorgenson
(SEINet).

Eremalche rotundifolia (A. Gray) Greene
This winter-spring ephemeral is common in nearby northwestern Sonora and west and north
of the flora area in Arizona. Often found on sandy soils, it has relatively large flowers, and the petals
are pink with dark maroon basal spots.
Herissantia
Annual and perennial herbs, and shrubs. Warm regions of the Americas; 5 species.
Herissantia crispa (Linnaeus) Brizicky
[Abutilon crispum (Linnaeus) Medicus. Bogenhardia crispa (Linnaeus) Kearney]
Bladder mallow. Figure 11.
Perennial herbs to sub-shrubs, also flowering in the first year or season. Stems slender and
weak, upright to trailing, arching or semi-vining and often growing through shrubs, sometimes to 1 m
long from a scarcely woody base. Hairs soft and stellate, sometimes also with long straight hairs.
Leaves long petioled on vegetative stems, the blades broadly ovate, relatively thin, 3–7 cm long, the
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base cordate, the tip acute to acuminate-acute, the margins crenate-toothed; stipules (2) 3–7 (10) mm
long, string-like, green, and relatively persistent; leaves sessile and usually much smaller on
flowering stems. Flowers solitary in leaf axils, the flowering and fruiting pedicels slender and
conspicuously jointed, with a prominent elbow-like bend at the joint (the pedicels bend conspicuously
downward, unlike in Abutilon, which remain erect). Epicalyx absent. Flowers 1.5 cm wide, the
petals pale yellow-orange. Fruits globose, inflated, 1.3–1.5 cm wide, papery, resembling a miniature
paper lantern, mericarps separating at maturity. Flowering and fruiting mostly during warm, moist
weather.

Figure 11. Herissantia crispa. (A) Estes Canyon, 11 Sep 2008. (B & C) Cerro Proveedora, Rancho Puerto
Blanco, Caborca, Sonora, 1 Mar 2015, photos by Sue Carnahan. (D) Hat Mountain, Sauceda Mts, 22 Mar 2014.
(E) Alamo Canyon, 9 Sep 2013.

Widespread across the flora area but seldom on open desert flats; canyons, washes, arroyos,
and rocky hills and mountains, often beneath spiny shrubs such as ironwoods (Olneya) and among
rocks. A specimen 3500 years old was found in the Puerto Blanco Mountains.
Arizona to Texas and Florida, to Argentina and Bolivia, and the West Indies, adventive in the
Old World and often weedy.
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OP: Alamo Canyon, Harbison 13 Dec 1939. 10 mi S of Bates Well, 5 May 1940, Benson 9905.
Dripping Springs, 16 Apr 1952, Parker 7949. Puerto Blanco Drive, 5.2 mi W of Visitor Center, 16 Oct 1977,
Bowers 889. †Puerto Blanco Mts, on ridge, capsule, 3440 ybp.
CP: Agua Dulce Spring, 13 Apr 1964, Niles 343. Heart Tank (Simmons 1966). Christmas Pass, 13
Apr 1992, Harlan 255. Pinacate Lava, 15 Sep 1992, Felger 92-770.

Hermannia
Mostly in Africa, Arabia, and few in Australia and southwestern USA to Central America;
180 species.
Hermannia pauciflora S. Watson
Dwarf burstwort. Figure 12.
Small, straggly perennials with stellate hairs, the herbage drought deciduous. Stems
herbaceous, often reddish, to 30 cm long, erect to trailing, dying back in drought to a knotty or semiwoody base. Herbage, calyx, and petal bases often reddish. Leaves petioled; blades triangularlanceolate to ovate, 0.5–1+ cm long, the margins coarsely toothed. Flowers solitary from leaf axils;
pedicelled. Petals bright yellow, 6–8 mm long. Stamens 5, united basally. Fruits of reddish brown,
papery capsules, 1–1.5 cm long, ovoid, and bristly along 5 thin, toothed wings; seed many and
kidney-shaped. Flowering non-seasonally with warm weather and sufficient soil moisture.
(Description based on southern Arizona and Sonora specimens.)

Figure 12. Hermannia pauciflora. King Canyon, Tucson Mts, 21 Feb 2009, photos by Patrick Alexander.

Discovered in the Ajo Mountains by Beth Fallon in 2011, this record is the westernmost
outpost for the species. The nearest known populations are in the Tucson and Waterman mountains.
This small, rather inconspicuous plant is easily overlooked, especially when dormant.
Southern Arizona and Sonora southward to the Guaymas Region, and northern Mexico
eastward to Tamaulipas. As of 2013, H. pauciflora was considered globally threatened by
NatureServe, but in reality it is not rare or threatened.
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OP: Foothills of Ajo Mts, near Arch Canyon with Simmondsia chinensis, rocky and bouldery, 2750 ft,
west aspect, UTM 337421, 354659630, Fallon 30 Mar 2011.

Hibiscus
Perennials, suffrutescent or subshrubs (those in the flora area) with stellate hairs. Stipules
awl-shaped to leaf-like, falling early. Epicalyx relatively large and conspicuous or highly reduced.
Fruit a capsule of 5 persistent carpels, laterally fused, splitting dorsally; capsules at maturity
spreading open, star-shaped. Seeds densely covered with long, silky hairs (those in the flora area).
Worldwide; 350 species (although Hibiscus is paraphyletic).
1. Leaves broadly ovate to obovate and toothed, not lobed or parted; epicalyx inconspicuous, less than
0.5 cm long, shorter than the carpels; corollas white to pink, often with a maroon center.
……………………………………………………………………………………. Hibiscus denudatus
1. Adult leaves deeply 3-lobed or 3-parted; epicalyx conspicuous, the bracts more than 1 cm long,
longer than the carpels; corollas yellow with a maroon center.
2. Stems with simple or 2- or 3-rayed hairs, these not appressed, and also with two vertical lines of
small, recurved hairs extending down from the leaf bases……………………….. Hibiscus biseptus
2. Stems with evenly distributed 4-armed hairs, the arms closely appressed to the stem.
…………………………………………………………………………………….. Hibiscus coulteri
Hibiscus biseptus S. Watson
Arizona rose-mallow. Figure 13.

Figure 13. Hibiscus biseptus. Arch Canyon: (A) 13 Sep 2013; (B & D) 16 Sep 2006; (C) 26 Aug 2014.
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Perennial herbs often forming few-branched, leafy plants. Stems with simple or 2- or 3-rayed
hairs, these not adpressed, and two vertical lines of small, recurved hairs extending down from the
leaf bases (stipules). Leaves deeply 3-parted, with slender segments more than twice as long as wide,
with raggedly toothed margins; juvenile and new-growth leaves not as deeply parted. Corollas
yellow, large and showy, with a red center, similar to those of H. coulteri; flowering during the
warmer months with sufficient moisture.
Known from the Ajo Mountains, from the trails to the Arch and Bull Pasture, and Alamo
Canyon.
Arizona and northwestern Mexico to Jalisco, and both Baja California states.
OP: Alamo Canyon, N fork, 700 m, 16 Oct 1987, Baker 7557 (ASU; mixed collection with H.
coulteri). Below the arch, Arch Canyon, 2880 ft, 12 Sep 2013, Rutman 20130912-22.

Hibiscus coulteri Harvey ex A. Gray
Desert rose-mallow. Figure 14.

Figure 14. Hibiscus coulteri. Alamo Canyon: (A) 10 Sep 2008; (B) 7 Sep 2013. (C) Near Victoria Mine, 23
Dec 2013. (D) Seeds, Boulder Canyon, 30 Sep 2014. (E & F) Arch Canyon, 26 Aug 2014.

Subshrubs or herbaceous perennials, often forming few-branched, spindly plants to nearly 0.5
m tall. Stems slender and firm; densely pubescent with whitish, stellate hairs with 4 conspicuously
adpressed arms, the hairs more or less evenly distributed around the stem. Leaves deeply 3-parted,
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the segments more than twice as long as wide, with raggedly toothed margins; juvenile and newgrowth leaves not as deeply parted. Floral bracts slender, rigid, and longer than the carpels. Flowers
large and showy, often 5 cm wide; calyx 1.6–2 cm long, deeply divided into lanceolate lobes; corollas
yellow with a maroon center, the petals mostly 2.5–3+ cm long; flowers opening after sunrise and
closing at night; warmer months with sufficient moisture.
Rocky slopes and thin soils on the east side of Cabeza Prieta and across Organ Pipe. Usually
growing within other plants, either because they escape grazing there or for support for the spindly
stems.
Southern Arizona to southern Texas, and Sonora to Zacatecas, and Baja California.
OP: Alamo Canyon, 13 Dec 1939, Harbison 26248. Headquarters, McDougall 10 Apr 1941. Dripping
Springs, 16 Apr 1952, Parker 7947. Bull Pasture Trail, 9 May 1979, Bowers 1706.
CP: Childs Mt, 9 Apr 1993, Felger 93-286.

Hibiscus denudatus Bentham
Rock hibiscus. Figure 15.
Multiple-stemmed perennial herbs or subshrubs, branched from the base, 0.3–1 m tall, dying
back to a thickened woody base in extreme drought. Herbage pale yellow-green, densely pubescent
with stellate hairs. Leaves petioled, (2) 2.5–4.5 cm long; leaf blades broadly ovate to oblong-ovate,
rounded to obtuse at tip, the margins toothed; rainy-season leaves greener, thinner, and larger than
dry-season leaves; leaves gradually drought deciduous. Floral bractlets usually appressed and
inconspicuous, the longer ones 1–3 mm, the tips often breaking off early, and sometimes difficult to
distinguish in color and texture from base of calyx. Calyx 10–16 mm long, deeply divided into
lanceolate lobes. Corollas white to pinkish or pale lavender with maroon spots in the center, the
petals often 2–2.7 cm long. Seeds covered with silky hairs 3–4 mm long. Flowering at various
seasons with sufficient moisture, especially warmer months in spring.
Widespread and common across the flora area, mostly hills and mountains, arroyos and
slopes. It has grown in Organ Pipe for at least 7600 years and in the Tinajas Altas region for at least
15,700 years.
Southeastern California to Baja California Sur and eastward to Texas and northern Mexico.
OP: Near Bonito Well, 9 Apr 1941, McDougall 59. Alamo Canyon (Mulroy 1971). Hills above
Aguajita Spring, Warren 10 Nov 1983. Quitobaquito, Beale 23 Feb 1986 (ORPI). †Puerto Blanco Mts, on
ridge, leaves, 2160 & 7580 ybp.
CP: Tule Tank, Vorhies 17 Apr 1924. Hills E of Papago Well, 26 Mar 1932, Shreve 5924. O’Neill
Hills, Darrow 14 Apr 1941. Sheep Mt, 18 Feb 1979, McLaughlin 1940.
TA: W end Cipriano Pass, 12 Feb 1977, Reeves R5431 (ASU). Tinajas Altas, ridge above tanks, 1420
ft, 26 Nov 2004, Felger 04-91. †Butler Mts, stems, leaf fragments, 740 & 8570 ybp. †Tinajas Altas, leaf
fragments, seeds, 5860 to 15,680 ybp (5 samples).

Felger et al: SW Arizona Flora, Pt. 16, Malpighiaceae to Moraceae

22

Figure 15. Hibiscus denudatus. (A) By Lucretia Breazeale Hamilton. (B) Boulder Canyon, 30 Sep 2014. (C)
Teddy Bear Pass, Ajo Mountain Drive, 30 Sep 2014. (D) Waterman Mts, Ironwood Forest National Monument,
23 Feb 2014. (E) Salero Ranch, Santa Cruz Co., 21 Aug 2013. Photos D & E by Sue Carnahan.

Horsfordia – Velvet mallow
Tall spindly shrubs; densely stellate pubescent. Pedicels jointed but sometimes obscurely so,
the joint best developed at fruiting time. Epicalyx absent. Fruit a schizocarp, the mericarps
separating at maturity, 1–3-seeded, the lower chamber indehiscent with firm, wrinkled walls and a
single tightly held seed, the upper chamber dehiscent, splitting into expanded membranous wings.
One or both species in the flora area has been in Organ Pipe for more than 5200 years.
Southwestern USA and northwestern Mexico; 4 species.
1. Petals pinkish or sometimes nearly white when fresh, drying bluish to pale lavender; larger leaves
mostly broadly ovate and cordate (heart-shaped); mericarps 1-seeded…………….. Horsfordia alata
1. Petals orange when fresh; larger leaves mostly lanceolate and not cordate at base; mericarps 2 or 3seeded………………………………………………………………………….. Horsfordia newberryi
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Horsfordia alata (S. Watson) A. Gray
Pink velvet-mallow. Figure 16.
Sparsely branched slender shrubs often 2–3.5 m tall; often grayish pubescent; branches often
at nearly right angles to the main stem. Leaves velvety, larger ones 6–10+ cm long, the petioles
prominent, the blades usually broadly ovate, cordate at the base, often relatively thick, but newgrowth summer-fall leaves often thin and scarcely or not at all cordate (uppermost leaves of flowering
branches often lanceolate). Petals 14–18+ mm long, white to pale pink or pale lavender, drying
bluish to pale lavender. Filaments, anthers, and style white, or free portion of filaments pale
lavender; stigma often dark reddish purple. Fruits 10–15 mm wide. Mericarps 1-seeded, the upper
chamber forming ovules but these aborting. Reproductive at various seasons.
Mountains and hills, and often along larger washes and arroyos, and sometimes along small
washes; rocky to sandy-gravelly soils. Common in the Tinajas Altas Mountains and western half of
Cabeza Prieta, less common eastward to the southwestern part of Organ Pipe.

Figure 16. Horsfordia alata. Mex Hwy 8, 11 km SW of Sonoyta, between the Sierra Cubabi and Sierra Los
Tanques, Sonora: (A) 28 Mar 2013; (C) 7 Mar 2009; (D) 7 Sep 2014; (E) 18 Mar 2015. (B & F) W slope of
Sierra Cubabi, Sonora, 6 Feb 2014.
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Southwestern Arizona, northwestern Sonora, southeastern California, and both Baja
California states. This is one of the tallest mallows in the deserts of western North America and is
found in very arid regions.
OP: 3 mi W of Quitobaquito, 13 Nov 1978, Bowers 1526. Corner Well, 3 Dec 1990, Felger 90-579.
CP: Tule Tank, 26 Apr 1932, Shreve 5932. Pinacate Plateau, Goodding 13 Feb 1942. Heart Tank, 14
Apr 1964, Niles 350. Buckhorn Tank, 14 Jun 1992, Felger (observation).
TA: Tinajas Altas, 17 Apr 1948, Kurtz 1158. Camino del Diablo, E of Raven Butte, 10 Jan 2002,
Felger (observation).

Horsfordia newberryi (S. Watson) A. Gray
Orange velvet-mallow. Figure 17.
Slender shrubs, usually several times taller than wide and few-branched, to 2.5+ m tall, often
considerably shorter; often yellowish pubescent. Leaves velvety, larger ones 5.5–10 (15) cm long,
the petioles prominent, the blades often rather thick, lanceolate, not cordate at base or scarcely so in
some larger leaves. Petals bright yellow-orange, 7–8+ mm long. Fruits 8–15 mm wide. Lower
mericarp chamber 1-seeded, the upper chamber 1- or 2-seeded. Reproductive at various seasons,
except during coldest and driest weather.

Figure 17. Horsfordia newberryi. SE-facing slope of the Sierra Blanca, Pinacate Biosphere Reserve, Sonora,
18 Feb 2015.
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Rocky slopes on hills and mountains, sometimes to their summits, and especially on arroyo
and canyon sides; through most of the flora area.
Southwestern Arizona, northwestern Sonora, southeastern California, and both Baja
California states.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Quitobaquito, 18 Mar 1945, Darrow 2411. Santa Rosa
Mts, Rutman 29 Aug 2001 (ORPI).
CP: Tule Tank, 6 Apr 1979, Lehto 23549 (ASU). Canyon at Agua Dulce Tank, 13 Jun 1992, Felger
92-571. Cabeza Prieta Peak, S. facing side of summit, 2550 ft, 24 Mar 1995, Yeatts 3661 (CAB). Heart Tank,
14 &15 Jun 1992, Felger (observation).
TA: Borrego Canyon, 16 Jun 1992, Felger (observation). Fortuna Mine, along Camino del Diablo,
Halse 31 Mar 1973.

Horsfordia sp./spp.
OP: †Puerto Blanco Mts, on ridge, leaf fragments, mericarps, modern (30) to 5240 ybp (8 samples).

*Malva
Annual and perennial herbs. Native to the Old World (Malva sensu stricto) and North
America by inclusion of some Lavatera (Hill 2015): 30+ species.
*Malva parviflora Linnaeus
Cheeseweed; malva, quesitos; tas ha:hag, ha:hag cu’igkam. Figure 18.

Figure 18. Malva parviflora. (A) Ajo, 13 Feb 2005. Pinacate Junction, Pinacate Biosphere Reserve, Sonora:
(B & C) 7 Mar 2015; (D) 5 Mar 2015. (E) Hot Shot Tank, NE of Ajo, 6 Feb 2005.
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Winter-spring ephemerals with a well-developed taproot; glabrate to moderately pubescent
with soft, mostly stellate white hairs. Petioles longer than the blades, the blades nearly orbicular to
kidney-shaped, usually palmately 5- or 7-lobed. Flowers 1 to several in leaf axils; epicalyx of slender
bractlets. Petals 5 mm long, white with a pale pink-lavender tinge, obovate, and notched at the tip.
Fruit a schizocarp, depressed-globose, 6–7 mm wide; mericarps about 10, in a torus-shaped ring, 1seeded, indehiscent, dispersing individually at maturity.
Organ Pipe in localized, disturbed habitats. It is a common urban and agricultural weed in
nearby Sonora, a potential source of immigration.
Native to Eurasia and naturalized around the world.
This weedy plant is cooked as greens in many parts of the world, and the fruits are also edible
(Bean & Saubel 1972; Kirk 1970; Yanovsky 1936). Russell's (1908) report of this species as a Pima
emergency food was based on misidentification of Eremalche exilis (Rea 1997).
OP: Quitobaquito, 14 Apr 1963, Felger 7663. Abundant weed near old corral in Alamo Canyon, 16
Feb 1979, Bowers 1563.

Malvastrum
Annual and perennial herbs and small shrubs. Americas; 15 species.
Malvastrum bicuspidatum (S. Watson) Rose subsp. bicuspidatum
[M. tricuspidatum var. bicuspidatum S. Watson]. Figure 19.

Figure 19. Malvastrum bicuspidatum subsp. bicuspidatum. (A & B) Bull Pasture Trail, 24 Sep 2006. (C & D)
Alamo Canyon, 3 Sep 2014.

Small shrubs or subshrubs with slender, firm stems. Herbage stellate-pubescent. Leaves 2–6
cm long, petioled, the blades ovate, the margins serrate. Epicalyx of 3 lanceolate bracts. Calyx 5-
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lobed, 6–8 mm long. Petals, stamens, and styles pale yellow-orange. Petals 6–8 mm long. Fruits
schizocarps, 6–7 mm wide, globose-depressed, flattened at each end (oblate). Mericarps 9–12,
indehiscent, horseshoe-shaped, the lateral walls ribbed, with 2 dorsal cusps, and 1-seeded. Seeds
glabrous.
Ajo and Diablo mountains, especially at higher elevations, in canyons and on rocky slopes.
This subspecies occurs eastward and northward in south-central Arizona and in northwestern
Mexico including Baja California Sur, Chihuahua, Durango, Sinaloa, and Sonora but is generally
absent from the desert in western Sonora. Three other subspecies occur farther south in Mexico.
OP: Ajo Mts, Goodding 21 Nov 1934. Alamo Canyon, 13 Sep 1941, Goodding 300-41. W side of
Montezuma’s Head, Van Devender 10 Mar 1978. Arch Canyon, 2 Dec 1990, Felger 90-553. Diablo Mts, 807
m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-27.

Malvella
Small, scurfy and herbaceous perennials from deeply seated roots, and spreading by
rhizomes; growing and reproductive with sufficient soil moisture during warmer months. Herbage
gray or silvery with appressed stellate hairs or peltate and often ciliate (fringed) scales. (In these
lepidote scales, the basal portions of the radii are webbed like an umbrella with protruding ribs.)
Leaves petioled; base of leaf blades conspicuously asymmetric. Epicalyx of 1–3 bractlets, quickly
deciduous or absent. Petals white or pink, with stellate hairs on portions exposed in bud. Fruit a
schizocarp, globose-depressed, flattened at each end, the mericarps indehiscent and 1-seeded.
Southwestern USA and Mexico with 3 species and one in the Mediterranean region.
1. Plants with mostly stellate hairs and some peltate scales; leaf blades nearly as wide to wider than
long…………………………………………………………………………………... Malvella leprosa
1. Plants with silvery, peltate scales; leaf blades narrowly triangular, conspicuously longer than broad.
…………………………………………………………………………………… Malvella sagittifolia
Malvella leprosa (Ortega) Krapovickas
[Sida leprosa (Ortega) K. Schumann. Malva hederacea Douglas. S. leprosa var. hederacea
(Douglas) K. Schumann ex Clement].
Alkali mallow. Figure 20.
Perennials often propagating from branching rhizomes. Stems, leaves, and calyces densely
covered with stellate hairs, and calyces, upper surfaces of leaf blades, and often the stems also with
peltate scales. Stems 6–30 cm long, erect, or becoming spreading and decumbent; larger stems 1.3–2
mm diameter. Leaf blades broadly ovate, about ⅔ as wide as long to orbicular and broader than long
(nearly kidney-shaped) or asymmetrically triangular-ovate, 1.6–4 × 2–5 cm, the margins toothed.
Epicalyx of linear bractlets, shorter than the calyx, sometimes seen on buds or flowers, usually
difficult to see and very quickly deciduous. Calyx 8–11 mm long, the lobes broadly ovate, acute at
tip. Petals pink, 1.5–1.8 cm long. Fruits red-brown, 6–7 mm in diameter.
Locally common in seasonally wet, hard-packed silty-clay soils of the large playas of Cabeza
Prieta near the Mexico border.
Washington and Idaho to central Mexico, and in South America; introduced elsewhere,
including Australia. It is considered a noxious weed in Arizona and California.
CP: Las Playas: 11 Apr 1978, Reeves 6811 (ASU); 28 Nov 2001, Felger 01-563.
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Figure 20. Malvella leprosa. Playa NNW of Ortega Represo (S of Las Playas), Sonora, 11 Apr 2014.

Malvella sagittifolia (A. Gray) Fryxell
[Sida lepidota A. Gray var. sagittifolia A. Gray]
Arrowleaf alkali mallow. Figure 21.
Perennials from a relatively deep, somewhat thickened taproot; propagating from branching
rhizomes. Stems, leaves, and calyx dotted with silvery peltate scales, the margins erose-dentate
(fringe-toothed). Stems slender, spreading and becoming nearly prostrate, 4–30 cm long. Leaf blades
triangular, much longer than broad, 1.5–4.5 × 0.5–1.5 cm, with sagittate (“eared”) basal lobes, the tip
acute, the margin otherwise entire to few- or minutely toothed. Epicalyx absent, or sometimes
vestigial and quickly deciduous below young buds. Petals mostly white, 1–1.3 cm long, lower (outer)
surface of each petal with a pink pie-shaped wedge dotted with stellate hairs where the corolla is
exposed in bud. Stamens and styles white, the stigmas rounded, dot-like, and bright red. Fruits 5–6
mm in diameter. Reproducing during warmer months. The plants are generally more delicate with
more slender stems and leaves than M. leprosa.
Abundant in seasonally wet, hard-packed silty soils of playas at the southern margin of
Cabeza Prieta.
Southern Colorado to Arizona, Sonora, western Texas, Coahuila and Durango.
CP: Pinta Playa, Simmons 4 Oct 1964. Las Playas, 28 Nov 2001, Felger 01-564. Dos Playas, 7 Apr
1979, Lehto 23595 (ASU).
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Figure 21. Malvella sagittifolia. Small playa SE of Pinacate Junction, Pinacate Biosphere Reserve, Sonora: (A)
17 Mar 2014; (D) 7 Mar 2015; (E) 5 Mar 2014. (B) Ortega Represo (S of Las Playas), 11 Apr 2014. (C) Cerro
Proveedora, seasonally flooded, trail along cattle pasture, Rancho Puerto Blanco, Caborca, Sonora, 1 Mar 2015,
photo by Sue Carnahan (SEINet).

Rhynchosida
Two species including R. kearneyi in Bolivia
Rhynchosida physocalyx (A. Gray) Fryxell
[Sida physocalyx A. Gray]. Figure 22.
Perennial herbs from a single, thick carrot-shaped root, the stems ascending to trailing, with
scattered coarse stellate hairs. Growing and reproductive during warmer months with sufficient soil
moisture. Leaves 2–5 cm long, the blades mostly lanceolate to broadly ovate or oval, with toothed
and ciliate margins. Flowers solitary in leaf axils. Epicalyx absent. Calyx deeply 5-lobed, the lobes
overlapping, cordate, conspicuously angled, and enlarging to become inflated and enclosing the fruit.
Petals pale yellow, 5–8 mm long, the anthers orange and conspicuous. Fruit a schizocarp, 8–9 mm
wide, globose depressed and flattened at each end, blackish and glabrous. Mericarps hard and
indehiscent, the sides reticulate-veined, with a single seed.
Valley of the Ajo, usually as an understory plant in xeroriparian washes. Apparently rare,
uncommon, or overlooked in the flora area, where it is at its farthest intrusion into the desert.
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Eastward in southern and central Arizona to Texas and Oklahoma, southward in Mexico to
Puebla, and disjunct in South America.
OP: Cherioni Wash, Warren 10 Nov 1983. E branch of Cuerda de Leña Wash at N boundary of
Monument, Rutman 20 Aug 2001 (ORPI).

Figure 22. Rhynchosida physocalyx. (A & B) 8th Street and Campbell Ave, Tucson, 28 Sep 2014. (C & E)
Sierra Vista Trail, W side of Organ Mts, Doña Ana Co., NM, 28 Sep 2008, photos by Patrick Alexander
(SEINet). (D) Quail Springs Ranch, SW of Cottonwood, Yavapai Co., 28 Apr 2013, photo by David C.
Thornburg (SEINet).

Sida
Annual and perennial herbs and shrubs. Nearly worldwide, but not in Europe, 150 species.
Sida abutifolia Miller
[Sida filicaulis Torrey & A. Gray. S. procumbens Swartz]. Figure 23.
Small annuals/ephemerals or mostly weakly perennial herbs, generally low-growing with
slender and often procumbent stems. Herbage and calyces densely pubescent with short, stellate
hairs, and also with simple, spreading hairs except on the leaf blades. Larger leaves often 1.5–5 (6)
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cm long; petioles one-half to as long or longer than the blades. Leaf blades ovate to oblong, generally
more than twice as long as wide, or sometimes linear-ovate to linear-elliptic on vigorous new growth,
usually cordate at base, the margins crenate-toothed. Epicalyx absent. Flowers solitary in leaf axils
on slender pedicels; calyx 4–5 mm long, the lobes ovate with an acuminate tip; petals 5–6 mm long,
broadly obovate and shallowly notched at tip, pale yellow to pale yellow-orange, darker yellow
basally like the anthers and stigmas giving a darker yellow center to the flower. Fruit a schizocarp,
conical and flattened at each end, 4–5 mm wide. Mericarps 5, usually with 2 short, apical spines, 1seeded. Seeds glabrous. Probably flowering all year except the coldest months and during extreme
drought, but especially with summer rains. The flowers open during the afternoon.

Figure 23. Sida abutifolia. Hwy 85, roadside ditch near mile 62: (A) 1 Aug 2014; (C) 14 Sep 2006. (B)
Foothills of Diablo Mts, 30 Sep 2014. (D) Salero Ranch, Santa Cruz Co., 1 Aug 2013, photo by Sue Carnahan.

Ajo and Diablo mountains, especially at higher elevations and one unusual record at the
Visitor Center.
Eastward in southern Arizona; southern USA to northern South America and West Indies.
OP: Saddle between Boulder and Arch Canyon, 3800 ft, 3 May 1978, Bowers 1287 (ORPI). Visitor
Center flower bed, Beale 25 Mar 1988 (ORPI). Alamo Canyon, 29 Mar 2003, Felger 03-423. Trail from The
Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-294. Arch Canyon, shaded slope N of the arch, 12 Sep
2014, Rutman 20140912-4. Diablo Mts, W of Boulder Canyon near N end of Ajo Mountain Drive, 30 Sep
2014, Rutman, scan

Sphaeralcea – Globe mallow; mal de ojo
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Ephemerals and perennial herbs to shrubs (usually flowering in the first season or year), with
stellate hairs. Leaves petiolate. Epicalyx of 3 filiform bracts. Petals of various colors. Fruit a
schizocarp, the mericarps 1–3-seeded, with a ventral notch; each mericarp differentiated into (1) an
upper, dehiscent section with smooth carpel walls and spreading apart at maturity, the seed(s), if
present, falling away early, and (2) a lower, indehiscent section, the body of the mericarp with a
reticulate surface and retaining the seed(s): thus 2 strategies for seed dispersal (Figures 24 & 25).
Seeds kidney-shaped. Globe mallows have been part of the regional flora for more than 11,300 years.
Americas, mostly in arid regions; 50 species (La Duke 2015).
Sphaeralcea plants are self-incompatible but with an open breeding system capable of
producing hybrids between numerous species (Dreher 2014). Taxonomy of Sphaeralcea can be
difficult, due to many intermediate forms. For example, if enough specimens are at hand, S. ambigua,
S. angustifolia, and S. emoryi can be seen to form a seamless continuum.

Figure 24. Sphaeralcea mericarps. S. ambigua: (A) By Lucretia Breazeale Hamilton; (B) W of Picketpost
Mtn, Pinal Co., Davis 20 Apr 2012; (C) Cuerda de Leña Wash, 13 Jun 1978, Bowers 1345; (D) Hwy 86, mile
62, E of Why, 5 Apr 2015, Rutman, scan. S. coulteri: (E) Hayden Butte, Maricopa Co., Davis 25 Mar 2013
(ASU); (F) Pinacate lava flow, Yuma Co., 20 Mar 1992, Harlan 58; (G) Ajo, 23 Mar 2015, Rutman, scan. S.
orcuttii: (H) Dunes NE of Sierra del Rosario, Sonora, 4 Mar 1972, Felger 20436; (I) 30 mi N of San Felipe,
Baja California, 17 Mar 1960, Wiggins 15774; (J) Dunas costeras, Bahía de Adair, Sonora, Ezcurra May 1981.
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Figure 25. Sphaeralcea mericarps. S. emoryi: (A) By Lucretia Breazeale Hamilton; (B) Pyramid Peak
Parkway, between Sonoran Mountain Ranch Rd and 67th Ave, Maricopa Co., Davis 28 Apr 2012; (C)
Floodplain at confluence of Alamo and Cherioni washes, Warrren 10 Nov 1983; (D) Midway Wash, Maricopa
Co., 18 Mar 2015, Rutman, scan. S. laxa: (E) Alamo Canyon, 19 Apr 1942, Cooper 747; (F) Estes Canyon
wash bed, 0.5 mi upstream from trailhead, 17 May 2015, Rutman, scan; (G) Alamo Canyon, 0.5 mi upstream
from campground, 4 Apr 2015, Rutman, scan.

These plants have been widely used medicinally, especially the roots for eye ailments,
although the herbage is well known to cause eye irritations, as indicated by the common name mal de
ojo in Mexico (Felger 2007; Felger & Moser 1985; Kearney & Peebles 1960; Rea 1997). La Duke
(2015: 357), who has spent decades studying the genus, writes: “Sphaeralcea is often collected and
somewhat difficult to identify. The species boundaries are not always sharp because there is frequent
hybridization, polyploidy, and morphological variation in response to environmental conditions,
particularly rainfall. Plants growing in Arizona are particularly difficult to identify.”
In the following keys and descriptions, mericarp measurements are the length of the longest
axis.
1. Ephemerals/annuals (sometimes may appear perennial), often taller than wide; mericarps 1-seeded,
the dehiscent section short and stubby, less than half as long as the body.
…………………………………………………………………………. Sphaeralcea coulteri/orcuttii
1. Perennials; mericarps 2- or 3-seeded, the dehiscent section more than half as long as the body.
2. Leaves deeply and notably 3-lobed; inflorescence an open and few-flowered panicle
…………………………………………………………………………………….. Sphaeralcea laxa
2. Leaves not especially deeply lobed; inflorescence an interrupted, many-flowered raceme or
panicle.
3. Mostly globose bushes, often at least as broad as tall; leaf blades as long as or slightly longer
than wide; petals orange or sometimes pinkish; mericarps 2-seeded…….... Sphaeralcea ambigua
3. Plants often as tall to much taller than broad; leaf blades usually conspicuously longer than
wide; petals reddish orange; mericarps 2- or 3-seeded ……………………... Sphaeralcea emoryi
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Sphaeralcea ambigua A. Gray subsp. ambigua
Desert globe-mallow; mal de ojo. Figures 24A‒D & 26.
Bushy perennials, becoming moderately woody at base, often globose and reaching 1 (1.3) m
but usually smaller. Stems and upper leaf-blade surfaces often with a yellow cast, hairs of lower
surfaces usually whiter. Leaf blades mostly 1.8–6 cm long, more or less ovate, often more or less 3lobed, thinner and larger during more favorable conditions and thicker, smaller, and often wrinkled
during drier conditions, the margins variously toothed to wavy. Inflorescences often paniculate.
Flowers often relatively large; petals orange, or sometimes pink, (1.5) 2–3+ cm long; anthers and
stigmas usually light colored (often white), or sometimes dark purple. Mericarps 2-seeded, light
colored, (3) 4–6.4 (7.1) mm long, the upper, dehiscent section larger than the body; mericarps usually
rounded at apex, or sometimes with a small apical cusp. Flowering at various seasons, especially in
spring.

Figure 26. Sphaeralcea ambigua subsp. ambigua. (A) Hwy 86 mile 62, 22 Feb 2014. (B) Hat Mountain,
Sauceda Mts, 22 Mar 2014. (C) Victoria Mine, 1 Apr 2010. (D & E) Knucklehead Wash at base of Childs
Mountain, 16 Mar 2015. (F) Twin Peaks, 19 Mar 2015. (G) Just E of Charlie Bell Pass, 16 Mar 2015.
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Mostly on rocky slopes, upper bajadas, and washes, but also on well-drained soils of valley
plains and roadside along Highway 85; widespread across the flora area. It was in the Ajo Mountains
1200 years ago.
Sphaeralcea ambigua, with 4 subspecies, occurs in southwestern USA and northwestern
Mexico. Subsp. ambigua is a desert plant and the most widespread of the several infraspecific taxa;
Arizona, southwestern Utah and southern Nevada to southeastern California, northwestern Sonora,
and the Baja California Peninsula.
OP: 10 mi S of Bates Well, 5 Mar 1940, Benson 9924. Quitobaquito, flowers scarlet, 5 Mar 1940,
Peebles 14552. Ajo Mts, main canyon N of Alamo Canyon, steep rocky, S-facing slopes, 31 Mar 1948, Gould
4692. Puerto Blanco Mts, rocky slope above Dripping Springs, 16 Apr 1952, Parker 7942. 4.5 mi N of Pozo
Nuevo, in wash at roadside, 30 Mar 1978, Bowers 1145. Cuerda de Leña Wash near N boundary, 13 Jun 1978,
Bowers 1345. 2.5 mi E on Puerto Blanco Drive, arroyo, 12 Apr 1986, Houk 20 & Carter. Puerto Blanco Drive,
2.4 mi W of Ariz Hwy 85, margins of wash, 19 Jun 1989, Felger 89-229A. †Alamo Canyon, mericarps, 1150
ybp.
CP: Tule Tank, 21 Mar 1933, Shreve 6223. Tule Mts, 23 Mar 1935, Kearney 10882. Small hill near
Sheep Mtn, 11 mi W of Organ Pipe W boundary, along stream at base of hill, with S. emoryi, S. laxa, 21 Mar
1979, Mason 3370. Top of rocky hill S of O’Neil’s Grave, 13 Mar 1983, Mason 3603. Lava and sand on
Pinacate Lava flow, inside crater, taller, redder species, 21 Mar 1992, Harlan 59 (other species = S. coulteri,
Harlan 58). Charlie Bell Road 0.4 mi W of E boundary of Refuge, small arroyo, 9 Apr 1993, Felger 93-331.
Daniels Arroyo at Charlie Bell Rd, 9 Apr 1993, Felger 93-364. E side Pinacate lava and E Pinta Sands, low
dunes encroaching lava field, 11 Apr 1993, Felger 93-437. Cabeza Prieta Peak, N facing side of summit, 2550
ft, 24 Mar 1995, Yeatts 3650. 0.5 mi S of Sunday Pass, 2600–2700 ft, granite boulders at ridge-top, Cain 15
Nov 2003.
TA: 1 mi N of Tinajas Altas, Tinaja Altas Mts, 17 Apr 1948, Kurtz et al 1173. Tinajas Altas, just N of
tanks, 1800 ft, 10 Mar 1980, Reichenbacher 481. Vicinity of Tinajas Altas, 1200 ft, Van Devender 5 Mar 1983.
Tinajas Altas, 1200 ft, Van Devender 25 Mar 1983. Tinajas Altas Mts, canyon bottom in upper canyon, high
canyon valley, 1530 ft, 26 Oct 2004, Felger 04-78 (ARIZ, ASU). Tinajas Altas Mts, below Raven Tank, 1220
ft, deep xeroriparian canyon, 29 Mar 2010, Felger 10-240.

Sphaeralcea coulteri (S. Watson) A. Gray
Annual globe-mallow; mal de ojo; hadam tatk, ñiatum. Figures 24E‒G & 27.
Winter-spring ephemerals with a well-developed taproot, sometimes germinating as early as
September, and sometimes also growing with summer rains; extremely variable in size, from less than
10 cm to 1 (2) m tall, the stems slender to stout, often distinctly reddish, sometimes appearing
perennial and perhaps sometimes surviving one year or more. Leaf blades highly variable in size,
thin and green when vigorously growing, or thick, wrinkled and yellowish in drought, about as broad
as long to longer than wide, ovate to orbicular, often shallowly 3-lobed and variously toothed, or
hastate (2 large, “eared” lobes at base). Flowers often crowded in slender, many-flowered terminal
inflorescences; flowers opening in early morning, sometimes around 8 a.m. The petals yellow-orange
to orange, 5–10 (12) mm long. Anthers yellow. Mericarps 1-seeded, 1.7–2.4 (2.6) mm long, about as
long as wide; the indehiscent part blackish (light-colored when immature), the dehiscent (upper) part
whitish and much smaller than the body.
Seasonally abundant across the flora area, often carpeting the springtime desert with orange.
Desert flats, bajadas, washes, canyons, playas, and dunes. This is the most common ephemeral
mallow in the region.
Southern Arizona to Sinaloa, and southeastern California to Baja California Sur.
OP: Growler Valley, 20 Mar 1933, Shreve 6204. Alamo Canyon, Nichol 26 Mar 1939. 10 mi S of
Bates Well, 5 Mar 1940, Benson 9919. Near Dripping Springs, 16 Apr 1952, Parker 7943. 10 mi NW of
Headquarters, Dripping Springs Drive, 16 Mar 1965, Niles 523. Pozo Nuevo, 30 Mar 1978, Bowers 1111.
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Floodplain confluence of Alamo and Cherioni Washes, Warren 10 Nov 1983. Aguajita, Beale 8 Apr 1988
(ORPI). W side Sierra Santa Rosa, base of mountain, 12 Mar 2003, Felger 03-377.
CP: Near Tule Tank, 23 Mar 1935, Kearney 10900. Charlie Bell Well, Growler Mts, Johnson 26 Mar
1960. Old ranch site 4.7 mi NE of Tule Well, 28 Mar 1985, McLaughlin 2978. Upland, 0.2 mi W of San
Cristobal Wash, 20 Mar 1992, Harlan 013. Lava and sand on Pinacate lava, shorter, lighter orange than
adjacent species [S. ambigua, Harlan 59], 20 Mar 1992, Harlan 058. Las Playas, clayish soil with mesquite
shrubs, 11 Jan 2002, Felger 02-38. 5 mi N of Tule Tank on road to Christmas Pass, large wash, 2 Feb 1992,
Felger 92-74. Mohawk Valley, 12 mi of road between Christmas Pass and the N Refuge Boundary, miles of
this plant, 13 Apr 1992, Harlan 263.
TA: Coyote Water, banks of wash, 1.5–1.8 (2) m tall, few-branched erect stems, 21 Feb 2005, Felger
05-141. High Tanks Gate, 18 Mar 1998, Felger 98-111.

Figure 27. Sphaeralcea coulteri. (A) Wash near Hwy 85, N boundary of Organ Pipe, 14 Feb 2015. (B & E)
Hwy 86 near mile 62, E of Why, 5 Apr 2015. (C & D) Kuakatch Wash near Kuakatch Village, 3 Mar 2014. (F)
La Abra Plain, S Puerto Blanco Drive, 15 Mar 2015.

Sphaeralcea emoryi Torrey ex A. Gray subsp. emoryi
Emory globe-mallow; mal de ojo. Figures 25A‒D & 28.
Ephemerals to short-lived perennials, herbaceous to subshrubs 0.5–2+ m tall. Stems erect to
floppy and curving in shaded habitats and with age. Leaves 4–14.5 cm long, highly variable, the
blades conspicuously longer than wide and broadest near the base, 3-lobed and relatively thin, or
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ovate and thicker with drier conditions; petioles prominent. Inflorescences slender, the flowers in
glomerate clusters crowded at nodes. Petals reddish orange, 1.4–1.8+ cm long. Anthers light
colored, white or yellow, or sometimes medium-dark colored, stigmas light colored, occasionally
dark. Mericarps 2- or 3-seeded (if 1-seeded, then other(s) fell out), light colored, longer than wide
with a deep notch; the dehiscent section about as wide as the body; indehiscent part ca. 40% of carpel,
with small windows in the coarse reticulations. Mericarps 2.6–7.1 mm long including short to long
cusp 0.3–1.2 mm long. Flowering with spring and summer-fall rains.

Figure 28. Sphaeralcea emoryi. (A, C & D) Ajo, 13 May 2015. (B) Hwy 86, San Simon, Tohono O’odham
Reservation, 4 Mar 2014. (E) Darby Wash near Hwy 85, 6 May 2006. (F) E of Hwy 85, S of Crater Range, 4
Dec 2014.

Playas, washes, canyon bottoms, and charcos, often on finer-textured soils; widely scattered
and generally localized in Organ Pipe and the eastern part of Cabeza Prieta, the southern margin of
Cabeza Prieta at Las Playas and vicinity, and the Lechuguilla Valley at the Camino del Diablo.
Arizona to Sinaloa, southern Nevada, southeastern California, and Baja California.

Felger et al: SW Arizona Flora, Pt. 16, Malpighiaceae to Moraceae

38

Although La Duke (2015) does not recognize infraspecific taxa of Sphaeralcea emoryi, there
are two extremes that seem to warrant recognition. Subsp. emoryi, often occurring with arid
conditions, tends to become tall, sometimes woody and pubescent with thicker, more rounded, and
less deeply toothed/lobed leaves, and generally darker orange petals and whitish/cream anthers and
stigmas and yellow pollen. The herbaceous ruderal, narrow-leaved and much less pubescent subsp.
variabilis (Cockerell) Kearney usually has darker anthers and stigmas. Plants in the flora area are
readily accommodated as subsp. emoryi, although in other regions there are often intermediates
between the subspecies and with S. ambigua.
Sphaeralcea emoryi and S. angustifolia sometimes can be almost inseparable. Some
specimens from the flora area have large, narrow lanceolate leaves resembling S. angustifolia.
Sphaeralcea angustifolia has narrow, lanceolate leaves and the mericarps persistent on the column
when the fruits are completely mature.
OP: Alamo Canyon, Nichol 26 Mar 1939. Near Quitobaquito, 5 Mar 1940, Peebles 14556. Between
Williams Spring and Quitobaquito, 10 May 1979, Bowers 1719. Quitobaquito: 13 Apr 1963, Felger 7650
(mixed collection S. coulteri); Van Devender 30 Aug 1978 (2 sheets: ARIZ 219425 & 219427); Shade of
cottonwoods, 23 Jul 1986, Felger 86-206; Semi-shade beneath cottonwoods, 26 Apr 1990, Felger 90-90. 10 mi
S of Bates Well, 5 Mar 1940, Benson 9921. Armenta Well, in flooded area of Larrea flat, Warren 16 Nov 1974.
Wash ½ mi N of Pozo Nuevo, 12 Apr 1978, Bowers 1262. Floodplain at confluence of Alamo and Cherioni
washes, Warrren 10 Nov 1983. Puerto Blanco Drive, 4.2 mi w of Hwy 85, arroyo among lower bajada, 3 Dec
1990, Felger 90-572.
CP: 11 mi W of ORPI boundary, 3 species of Sphaeralcea here, 4 Mar 1977, Mason 3226. E side of
Agua Dulce Mts, in wash, alternate road to Papago Well, 21 Mar 1979, Mason 3369. Playa W of O’Neill Hills,
Harlan 20 Mar 1983. Las Playas: 100% cover of ephemerals, 31 Jan 1992, Felger 92-15; 10 Apr 1993, Felger
93-381. San Cristobal Wash: 14 Sep 1992, Felger 92-689 (2 sheets, ARIZ 300470 & 299028); 10 Apr 1993,
Felger 93-374; 26 Mar 2010, Felger 10-107 (ARIZ, ASU). Charlie Bell Road at W branch of Daniels Arroyo,
riparian desertscrub, with S. coulteri, 10 Apr 1993, Felger 93-361. 1.4 mi W of Organ Pipe on Camino del
Diablo-Bates Well Road, 26 Sep 2013, Rutman 20130926-3.
TA: Lechuguilla Valley, Camino del Diablo, S end of Coyote Wash, mesquite “forest,” 28 Mar 2010,
Felger 10-167.

Sphaeralcea laxa Wooton & Standley
Caliche globe-mallow. Figures 24E‒G & 29.
Herbaceous perennials to 80+ cm tall, with sparsely leaved, spreading stems. Stems whitish,
leaves canescent, stipules and bracts often pinkish. Leaves often 3–5 cm long, ovate-triangular,
longer than wide, deeply 3-lobed with toothed margins, the middle lobe much longer than the lateral
ones. Flowers often relatively large and set rather far apart on open, few-branched inflorescences.
Pedicels relatively long. Petals bright orange, 1–1.5 cm long; filaments, anthers, and stigmas dark
purple or dark reddish purple. Capsules truncate conical. Mericarps 2-seeded, 4.2–6.5 mm long,
usually with a mucro or cusp to 0.2 mm long on the apical end of carpel. Mericarps notably longer
than wide, the dehiscent part usually longer and wider than the indehiscent part, the indehiscent part
often about 40% of the whole mericarp, with small windows and rather fine reticulations (like a fish
net).
Common in the Ajo Mountains, canyons and mostly higher elevations, and occasionally
elsewhere in Organ Pipe.
Northward and eastward in Arizona to western Texas and northern Sonora.
OP: Alamo Canyon: 13 Sep 1941, Goodding 297-41; 19 Dec 1945, Goodding & Supernaugh 478-45;
Floor of canyon, alluvial wash, flowers rose-pink, 19 Apr 1942, Cooper 747; 12 Apr 1978, Bowers 1252. Estes
Canyon, 2785 ft, 9 Apr 2005, Felger 05-166. Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger
05-293.
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Figure 29. Sphaeralcea laxa. Alamo Canyon: (A & E) 3 Sep 2014; (D) 4 Apr 2015. Estes Canyon: (B) 22
Mar 2015; (F) 18 Mar 2005; (G) 7 Mar 2014. (C) Hwy 86 near Quijotoa, 22 Feb 2014.

Sphaeralcea orcuttii Rose
Figures 24H‒J & 30.
Large, robust plants with erect-growing stems, often 1–2.5 m tall, resembling S. coulterii.
These plants occur on stabilized dunes and sand flats in Cabeza Prieta, such as the Pinta Sands, as
well as the adjacent Gran Desierto of northwestern Sonora and similar plants are found elsewhere in
southwestern Arizona. Sphaeralcea orcuttii is otherwise known from northeastern Baja California
and southeastern California.
Plants often with a single main axis or several major branches from near base of plants.
Herbage often yellowish canescent, or leaves with relatively sparse pubescence and green when
young and vigorously grown; larger (usually lower) leaves with blades 5.5–8 cm long x 3–7 cm wide,
the petioles to 3.7 cm long. Petals orange. Mericarps of Sphaeralcea coulteri and S. orcuttii seem
indistinguishable (Felger 2000) except that S. orcuttii is reported to have larger mericarps; we found
S. orcuttii mericarps only slightly larger: 1.7–2.6 (3.1) mm long (sometimes 2.1–3.0 mm long in the
same capsule). Indehiscent part mostly very dark, some light colored and some in between — S.
orcuttii seems to be more prone to have lighter colored mericarps than S. coulteri.
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Figure 30. Sphaeralcea orcuttii. S side of Interstate 8, 16 air miles E of Yuma, Yuma Desert, Yuma Co., 1 Apr
1973, Holmgren 6618 (ARIZ).

The morphological and ecological boundaries between Sphaeralcea coulteri and S. orcuttii
seem continuous. Sphaeralcea orcuttii joins the ranks of other regional dune and blowing sand taxa
and populations that may or may not warrant taxonomic recognition, especially where the sandinhabiting plants differ primarily by relative gigantism, e.g., Argythamnia serrata sensu stricto,
Chamaesaracha felgeri, Croton wigginsii sensu stricto, Larrea tridentata var. arenaria, Palafoxia
arida var. gigantea, and Stephanomeria schottii.
Sphaeralcea coulteri has a dune form that approaches S. orcuttii, which seems best treated as
an ecotype of S. coulteri. Stem pubescence may be a useful feature: S. orcuttii has a very short, dense
almost velvety pelage. The leaf margin is not very toothed and almost crisped, the lower lobes are
not very distinct, and the dried leaves are very brittle. The mericarps are very similar, but the notch is
meant to be rather deeper in true S. orcuttii. Both species have the basal diploid chromosome number
(n = 5), possibly facilitating gene flow.
CP: Near Tule Tank, 23 Mar 1935, Kearney & Peebles 10900. E edge of Pinta Sands, just E of
Pinacate Lava Flow, abundant on gravelly–sandy–volcanic desert pavement, with Malvella lepidota,
Hymenoxys odorata, 17 Apr 1983, Hodgson H2077 (ASU, DES). Pinta Sands, low dunes, abundant, 1–1.3 m
tall, 2 Feb 1992, Felger 92-24.
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†Sphaeralcea sp./spp. (possibly, or possibly including S. ambigua)
OP: †Puerto Blanco Mts, on ridge, carpels, 3220 to 9860 (4 samples).
TA: †Butler Mts, twigs, leaf fragments, mericarps, 740 to 11,250 ybp (4 samples). Tinajas Altas, leaf
fragments, mericarps, seed, 4010 to 10,950 ybp (10 samples).

MARTYNIACEAE – Devil’s Claw Family
Annual and perennial herbs. Americas; 4 genera, 16 species.
Proboscidea – Devil’s claw, unicorn-plant; uña de gato, cuernitos
Ephemerals or perennial herbs, glandular-sticky with mucilage-filled hairs, the surfaces slimy
when fresh. Leaves opposite below, mostly alternate above, simple, with relatively long petioles;
without stipules. Inflorescences of terminal racemes. Flowers bilateral, the corollas sympetalous and
2-lipped. Ovary superior with a basal nectar-producing disk. The green fruits develop a long, hooked
beak. As the fruits mature and dry, the glandular-sticky green pericarp peels away from the woody
capsule and the beak splits into 2 large claws. Americas; 8 species.
The unique, dry, woody capsules can be found at any time of year. The large claws may
hook onto an animal’s leg; dispersal agents probably include bighorn sheep, pronghorn, coyotes, and
jackrabbits. Capsules multiple-seeded, the seeds sculptured.
1. Perennials with a large tuberous root; flowers yellow…………………….. Proboscidea altheifolia
1. Ephemerals, the roots not tuberous; flowers pale lavender………………... Proboscidea parviflora
Proboscidea altheifolia (Bentham) Decaisne
Desert devil’s claw, desert unicorn-plant; cuernitos, uña de gato; ban 'ihugga. Figure 31.
Strongly scented herbaceous perennials from a deeply buried, large, thick, single tuberous
root. The shoots emerging with warm weather in spring or about when the summer rains begin and
withering with post-summer drought. Stems and petioles semi-succulent. Leaves often with petioles
4–11 cm long, the blades 2–6 cm long, broadly ovate, orbicular, or kidney-shaped and shallowly
lobed. Flowers showy, often 4 cm long, the corollas bright yellow inside the tube and on lobes, with
brown-purple speckles and dark yellow-orange nectar guides, the tube often bronze colored outside;
flowering with hot weather. Capsule body 4–6.6 cm long, the claws 9–14 cm long. Seeds 6–9.2 mm
long, obovoid, blackish, and warty.
Sandy to silty or clayish soils, mostly in washes, floodplains, and on creosotebush and
saltbush plains; widely scattered across the flora area.
Southeastern California to western Texas, both states of Baja California, Sonora, and Sinaloa,
and disjunct in Peru.
The large tuberous roots were peeled and the outer portion (cortex) eaten fresh by the Seris
(Felger & Moser 1985). The seeds are edible, and the capsule fibers were used in basketry when
Proboscidea parviflora was not available (Felger et al. 1992).
OP: 2 mi SE of Walls Well, 30 Aug 1945, Gould 3217. Quitobaquito, 25 Jul 1978, Bowers 1387.
Puerto Blanco Drive 4 mi W of Hwy 85, 18 Sep 1988, Wilson 198.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-675 (CAB). 1 mi E of Namer’s
Grave, 15 Sep 1992, Felger 92-767. Tule Tank, 2 Feb 1992, Felger 92-66.
TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-18.
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Figure 31. Proboscidea altheifolia. (A & E) Hwy 85 between Ajo and Why, 20 Aug 2006. (B) Ripe fruit,
Kuakatch Wash near E boundary of Organ Pipe, 30 Jan 2014. (C) Seeds, Why, 20 Oct 2014. (D) Darby Arroyo
near Hwy 85, 28 Jul 2014. (F) Unripe fruits, Hwy 85 near N boundary of Organ Pipe, 5 Oct 2013.

Proboscidea parviflora (Wooton) Wooton & Standley subsp. parviflora
Devil’s claw; cuernitos, uña de gato; 'ihug. Figure 32.
Robust summer ephemerals, highly variable in size, sometimes reaching more than 1 m
across with favorable conditions, usually much smaller; roots relatively small and poorly developed.
Stems and petioles thick and semi-succulent. Larger leaves 12–30 cm long; petioles about as long as
the blades, the blades broadly ovate and shallowly lobed. Flowers 3 cm long, the corollas pale
lavender with purple blotches and white and yellow nectar guides. Capsule body 5–6 cm long, the
claws 10–15+ cm long. Seeds 8 mm long, obovoid, blackish, and warty.
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Figure 32. Proboscidea parviflora subsp. parviflora. Ajo: (A) 17 Sep 2008; (B & C) 2 Sep 2005. (D) Why, 6
Oct 2014.

Canyon bottoms, washes, and arroyos, often on silty-clayish soils and where water may
temporarily accumulate; across much of Organ Pipe except the southwestern corner.
This subspecies occurs from southern Utah to central California, eastward to Trans-Pecos
Texas and Chihuahua, and southward to northern and western Sonora. Southward in coastal Sonora
and Sinaloa subsp. parviflora is replaced by subsp. sinaloensis (Van Eseltine) Bretting, and another
subspecies occurs in Baja California Sur.
The seeds were casually eaten after the tough “husk” was peeled and discarded, and the
young fruits were sometimes cooked and eaten. Wild plants have black seeds and shorter claws
whereas plants of the domesticated cultivar have white seeds and much longer claws (Hodgson 2001;
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Nabhan et al. 1981; Nabhan & Rea 1987; Rea 1997). The cultivar var. hohokamiana Bretting is
grown by Native Americans in the southwestern USA. It is not known in the wild and has been
selected for its much-elongated claws, white seeds, and reduced seed dormancy. Each claw yields a
black strip used in basketry. It has been grown in O'odham gardens, likely at Quitobaquito and
elsewhere. However, Betty Melvin said that “the Sand Papago didn’t really use devil’s claw”
(Zepeda 1985: 61).
OP: Armenta Well, Warren 16 Nov 1974. Bull Pasture, Wirt 13 Aug 1990. Dos Lomitas, Warren 17
Nov 1974.

MOLLUGINACEAE – Carpetweed Family
Small ephemerals (in the Sonoran Desert Region). Leaves simple, entire. Flowers mostly
small and inconspicuous, bisexual and radial. Ovary superior. Sepals 5; petals absent. Fruits of
small capsules.
Worldwide, mostly tropics and subtropics; 14 genera, 125 species.
1. Plants pubescent with star-shaped hairs…………………………………………………….... Glinus
1. Plants glabrous……………………………………………………………………………... Mollugo
Glinus
Mostly tropics and subtropics. Worldwide, 6 species.
*Glinus radiatus (Ruiz & Pavón) Rohrbach
Shining damascisa. Figure 33.

Figure 33. Glinus radiatus. Salero Ranch, Santa Cruz Co.: (A & C) 26 May 2013; (B & D) 2 Jul 2014. Photos
by Sue Carnahan.
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Small ephemerals, apparently non-seasonal; densely gray-pubescent with stellate hairs, the
young plants erect to spreading, the older plants prostrate and developing a relatively deep tap root.
Leaves whorled, petioled, the blades 5–25 mm long, obovate to orbicular or broadly spatulate.
Flowers inconspicuous in axillary clusters, 4 mm long, white and green. Fruits of small capsules with
many seeds.
Seasonally and locally abundant in drying mud of dirt charcos in Cabeza Prieta and
sometimes in drying mud holes along washes. These are the only records for this species in Arizona.
Native to tropical and subtropical areas in the Americas and naturalized from southern
California to Texas.
CP: Cabeza Prieta, in a wash, 8 Oct 1977, Phelps 12 (ASU, det. Tim Reeves 1980). Jose Juan Tank,
12 Jun 1992, Felger 92-565. Redtail Tank, 12 Jun 1992, Felger 92-552.

Mollugo
Annuals, herbaceous perennials, and shrubs. Nearly worldwide, 35 species.
*Mollugo cerviana (Linnaeus) Séringe
Thread-stem carpetweed, Indian chickweed. Figure 34.
Diminutive summer-fall ephemerals; glabrous. Stems thread-like, 4–13.5 cm long, ascending
to spreading, often orange. Leaves somewhat glaucous; first leaves in a basal rosette (an unusual
feature among hot-weather ephemerals), 3.5–11 × 1–2 mm, linear-spatulate to spatulate; stem leaves
whorled, 6–14.5 × 0.3–1.1 mm, linear to linear-spatulate; stipules none. Flowers on thread-like
axillary pedicels. Sepals 5, separate, and persistent, 1.2–1.7 mm long, thin, green especially along
veins and with white membranous margins. Stamens 5. Capsules globose, 1.2–1.5 mm wide,
multiple-seeded. Seeds 0.33–0.42 mm wide, snail-shaped, minutely reticulate with faint striae (low,
thin lines) on the dorsal side, uniformly red-brown.

Figure 34. Mollugo cerviana. Dunes about 25 mi SW of Sonoyta on Mex Hwy 8, 12 Sep 2014.
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Sandy soils of desert flats, washes and floodplains, perhaps sometimes on rocky soils, in the
southwestern part of Organ Pipe and westward in Cabeza Prieta, and Coyote Wash in the Lechuguilla
Valley.
Widespread in the Sonoran Desert and elsewhere in southwestern North America and Mexico
as well as warm regions worldwide; reported as native to the Old World.
OP: Aguajita Wash, 14 Sep 1988, Felger 88-419. Senita Basin, 2640 ft, Wirt 28 Jul 1990.
CP: Jose Juan Tank, sand flats near the charco, 14 Sep 1992, Felger 92-715.
TA: Coyote Water, 25 Oct 2004, Felger 04-50.

MONTIACEAE — Miner’s Lettuce Family
Annual and perennial succulent and semi-succulent herbs. Flowers radial. Fruits of capsules.
These plants classically have been included in the Portulaca Family (Portulacaceae) and more
recently placed in the miner’s lettuce family.
Nearly worldwide; 22 genera, 230 species.
1. Summer-fall perennials growing with warm weather; first leaves not in a basal rosette; flowers
yellow-orange, solitary in leaf axils................................................................................ Phemeranthus
1. Winter-spring ephemerals, the lower (first) leaves in a basal rosette; flowers not yellow-orange.
2. Lower leaves with conspicuous petioles, the petioles and blades distinct; leaves below
(subtending) the inflorescence sessile and disk-shaped (these perfoliate, formed of fused opposite
leaves surrounding the stem)................................................................................................ Claytonia
2. Leaves with indistinct petioles; leaves beneath flowers reduced and not disk-shaped.
3. Petals 5; capsules 3-valved, ovate to globose........................................................... Calandrinia
3. Petals 3; capsules 2-valved, oblong or cylindrical................................................. Calyptridium
Calandrinia
Annual to herbaceous perennials, succulent; western Americas, 14 species.
Calandrinia menziesii (Hooker) Torrey & A. Gray
[Claytonia ciliata var. menziesii (Hooker) J.F. Macbride]
Fringed redmaids. Figure 35.
Succulent winter-spring ephemerals. Stems to 20 cm long, ascending, spreading, or prostrate.
Leaves alternate, to about 10 cm long, sessile, linear to oblanceolate, glabrous or ciliate, in basal
rosettes and alternate on flowering stems. Inflorescences of racemes with leaf-like bracts and the
flowers 2–15 on one side of the branch. Flowers on pedicels 4–13 mm long; sepals 2, scarious, 2.5–8
mm long; petals 5, 4–11 mm long, pink-purple. Capsules with 3 valves opening longitudinally from
the tip, and multiple-seeded.
Ajo Mountains and locally in the Puerto Blanco Mountains. The plants were eaten as greens
in spring (Hodgson 2001).
Eastward in southern and central Arizona; British Columbia to South America.
The North American plants were formerly known as Calandrinia ciliata (Ruiz & Pavón) de
Candolle, a species occurring in South America (Hershkovitz 2006).
OP: Alamo Canyon, 1 Apr 1944, Clark 11555 (ORPI). Near Jackson’s Hole, N-central Puerto Blanco
Mts, Rutman 4 Mar 1998 (ORPI). Armenta Road 1.4 mi W of Hwy 85, 11 Mar 2003, Felger 03-264. Bull
Pasture, 10 Apr 2005, Felger 05-206.
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Figure 35. Calandrinia menziesii. (A & B) Bull Pasture Trail, just below Bull Pasture, 28 Feb 2009. (C)
Alamo Canyon, 26 Feb 2014.

Calyptridium – Pussypaws
Annual and perennial herbs. Americas; 9 species.
Calyptridium monandrum Nuttall
[Cistanthe monandra (Nuttall) Hershkovitz]
Sand-cress. Figure 36.
Winter-spring ephemerals; plants often reddish, the stems to 15 cm long, spreading to
ascending. Early leaves in a basal rosette, well-developed and withering by flowering time, to 7.5 cm
long, spatulate and entire; stem leaves alternate and reduced. Inflorescences of 1-sided racemes, with
ovate to elliptic bracts. Flowers sessile, sepals 2, fleshy, scarious-margined in fruit, 1–3 mm long;
petals 3, white to pinkish or reddish, 1–3 mm long; stamens 1; stigmas 2 and sessile. Capsules with 2
valves, ovoid to cylindrical, 2.5–8 mm long, with 1–10, smooth, black, and shiny seeds.
Canyons and washes in the northern part of Organ Pipe and the Ajo Mountains, often
abundant at higher elevations in the Ajo Mountains.
Southern and central Arizona, California, Nevada, Baja California, and northern Sonora;
largely in non-desert habitats.
OP: Alamo Canyon, Nichol 14 Mar 1939. Estes Canyon, 11 Apr 1978, Bowers 1237 (ORPI). S of
Armenta Ranch road, 27 Feb 2003, Rutman 2003-197 (ORPI). Kuakatch Wash near E boundary, 2 Mar 2003,
Rutman 2003-214 (ORPI).
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Figure 36. Calyptridium monandrum. (A) Kuakatch Wash near E boundary of Organ Pipe, 11 Mar 2015. (B)
Anza Borrego State Park, San Diego Co., 20 Apr 2013, photo by Keir Morse (CalPhotos). (C) Chuckwalla
Hills, 6 Feb 2005.

Claytonia
Annual to perennial herbs. North and Central America, and Asia; 27 species.
Claytonia perfoliata Donn ex Willdenow subsp. mexicana (Rydberg) J.M. Miller & K.L. Chambers
[Montia perfoliata (Donn ex Willdenow) Howell]
Miner’s lettuce. Figure 37.
Semi-succulent glabrous winter-spring ephemerals to 25 cm tall. Leaves basal, often 2–10+
cm long, highly variable, ovate to oblanceolate or obdeltate; flowering stems slender with 2 fused
(perfoliate, connate) disk-like leaves just below the inflorescences. Flowers in small clusters above
the connate leaves; sepals 2, 1.5–4 mm long; petals 5, white, 1–3 mm long. Stamens 5. Capsules 3valved, 1.5–4 mm long, the margins rolling inward and forcibly expelling the seeds when fully ripe.
Seeds lens-shaped, brown or black and shiny. As the common name implies, the plants are edible and
can refresh a backpacked sandwich.
Ajo Mountains in canyon bottoms and on slopes into the oak zones, especially in moist and
partially shaded habitats.
Eastward in southern and central Arizona. This species occurs in British Columbia and
western USA to Central America. Subsp. mexicana ranges from California to New Mexico and
southward to Guatemala; the three subspecies are difficult to identify and their practical significance
has been questioned (Howe 2006; Miller & Chambers 2012).
OP: Alamo Canyon, Nichol 14 Mar 1939. Pitahaya Canyon, 25 Mar 1990, Baker 7783 (ORPI). The
Cones, on trail to Mount Ajo, 3565 ft, 10 Apr 2005, Felger 05-243.
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Figure 37. Claytonia perfoliata subsp. mexicana. Alamo Canyon: (A) 28 Feb 2009; (B) 24 Mar 2008; (C) 12
Mar 2005.

Phemeranthus
Perennial, succulent herbs. Americas; 25–30 species
Phemeranthus aurantiacus (Engelmann) Kiger
[Talinum aurantiacum Engelmann. T. aurantiacum var. angustissimum A. Gray]
Orange flame-flower. Figure 38.
Herbaceous perennial succulents, glabrous, and with tuberous roots; growing during the
summer rainy season, dying back to the rootstock after the rains cease. Stems leafy, to 50 cm long.
Leaves succulent, alternate, to 6 cm long, mostly narrowly linear but robust new growth may bear
broader leaves with 1–few broad, shallow lobes. Flowers 1–3 in leaf axils; sepals 2, ovate, 5–10 mm
long and deciduous; petals obovate, 9–15 (20+) mm long, bright yellow to orange; stamens many.
Flowers opening for 2–4 hours in the afternoon to early evening of one day, sometimes facultatively
cleistogamous. Capsules 3-valved, 4–7 mm long, ovoid to globose, and many-seeded.
Ajo Mountains at least in Alamo and Arch canyons and Bull Pasture, often in shallow soils
with Selaginella arizonica.
Eastward in southern Arizona, mostly at elevations above the desert; to western Texas,
Sonora, and Chihuahua and to Nuevo León and San Luis Potosí.
OP: Bull Pasture, 3300 ft, 9 Aug 1979, Bowers 1798.
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Figure 38. Phemeranthus aurantiacus. (A & C) Bull Pasture, 24 Sep 2006. (B) Salero Ranch, Santa Cruz Co.,
31 Jul 2013, photo by Sue Carnahan. (D) Trail to Mt. Ajo, above Bull Pasture, 24 Sep 2006.

MORACEAE – Mulberry Family
Herbs, but mostly shrubs, vines, and trees. Worldwide; 39 genera, 1125 species.
**Ficus – Fig
Trees, shrubs, and vines. Worldwide, mostly tropical; 750 species.
**Ficus carica Linnaeus
Fig; higuera; su:na. Figure 39.
Large shrubs or small trees. At the end of the 20th century the remnant of a small orchard of
mission figs and pomegranates persisted at Quitobaquito along old irrigation ditches below the pond,
although many of the trees had perished. By 2010 the last figs finally succumbed, probably due to a
combination of lack of water and perhaps age. These trees are said to have been cultivated by the
O’odham from Spanish introductions, although Hoy (1970: 48) reported that “Andrew” [Arnold]
Dorsey planted fig trees ca. 1860. Hia-Ced O’odham “people would travel to Quitobaquito and
harvest the figs. . . and turn the figs into jun or jam” (Miguel Velasco in Zepeda 1985: 23, 65).
OP: Quitobaquito: Surviving in a row below the pond along abandoned irrigation ditches, planted here
many years ago, seems to be “mission fig” variety, water-stressed, stunted shrubs 2.5 m tall (some much smaller
due to extensive die-back), 23 Jul 1986, Felger 86-221; Small grove below pond, shrubs to 2 m, barely
surviving, 19 Jun 1989, Felger 89-243.
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Figure 39. Ficus carica. Arrows point to Ficus plants along irrigation canals west of Quitobaquito Pond,
1940s, photo by William (Bill) Supernaugh (Organ Pipe Cactus National Monument, black and white photo
collection, accession #422).

Morus – Mulberry
Trees and shrubs. North America and Eurasia; 10 species.
Morus microphylla Buckley
Littleleaf mulberry; mora cimarrona; gohi. Figure 40.
Woody shrubs to at least 3 m tall. Leaves alternate, mostly winter deciduous, highly variable
depending on soil moisture and position on the tree, often 3–8 (10+) cm long including petioles 0.9–2
cm long, the leaf blades broadly ovate, sometimes deeply 3-lobed especially on vigorous new growth,
rough (scabrous) on both surfaces; leaf margins serrate-toothed (young, developing leaves with glandtipped teeth); stipules paired, membranous, unequal in size, and quickly deciduous. Male and female
flowers on separate plants, in catkins and wind pollinated, mostly flowering with new growth in
spring. Male catkins white, the flowers 5–6 mm wide, with membranous sepals. Stamens 4, longer
than the sepals, the filaments flattened; developing stamens inflexed (incurved), held by the cupped
sepal-bases, at maturity elastically and suddenly bending outward like a tension-held spring to fling
dry pollen in a puff. Female catkins often 1–1.5 cm long; flowers 2.5–3 mm wide, the sepals about
as long as the ovary, green with fringed margins. Stigmas thick, 2-branched, yellow-green, and
sessile or nearly so. Fruits syncarpous (multiple or aggregate fruits), ± 1 cm long, red or blackish red
at maturity, fleshy and tasty but too small to be more than trail snacks.
Ajo Mountains at least in Alamo and Boulder canyons.
Eastward to southeastern and central Arizona, New Mexico, Texas, and Oklahoma, and
southward to Durango, Chihuahua, and Sonora.
OP: Alamo Canyon, Nichol 4 May 1939. Boulder Canyon, 3000 ft, tree to 12 ft, rare in the Ajo Mts, 3
May 1978, Bowers 1291.
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Figure 40. Morus microphylla. (A) Texas Canyon, Organ Mts, Doña Ana Co., NM, 15 May 2010, photo by
Patrick Alexander (SEINet). (B) Male flowers, Tejano Spring, Salero Ranch, Santa Cruz Co., 20 Mar 2014,
photo by Sue Carnahan.
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ABSTRACT
A floristic and natural history account is provided for nine eudicot families as part of the
vascular flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza
Prieta National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona:
Nyctaginaceae, Oleaceae, Onagraceae, Orobanchaceae, Oxalidaceae, Papaveraceae, Phrymaceae,
Plantaginaceae, and Plumbaginaceae. We report Menodora scabra seeds having mucilaginous
myxotesta, which is a potential means of seed dispersal that may be related to the unusual distribution
of the genus on three continents.

This is the seventeenth contribution of our flora in southwestern Arizona and includes 9
eudicot families: Nyctaginaceae (17 species, 6 genera), Oleaceae (4 species, 3 genera), Onagraceae
(11 taxa, 5 genera), Orobanchaceae (4 species, 2 genera), Oxalidaceae (1 species), Papaveraceae (4
species, 2 genera), Phrymaceae (2 species, 1 genus), Plantaginaceae (13 species, 10 genera), and
Plumbaginaceae (1 species, 1 genus). (Rivina is moved from Phytolaccaceae to Rivinaceae in a
forthcoming part of this flora series.) The flora area covers 5141 km2 (1985 mi2) of contiguous
protected areas in the heart of the Sonoran Desert (Figure 1). This publication is also available openaccess on the website of the University of Arizona Herbarium (ARIZ 2016).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day plants as well as fossils from packrat middens. Explanation of the format for the
flora series is provided in part 3 (Felger et al. 2013b). Family designations follow APG III
(Angiosperm Phylogeny Group 2009) and the Angiosperm Phylogeny Website (Stevens 2012). The
two non-natives in the flora area are not established as reproducing populations and are marked with
double asterisks (**). Fossil specimens are indicated with a dagger symbol (†) and ones no longer
present in the flora area are marked with two dagger symbols (††).
All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2016). All photos and scans are by Sue Rutman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilton (1908–1986) and one by Bobbi Angell.
Descriptions and keys pertain to taxa and populations as they occur in the flora area.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.
Table 1. Local distributions and growth forms of Nyctaginaceae, Oleaceae, Onagraceae, Orobanchaceae,
Oxalidaceae, Papaveraceae, Phrymaceae, Plantaginaceae, and Plumbaginaceae. † = Modern taxa also
represented by a fossil specimen(s); †† = taxa represented by fossil(s) no longer present in the flora area; ** =
non-native taxa not established in the flora area. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas. SU = summer/warm-season ephemerals; WI = coolseason/winter-spring ephemerals; NS = non-seasonal ephemerals; AP = facultative annuals or perennials; PR =
perennials. Localities and growth forms in parenthesis are taxa not locally established (not reproducing) or
fossils no longer present.

Growth Form

Region

Taxon
NYCTAGINACEAE
Abronia villosa
Acleisanthes longiflora
†Allionia incarnata
Boerhavia coccinea
Boerhavia erecta
Boerhavia megaptera
†Boerhavia cf. megaptera

Facultative
Organ Cabeza Tinajas
Non- Annuals or Perennials
Summer Winter
Pipe
Prieta
Altas
Seasonal Perennials

OP
OP
OP
OP
(OP)

CP
CP
CP
CP
CP

Ephemerals

TA

WI
PR

TA
TA
TA

AP
AP
SU
SU
(SU)
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Boerhavia pterocarpa
Boerhavia spicata
Boerhavia triquetra
†Boerhavia wrightii
†Boerhavia sp.
Commicarpus scandens
Mirabilis coccinea
††Mirabilis coccinea/
M. linearis
†Mirabilis laevis
Mirabilis multiflora
Mirabilis tenuiloba
OLEACEAE
†Forestiera phillyreoides
††Forestiera cf. pubescens
**Fraxinus velutina
Menodora scabra
†Menodora sp.
ONAGRACEAE
Chylismia arenaria
Chylismia claviformis ssp.
peeblesii
Chylismia claviformis ssp.
rubescens
Epilobium canum
Eremothera boothii
Eremothera
chamaenerioides
Eulobus californicus
Oenothera arizonica
Oenothera curtiflora
Oenothera deltoides
Oenothera primiveris
OROBANCHACEAE
Castilleja exserta
Castilleja lanata
†Castilleja sp./spp.
†Orobanche cooperi
Orobanche fasciculata
OXALIDACEAE
Oxalis albicans
PAPAVERACEAE
Argemone gracilenta
**Argemone ochroleuca
Eschscholzia californica
Eschscholzia minutiflora
PHRYMACEAE
Erythranthe cordata
Erythranthe rubella
PLANTAGINACEAE
Keckiella antirrhinoides
Maurandella antirrhiniflora
Neogaerrhinum filipes

OP
OP
OP
OP
(OP)
OP
OP

CP
CP
CP

TA
TA

SU
SU
SU
SU

CP

PR
PR

(OP)
OP
OP

(PR)
CP

TA

PR
PR
PR

TA
OP
(OP)
(OP)
OP
(OP)

PR
(PR)
(PR)
PR
(PR)

CP

CP

TA

WI

OP

CP

TA

WI

OP

CP

WI

OP
OP

CP

WI

OP

CP

TA

WI

OP
OP
OP

CP
CP
CP
CP
CP

TA

WI
WI

OP
OP
OP
(OP)
OP
OP

PR

SU
TA

CP
CP
CP

NS
WI
WI
WI
PR

(TA)
TA

WI
WI

OP
OP
(OP)
OP
OP

PR
PR

CP

OP
OP
OP
OP
OP

AP
(AP)
TA

WI
WI
WI
WI

CP
CP
CP

PR
NS
WI
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Nuttallanthus texanus
Penstemon parryi
Penstemon
pseudospectabilis
†Penstemon sp.
†Plantago ovata
Plantago patagonica
Pseudorontium cyathiferum
Sairocarpus nuttallianus
Sairocarpus watsonii
Stemodia durantifolia
Veronica peregrina
PLUMBAGINACEAE
Plumbago zeylanica

OP
OP

CP

TA

OP

CP

TA

OP
OP
OP
OP
OP
OP
OP

CP

(TA)
TA

CP

TA
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WI
AP
PR
WI
WI
NS
WI
WI
PR
CP

WI

OP

PR

NYCTAGINACEAE – Four-O’clock Family
The 6 genera and 15 species in the flora area are ephemerals or annuals, perennial herbs, or
subshrubs. Leaves simple and opposite (sometimes subopposite in Boerhavia); stipules none.
Flowers radial or bilateral, single or several in a cluster, subtended by one or more bracts, the bracts
sometimes deciduous or sometimes forming an involucre. Perianth of one whorl (calyx) united
basally, often constricted above the ovary, the upper part corolla-like; petals none. Fruits 1-seeded
and indehiscent, resembling an achene or nut, often enclosed in the persistent, fleshy to hard (or
leathery) base of the calyx tube, the collective structure an anthocarp, referred to here as the “fruit.”
Most or perhaps all those in the flora area have fruits that produce mucilage when wet.
Worldwide, mostly tropical and subtropical including deserts; 30 genera, 395 species.
1. Floral tube at least 10 cm long; mature herbage glabrous or glabrate………............… Acleisanthes
1. Floral tube not more than 2 cm long (or to 6 cm in Mirabilis multiflora); herbage and flowering
branches variously pubescent, often viscid-glandular, or sometimes glabrous.
2. Involucral bracts united into a persistent tube with 5 teeth; fruits rounded, nearly smooth.
……………………………………………………………………………………………... Mirabilis
2. Involucral bracts separate, 1 to 5, sometimes reduced and/or soon deciduous; fruits not rounded
and smooth—variously winged, angled, club-shaped, or grooved.
3. Flowers pink and very showy, in clusters (3) 4–5 cm wide; fruits 7–9 mm long (including the
wings), with 5 wings, each wing as wide or wider than the fruit body; stigmas longer than wide
(fusiform)…………………………………………………………………………………. Abronia
3. Flowers various colors including pink, solitary or in clusters less than 3.5 cm wide, or if 3.5 cm
or larger then the flowers not pink; fruits not winged, or if winged then the fruits less than 5 mm
long; stigmas as wide as long (capitate or peltate).
4. Stems mostly weak and trailing; flowers in clusters of 3, resembling a single flower; fruits
with a single longitudinal cavity or groove formed by in-rolled wings……………….... Allionia
4. Stems erect to spreading, sometimes decumbent but not trailing; flowers often clustered but
each flower conspicuously separate; fruits not grooved or with 3 to 5 furrows or grooves.
5. Fruits less than 4 mm long, without peg-like glands; ephemerals or weakly perennial herbs;
herbage or flowering branches pubescent and/or glandular-sticky; plants mostly less than 1 m
tall; flowers pinkish white or red-purple…………………………………………… Boerhavia
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5. Fruits 8–10 mm long, with large, peg-like sticky glands; perennials, usually semi-woody at
base; stems and leaves glabrous; plants often 1 m or more tall; flowers yellow-green.
…………………………………………………………………………………. Commicarpus
Abronia – Sand verbena
North America including Mexico; 20 species of annuals and herbaceous perennials with
succulent or semi-succulent herbage.
Abronia villosa S. Watson
Desert sand-verbena; verbena de la arena. Figure 2.

Figure 2. Abronia villosa. Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora: (A & B) 18 Feb
2015; (C) 16 Feb 2008. (D) Gran Desierto along Mex Hwy 2, 5 Mar 2014. (E) Dunes about 27 km SW of
Sonoyta on Mex Hwy 8, 6 Feb 2014. (F) Puerto Peñasco, Sonora, 17 Feb 2008. (G) Aerial view from Mexico
to the NE, with the Tule Mts in the background, 8 Feb 2005, photo by Timothy J. Tibbitts.

Spring ephemerals; highly variable in size depending upon soil moisture, the stems 15–100
cm long, the larger plants with trailing-decumbent stems. Stems and leaves semi-succulent; herbage
glabrate to viscid glandular-pubescent. Opposite leaves at a node unequal in size; leaves 2.5–7 cm
long, the petiole often as long as or longer than blade; blades more or less ovate, the margins mostly
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crenulate to shallowly sinuate or sometimes entire. Flowers showy, very fragrant, in umbellate
clusters 4–5 cm wide, subtended by 5 (4 or 6) separate bracts. Perianth 1–1.5 cm wide, pinkish
purple to pale magenta or pale purple, the lobes 5 and deeply notched. Fruits winged and beaked.
Common and widespread on sand flats, dunes, and washes in Cabeza Prieta and west of the
Tinajas Altas area in the Butler Mountains. Although not documented for the Tinajas Altas core area,
it is common and widespread on sandy soils in the nearby areas.
Mojave and Sonoran deserts; western Arizona, northwestern Sonora, southern Nevada,
southwestern Utah, southern California, and Baja California.
The Sonoran Desert populations are var. villosa. Variety aurita (Abrams) Jepson occurs in
southern California and is rare in Baja California. The infraspecific taxa, however, “seem not to
mean much” (Richard Spellenberg, pers. comm. to Felger, 3 May 2012).
CP: Dunes 8 mi NW of Las Playas, 15 Apr 1941, Benson 10783. 3 mi E of Pinacate Lava Flow, 14
Apr 1964, Niles 348. E of Pinacate Lava, Simmons 14 Apr 1964 (CAB). Pinta Sands, 1 Feb 1992, Felger 9229.
TA: Butler Mts, Van Devender 27 Mar 1983.

Acleisanthes
Southwest USA and northern Mexico, mostly Chihuahuan and Sonoran desert regions, with
16 species, and one species endemic to Somalia in northeast Africa.
Acleisanthes longiflora A. Gray
Angel’s trumpets. Figure 3.
Suffrutescent perennials from thickened, knotty roots; the herbage frost-sensitive. Stems
slender and brittle, erect-ascending to sometimes prostrate. Youngest herbage with very short white
hairs (more scurfy than hair-like); mature herbage essentially glabrous or glabrate, or lower leaf
surfaces often with thinly distributed small, appressed hairs. Mature stems and leaves often glaucous
(shiny white waxy). Leaves often 1.5–3.5 cm long, held upright, opposite leaves at a node nearly
equal, petioled, the blades triangular to lanceolate, moderately thickened, the margins entire to wavy.
Flowers nocturnal, the perianth pure white with a slender tube 10.5–13.5 cm long, and a 5-lobed limb
often 1.8 cm wide. Anthocarps narrowly cylindrical-ellipsoid and shallowly 5-ribbed or angled.
Sometimes also producing short, cleistogamous flowers (non-opening and self-fertilizing). Leafy and
flowering in early March depending on soil moisture and especially with summer rains.
Agua Dulce Mountains on north- and south-facing slopes in talus-like fractured metamorphic
rock. Also highly localized in nearby northwestern Sonora where it occurs on granitic hills and
mountains.
Sonoran and Chihuahuan deserts and Tamaulipas thornscrub; southeastern California to
Texas, and northern Mexico from Sonora to Durango, Coahuila, and Tamaulipas.
CP: Vicinity of Agua Dulce Pass, 13 Jun 1992, Felger 92-564.
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Figure 3. Acleisanthes longiflora. Sierra Los Tanques, 11 km SW of Sonoyta, Sonora, on Mex Hwy 8: (A, B,
& D) 7 Sep 2014; (C, E & F) 27 Mar 2010, about 6:00 a.m.

Allionia
Southwest USA to South America and the West Indies; 2 species (as interpreted here).
Allionia incarnata Linnaeus
[A. incarnata var. nudata (Standley) Munz. A. incarnata var. villosa (Standley) Munz]
Windmills, trailing four o'clock. Figure 4.
Short-lived perennials and also flowering in the first season as facultative ephemerals, with a
stout taproot, and dying back to the roots during drought, growing and flowering non-seasonally
(mostly April to November) except during colder weather and extreme drought; glandular hairy and
sticky viscid throughout except the flowers, often with sand sticking to the herbage. Stems slender
and becoming prostrate-trailing with forked branching, sometimes reaching more than 1 m long but
usually much shorter. Leaves petioled, variable, the larger ones (1.7) 2.5–7.2 cm long, the blades
usually ovate; opposite leaves of a pair unequal in size.
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Figure 4. Allionia incarnata. (A) By Lucretia Breazeale Hamilton. (B) Saddle between Boulder and Arch
canyons, 14 May 2006. (C) Diablo Canyon, 30 Sep 2014. (D) Darby Arroyo near Hwy 85, 28 Jul 2014. (E)
Hwy 85 near N boundary of Organ Pipe, 17 Aug 2008. (F) Daniels Arroyo near Charlie Bell Road, 24 Aug
2014. (G) Alamo Canyon, 9 Sep 2013.

Flowers in 3s, the easily separated flowers resemble a single flower, the trios axillary on
slender peduncles. Each flower in the trio subtended by a sepal-like bract; perianth of each flower
forming a wedge-shaped third of the cluster, showy, bright lavender-pink; perianth trios often 1–2 cm
wide; flower size and peduncle length highly variable. Stamens exserted, the filaments and style
lavender-pink, the anthers yellow. Flowers opening in the early morning and wilting by late morning
on hot days. Fruits 3–4.8 mm long, tan, firm, ellipsoid and sausage-shaped, one side convex, the
other side with a pair of broad, in-rolled wings forming a deep cavity, the wings toothed or not; all 3
fruits in the cluster often developing; the fruits exude copious mucilage when wet. The fruits are
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unique among Sonoran Desert nyctages in being bilaterally rather than radially symmetrical. Largerand smaller-flowered plants occur in the flora area.
Widespread across the flora area; in many habitats including gravelly floodplains, washes,
canyons, flats, and rocky slopes. It has been a member of the local flora for at least 8600 years.
Southwestern North America to Argentina and Chile; with larger- and smaller-flowered
forms and much variation in fruit ornamentation. Three weakly differentiated varieties are generally
recognized (Spellenberg 2003; Turner 1994). Variety villosa, distinguished in having larger flowers
and slightly larger fruits, is reported for the flora area. Walter Fertig noted, “I’ve wondered about
some of the putative variability in Allionia. I have seen large flowered plants growing in among
small-flowered ones. They look striking in the field, but much less so when pressed and the only real
difference seems to be flower size. I tend towards being more generous with polymorphism perhaps
than some taxonomists.”
OP: Alamo Canyon, Nichol 14 Mar 1939. Sonoyta road 1 mi S of N entrance, McDougall 10 Apr
1941. Armenta Well, Warren 16 Nov 1974. Aguajita Wash, 14 Sep 1988, Felger 88-403. †Alamo Canyon,
seeds, 1150 & 8590 ybp. †Puerto Blanco Mts, seeds, 3440 ybp.
CP: S of Las Playas Lava Field, 10 Apr 1978, Reeves 6767 (ASU). Pinacate Lava flow, 21 Mar 1992,
Telewski & Harlan 72. Agua Dulce Pass, 12 & 14 Jun 1992, Felger (observation). Childs Mt, 2845 ft, 18 Aug
1992, Felger (observation). Bates Well Road at ORPI boundary, 14 Sep 1992, Felger 92-678.
TA: Tinajas Altas, bajada, 19 Mar 1998, Felger (observation). Coyote Water, 25 Oct 2004, Felger
04-23.

Boerhavia – Spiderling, juanipili, juanimipili
Summer ephemerals and one herbaceous perennial in the flora area; usually branched from
the base and pubescent with glandular-sticky areas at least on the stems. Leaves opposite or
subopposite, usually petioled, the opposite leaves of a pair often unequal in size. Inflorescences of
long, slender branches, and small bracts below the flowers. Flowers open in the early morning and
wilt with daytime heat—stamens collapsing onto the stigma, apparently self-fertilizing if the flower
has not been cross-pollinated. Perianth white, pink, purple, or reddish. Fruits obovoid or
obpyramidal, 3–5-angled and/or grooved (furrows or sulci), exuding mucilage when wet and adhering
when dry.
The Seris have prepared certain young Boerhavia plants as greens (Felger & Moser 1985).
Warm-temperate, arid and tropical regions worldwide; 40 species. “At the species level,
there is variation that is often difficult to treat taxonomically, especially among annuals of the
Sonoran Desert….Many species probably are highly autogamous (Spellenberg 2000)” (Spellenberg
2003: 17–18).
1. Perennials or annuals; flowers dark red-purple; fruits sticky and densely pubescent with glandular
hairs………………………………………………………………………………. Boerhavia coccinea
1. Hot-weather ephemerals; flowers white or pale pink; fruits glabrous, not sticky.
2. Flowers in umbellate or sub-umbellate clusters.
3. Fruits angular but not winged (or not prominently winged), 5-angled.
4. Fruits (2.9) 3.4–4.7 mm long, often with a stipe-like base……………...…. Boerhavia erecta
4. Fruits 2–2.9 (3.2) mm long, the base sessile…………............................ Boerhavia triquetra
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3. Fruits prominently winged, 3–5 angled.
5. Fruits 5-winged, the fruit body smooth……………………………….. Boerhavia megaptera
5. Fruits 3- or 4-winged, the body coarsely and transversely rugose (“corrugated”).
………………………………………………………………………...… Boerhavia pterocarya
2. Flowers on elongated racemose branches.
6. Fruits 2.1–2.5 (2.7) mm long, slender (narrowly obovate), 5-angled or ridged, the furrows
variously open to closed, mostly narrow to nearly closed……………………... Boerhavia spicata
6. Fruits 2–3 mm long, chunky (broadly obovate), all or most fruits 4-angled, the furrows broad,
open, and roughened inside…………………………………………………... Boerhavia wrightii
Boerhavia coccinea Miller
[B. caribaea Jacquin]
Scarlet spiderling. Figure 5.
Short-lived herbaceous perennials growing with warm to hot weather and also flowering in
the first season, openly branched and sprawling, sometimes reaching 1–1.5 m across, the roots
thickened. Stems densely hairy, glabrate, or glabrous. Reproductive in warmer months with
sufficient soil moisture. Inflorescences diffuse and much branched, the branches very slender,
glabrous or glandular hairy; flowers in sub-umbellate clusters at ends of thread-like branchlets.
Flowers bright red-purple, remaining open longer in the day than the other boerhavias in the region.
Fruits 2.8–3.5 mm long, very sticky with exudate from glandular hairs; immature fruits rounded, the
mature ones narrowly obovoid, prominently ribbed (the ribs raised and smooth), the tip rounded.
Roadsides and other disturbed habitats, washes, and near waterholes, and sometimes in
natural habitats including canyon bottoms.
Southern USA to South America and the Caribbean; native in the New World and widespread
and weedy in warm regions worldwide.
OP: Walls Well, Nichol 28 Apr 1939. W of Bates Mts, 31 Mar 1978, Bowers 1165 (ORPI). Ajo Mt
Loop Road 2.3 mi E of Visitor Center, 9 May 1985, Van Devender 85-114.
CP: Childs Mountain, 18 Aug 1992, Felger 92-637.
TA: Tinajas Altas, near lower tinaja, 15 Jun 1992, Felger 92-609.

Boerhavia erecta Linnaeus
Spiderling; makkumĭ ha-jeved. Figure 6.
Summer-fall ephemerals; herbage glabrous or with minute hairs, the flowering branches with
glandular-sticky bands. Stems, petioles, and sometimes leaf blades with moderately to densely
glandular patches. Stems mostly 20–100 cm long. Leaf blades ovate to narrowly lanceolate. Flowers
white or pale pink, 2 to several in umbellate or sub-umbellate clusters with at least some of the
pedicels attached well below others. Fruits (2.9) 3.4–4.7 mm long, 5-angled, often bright green to
red-green when fresh, often sub-stipitate (base of fruits weakly differentiated into a narrowed and
nearly terete stalk), the tip blunt (truncated). The plants are often more robust than those of B.
triquetra.
Mostly in the larger washes and drainageways in valleys and major canyons; often locally
abundant.
Warm regions of Latin America and southern USA, and weedy in the Old World.

Felger & Rutman: SW Arizona Flora, Pt. 17, Nyctaginaceae to Plumbaginaceae

11

OP: 2 mi SE of Walls Well, 30 Aug 1945, Gould 3214. Alamo Canyon, 17 Oct 1987, Baker 7559
(ASU, ORPI). Aguajita Wash, with var. intermedia [= B. triquetra, 88-413], 14 Sep 1988, Felger 88-424.
CP: 4 mi W of Papago Well Road gate, Simmons 1 Oct 1963. San Cristobal Wash, road from Bates
Well, 14 Sep 1992, Felger 92-692. Road from Bates Well 2.4 mi SW of Refuge boundary, 15 Sep 1992, Felger
92-745.
TA: Coyote Water, 25 Oct 2004, Felger 04-28 (ARIZ, ASU).

Figure 5. Boerhavia coccinea. (A) By Lucretia Breazeale Hamilton. (B & E) Estes Canyon, 17 May 2015.
(C) Valley of the Ajo, 6 Oct 2012. (D) Ajo, 23 Aug 2014.
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Figure 6. Boerhavia erecta. (A) Bates Well Road, N of Bates Well Ranch, 4 Aug 2014. (B) Cuerda de Leña, 4
Aug 2014. (C & D) Kuakatch Wash at Hwy 85, 11 Aug 2014. (E) E of Why on Hwy 86 near mile 62, 1 Aug
2014. (F) Arch Canyon, 26 Aug 2014.

Boerhavia megaptera Standley
Large-winged spiderling. Figure 7.
Summer ephemerals; herbage minutely hairy, the flowering branches with glandular sticky
bands. Flowers in small umbellate clusters, white or pale pink. Fruits broadly obconic, 3.2–3.8 mm
long, prominently 5-winged, the wings about as wide as the body, the fruit body smooth.
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Locally in the Ajo and Diablo mountains. This or a similar species was in the Ajo Mountains
up to at least 13,500 years ago.
This species is known only from southern Arizona, northward and eastward from the Ajo
Mountains. Boerhavia megaptera is “part of or very closely related to” the B. triquetra complex
(Spellenberg 2007: 874).
OP: Bull Pasture Trail, 5 Nov 1977, Bowers 954. Arch Canyon, 3000 ft, Rutman 14 Aug 1998
(ORPI); Shady slope N of the Arch, with Selaginella, 26 Aug 2014, Rutman 20140826-5. Diablo Mts, grassy
slope, 12 Sep 2013, Rutman 20130912-6. †B. cf. megaptera: Alamo Canyon, fruits, 9570 ybp; Montezuma’s
Head, fruits, 13,500 ybp.

Figure 7. Boerhavia megaptera. (A, C, & D) N-facing slope with Selaginella, Arch Canyon Trail, 26 Aug
2014. (B) Wash crossing near N end of Ajo Mountain Drive, Diablo Mts, 30 Sep 2014.

Boerhavia pterocarpa S. Watson
Wing-fruit spiderling. Figure 8.
Summer ephemerals; herbage pubescent with minute hairs, the flowering branches without
glandular sticky bands. Flowers in small umbellate clusters, white or pale pink. Fruits 2.9–3.4 mm
long, broadly obpyramidal with a stipe-like base, and unique among the boerhavias in the region with
3 or 4 prominent broad wings and the fruit body coarsely and transversely rugose (corrugated).
Known from a single record in the flora area. Southern Arizona and adjacent northern
Sonora, and rare in southwestern New Mexico.
OP: Old fields at Armenta Well Ranch, 1700 ft, 13 Sep 1978, Bowers 1533 (ORPI).
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Figure 8. Boerhavia pterocarpa. Bajada 6 miles W of Little Florida Mts, NM, 26 Aug 2009, photo by Gene
Jercinovic (SEINet).

Boerhavia spicata Choisy, 1849
[B. spicata Choisy var. palmeri S. Watson, 1889. B. palmeri S. Watson, 1889, not B. palmeri S.
Watson, 1883. Senkenbergia coulteri Hooker f., 1880. B. coulteri (Hooker f.) S. Watson, 1889. B.
coulteri var. palmeri (S. Watson) Spellenberg, 2002. B. watsonii Standley, 1909.]
Spiderling. Figure 9.
Summer-fall ephemerals. Stems often 30–50+ cm long. Leaves often 3–6+ cm long, the
blades ovate to ovate-deltate. Herbage moderately glandular-sticky, the flowering branches
conspicuously glandular-sticky, sticking to shoes, socks, and pant legs. Flowers on slender, spicate
branches; bracts beneath flowers deciduous. Flowers white or pale pink. Fruits 2.1–2.5 (2.7) mm
long, narrowly obovoid, the furrows nearly closed to open and roughened (rugulose) inside, the ridges
5, broad, rounded or broadly obtuse (more angled when immature), the tip rounded.
Widespread and often very common across the region in various habitats, sandy to rocky
soils, washes, bajadas, flats, and rocky slopes.
Southeastern California to western Texas and southwestern Utah, Sonora, Sinaloa,
Chihuahua, and the Gulf side of the Baja California Peninsula.
Several taxa of annual (ephemeral) boerhavias with spicate inflorescences in the Sonoran
Desert form a taxonomically difficult group and are variously interpreted, with B. coulteri and its two
varieties often recognized as distinct from B. spicata (e.g., Spellenberg 2003). “These taxa are often
sympatric, either in mixed populations, or with B. coulteri var. palmeri inhabiting slightly drier sites.
Though most specimens are easily placed in one variety or the other, they intergrade and
hybridization is likely” (Spellenberg 2003: 26). If B. spicata and B. coulteri are maintained as
distinct species, then the southwest Arizona population would be B. coulteri var. palmeri.
OP: Armenta Well, Warren 16 Nov 1974. Aguajita, wash, 14 Sep 1988, Felger 88-415. 1 mi E of
Senita Basin road, Wirt 25 Jul 1990. W of Cuerda de Leña and S of N boundary of park, loamy Larrea flat
where water settles, Rutman 7 Oct 2006.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-656. Bates Well Road at E Refuge
boundary, 18 Aug 1992, Felger 92-676. E Pinta Sands, 15 Sep 1992, Felger 92-752.
TA: Coyote Water, 25 Oct 2004, Felger 04-29 (ARIZ, ASU).
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Figure 9. Boerhavia spicata. (A) By Lucretia Breazeale Hamilton. (B) Kuakatch Wash at Hwy 85, 11 Aug
2014. (C) Growler Wash near Bates Well, 30 Sep 2006. (D) Cuerda de Leña, 4 Aug 2014.

Boerhavia triquetra S. Watson
[B. intermedia M.E. Jones. B. triquetra var. intermedia (M.E. Jones) Spellenberg. B. maculata
Standley]
Spiderling. Figure 10.
Summer ephemerals. Leaves oblong to narrowly lanceolate, mostly 1–3 cm long, paler
beneath, often glandular-punctate. Flower clusters umbellate or sub-umbellate; perianth whitish or
pale pink. Fruits 2–2.9 (3.2) mm long, 5-angled, the angles or ridges acute, the intervening grooves
(sulci) open, coarsely and deeply rugose, the fruit tip blunt (truncate); fruit lacking a stipe-like base.
Distinguished from B. erecta by the smaller fruits without a stipitate base, the fruits generally duller,
not as dark green when fresh, and browner at maturity, and the plants usually more delicate.
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Widespread in Organ Pipe and Cabeza Prieta in various habitats including washes, bajadas,
canyon, and rocky slopes.
Southeastern California to Texas and northern Mexico.
Boerhavia triquetra var. intermedia and B. triquetra var. triquetra are narrowly defined and
both may intergrade and occur intermixed, including at the type locality for B. triquetra in Baja
California. B. maculata, from southern Sonora and Sinaloa, apparently only differs in size from B.
triquetra var. triquetra. Boerhavia triquetra, published in 1889, has priority over the other taxa.
(Murdock 2012; Spellenberg 2003, 2007).
OP: Dos Lomitas, Warren 11 Aug 1975. Diablo Mts, wash, along Ajo Mt Drive, 12 Sep 2013, Rutman
20130912-13. Aguajita Wash, abundant, 14 Sep 1988, Felger 88-413 [with B. erecta, 88-424].
CP: N side of Tule Mountains, 2 Feb 1992, Felger (observation). Las Playas, 28 Nov 2001, Felger 01572.

Figure 10. Boerhavia triquetra. Bahía San Pedro, Sonora, 12 Dec 2014, photos by Sue Carnahan.

Boerhavia wrightii A. Gray
Large-bract spiderling. Figure 11.
Summer-fall ephemerals, sometimes persisting until freezing weather; highly variable in size,
flowering as small as 10 cm high, although the plants often rather robust and sometimes reaching 1 m
in height and 1.5+ m in width. Herbage extremely glandular-sticky throughout, including the
flowering branches. Larger (lower) leaves often 2.5–7.5 cm long, the blades ovate to oblong or
lanceolate, darker green above, the margins crenulate. Inflorescences of glandular-sticky racemose or
sometimes spicate branches. Flowers pale pinkish white to pink. Flowers and fruits subtended by
deciduous or semi-persistent bracts often ⅔ as long as or longer than the fruits. Fruits broadly ovoid,
relatively short, squat, and chunky, 2–3 mm long, 4 (5)-angled, the angles sharp-edged, the furrows
open, broad, and often roughened inside.
Sandy to rocky soils in many habitats; nearly ubiquitous and often abundant across the flora
area. It has been part of the local flora for at least 21,800 years.
Southeastern California to western Texas, southwestern Utah, and southern Nevada to
northern Sonora, Chihuahua, and northeastern Baja California.
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OP: Alamo Canyon, Van Devender 31 Aug 1978. Armenta Ranch, old fields, 13 Sep 1978, Bowers
1530. Aguajita Wash, 14 Sep 1988, Felger 88-412. 1.5 mi W of State Route 85 and 0.15 mi S of Armenta
Ranch Road, 30 Sep 2006, Rutman 20060930-14. †Montezuma’s Head, fruits, 13,500 & 21,840 ybp. †Puerto
Blanco Mts, fruits, 1910 to 9720 ybp (5 samples).
CP: Papago Well, Camino del Diablo, 27 Oct 1937, Gentry 3505 (DES). Childs Mt, 2845 ft, 18 Aug
1992, Felger 92-638. Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-655. Bates Well Road at E
Refuge boundary, 14 Sep 1992, Felger 92-677. 1 mi E of Namer’s Grave, 15 Sep 1992, Felger 92-765.
TA: Tinajas Altas, 26 Oct 2003, Felger (observation). Camino del Diablo, SE of Raven Butte, 25 Oct
2004, Felger 04-08. Coyote Water, 25 Oct 2004, Felger, observation. †Butler Mts, fruit, 8160 ybp.

Figure 11. Boerhavia wrightii. (A & B) Bates Well Road, N of Bates Well, 4 Aug 2014. (C) Gunsight Wash at
Why, 2 Aug 2014.

†Boerhavia sp.
OP: †Puerto Blanco Mts, fruits, 980 to 8790 ybp (4 samples).
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Commicarpus
Americas, Africa, Australia, and Eurasia; 35 species. Although Commicarpus is sometimes
placed within Boerhavia, “Meikle (1978) discussed [that] the funnelform perianth, the long-exserted
stamens and style, the obscurely 10-ribbed, fusiform or clavate fruits with the large viscid glands, and
the semiwoody nature of the plants all distinguish Commicarpus from Boerhavia” (Spellenberg 2003:
33).
Commicarpus scandens (Linnaeus) Standley
[Boerhavia scandens Linnaeus]
Climbing wart-club. Figure 12.

Figure 12. Commicarpus scandens. (A) Daniels Arroyo, W channel, 5 Sep 2014. (B & D) Ajo Mountain
Drive, W slope of Ajo Mts, 27 Sep 2006. (C) Ajo Scenic Loop, Little Ajo Mts, 31 Jul 2014. (E) Diablo Mts, N
part of Ajo Mountain Drive, 14 Sep 2013.

Perennial herbs or shrubs, often woody at base, reaching 1.5–1.8 m tall growing through
other shrubs; glabrate. Stems slender, straight, and brittle, the internodes usually long. Leaves often
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3–7.5 cm long, the petioles prominent, the blades nearly triangular to ovate and semi-succulent.
Flowers in umbellate clusters; perianth 7–8 mm wide, white or whitish with a pale yellow-green
center; flowering in the warmer seasons, especially with summer rains. Fruits club-shaped, 8–10 mm
long, 10-ribbed, terete or nearly so, with viscid, knobby glands causing the fruit to stick to fur,
feathers, and clothing. Fruits producing relatively small amounts of mucilage when wet.
Organ Pipe including the Ajo Mountains and along the southwestern margin of the
Monument, and the east side of Cabeza Prieta; mostly washes, arroyos, and canyons.
Eastward and northward in southern Arizona to Texas, Mexico including both Baja California
states, to South America and the West Indies.
OP: Estes Canyon Wash, 20 Aug 1950, Supernaugh 446. Quitobaquito, Nabhan 17 May 1982.
Aguajita Wash, 14 Sep 1988, Felger 88-401. 1 mi W of Lukeville at international boundary fence, 18 Nov
1991, Felger 91-136. Senita Basin, 1 Dec 2001, Beale & Beale 203. Diablo Mts, 2405 ft, flowers visited by
wasps, 12 Sep 2013, Rutman 20120112-17.
CP: E margin of Cabeza Prieta, 23 Feb 2003, Rutman, observation. Chico Sunie Wash near Chico
Sunie Village, 5 Aug 2014, Rutman, observation. Daniels Arroyo, 5 Sep 2014, Rutman, photo.

Mirabilis – Four-o’clock; maravilla
Herbaceous perennials; the stems often forking. Leaves entire, the lower ones usually
petioled, the upper ones reduced. Involucral bracts united, calyx-like, 5-lobed; 1–many flowers per
involucre; involucres often clustered at stem tips. Flowers collapsing with daytime heat. Calyx petallike, longer than the involucre. Stigmas capitate. Fruits rounded to elongated, smooth to slightly
angled or ridged.
Americas, mostly temperate and tropical regions, and at least one in south Asia; 60 species.
This is the most diverse genus in the family.
1. Flowers dark pink to red-purple, often 5–6 cm long…………………………. Mirabilis multiflora
1. Flowers white, pale pink, or bright red-purple, not more than 2 cm long.
2. Leaves linear to linear-lanceolate, subsessile or petioles not prominent; flowers bright red-purple;
Ajo Mts…………………………………………………………………………. Mirabilis coccinea
2. Leaves deltate to ovate, the petioles prominent; flowers white to pale pink.
3. Involucres 6–9 mm long, the lobes 2–3 (4) mm long…………………………. Mirabilis laevis
3. Involucres 10–15 mm long, the lobes 5–9 mm long……………………… Mirabilis tenuiloba
Mirabilis coccinea (Torrey) Bentham & Hooker f.
Scarlet four-o’clock. Figure 13.
Herbaceous perennials, growing and flowering with warmer months with sufficient soil
moisture. Stems slender, forked and openly branched, generally erect-growing. Leaves linear to
linear-lanceolate, not more than 10 cm long, subsessile or the petioles not more than 3 mm long.
Flowers 1–3 in a cluster, bright red-purple, probably 1–2 cm wide, withering in morning heat. Fruits
about 5 mm long. The plants are inconspicuous when the flowers are not open.
Known from a single collection in the Ajo Mountains.
Southeastern California, southern Nevada, New Mexico, northern Sonora, and northern
Chihuahua (S of Gallego, Shreve 9045-A, ARIZ).
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OP: Base of bedrock cliff, near crestline of Ajo Mts, 1155 m, few plants under a Juniperus at base of
cliff in deep shade, 22 Oct 2006, Rutman 20061022-7.

Figure 13. Mirabilis coccinea. Alto Gulch, Salero Ranch, Santa Cruz Co., 4 May 2014, photos by Sue
Carnahan.

†Mirabilis coccinea and/or M. linearis (Pursh) Heimerl
[Oxybaphus linearis (Pursh) B.L. Robinson]
Narrow-leaf four o’clock
Herbaceous perennials growing and flowering during the warmer months.
One or both of these species occur in the fossil record from the Ajo Mountains. Mirabilis
linearis is presently widespread in Arizona to the north and east of the Sonoran Desert; the nearest
populations are in the Pajarito and Santa Rita mountains. Three varieties range from Canada to
Mexico; var. decipiens (Pursh) Heimerl ranges from Utah to Arizona, New Mexico, Chihuahua, and
northeastern Sonora.
OP: †Montezuma’s Head, anthocarps, 13,500 & 20,490 ybp.

Mirabilis laevis (Bentham) Curran var. villosa (Kellogg) Spellenberg
[M. bigelovii A. Gray]
Desert four o’clock. Figure 14.
Stems erect to spreading, slender, often dying back to rootstock during drought. Leaves
semi-succulent, tardily drought deciduous, larger ones 2–4+ cm long including petioles, the blades
deltate to ovate. Involucres green, enlarging moderately as fruits develop, reaching 6–9 mm long, the
lobes 2–3 (4) mm long. Perianth white to pale pink; anthers yellow, the filaments and style white.
Fruits seed-like, 3.8–4.4 × 2.5–3 mm, ovoid, faintly reticulate to mottled dark brown and gray,
sometimes faintly glaucous. Flowering various seasons except during cold weather. Flowers often
visited by honeybees.
Widespread in the region but often not conspicuous; rocky slopes and canyons, as well as
washes or arroyos including valley floors and bajadas. Extending to the summits of mountains at
least in Cabeza Prieta and Tinajas Altas. It has been part of the local flora for more than 29,000
years.
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Figure 14. Mirabilis laevis var. villosa. (A) North slopes of the Puerto Blanco Mts, 15 Mar 2015. (B & D)
Estes Canyon, 15 Mar 2008. (C) Alamo Canyon, 1 Feb 2014.

Variety villosa occurs in Arizona, northwestern Sonora, Baja California, and southern
California to Nevada, and southwestern Utah. Three other varieties range from Baja California Sur to
Oregon, Nevada, southwestern Utah, and northwestern Arizona.
OP: Ajo Mts, 21 Nov 1934, Goodding 1515. Alamo Canyon, 14 Mar 1941, Benson 10678. Dripping
Springs, 18 Mar 1945, Gould 3013. Aguajita, wash, 6 Apr 1988, Felger 88-286. †Alamo Canyon, anthocarps,
8590 & 29,110 ybp. †Montezuma’s Head, anthocarps, 20,490 ybp. †Puerto Blanco Mts, anthocarps, 7560 to
14,120 ybp (3 samples).
CP: Tule Tank, 26 Mar 1932, Shreve 5931. Eagle Tank, Simmons 24 Feb 1964 (CAB). 6 mi E of
Papago Wells, 28 Feb 1976, McLaughlin 1031, Fugate & McManus (ARIZ, SNM). Agua Dulce Pass, Vetault
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29 Feb 1988. Cabeza Prieta Peak, 2550 ft, N side of summit, 24 Mar 1995, Yeatts 3659. W of Bluebird Mine,
E Growler Mts, 22 Mar 2003, Rutman 2003-378.
TA: Tinajas Altas, 5 Dec 1935, Goodding 1517. Borrego Canyon, 16 Jun 1992, Felger 92-614.
Coyote Water, 18 Mar 1998, Felger 98-119. Camino del Diablo, SE of Raven Butte, bajada, 25 Oct 2004,
Felger (observation). †Butler Mts, anthocarp, 11,060 ybp.

Mirabilis multiflora (Torrey) A. Gray var. multiflora
Colorado four o’clock. Figure 15.
Herbaceous perennials with sprawling stems from tuberous roots; winter dormant, new shoots
appearing in April. Leaves petioled; blades 5–10 cm long, mostly ovate, often asymmetric. Floral
involucres often 2–3 cm long. Flowers usually 6 per involucre, the perianth often 3–5 cm long, bright
dark pink to red-purple, closing in the early morning; flowering in summer. Fruits 6–10 mm long,
dark brown to blackish, ovoid to rounded.

Figure 15. Mirabilis multiflora. (A & B) Arch Canyon, 21 Sep 2008. (C) Camp Creek, Tonto National Forest,
22 Apr 2010, photo by Elizabeth Makings. (D) Near saddle between Arch and Boulder canyons, 16 Sep 2006.

In the flora area known only from the Ajo Mountains; canyons and higher elevations in
shaded microsites on rocky slopes often among oaks (Quercus) and rosewoods (Vauquelinia).
Mirabilis multiflora occurs in Arizona, generally above the desert, to Colorado, western
Texas, Utah, California, Baja California, and northern Sonora to San Luis Potosí. Variety multiflora
is the most widespread of the three varieties (Spellenberg 2003; Welsh et al. 1993).
OP: Boulder Canyon, rocky slopes, 2600 ft, 3 May 1978, Bowers 1279. Abundant on shaded, very
steep N-facing slope below cliff, E of saddle between Arch and Boulder canyons, 26 Oct 2003, Rutman 20031026-43.
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Mirabilis tenuiloba S. Watson
Long-lobed four o’clock. Figure 16.
Herbaceous perennials, sometimes flowering in the first year, often dying back to rootstock
during drought; roots stout, somewhat thickened. Plants densely glandular-pubescent, especially the
new growth and inflorescences. Leaves tardily drought deciduous, often 3–6+ cm long including
petioles, the blades thick and semi-succulent, mostly deltate. Involucres green, enlarging moderately
to 10–15 mm long as the fruits develop, the lobes 5–9 mm long. Perianth white. Fruits 4.4–5.4 × 3–
3.6 mm, oval, brown, nearly smooth when fresh, to moderately reticulated or with low ridges when
dry. Reproductive at various seasons except during colder weather. The plants are generally larger,
more robust, and with larger, thicker, and more yellowish leaves and larger fruits than those of M.
laevis.

Figure 16. Mirabilis tenuiloba. Palm Canyon, Kofa Mts, Yuma Co., 8 Oct 1977, Harrison 11 (ASU 100323,
from SEINet).

In Arizona known only from the Kofa Mountains and the flora area in the Tinajas Altas
Mountains, including Borrego, Frontera, and Surveyors canyons where it is common on rocky slopes
and canyon bottoms, often growing intermixed with M. laevis (Felger 1993). Canyons in the larger
granitic mountains in the western part of Cabeza Prieta should be searched for this species.
In the USA known otherwise in the western part of the Colorado Desert in southern
California. In Sonora known only from the Sierra del Rosario (Felger 2000); also the Baja California
Peninsula and islands in the Gulf of California.
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TA: Tinajas Altas Mountain, Goodding 7 Mar1940. Borrego Canyon, 16 Jun 1992, Felger 92-613.
Frontera Canyon, 18 Mar 1998, Felger 98-108. Surveyors Canyon, 29 Mar 2010, Felger 10-200.

OLEACEAE – Olive Family
Trees, shrubs, or perennial herbs. Leaves opposite and decussate (alternate above in
Menodora), simple or pinnately compound; stipules none. Flowers radial, bisexual or unisexual.
Calyx 4 (–15)-parted or sometimes none. Corollas sympetalous, 4–6 lobed, or none. Stamens usually
2 or 4. Fruits highly variable, the seeds 1 (2–4) per chamber.
Mostly trees and shrubs, also vines and some herbaceous perennials. Worldwide; 24 genera,
615 species.
1. Trees; leaves pinnately compound………………………………………………………… Fraxinus
1. Perennial herbs or shrubs; leaves simple.
2. Woody shrubs with rigid branches; leaves and twigs smooth or with small but not rough hairs
(not scabrous); flowers inconspicuous; fruits fleshy……………………………………... Forestiera
2. Perennial herbs to subshrubs with slender, brittle stems; leaves scabrous like sandpaper; flowers
bright yellow; fruits dry (capsules)……………………………………………………….. Menodora
Forestiera
Hardwood shrubs; Americas with 20 species.
Forestiera phillyreoides (Bentham) Torrey
[F. shrevei Standley. It seems a shame to lose this double pun named for the famous desert ecologist
Forrest Shreve.]
Desert olive. Figure 17.
Multiple-stemmed hardwood shrubs 1.5–4 m tall. Branches rigid, opposite and decussate,
with short spur-branches. Leaves winter- and drought-deciduous, mostly 1.5–2.8 cm long, oblongelliptic to narrowly oblanceolate, glandular punctate, at first densely pubescent with soft, spreading
hairs, becoming glabrate or glabrous with age; margins entire. Flowers small, yellow, 3–5 in axillary
clusters, male and female flowers on separate plants, or perhaps some flowers bisexual, perianth
absent or with a greatly reduced calyx; male flowers with 4 stamens, the anthers dark purple.
Flowering in January and February before or with first leaves. Fruits of drupes, 7–10 mm long,
fleshy, glaucous purplish-black, ellipsoid, moderately curved, 1-seeded; ripening in May.
Ajo Mountains and locally in the Puerto Blanco Mountains, mostly at higher elevations and
in canyon bottoms above 750 m, often with oaks, and on rocky, especially north-facing slopes. It was
in Alamo Canyon 1200 years ago.
Southern Arizona and northern and western Sonora, characteristically at the upper elevation
range of the Sonoran Desert to lower oak woodland and chaparral-like vegetation. Also in northcentral Mexico.
Fresh, ripe fruits of Forestiera are edible but were not widely used (e.g., Castetter & Opler
1936).
OP: Alamo Canyon: Above Alamo Ranch, 19 Apr 1933, Shreve 6201 (isotype of F. shrevei); Large
shrub 10–15 ft high, common in rocky soil on dry canyon floor with turbinella oak, mesquite, desert broom,
2500 ft, 17 Apr 1952, Parker 7996. Boulder Canyon, 2800 ft, canyon bottom, to 8 ft, 3 May 1978, Bowers
1295. Arch Canyon, shrub to 3 m tall, 12 May 1988, Baker 7609 (ASU). Middle fork Alamo Canyon near
crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-329. Large wash draining NE slopes of Pinkley Peak, 1800 ft,
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locally common, 31 Oct 2003, Rutman 20031031-5. †Alamo Canyon, seeds, 1150 ybp (the specimen probably
represents this species because it was in a modern assemblage of Sonoran Desert/chaparral species).

Figure 17. Forestiera phillyreoides. Alamo Canyon: (A) 21 Mar 2008; (B) 12 Mar 2005. (C) Staminate
flowers, Tillotson Wash, S of confluence with Alamo Wash, 26 Jan 2009. (D) Wash NE of Pinkley Peak,
Puerto Blanco Mts, 24 Mar 2008.

†Forestiera cf. pubescens Nuttall
[F. neomexicana A. Gray]
Winter-deciduous shrubs. The Alamo Canyon samples, from a pinyon-juniper-oak woodland
midden assemblage, are likely to be F. pubescens rather than the present-day desert-edge species.
The nearest present-day populations of F. pubescens are in Yavapai County in north-central Arizona.
It ranges from California to Colorado and Texas, and northern Mexico.
OP: †Alamo Canyon, seeds, 32,000 ybp.
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Fraxinus – Ash; fresno
Trees and some shrubs. Northern Hemisphere; 50 species.
**Fraxinus velutina Torrey
Velvet ash; fresno
Winter-deciduous trees, the leaves becoming golden yellow in fall. Bark gray, with age
deeply furrowed into forking ridges. Herbage velvety hairy, the leaves often glabrate with age.
Leaves odd-pinnate, the leaflets (3) 5–9 per leaf. Male and female flowers mostly on separate trees;
petals none. Flowers small, wind-pollinated. Fruits in pendulous clusters of samaras. Flowering
probably in spring and perhaps sporadically through the summer.
Known from the flora area by a single specimen and not relocated in the field. It was often
planted in the region as a shade tree at ranches and may have been planted in the canyon, or perhaps it
was native and has since perished. The nearest naturally occurring population is in the Baboquivari
Mountains.
Southwestern USA and northern Mexico.
OP: Alamo Canyon, 3000 ft, 14 Mar 1940, Benson 10686.

Menodora
Herbaceous perennials and shrubs. Two-dozen species in three disjunct regions; southwest
North America (USA and Mexico), temperate South America (mainly Argentina), and southern
Africa (Chumley 2007; Nesom in press; Turner 1991).
Menodora is monophyletic and forms a clade nested within Jasminum (Chumley 2007; Lee et
al. 2007; Rohwer 1995, 1997; Wallander & Albert 2000). Chumley stated that the means of dispersal
in Menodora is not known. However, we found that M. scabra seeds are sticky when fresh, and
older, dry seeds become mucilaginous when wet and adherent upon drying (Walter Fertig, pers.
comm. to Felger, Dec 2015), which may have a bearing on explaining the widely disjunct
distributions among the species in this genus. In response to Felger’s inquiry about Menodora seeds
being mucilaginous, Prof. Jen Rohwer replied, “I am not surprised to hear that M. scabra has a
myxotesta. This further underscores the close relationship with Jasminum. . . . Jasminum has a
sarcotesta, i.e., a fleshy seed coat with greatly enlarged epidermal and/or subepidermal cells. Such a
juicy tissue may also be sticky, and I guess that’s the same in Menodora. It would certainly be
worthwhile to study the development of the seeds in detail” (pers. comm. Dec. 2015).
Menodora scabra A. Gray
[M. scoparia Engelmann ex A. Gray]
Twinberry. Figure 18.
Subshrubs or perennial herbs, often 30–50 cm tall, the stems mostly erect, slender, leafy, and
dying back in drought. Herbage and calyces with short, rough sandpaper-like hairs (scabrous
puberulent). Leaves gradually drought deciduous, opposite below, alternate and reduced above;
mostly 1.2–4.5 cm × 2–5 mm, sessile or subsessile, narrowly to broadly elliptic, narrowly oblong, or
obovate, the tip acute; margins entire. Flowers solitary or inflorescences corymbose or paniculate;
flowering during warm weather except in drought. Calyx deeply divided into 7–10+ linear lobes.
Corollas bright yellow, 1.2–1.5 cm wide, 5- or 6-lobed. Stamens 2. Fruits of capsules with 2
inflated, membranous-papery hemispheres opening around the middle. Seeds 4 per chamber (8 total),
4–6 mm long, somewhat flattened; seed coat reticulate and pitted, with a spongy outer seed coat and a
smooth hard, inner seed coat; fresh seeds very sticky, the dry seeds becoming mucilaginous when wet
and adhering to a substrate upon drying.
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Mostly north-facing slopes and canyons in ranges on the east side of Cabeza Prieta and
widespread in Organ Pipe including the Ajo Mountains to the crestline.
Deserts and semi-arid regions in southwestern USA and northern Mexico.

Figure 18. Menodora scabra. (A) Wash crossing Hwy 85 at mile 66.5, 2 Aug 2014. (B) Estes Canyon, 19 Sep
2014. (C) Sauceda Mts, 4 Aug 2013. (D) Between Arch and Estes canyons, Ajo Mountain Drive, 2 Aug 2013.

Nesom (in press) and Turner (1991) include M. scoparia as a synonym of a broadly
interpreted M. scabra. Chumley (2007) treats them as separate species, restricting the range of M.
scoparia mainly to regions east of the Continental Divide. In his dissertation, Chumley proposes four
varieties of M. scabra, one of which, M. scabra var. glabrescens A. Gray, occurs in the flora area,
and another one (not validly published) that occurs near the flora area. However, the distinction of
var. glabrescens is rather weak (description incomplete) and we choose to recognize a broadly
interpreted M. scabra. Evidently, more research is needed to understand the relationships among
these plants.
OP: Senita Pass, 13 Apr 1941, McDougall 85. 1.5 mi SE of Bates Well, 18 Mar 1945, Darrow 2429.
Dripping Springs, Hesselberg 10 Apr 1966. Ajo Mt Drive, 11 Nov 1988, Beal & Beal 194.
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CP: Sheep Peak, N side, mid-elevations to peak, 31 Jan 1992, Felger (observation). Tuseral Tank, 5
Apr 1993, Harlan 392. Childs Mt, 9 Apr 1993, Felger 93-289.

†Menodora sp.
The fossil specimens may be M. scabra, or possibly M. spinescens A. Gray, a more northern
species that may have occurred with Ice Age woodland vegetation.
OP: Montezuma’s Head, seeds, 13,500 to 21,840 ybp (3 samples).

ONAGRACEAE – Evening-Primrose Family
Ephemerals or perennial herbs (those in the flora area; includes shrubs to trees elsewhere).
Leaves alternate, opposite, or in basal whorls. Flowers usually with a floral tube (hypanthium), often
more or less elongated, above the ovary, the tube producing nectar near its base; floral parts above the
ovary usually deciduous after flowering. Sepals and petals each 4, separate above the hypanthium
(summit of floral tube; the terms sepal and petal refer to the lobes or free portions of the calyx and
corolla). Ovary inferior. Pollen grains usually among cobwebby threads. Style 1, stigma 2- or 4lobed or discoid, capitate or elongated. Fruit a capsule or nut-like. In spite of the common name, this
family is not related to the primrose family.
Worldwide, especially diverse in western North America; 22 genera, 660 species.
1. Perennials; flowers bright red; seeds with a tuft of hairs at one end…………………….. Epilobium
1. Annuals/ephemerals or perennials; flowers variously colored but not bright red; seeds not hairy.
2. Petals (2) 2.5–6 cm long, uniformly (monochromatic) yellow or white without spots or other
markings………………………………………………………………………………….. Oenothera
2. Petals 0.2–1.7 cm long, color various, often with spots or other markings.
3. Non-seasonal ephemerals/annuals; flowers diurnal; stigma 4-lobed; fruits indehiscent, nut-like
and hard, 8–10 mm long, widest above middle, 1- or 2-seeded. ……………Oenothera curtiflora
3. Ephemerals or short-lived perennials, growing and flowering during cool seasons; flowers
opening near dawn or dusk and withering in mid-morning or mid-day heat; stigma hemispherical
or capitate; fruits dehiscent capsules, (12) 15 mm long or more, widest at base or about same
thickness throughout, many-seeded………………………………………. Camissonia sensu lato:
4. Flowers and capsules pedicelled…………………………………………………... Chylismia
4. Flowers and capsules sessile.
5. Flowers minute, petals 2–2.5 mm long, white or pink…….. Eremothera chamaenerioides
5. Flowers small but not minute, petals 5–7.5 mm long, yellow or white.
6. Stems thick, the epidermis shiny whitish and peeling; inflorescences usually densely
flowered, the flowers crowded, the petals white, the hypanthium 4.5–7 mm long; capsules
woody, 12–20 mm long, 2–3 mm wide at base, abruptly tapering….... Eremothera boothii
6. Stems slender, the epidermis green, not peeling; inflorescences few-flowered, the flowers
not crowded, the petals bright yellow, the hypanthium 0.7–0.9 mm long; capsules not
woody, (32) 40–85 mm long, 1–1.4 mm wide throughout……………………….... Eulobus
Camissonia sensu lato – Sun cup
Ephemerals or perennial herbs growing during cool seasons, segregated into several genera
including Chylismia, Eremothera, and Eulobus. Leaves basal and/or along the stems, alternate, and
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usually reduced upwards. Flowers 4-merous, opening near dawn or near sunset, withering with midmorning or midday heat (remaining open longer on cooler days). Floral tube prolonged beyond the
ovary, deciduous after flowering. Stigma almost always green. Stamens 8. Capsules straight or
contorted, dehiscent, with many small seeds.
The smaller-flowered species, such as Eremothera chamaenerioides, are selfing
(autogamous). The long, slender, nectar-filled floral tube (hypanthium) and evening-opening
(vespertine) flowers of Chylismia arenaria suggest it is pollinated primarily by hawk moths, as in
other evening primroses (e.g., certain Oenothera) with similar flower structure and biology. Other
vespertine species, both white- and yellow-flowered, are undoubted visited by smaller moths. The
outcrossing (allogamous) species open an hour or more before sunset and/or after sunrise, at which
time they are pollinated by solitary, ground-dwelling bees. These bees tend to nest in sandy soils, and
the lowland distribution of certain Camissonia may be largely controlled by the habitat needs of their
pollinators. The female bees gather pollen to stock the larval cells in their underground nests.
Chylismia
Ephemerals to short-lived, herbaceous perennials, growing and reproductive during the cooler
months. Abaxial (lower) leaf surfaces or margins with conspicuous (brown) oil cells. A genus
segregated from Camissonia.
Western North America; 16 species.
1. Ephemerals or perennials; larger leaves on stems well above base of plant and not in a basal
rosette; leaf blades about as wide as long, rounded to ovate or somewhat triangular, toothed or
serrated. ……………………………………………………………………...…. Chylismia arenaria
1. Ephemerals; larger leaves in a basal rosette, stem leaves reduced; leaf blades more than 3 times
longer than wide, the leaves pinnately lobed to divided………………………. Chylismia claviformis
Chylismia arenaria A. Nelson
[Camissonia arenaria (A. Nelson) P.H. Raven. Oenothera arenaria (A. Nelson) P.H. Raven]
Fortuna suncup. Figure 19.
Ephemerals, often robust, to short-lived subshrub perennials. Plants 15–60 cm tall, with soft,
spreading, long white hairs. Stems leafy. Petioles (2.5) 3.5–6 cm long; leaf blades 2–5.5 cm long,
orbicular to deltate, the bases cordate, the margins toothed. Flowers vespertine, 6.5–8 cm long
including the pedicel; hypanthium often 25–35 mm long; petals often 10–16.5 mm long, bright
yellow, drying pinkish. Capsules (2) 3–4.6 cm long, straight or nearly so; fruiting pedicels 2–20 mm
long.
Rocky slopes and canyons in mountains at Tinajas Altas and the western part of Cabeza
Prieta, often in rock crevices.
Western Arizona, southeastern California, and northwestern Sonora.
CP: Tule Tank, Hinckley 26 Mar 1932. 3.8 mi W of Tule Tank, Van Devender 9 Mar 1980.
TA: Tinajas Altas, 5 Mar 1927, Harrison 3608. Canyon above Tinajas Altas, 28 Oct 2004, Felger 0483.
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Figure 19. Chylismia arenaria. (A) Tinajas Altas, Yuma Co., 2 Mar 2014, photo by Sue Carnahan. (B)
Chiraco Summit, Riverside Co., California, 9 May 2012, photo © by Keir Morse.

Chylismia claviformis (Torrey & Frémont) A. Heller
[Camissonia claviformis (Torrey & Frémont) P.H. Raven. Oenothera claviformis Torrey & Frémont]
Browneyes
Spring ephemerals. Stems branching mostly from the base, (10) 15–45+ cm long. Leaves in a
basal rosette, reduced above; rosette and lower leaves (3.5) 6–30 cm long, the blades more or less
elliptic, pinnately dissected, variously lobed or toothed, the lower segments of larger leaves often of
separate lateral leaflets, the smaller and/or upper leaves often entire; basal leaves often withering by
time of flowering and fruiting. Veins on lower leaf surfaces conspicuously brown due to crowded oil
cells. Inflorescences ascending, nodding at tips. Flowers vespertine, pedicelled, attractive, often (12)
15–18 mm wide, the petals white or yellow, becoming pink with age and often purplish when dry, the
stamens and style of the same color as petals; center (hypanthium) orange-brown. Fruiting pedicels
and capsules spreading to erect-ascending; fruiting pedicels 4–20 mm long, the capsules 13.5–27 mm
long, moderately club-shaped (slightly enlarged at apex), often 1.8–2 mm wide near apex, straight or
slightly curved. (This description pertains to the species as it occurs in the flora area.)
Western USA, Baja California and Sonora. Two of the 12 subspecies occur in the flora area.
Bean and Saubel (1972) report that the plants were eaten as greens.
1. Plants glandular hairy, especially the leaves and inflorescence; petals (corolla lobes) white,
changing to pink, often drying purplish; sepals with caudate tips arising from the apex (tip).
……………………………………………………………….. Chylismia claviformis subsp. peeblesii
1. Plants glandular hairy or not; petals bright yellow, remaining yellow or becoming reddish with age;
sepals with caudate tips arising below the apex…………… Chylismia claviformis subsp. rubescens
Chylismia claviformis subsp. peeblesii (Munz) W.L. Wagner & Hoch
[Camissonia claviformis subsp. peeblesii (Munz) P.H. Raven]
Browneyes. Figure 20D–F.
Corollas white, sometimes pink-tinged, and with a red-brown center, the flowers becoming
pink with age and often purplish when dry, the stamens, style, and stigma white.
Often on sandy to gravelly soils including dunes of the Pinta Sands; widespread across the
flora area.
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Arizona, northwestern Sonora, and New Mexico.
OP: Alamo Canyon, Nichol 26 Mar 1939. 0.5 mi N of Pozo Nuevo, 30 Mar 1978, Bowers 1104.
CP: Jacks Well, Furlow 14 Mar 1979. Cholla Pass, 11 Apr 1992, Harlan 179 (CAB). Papago Well,
10 Apr 1993, Felger 93-380.
TA: Tinajas Altas, Van Devender 5 Mar 1983.

Chylismia claviformis subsp. rubescens (P.H. Raven) W.L. Wagner & Hoch
[Camissonia claviformis subsp. rubescens (P.H. Raven) P.H. Raven]
Browneyes. Figure 20A–C.
Corollas yellow, with age becoming red-orange, the throat maroon.
Common on sandy soils and dunes; especially in the western part of Cabeza Prieta and the
western part of Organ Pipe.

Figure 20. Chylismia claviformis subsp. rubescens: (A & B) Puerto Peñasco, Sonora, 19 Feb 2015. (C)
Growler Valley along Bates Well Road, 29 Feb 2008. Subsp. peeblesii: (D) Valley of the Ajo, W of Hwy 85, 5
Feb 2005. (E) Wash crossing Hwy 85 between Ajo and Gila Bend, 28 Feb 2015. (F) Sierra del Águila near
Hwy 2, Sonora, 7 Mar 2015.

Southwestern Arizona and northwestern Sonora.
OP: ¼ mi by road N of junction of Bates Well Road and road to Cabeza Prieta Refuge, 30 Mar 1978,
Bowers 1138. Flat N of Pozo Nuevo Hills, Casper 14 Mar 2003 (ORPI).
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CP: Pinacate Lava Fields, 20 Mar 1933, Shreve 6211. O’Neill Hills, 15 Apr 1941, Benson 10774. W
side of S end of Sierra Pinta, Monson 20 Mar 1958. Pinta Sands, 1 Feb 1992, Felger 92-34.

Epilobium
Annual and perennial herbs and subshrubs; worldwide; 200 species.
Epilobium canum (Greene) P.H. Raven subsp. latifolium (Hooker) P.H. Raven
[Zauschneria californica Presl subsp. latifolia (Hooker) D.D. Keck]
California fuchsia, hummingbird trumpet. Figure 21.
Perennials with erect to decumbent stems and shredding bark. Leaves opposite, subsessile,
1–5 cm long, linear to ovate, toothed or entire. Flowers bright scarlet and bilateral, the hypanthium
2–3 cm long, tubular and moderately flared above, the petals 8–15 mm long; flowering at various
seasons. Capsules 2–3.5 cm long, sessile or short-pedicelled. Seeds with deciduous white tufts of
hairs.
Ajo Mountains, in moist or wet soils in canyon bottoms.

Figure 21. Epilobium canum subsp. latifolium. Alamo Canyon: (A & D) 7 Sep 2013; (B) 17 Oct 2013; (C) 12
Jan 2014.

Oregon and Wyoming to New Mexico, Baja California, northern and eastern Sonora, and
Chihuahua. Five other subspecies occur within the same range.
OP: Alamo Canyon, Nichol 14 Mar 1939. Bull Pasture, Henry 1978 (ORPI). S fork of Alamo
Canyon, 7 Sep 2013, Rutman 20130907-3.
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Eremothera
Ephemerals growing and reproductive during the cooler months. Leaf blades often red
spotted or reddish. Flowers small and whitish. Capsules sessile. Western North America; 7 species.
A genus segregated from Camissonia.
1. Stems relatively thick, the epidermis shiny whitish and peeling; petals 5–7.5 mm long; capsules
thickest at the base and woody………………………………………………….. Eremothera boothii
1. Stems slender, epidermis green, not peeling; petals 2–2.5 mm long; capsules uniformly slender and
not woody. ……………………………………………………………. Eremothera chamaenerioides
Eremothera boothii (Douglas) W.L. Wagner & Hoch subsp. condensata (Munz) W.L. Wagner &
Hoch
[Camissonia boothii (Douglas) P.H. Raven subsp. condensata (Munz) P.H. Raven]
Woody bottle-washer. Figure 22.

Figure 22. Eremothera boothii subsp. condensata. (A) By Bobbi Angell. (B) San Cristobal Valley, 13 Mar
2014. (C) Dunes S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 15 Feb 2014.

Plants mostly (6) 8–23 cm tall. Stems relatively thick, the epidermis shiny silvery-white and
peeling. Young herbage, lower leaf surfaces, and inflorescences sparsely to densely hairy with small
glandular as well as larger non-glandular white hairs, becoming glabrate or glabrous with age.
Leaves larger and petioled below, 3–14 cm long, becoming smaller and nearly sessile upwards; leaf
blades mostly narrowly oblanceolate to narrowly elliptic, the margins minutely toothed or sometimes
entire. Inflorescences densely flowered, buds on larger plants nodding. Flowers 16–29 mm long,
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presumably vespertine, noticeably fragrant; hypanthium 4.5–7 mm long; sepals becoming pinkish
with age; petals 5.6–7.5 × 3–4.2 mm, white, and narrowed at base. Capsules 12–20 mm long,
abruptly tapering, 2–3 mm wide at the base, rigid and woody, obscurely 4-angled, bent downward and
often twisted, and tardily dehiscent. Skeletons of stems and woody capsules persistent.
Scattered and generally not common, sandy soils of washes and desert plains; Cabeza Prieta
especially in the western portion, and in the western part of Organ Pipe.
This subspecies occurs in southern and western Arizona, southern Utah, southern Nevada,
southeastern California, northeastern Baja California, and northwestern Sonora; five other subspecies
in western USA.
OP: NW corner of Monument, 21 Mar 1941, McDougall 7. 0.5 mi N of Pozo Nuevo, 30 Mar 1978,
Bowers 1097.
CP: Between Bates Well and Papago Well, Hinkley 25 Mar 1932 [or perhaps in Organ Pipe]. NE edge
of Las Playas, 15 Apr 1964, Niles 356.

Eremothera chamaenerioides (A. Gray) W.L. Wagner & Hoch
[Camissonia chamaenerioides (A. Gray) P.H. Raven]
Willow-herb evening–primrose. Figure 23.
Plants (5) 12–50 cm tall, with glandular hairs and small coarse non-glandular hairs near the
inflorescences. Herbage often reddish; stems very slender. Leaves 15–70+ × 1–15 mm, green or
reddish with dark red spots, the blades more or less elliptic, entire to sparsely and shallowly toothed
or crenulate. Flowers opening near sunset. Sepals reflexed, cream-white inside, pink outside. Petals
often 2–2.5 mm long, whitish, often with a broad pink midstripe or markings, or becoming pink with
age. Filaments white. Stigma at first white, becoming yellowish to pinkish by morning, surrounded
by the anthers at anthesis, both at the same height, the anthers often touching the stigma. Capsules
2.8–6 cm × 0.7–1 mm, sessile, terete, and straight. This is the smallest-flowered evening primrose in
the Sonoran Desert; the floral structure and modifications are characteristic of self-pollinated flowers.
Widespread across the flora area in many habitats, mostly at lower elevations.
Southeastern California to western Utah and western Texas, both Baja California states, and
northwestern Sonora.
OP: Alamo Canyon, Nichol 14 Mar 1939. Quitobaquito Hills, 18 Mar 1945, Darrow 2412. 0.5 mi N
of Pozo Nuevo, 30 Mar 1978, Bowers 1106.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3950 (CAB). San Cristobal Wash, 11 Apr 1992, Harlan
162b. Bassarisc Tank, 26 Feb 1993, Felger 93-121.
TA: Tinajas Altas, Goodding 6 Mar 1940 (ASU). Tinajas Altas, rocky slope, 1900 ft, Van Devender 5
Mar 1983. Above the tinajas, 19 Mar 1998, Felger (observation). Surveyors Canyon, canyon bottom, 29 Mar
2010, Felger 10-211.
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Figure 23. Eremothera chamaenerioides. (A) Ten Mile Wash at Ajo Picnic Area, 26 Feb 2015. (B & E)
Alamo Canyon, 26 Feb 2015. (C) Hat Mountain, Sauceda Mts, 22 Mar 2013. (D) Sandy Wash near Hwy 85
near N end of Organ Pipe, 25 Feb 2015.

Eulobus
Annuals to subshrubs; southwestern USA and northwestern Mexico; 4 species. A genus
segregated from Camissonia.
Eulobus californicus Nuttall ex Torrey & A. Gray
[Camissonia californica (Nuttall ex Torrey & A. Gray) P.H. Raven]
California suncup. Figure 24.
Spring ephemerals, 15–70+ cm tall, with an erect main axis and ascending straight branches,
solitary, sparsely branched, or sometimes much branched. First leaves in a basal rosette or often not
forming a basal rosette. Young herbage, buds, and immature fruits glabrate or sparsely pubescent
with short white hairs as well as small glandular hairs, becoming glabrous with age. Larger (lower)
leaves often 3–24 × 0.4–3.7 cm, petioled, the blades linear to narrowly elliptic, the margins pinnately
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and coarsely lobed and/or toothed; stem leaves reduced above. Plants leafy when young, becoming
leafless or nearly so with warmer, drier weather at flowering time. Flowers opening near dawn
(observed to be closed until at least 10 p.m. and open at 5 a.m.) and withering in mid-morning or midday heat. Flowers often 15–18 mm wide; petals 5–7 mm long, bright yellow, sometimes with red
flecks, changing to orange, drying pink. Style, stigma, anthers, and filaments bright yellow. As the
flower matures the anthers collapse on top of the stigma. Ovary slender, 15–30 mm long; capsules
(3.2) 4–8 cm × 1–1.4 mm, straight to slightly curved, and turning downward.

Figure 24. Eulobus californicus. (A) Kuakatch Wash, 21 Mar 2008. (B & D) Valley of the Ajo, 8 Mar 2008.
(C) Alamo Canyon, 26 Feb 2014. (E) Estes Canyon, 18 Mar 2005.

Widespread and common across the flora area; washes, plains, bajadas, rocky slopes,
canyons, and stabilized dunes.
Western Arizona, southern California, Baja California, Baja California Sur, and northwestern
Sonora.
Eulobus californica is “mostly self-pollinating, and apparently always self-compatible” and
“rarely visited by insects” (Raven 1969: 198). The four species of Eulobus share some striking
similarities, such as general size and the leafless condition at flowering time.
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OP: Puerto Blanco Mts, Nichol 25 Feb 1939. Alamo Canyon, Nichol 14 Mar 1939. 9 mi S of N of
entrance on Sonoyta Road, 8 Apr 1941, McDougall 45. Quitobaquito, 6 Apr 1988, Felger 88-312.
CP: N Pinta Tank, Simmons 7 Mar 1964. Bassarisc Tank, Cabeza Prieta, Furlow 14 March 1979. Old
ranch site 4.7 mi NE of Tule Well, 28 Mar 1985, McLaughlin 2975. Charlie Bell Pass, 3 Apr 1992, Whipple
3914. Pinta Sands, dunes, 11 Apr 1993, Felger 93-417.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Tinajas Altas Canyon, above the tinajas, 19 Mar 1998,
Felger (observation). Vicinity of Coyote Water, 25 Oct 2004, Felger 04-34. Surveyors Canyon, canyon
bottom, 29 Mar 2010, Felger 10-206.

Oenothera – Evening-primrose
Winter-spring ephemerals (except O. curtiflora), with a well-developed taproot (those in the
flora area, elsewhere includes small to large perennial herbs). Leaves in a basal rosette or alternate,
with large, attractive, nocturnal (vespertine) flowers pollinated by hawk moths, fading within a day,
and many-seeded woody capsules. Sepals 4, reflexed in anthesis. Petals 4. Stamens 8. Stigma of 4
linear lobes. Oenothera curtiflora differs in being non-seasonal and with small pink, diurnal flowers,
and a nut-like fruit. Americas; 145 species.
1. Flowers diurnal; petals pink and less than 0.5 cm long; fruits indehiscent, nut-like and hard, 8–10
mm long, widest above middle, 1- or 2-seeded………………………………… Oenothera curtiflora
1. Flowers nocturnal or variously remaining open on cool days, petals yellow or white and (2) 2.5–6
cm long.
2. Petals yellow; capsules (1.8) 2.8–4.6 cm long, 6.4–7.5 mm wide at base, erect, straight, and
tapering to a conspicuously narrowed tip; ovary and fruits with papillate-based hairs, the papillae
relatively large and usually reddish………………………………………….. Oenothera primiveris
2. Petals white when fresh, becoming pink with age; capsules 4–6.5+ cm long, 2–3.5 mm wide at
base, often curved and usually moderately bent downward, tapering only slightly; fruits hairy but
not papillate-based.
3. Buds (sepals) purple-spotted; petals 2.5–3.6 cm long………….....……... Oenothera arizonica
3. Buds (sepals) not purple-spotted, of one color; petals 2–5 (6) cm long….. Oenothera deltoides
Oenothera arizonica (Munz) W.L. Wagner
[O. deltoides Torrey & Frémont var. arizonica Munz. O. californica S. Watson subsp. arizonica
(Munz) W. Klein. O. avita (W. Klein) W. Klein subsp. arizonica (Munz) W. Klein]
Arizona evening-primrose. Figure 25.
Cool-season ephemerals with basal rosettes and leafy stems; stems spreading to decumbent,
larger stems often 30–60 cm long and 2.5–4 mm diameter, with whitish, smooth, peeling epidermis,
the younger herbage and inflorescences often sparsely hairy. Leaves relatively slender and pinnatifid,
somewhat regularly cleft to parted more than halfway to the midrib, the basal leaves often reaching
15–30 cm with very long, slender petioles, the stem leaves (3.5) 5.5–15+ × 0.5–3.8 cm. Leaves and
bud sepals with both smaller and larger white hairs, the larger hairs 0.9–1.5 mm long, flat, and
ribbon-like (pilose). Larger plants with flowers in upper stems. Buds with conspicuous purple spots
usually surrounding the larger hairs. Petals 2.5–3.6 cm long, white, becoming pale pink with age.
Capsules 5–7.5 cm × 2–2.3 mm at base, narrowly sub-cylindrical, nearly straight to moderately
curved, spreading to downwardly bent, woody at maturity.
Locally common in sandy and deep loam soils of washes, flats, and dunes in the southern part
of Cabeza Prieta, and the northwestern part of Organ Pipe and the adjacent eastern portion of Cabeza
Prieta.
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Figure 25. Oenothera arizonica. (A) Pinta Sands, 11 Feb 2014. (B–E) Near The Adobe, upper Daniels Valley,
26 Feb 2005.

Sandy soils in southern Arizona, Yuma to Cochise counties and western Sonora southward to
Tastiota (28o20'N).
OP: Near Growler Pass, 22 Mar 1935, Kearney 10856. Wash near Sonoita Road, McDougall 10 April
1941. Cuerda de Leña wash, 31 Mar 1978, Bowers 1156 (ORPI). W of Cuerda de Leña at N boundary of
ORPI, Rutman 6 Apr 1998 (ORPI). Growler Wash, 1.5 mi downstream from Bates Well, Rutman 4 Mar 2001
(ORPI).
CP: 13 mi E of Tule Well, 30 Mar 1933, Shreve 6222. N of Las Playas, Darrow 15 Apr 1941. Pinta
Sands, 1 Feb 1992, Felger 92-36. 0.2 mi W of San Cristobal Wash [at Camino del Diablo], 20 Mar 1992,
Harlan 15b.

Oenothera curtiflora W.L. Wagner & Hoch
[Gaura parviflora Douglas ex Lehmann]
Lizard tail, velvet-leaf gaura. Figure 26.
Non-seasonal ephemerals, tall and slender, often reaching 1 (2) m tall, with a solitary axis or
branched above the middle; herbage with glandular and long spreading non-glandular hairs. Leaves
soft and velvety pubescent, elliptic to oblanceolate or obovate; first leaves, at least in winter-spring
plants, in a basal rosette; stem leaves alternate 4–20 cm long and often deciduous by flowering time,
narrowed to a winged petiole, the margins shallowly toothed to entire. Flowering during warmer
months. Inflorescence a spike-like raceme, 19–33+ cm long, not leafy, erect, slender, densely and
many-flowered. Flowers opening near sunset, withering within one day, bilateral, 4-merous; sepals
3.4–4.5 mm long, reflexed (at least in daytime); petals 2–3.6 mm long, clawed (narrowed) at base,
and initially white, becoming bright pinkish-red; filaments, style, and stigma white to pink. Fruits
8.5–10 mm long, hard, indehiscent, nut-like, spindle-shaped, and widest above the middle; 1- or 2seeded.

Felger & Rutman: SW Arizona Flora, Pt. 17, Nyctaginaceae to Plumbaginaceae

39

Figure 26. Oenothera curtiflora. Pinacate Junction, Pinacate Biosphere Reserve, Sonora: (A) 28 Mar 2013; (C)
5 Mar 2014; (E) 7 Mar 2015; (F) 8 Mar 2013. (B) By Lucretia Breazeale Hamilton. (D) Bond Canyon Creek,
Salero Ranch, Santa Cruz Co., 21 May 2014, photo by Sue Carnahan.

In Organ Pipe at Quitobaquito and Cabeza Prieta on sandy to silty, or clayish soils of playas,
charcos, arroyo beds, and waterholes.
Across much of the USA and northern Mexico, and adventive in many parts of the world. It
was “probably originally native to the shortgrass prairie in the interior of the USA, and spread widely
from there as a weed of cultivated and waste areas. Owing to its strict autogamy, it easily becomes
established from a single fruit” (Raven & Gregory 1972: 26).
OP: Quitobaquito, 10 Apr 1986, Felger 86-174A.
CP: 11 mi W of Bates Well, 14 Apr 1941, Benson 10748. Las Playas, Monson 25 Apr 1958 (CAB).
Jose Juan Tank, 26 Feb 1993, Felger 93-105.

Oenothera deltoides Torrey & Frémont subsp. deltoides
Dune evening-primrose, white desert-primrose, devil’s lantern. Figure 27.
Small to large plants, with a basal rosette and usually developing leafy stems. Stems of wellwatered plants to 50+ cm long, stout, semi-succulent, and with silvery whitish, peeling epidermis.
Young herbage and sepals (buds) densely pubescent with white hairs. Leaves 3.5–22 cm long, the
blades lanceolate or elliptic to ovate (narrower in drought-stunted plants), often coarsely toothed or
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lobed, sometimes nearly entire, or the lower segments sometimes distinct and the leaves lyratepinnatifid; petioles often longer than the blades. Leaves often reduced upward, but the stem leaves of
large, robust plants scarcely or not at all reduced. Corollas white, often pale pink with age, with a
pale yellow-green “eye” around the mouth of the tube, the petals 2–5.5 (6) cm long, broadly obovate,
the tip notched. Capsules rigid and woody at maturity, nearly straight to curved, spreading to usually
moderately bent downward, 4–6.5 cm long, 2–3.5 mm wide at the base, narrowly cylindrical (tapering
slightly). The dry, dead plants form basket-like skeletons that may persist for several years, hence the
name devil’s lantern (Figure 27D).

Figure 27. Oenothera deltoides subsp. deltoides. (A) Puerto Peñasco, Sonora, 16 Feb 2008. (B) Dunes near
the Maya Palace, E of Puerto Peñasco, Sonora, 20 Feb 2015. (C) Dunes about 37 km SW of Sonoyta on Mex
Hwy 8, Sonora, 27 Mar 2010. (D) Gran Desierto near Mex Hwy 2, 6 Feb 2014.

Especially common in the western part of Cabeza Prieta on sandy soils including dunes, also
washes, sand hummocks, and roadsides. It is often abundant on dunes and sand flats during cooler
seasons of wet years.
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Western Arizona, southern Nevada, southeastern California, Baja California, and
northwestern Sonora. Subspecies deltoides is the southernmost of the several subspecies that range
northward to Oregon and Utah.
The large white flowers open shortly before dusk and remain open until about an hour after
sunrise to late-morning, or nearly all day in cool weather. As with O. primiveris, when the flowers
first open the stigmas and anthers are held away from each other, effectively preventing selfpollination. By morning the flowers on some plants still have the stigma and their lobes held well
above the anthers, on other plants the style hangs down so that the stigma is away from the anthers,
and on still others the stigma lobes arch down and touch the anthers.
This is one of the most conspicuous spring wildflowers in the sandy desert of southwestern
Arizona and northwestern Sonora. During favorable years it can form a major portion of the biomass
of the dunes. Towards the end of the season the plants are often ravaged by hoards of sphinx moth
caterpillars (Hyles lineata). These caterpillars can destroy almost the entire fruit (seed) crop (Felger
2000).
Lumholtz (1912: 331) reports that this species was cooked as greens (he called it O.
trichocalyx).
CP: 13 mi E of Tule Well, 20 Mar 1933, Shreve 6222. Pinta Sands, 1 Feb 1992, Felger 92-35.
Charlie Bell Road at Daniels Arroyo, 10 Apr 1993, Felger 93-353. Las Playas, 11 Jan 2002, Felger 02-41.

Oenothera primiveris A. Gray
Yellow evening-primrose. Figure 28.
Winter-spring ephemerals; often developing a thick taproot. Leaves in basal rosettes, nearly
stemless or developing a stout, erect, leafy stem sometimes 10–20 cm long. Pubescence of bristly,
spreading, bulbous-based white hairs. Leaves (3.3) 5–27 cm long, the larger ones 3.5–7 cm wide,
mostly pinnatifid into toothed or rounded lobes, narrowed into a long, winged petiole expanded at the
very base. Flowers opening at dusk, closing the following morning. Petals and stigma bright lemon
yellow, the petals (1.8) 3.5–5.5 cm long, notched at the tip (flower, leaf, and plant size correlated with
soil moisture). Ovaries and fruits densely hairy with large, spreading white hairs, each from a large,
conical, fleshy, translucent bulbous base (papilla or gland). Capsules (1.8) 2.8–4.6 cm long, 6.4-7.5
mm wide at base, thick and woody, upright, straight, 4-angled, tapering to a conspicuously narrowed
tip. The dry skeletons, consisting of part of the taproot and stem and a cluster of woody capsules,
may persist for several years.
Sandy-gravel or silty-clayish soils of washes, sand flats, lower dunes, and playas, also
canyons and rocky slopes (to at least 3200 feet in the Ajo Mountains); widespread and common
across the flora area.
Southern Arizona to western Texas, southwestern Utah to southeastern California, Baja
California, and northern Sonora. Those in the flora area are generally identifiable as subsp. bufonis
(M.E. Jones) Munz, distinguished by larger and generally cross-pollinated flowers, but smallerflowered plants are also present.
OP: Tres Alamos Canyon, 2700 ft, Nichol 24 Feb 1939. 9 mi by road (2-way section of Puerto Blanco
Drive) W of Hwy 85, 26 Feb 1978, Bowers 1082 (ORPI). Rocky slopes NW of Kino Peak, 1782 ft, 20 Mar
2005, Rutman 2005-0320-44 (ORPI).
CP: 13 mi E of Tule Well, 20 Mar 1933, Shreve 6222. Pinta Sands, 1 Feb 1992, Felger 92-35. Las
Playas, 11 Jan 2002, Felger 02-41. Charlie Bell Road at Daniels Arroyo, 10 Apr 1993, Felger 93-353.
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TA: Canyon below lowermost Tinajas Altas, 19 Mar 1998, Felger (observation). Coyote Water, 25
Oct 2004, Felger 04-54.

Figure 28. Oenothera primiveris. (A) Hwy 85 near N boundary of Organ Pipe, 14 Feb 2015. (B) Kuakatch
Wash near Hwy 85, 6 Feb 2005. (C & D) Hwy 85 mile 28, between Ajo and Gila Bend, 8 Mar 2015. (E) Sand
flats S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 17 Feb 2008.

OROBANCHACEAE – Broomrape Family
Ephemerals and herbaceous perennials, with chlorophyll or root parasites lacking
chlorophyll; often glandular. Leaves alternate, the stems leafy or leaves reduced to scales; stipules
none. Flowers bilateral, calyx 4- or 5-lobed; corollas 5-lobed and 2-lipped. Stamens 4, sometimes
with a rudimentary fifth stamen. Ovary superior. Fruit a capsule; seeds numerous and minute.
Worldwide; 99 genera, 2060 species.
1. Stems not succulent; plants with chlorophyll; calyx 4-lobed…........................................... Castilleja
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1. Stems succulent; root parasites without chlorophyll; calyx 5-lobed……………………. Orobanche
Castilleja – Paintbrush, owl’s clover
Annual and perennial herbs; hemi-parasites on roots of grasses and herbaceous plants.
Leaves alternate. Flowers sessile or essentially so, subtended by colorful bracts. Calyx 4-lobed,
colored like the bracts. Upper lip of corolla forming a hood enclosing the anthers. Americas and
northern Asia; 200 species.
1. Spring ephemerals, seldom more than 15 cm tall, with glandular hairs, not felt-like and not woolly;
floral bracts lavender………………………………………………………………... Castilleja exserta
1. Perennial herbs, often 30+ cm tall, with white, felt-like woolly hairs; floral bracts red-orange.
……………………………………………………………………………………….. Castilleja lanata
Castilleja exserta (A. Heller) T.I Chuang & Heckard subsp. exserta
[Orthocarpus purpurascens Bentham]
Purple owl’s-clover. Figure 29.
Attractive spring ephemerals, glandular puberulent and with long hairs. Leaves 1–5 cm long,
pinnately cleft with linear to thread-like lobes. Flowers crowded in terminal spikes. Bracts, calyx,
and petals showy, lavender, about 1–2+ cm long, the bracts multiple-lobed, the corollas with yellow
and red spots terminally.
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Figure 29. Castilleja exserta subsp. exserta. (A) Estes Canyon, 2 Mar 2008. (B) Left to right: corolla, calyx,
and bract, Midway Wash near Hwy 85, 8 Mar 2015. (C) Near Hat Mountain, Sauceda Mts, 27 Feb 2005.

Bajadas and lower slopes in the eastern and central part of Organ Pipe; dense populations
often localized; more common and widespread to the north and east of the Monument. Also a single
record from the southeastern part of Cabeza Prieta.
This subspecies occurs in western and southern Arizona, southwestern New Mexico,
California, Baja California, and northern Sonora. Two other subspecies occur in California.
OP: Alamo Canyon, 2500 ft, Nichol 14 Mar 1939. W base of Ajo Mts, 2500 ft, 14 Mar 1941, Benson
10656. Puerto Blanco Mts, beginning of trail to Dripping Springs, 4 Apr 1973, Holmgren 6650 (ASU, DES).
W flank of Bates Mts, 31 Mar 1978, Bowers 1167 (ORPI). Below Dripping Springs, 30 Jan 1986, Phillips 8610 (MNA, ORPI).
CP: Jose Juan Charco, Prosopis and annual forbs, clay soil, Cutler 17 Mar 1995 (CAB).

Castilleja lanata A. Gray
Indian paintbrush. Figure 30.
Perennial herbs, densely white to grayish woolly-pubescent. Stems often to 30+ cm tall.
Longer leaves often 2–7 (8) cm long; leaves densely white to grayish woolly, mostly entire, linear or
some with 3 slender lobes. Floral bracts deeply 3-cleft, the lobes broad, red-orange and showy, the
corollas ca. 3.5 cm long, tubular and yellow.
Ajo and Diablo mountains in canyons, on rocky slopes, and sometimes shallow soils, at
middle to upper elevations, and also higher elevations in the Puerto Blanco Mountains and occasional
in the Growler Mountains.
Eastward in southern and central Arizona to west Texas, both Baja California states, and
northern Sonora to Nuevo León, San Luis Potosi, and Zacatecas.

Figure 30. Castilleja lanata. (A) Trail to Bull Pasture, 8 Sept 2014. (B) Upper middle fork of Alamo Canyon,
15 Apr 2008.

Felger & Rutman: SW Arizona Flora, Pt. 17, Nyctaginaceae to Plumbaginaceae

45

OP: Alamo Canyon, Nichol 4 May 1939. Summit of Ajo Mts, 1 Apr 1944, Clark 11526 (ORPI). Arch
Canyon, Fay 18 Feb 1978. Boulder Canyon, 3 May 1978, Bowers 1283. NW of Pinkley Peak, Rutman 24 Mar
2001 (ORPI). Diablo Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-23.
CP: Growler Mts, canyon on E side near base of mountain, 24 Mar 2009, Holm 20090324-4.

†Castilleja sp./spp.
There is one Ice Age record for Tinajas Altas, although no member of the genus presently
occurs there. The Organ Pipe fossils are from the Ajo Mountains where both present-day species
occur.
OP: †Alamo Canyon, seeds, 8130 to 29,110 ybp (4 samples). Montezuma’s Head, seeds, 20,490 ybp.
TA: ††Tinajas Altas, seeds, 11,040 ybp.

Orobanche – Broomrape
Ephemerals (those in the flora area; elsewhere annual to perennial herbs), root parasites
without chlorophyll, growing with cooler seasons, the roots short, stubby and coral-like, and without
root hairs. Stems succulent. Leaves reduced to scales, alternate but tending to form a series of tight
spirals. Flowers bilateral; calyx 5-lobed; corollas tubular, 5-lobed and 2-lipped. Stamens 4,
sometimes with a rudiment of a fifth stamen. Capsules with numerous minute seeds. Worldwide;
150 species.
1. Plants more than 10 cm tall; inflorescence stalks thick and multiple-flowered, the flowers purple
and white………………………………………………………………………….. Orobanche cooperi
1. Plants generally less than 10 cm tall; inflorescence stalks relatively slender, each with one or
several flowers, the flowers yellow…………………………………………… Orobanche fasciculata
Orobanche cooperi (A. Gray) A. Heller
[O. ludoviciana Nuttall var. cooperi (A. Gray) Beck]
Desert broomrape; flor de tierra; mo'otadk. Figure 31.
Stems very thick and succulent, the basal portion below ground, roots coral-like, the aboveground stem and inflorescence 10–37 cm tall, suffused with purple-brown, unbranched or with
several branches usually from near the base. Plants, especially the flowers, glandular hairy. Shoots
appearing in spring, flowering and withering by the end of April or earlier. Flowers 2–3 cm long, the
lower ones pedicelled, the upper ones sessile. Corollas 5-lobed, purple and white, the throat marked
with yellow. Stigmas peltate (shallowly cup-shaped) and often bilobed. Parasitic on roots of
Ambrosia shrubs including A. deltoidea, A. dumosa, and probably sometimes A. ilicifolia. Wiggins’
(1964) report of Larrea as a host plant seems unlikely (see Collins & Yatskievych 2015).
Often locally common on low hills, sandy flats, sandy-gravelly washes, and floodplains.
Widespread across the flora region. Orobanche cooperi has been in the Puerto Blanco Mountains for
at least 3500 years (Puerto Blanco Mts, capsules, 990 & 3440 ybp).
The young shoots, available in spring, were apparently widely used, often roasted in coals.
The label on a specimen at the Gray Herbarium (Harvard University), collected by Carl Lumholtz in
the Pinacate Region of northwestern Sonora, reads: “slightly bitter, Papago Indians toast and eat the
plant at this stage. . . . called ‘Camote’ by Spaniards,” indicating that non-Indians also knew of it
being edible. The Cahuillas likewise ate them “before the plants blossom . . . roasted in the coals”
(Barrows 1900: 66) and “peeled prior to eating” (Bean & Saubel 1972), and the Pimas prepared them
in a similar manner (Moerman 2003). Richard and some friends roasted succulent but mature plants
and found them very bitter: “Too bad we did not know to look for younger ones or to peel them.”
Caution: some people have adverse reactions to eating these plants (Amadeo Rea, pers. comm. to
Felger 2003).
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Figure 31. Orobanche cooperi. (A) Sikort Chuapo Mts near the Pipeline Road, 3 Mar 2009. (B) Five-lined
sphinx moth (Hyles lineata) visiting flower, Kuakatch Wash near Hwy 85, 7 Mar 2009. (C) Kuakatch Wash
near E boundary of Organ Pipe, 9 Feb 2014.

Collins and Yatskievych (2015) recognize three subspecies of Orobanche cooperi, one in the
Chihuahuan Desert and two in the Sonoran Desert, both of which occur in the flora area.
1. Corollas (15) 18–22 mm long, lips 5–9 mm long, the lobes with or without an apiculate tooth;
anthers glabrous or sparingly villous, stalked glands present or sometimes absent.
......................................................................................................... Orobanche cooperi subsp. cooperi
1. Corollas 22–32 mm, lips 6–10 mm, upper lobes with an apiculate tooth; anthers pubescent, with
stalked glands on dorsal surface..................................................... Orobanche cooperi subsp. latiloba
Orobanche cooperi subsp. cooperi
“The range of this subspecies is primarily in Arizona (south of the Mogollon Rim) and
southern California and extends into the extreme northern part of Sonora and Baja California. It is
sympatric with subsp. latiloba throughout almost its entire range” (Collins & Yatskievych 2015: 15).
However, there are relatively few specimens from the flora area in southwest Arizona, and it is far
more common in places farther north and east such as the Catalina Mountain region near Tucson,
although there are a few Sonoran collections (George Yatskievych, pers. comm. to Felger, 14 Sep
2015).
The following specimens were determined as subsp. cooperi by L.T. Collins, A.E.L. Colwell, and G.
Yatskievych, 2015:
OP: Aguajita Spring and vicinity, edge of wash, not common, 6 Apr 1988, Felger 88-300. Pima Co.:
Gunsight, 3 mi E of Organ Pipe, 2000 feet, 14 Mar 1941, Benson 10651.
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Orobanche cooperi subsp. latiloba (Munz) L.T. Collins
[O. ludoviciana Nuttall var. latiloba Munz. O. multicaulis Munz]
This subspecies is common across the flora area and elsewhere in southwest Arizona. It
occurs in the Sonoran Desert in Arizona, California, Baja California, Baja California Sur, and Sonora.
It differs from subsp. cooperi in part by having larger flowers.
The following specimens were determined as subsp. latiloba by L.T. Collins, A.E.L. Colwell, and G.
Yatskievych, 2015:
OP: Bates Well, 28 Apr 1939, Nichol 7791. Sandy wash in Cercidium–Hymenoclea association, 1400
ft, 7 mi S of Bates Well, 17 Mar 1945, Gould, Darrow & Haskell 2981. Apparently on Franseria
ambrosioides, deep sand, in wash, creosote bush, palo verde association, foothills of Growler Mts, 1300 ft, 16
Apr 1952, Parker 7975.
CP: Wash 10 mi S of Bates Well, Growler Mts, 1150 ft, 5 Mar 1940, Benson 9922. Silt valley,
Camino del Diablo, 4 mi SE of Tuseral Tank road junction, Franseria deltoides (host), Larrea, Simmons 3 Apr
1964. Desert flats, 1 mi E of Papago Well on Camino del Diablo, 13 Mar 1983, Eiber 22. Sand dunes, E side
of Pinacate lava flow–Camino del Diablo junction, 32º06’N, 113º27’W, 700 ft, 21 Mar 1992, Harlan &
Telewski 99.
TA: W slope of Tinajas Altas Mts near junction of Camino del Diablo and Cipriano Pass Road. 870 ft,
growing in Ambrosia dumosa, Van Devender 6 Mar 1972. In sand along the Camino del Diablo, near the tip of
Vopoki Ridge, parasitic on the roots of Franseria dumosa, near Benchmark 809, Halse 31 Mar 1973. Sandy
soil along wash with Encelia farinosa, 1 mi N, 4 mi W of Tinajas Altas Spring, Tinajas Altas Mts, Lindquist &
Van Devender 26 Mar 1983.
The following specimens have not been determined to subspecies but are likely to be subsp. latiloba:
OP: Bates Well, Armenta Well, Warren 6 May 1975. 3.5 mi E of Dos Lomitas, 31 Mar 2003, Rutman
2003-436 (ORPI).
CP: Heart Tank, Monson 27 Mar 1955 (CAB). Lower slopes of Growler Mt, NE of Charlie Bell Pass,
tributaries to Daniel’s Arroyo, 20 Mar 1992, Crawford 1 & Ayers (ASC). Pinta Sands, Mathes 21 Mar 1992
(ASC). 2 mi NW of Christmas Pass, Rutman 18 Feb 2002.
TA: Frontera Canyon, 18 Mar 1998, Felger 98-104.

Orobanche fasciculata Nuttall
Yellow broomrape, clustered broomrape. Figure 32.
Plants to 15 cm tall. Stems and flowers with stalked glands. Stems several and slender,
branched or solitary, each bearing one to several bright yellow flowers in spring. Flowers pedicellate,
1.5–3 cm long.
In the flora area known from the Ajo Mountains, in Alamo Canyon and perhaps also
occasionally in the middle to upper elevations. Generally not occurring elsewhere within the Sonoran
Desert.
Western and central North America from Alaska to northern Mexico.
OP: Ridge due S of Alamo Canyon primitive campground, Apr 1991, Marian Rohman (photo, ARIZ,
ORPI). Alamo Canyon, middle fork, 2863 ft, shallow soil on a N-facing bedrock bed-slope above the middle
fork, immediately adjacent plants Bouteloua repens, Eriogonum fasciculatum, 25 Apr 2003, Rutman 2003-497
(ORPI).
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Figure 32. Orobanche fasciculata. (A) Upper middle fork of Alamo Canyon, 26 Mar 2005. (B) Miller Creek
Trail, Rincon Mts, 15 Apr 2015, photo by Sue Carnahan.

OXALIDACEAE – Oxalis Family
Herbs and vines to trees. Worldwide; 6 genera, 770 species.
Oxalis – Wood-sorrel
Annual or perennial herbs, rarely succulent shrubs; worldwide; 700 species.
Oxalis albicans Kunth
Wood sorrel. Figure 33.
Semi-succulent, perennial herbs with a woody taproot, and slender, lax stems to 25+ cm long;
plants with both large and small short hairs, many of them curled or crisped and 0.3–0.5 mm long.
Leaves alternate, clover-like with 3 leaflets that fold along the midrib to close at night. Leaflets
obcordate, to 1.5 cm long. Inflorescences slender, with 1–3 flowers. Flowers on slender pedicels,
radial, with 5 sepals and 5 petals. Petals bright yellow, clawed, 1 cm long. Fruits cylindroid, fleshy
and explosively dehiscing capsules. Reproductive spring to fall.
Canyon bottoms and moist, often shaded habitats at higher elevations in the Ajo Mountains.
Arizona to southwest Texas, and northern Mexico including Baja California Sur.
OP: N slope of canyon N of Alamo Canyon, 3500 ft, shaded slopes, 31 Mar 1948, Darrow 3854. Bull
Pasture Trail, 11 Sep 1988, Wilson 190. Arch Canyon, beneath arch, Rutman 26 Sep 2002 (ORPI). Bull
Pasture, 9 Apr 2005, Felger 05-174 (ARIZ, ASU).
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Figure 33. Oxalis albicans. Bull Pasture Trail: (A) 19 Sep 2014; (B) 7 Mar 2014.

PAPAVERACEAE – Poppy Family
Cool-season ephemerals and perennial herbs (those in the flora area; elsewhere sometimes
also shrubs and small trees); with diverse alkaloids in milky (latex) colored or colorless sap. Leaves
alternate; stipules none. Flowers radial. Sepals 2 or 3, enclosing the bud before it opens and falling
as the flower opens. Petals separate, often twice as many as the sepals. Stamens many. Fruits of
capsules. Seeds numerous.
Worldwide; 44 genera, 825 species.
1. Plants coarse and spiny throughout……………………………………………………… Argemone
1. Plants delicate and unarmed (spineless)………………………………………………. Eschscholzia
Argemone – Prickly poppy, cardo
Thistle-like herbaceous perennials or facultative annuals, often robust (rarely shrubs);
herbage, sepals, and fruits glaucous and conspicuously prickly-spiny throughout, with toxic yellow or
orange latex when fresh, black when dry. First leaves usually in a basal rosette; leaves sessile, the
upper ones clasping. Flowers large. Sepals mostly 3, each with sub-terminal spinescent horns.
Petals usually 6. Stamens numerous. Capsule valves opening terminally; seeds numerous. Americas
and Hawaii; 30 species.
1. Sap (latex) pale lemon-yellow; petals white, 3–5 cm long; stamens 150 or more; capsules 3–4.5 cm
long……………………………………………………………………………... Argemone gracilenta
1. Sap bright yellow; petals yellow, 2.5 cm long; stamens 40–75; capsules 2.5–3.5 cm long.
…………………………………………………………………………………. Argemone ochroleuca
Argemone gracilenta Greene
Prickly poppy, cowboy’s fried eggs; cardo. Figure 34.
Robust herbaceous perennials often to 1+ m tall, also flowering in first season. Herbage,
sepals, and fruits glaucous and densely prickly-spiny. Sap lemon-yellow, drying black. Leaves 8–20
(40) cm long, pinnately lobed, thistle-like. Flowers large, with white petals 3–5 cm long, and about
150+ yellow stamens. Often flowering during hot weather in late spring or early summer after most
wildflowers have dried up, and continuing sporadically through the summer. Capsules 3–4.5 cm
long.
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Figure 34. Argemone gracilenta. (A–C) Why, 3 Apr 2005. (D) West of Three Points (Robles Junction), Hwy
86 at mile 145, 16 Apr 2015.

Widely scattered across the flora area at lower elevations and often seasonally abundant in
low-lying, poorly drained silty-clayish soils of floodplains and playas, sandy washes, and often in
disturbed habitats.
Arizona, western Sonora, and both Baja California states.
OP: Walls Well, Nichol 28 Apr 1939. West gate [Bates Well Road at N boundary of Monument],
1500 ft, 23 Apr 1942, Cooper 611. Loamy flat W of Cuerda de Leña wash, just S of N boundary, 23 Mar 2003,
Rutman 2003-390 (ORPI).
CP: Las Playas, 31 Jan 1992, Felger 92-11. Between O’Neill Hills & Pinacate Lava, 17 Mar 1992,
Yeatts 3208 (CAB). Daniels Arroyo at Charlie Bell Road, 9 Apr 1993, Felger 93-365.

**Argemone ochroleuca Sweet subsp. ochroleuca
Mexican prickly poppy; cardo. Figure 35.
Herbage, sepals, and fruits glaucous and conspicuously prickly-spiny. Sap bright yellow.
Leaves 8–15+ cm long, pinnately lobed, thistle-like. Petals pale yellow, 2.5 cm long. Stamens 40–
75, pale yellow. Capsules 2.5–3.5 cm long.
Widely scattered, rarely encountered, and probably not established in the flora area; washes
and disturbed habitats such as roadsides. In the mid-1990s it was locally common in Gunsight Wash
but died out during two consecutive dry winters of the late 1990s. Probably not native in the flora
area.
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Figure 35. Argemone ochroleuca subsp. ochroleuca. (A) Near Alamos, Sonora, 9 Apr 2015; (B) Alamos, 30
Apr 2014; photos by Sue Carnahan. (C) Agua Dulce Wetland, Ironwood Forest National Monument, 16 Apr
2015, photo by Elizabeth Makings.

This species is weedy and adventive worldwide, the original distribution difficult to
determine. The plants and flowers are smaller than those of the white-flowered prickly poppy.
OP: Growler Wash, 1 mi downstream from Bates Well, petals light yellow, Johnson 25 Apr 1992
(ASU, det. G.B. Ownby 1992).

Eschscholzia – Gold poppy
Winter-spring ephemerals in the Sonoran Desert. Glabrous, the sap colorless. Leaves 3times dissected into linear segments. Flowers yellow to orange, open during the day, closing in
cloudy weather. Sepals 2, united into a cap pushed off by the opening flower. Petals usually 4.
Capsules slender, ribbed, 2-valved, dehiscent from base. Seeds rounded and elaborately sculptured.
Western North America; 12 species.
1. Flowers mostly 1 per stalk (scape), the plants otherwise nearly stemless; floral receptacle with a
ring-like winged rim; petals 15–40 mm long (may be smaller when drought-stunted); stamens 20 or
more; capsules 4.7–8 cm long…………………………… Eschscholzia californica subsp. mexicana
1. Stems of larger plants branched, leafy, and with several or more flowers; receptacle not winged;
petals 3.2–8 mm long; stamens mostly fewer than 12; capsules 2.3–5 (6) cm long.
…………………………………………………………………………..….. Eschscholzia minutiflora
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Eschscholzia californica Chamisso subsp. mexicana (Greene) C. Clark
Mexican gold-poppy; amapolita del campo; ho:hi ’e’es. Figure 36.
Herbage and capsules bluish glaucous. Leaves mostly basal, 6–11 cm long. Flowering stalks
usually 7–20 cm long and mostly leafless, 1-flowered, or with several 1-flowered branches or
pedicels. Floral receptacles forming a cup with a spreading winged rim. Flowers showy, the petals,
stamens, style, and stigma bright yellow-orange, the petals 15–40 mm long (as small as 7 mm when
drought-stunted at end of season), the stamens 20–24. Capsules 4.7–8 cm long. Seeds 1.1–1.3 mm
wide, similar to those of E. minutiflora.
Widespread in Arizona Upland areas of Organ Pipe including washes, roadsides, bajadas,
canyons, and rocky slopes, and along the San Cristobal Wash in Cabeza Prieta.
Southeastern California to western Texas, southern Nevada, southwestern Utah, northern
Sonora, both Baja California states, and northwestern Chihuahua.

Figure 36. Eschscholzia californica subsp. mexicana. (A) Wash crossing Hwy 85 near N boundary of Organ
Pipe, 14 Feb 2015. (B & D) N slope of the Puerto Blanco Mts, 12 Mar 2015. (C) Ten Mile Wash at Pipeline
Road, NE of Ajo, 4 Mar 2009. (E) Coffeepot Mountain, Sikort Chuapo Mts, 27 Feb 2005.
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Disjunct and separated by the intervening severe desert from the more western subsp.
californica, which ranges from Washington to northwestern Baja California. This species probably
extended its range in the Sonoran Desert region during glacial times and has been isolated by
increasing aridity. The California or Mexican gold poppy is sometimes cultivated and often included
in wildflower seed packages.
OP: Quitobaquito, Nichol 10 Mar 1939 (the only record from the Quitobaquito area). Alamo Canyon,
Nichol 14 Mar 1939. Arch Canyon, 3500 ft, 28 Mar 1965, Niles 556. 0.6 mi E of Lukeville, 20 Feb 1988,
Felger 88-07.
CP: San Cristobal Wash, 13 Mar 2014, Rutman, photo.

Eschscholzia minutiflora S. Watson
Little gold-poppy. Figure 37.
Herbage bluish glaucous, highly variable, the larger plants with multiple-flowered leafybranched stems 15–45 cm long (much smaller on young or stunted plants). Leaves 3–11 cm long,
reduced upward. Petals 3.2–8 mm long, yellow-orange. Stamens often 8–10. Capsules mostly 2.3–5
(6) cm long. Seeds globose, 1–1.2 mm wide, dark brown with a reticulate pattern of grayish white
sac-like hairs swelling when wet.

Figure 37. Eschscholzia minutiflora. (A) Near Bluebird Mine, 9 Mar 2014. (B) Eagle Tail Mountains
Wilderness, Maricopa Co., 2 Apr 2008, photo by Elizabeth Makings. (C) Aguajita Wash near South Puerto
Blanco Drive, 25 Feb 2015. (D) Estes Canyon near trailhead, 27 Feb 2014.

Widespread across the flora area in many habitats including washes, bajadas, plains, and
rocky slopes. It is common from Tinajas Altas to the southwestern part of Organ Pipe and the Senita
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Hills area, but also in Estes Canyon in the Ajo Mountains. Elsewhere in Organ Pipe is uncommon
and localized. It seems to thrive best on granite-derived soils.
Southeastern California to Baja California Sur, southern Nevada, southwestern Utah, western
Arizona, and northwestern Sonora.
OP: Victoria Pass near Burnham’s Mine, McDougall 8 Apr 1941. Estes Canyon, 27 Mar 1966, Niles
722. Aguajita Wash, 6 Apr 1988, Felger 88-290. Large wash SW of Scarface Mt, 22 Mar 2003, Rutman 2003381.
CP: Heart Tank, Simmons 6 Mar 1964 (CAB). 1 km N of Tule Well, 11 Apr 1993, Felger 93-440.
TA: Vicinity of Tinajas Altas, Van Devender 5 Mar 1983. Tinajas Altas, canyon-wash just E of the
tinajas, 28 Mar 2010, Felger 10-188. Surveyors Canyon, canyon bottom, 29 Mar 2010, Felger 10-206.

PHRYMACEAE – Monkey Flower Family (includes Scrophulariaceae, in part)
Annuals to herbaceous or woody perennials. Nearly worldwide; 13 genera, 188 species.
Erythranthe – Monkey-flower
Ephemerals (those in the flora area; also perennials elsewhere). Leaves opposite; stipules
none. Flowers bilateral, in pairs from axils of opposite leaves or in bracteate racemes. Calyx often
inflated, the sepals united into a strongly 5-angled or pleated tube, and 5-lobed. Corollas deciduous,
slightly to strongly 2-lipped. Stamens 4, fertile. Fruits of capsules with numerous small seeds.
Americas and Asia; 111 species. Erythranthe is a genus segregated from Mimulus (Barker et
al. 2012; Nesom 2012).
1. Flowers bright yellow, 1–2 cm long; calyx more than 8 mm long, becoming enlarged and inflated
in fruit…………………………………………………………………………… Erythranthe cordata
1. Flowers pink or yellow, less than 1 cm long; calyx 4–6 mm long, enlarging to less than 9 mm in
fruit and not inflated……………………………………………………….…….. Erythranthe rubella
Erythranthe cordata (Greene) G.L. Nesom
[Mimulus cordatus Greene. M. guttatus Fischer ex de Candolle, in part, misapplied]
Monkey flower. Figure 38.
Spring ephemerals (in the flora area), highly variable in size depending on water, several–30+
cm tall. Leaves often petioled below and sessile above, to ca. 15 cm long (usually much smaller),
ovate to rounded, the margins toothed. Inflorescence racemose. Flowers pedicellate; calyx swollen
in fruit; corollas often 1–1.5 cm long, bright yellow with red spots in the throat and lip. Capsules
often 5–10+ mm long.
Waterholes, temporary pools, and puddles in canyons in the Ajo and Puerto Blanco
mountains.
Generally in wetland habitats. Southwestern USA in Arizona, California, Colorado, Nevada,
New Mexico, Texas, and Utah, and northwestern Mexico in Chihuahua, Coahuila, and Sonora.
“Plants of Erythranthe cordata vary greatly in size but are consistently distinguished from E.
guttata sensu stricto in their small corollas, autogamous breeding, and lack of rhizome” (Nesom
2015: 1). Erythranthe guttata ranges from Alaska and Canada to northern Mexico (Nesom 2012,
2015), but does not extend into the core area of the Sonoran Desert.
Fresh leaves can be eaten like lettuce (Chestnut 1902; Yanovsky 1936). The young, tender
leaves may have a mushroom-like flavor, especially when growing in the shade, but taste bitter when
older or in harsher conditions.
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Figure 38. Erythranthe cordata. Alamo Canyon: (A) 4 Apr 2014; (B & D) 24 Mar 2008; (C) 26 Feb 2014.
OP: Alamo Canyon, Nichol 14 Mar 1939. Dripping Springs, 15 Apr 1952, Cottam 12817. Near Bull
Pasture Spring, 3300 ft, 5 Apr 1978, Bowers 1206. Bull Pasture, 10 Apr 2005, Felger 05-202.

Erythranthe rubella (A. Gray) N.S. Fraga
[Mimulus rubellus A. Gray]
Little monkey-flower. Figure 39.
Diminutive winter-spring ephemerals, 1.5–8 cm tall. Herbage often reddish, sparsely shorthaired. Leaves 5–10 mm long, the lower ones often broadly obovate, short petioled, the other leaves
sessile and variable, including oblanceolate to obovate, elliptic, broadly ovate, or oval in shape;
margins entire to broadly and bluntly shallow-toothed. Calyx cylindrical, slightly enlarging in fruits,
4–6 mm long, the lobes short and sparsely ciliate. Corollas protruding 4.5–6 mm from the calyx,
corolla lobes notched, some populations with pink corollas, but mostly bright yellow with a maroonred nectar guide, or the throat white with pink and the palate (the projecting part of the lower lip that
closes the throat) yellow.
Locally in the Ajo Mountains and Gunsight Hills; washes and often moist microhabitats on
rock slopes, and likely to be more widespread.
Southern California to Wyoming and New Mexico, both Baja California states, and
northwestern Sonora.
OP: Alamo Canyon, damp sand, 19 Mar 1933, Shreve 6202. Alamo Canyon tributary just below crest
of Ajo Mts, Rutman 5 Mar 1998 (ORPI). Gunsight Hills, NE corner of Monument, Rutman 4 Apr 1998 (ORPI).
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Figure 39. Erythranthe rubella. Salero Ranch, Santa Cruz Co., 21 Mar 2014, photos by Sue Carnahan.

PHYTOLACCACEAE, Rivina, moved to RIVINACEAE (see Stevens 2012) in a forthcoming part
of this flora series.
PLANTAGINACEAE – Plantain Family
Herbs and shrubs. Leaves opposite or alternate, sometimes in basal rosettes, simple, entire to
dissected, without stipules. Flowers radial (Plantago) or bilateral. Calyx 4- or 5-lobed (the lobes
often nearly separate and referred to here as sepals); corollas 4- or 5-lobed; stamens 2 or 4, and
sometimes with a staminode. Fruit a capsule with numerous small seeds, or 2-seeded in Plantago.
Worldwide; 90 genera, 1900 species. Except for Plantago, those in the flora area were
formerly included in Scrophulariaceae.
1. Shrubs; flowers bright yellow…………………………………………………………….. Keckiella
1. Ephemerals or herbaceous perennials, not shrubs; flowers various colors.
2. Leaves basal, the vegetative stems not developed or very short; corollas radially symmetrical or
nearly so, papery, whitish to brown, and persistent; capsules with 2 seeds. ……………… Plantago
2. Stems well developed; corollas bilaterally symmetrical, colorful, not papery, and often not
persistent; capsules many seeded.
3. Plants vining or twining.
4. Stems often reaching 1+ m long; leaf blades triangular to triangular hastate-lobed, about as
wide as long; corollas lavender-blue, 1.5–2 cm long……....................................... Maurandella
4. Stems less than 1 m long; leaf blades linear to ovate, longer than wide; corollas 1–1.5 cm
long, purple or yellow.
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5. Corollas yellow, 1.5 mm long; capsules globose……………………….… Neogaerrhinum
5. Corollas purple, 0.6–1 cm long, capsules ovoid …. ………………………...... Sairocarpus
3. Plants not vining.
6. Plants usually more than 40 cm tall; larger leaves more than 4 cm long; flowers at least 2 cm
long, rose-pink or rose-purple……………………………………………...……….. Penstemon
6. Plants often less than 30 cm tall; flowers not more than 1.5 cm long and not rose-colored.
7. Plants glabrous; corollas blue, with a prominent, slender spur…………........ Nuttallanthus
7. Plants sparsely to densely pubescent, at least when young; corollas various colors, without
a spur.
8. Leaves entire or toothed; calyx lobes 4; stamens 2 or 4; seeds not corky.
9. Leaves coarsely toothed; calyx 6–8 mm long; corollas dark blue, longer than the calyx;
stamens 4; capsules ovoid……………………………………………………… Stemodia
9. Leaves entire to shallowly toothed; calyx 2–4 mm long; corollas white, shorter than the
calyx; stamens 2; capsules flattened…………………………………………….. Veronica
8. Leaves entire; calyx lobes 5; stamens 4; seeds corky.
10. Herbage viscid-sticky; pedicels shorter than the flowers or fruit...….. Pseudorontium
10. Herbage viscid-sticky or not; pedicels longer than the flowers or fruits.
……………………………………………………………………………..… Sairocarpus
Antirrhinum – Snapdragon
Antirrhinum sensu lato has been segregated into several genera (e.g., Vargas et al. 2004). See
Neogaerrhinum, Pseudorontium, and Sairocarpus.
Keckiella – Bush penstemon
Arizona, Baja California, California, Nevada, and Sonora; 7 species. A genus segregated
from Penstemon.
Keckiella antirrhinoides (Bentham) Straw subsp. microphylla (A. Gray) Straw
[Penstemon microphyllus A. Gray. P. antirrhinoides Bentham subsp. microphyllus (A. Gray) D.D.
Keck. Keckia antirrhinoides (Bentham) Straw subsp. microphylla (A. Gray) Straw]
Desert bush-penstemon. Figure 41.
Woody shrubs to 1.5 m tall, much branched, the stems slender and brittle, often branching at
right angles. Bark light tan. Leaves opposite, petioles short or leaves sessile, mostly 1.5–3 cm long,
more or less ovate, thick, canescent with sparse to moderately dense pubescence of short hairs; leaf
margins entire; facultatively and gradually drought deciduous. Flowers showy; calyx lobes 5, acute;
corollas bright yellow, 1.5–2+ cm long; stamens 4 plus a bearded staminode. Dry, dead capsules
persistent; seeds many. Flowering at least April and May and in October.
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Figure 41. Keckiella antirrhinoides subsp. microphylla. Near Indian Cove Campground, Joshua Tree National
Park, San Bernardino Co., California, 30 Apr 2012.

Rocky slopes and canyons at higher elevations in the Ajo Mountains, often below northfacing cliffs, and one record from the Growler Mountains in Cabeza Prieta.
Western and central Arizona, southeastern California, Nevada, both states of Baja California,
and mountain tops in northwestern Sonora. This is the only member of Keckiella that occurs inland
and east of the western part of California and Baja California. Replaced by subsp. antirrhinoides in
southwestern California and northwestern Baja.
OP: Arch Canyon, Fouts 2 May 1948 (ORPI). Boulder Canyon, 3000 ft, 3 May 1978, Bowers 1281.
Alamo Wash, 31 Mar 1989, Wilson 209.
CP: Growler Mts, vicinity of Growler Peak, just N of Charlie Bell Pass, 302775 E, 3587989 N, Peter
Holm 4 April 2014.

Maurandella
Southwestern USA and Mexico; 2 species. A genus segregated from Maurandya.
Maurandella antirrhiniflora (Humboldt & Bonpland ex Willdenow) Rothmaler
[Maurandya antirrhiniflora Humboldt & Bonpland ex Willdenow.
Asarina antirrhiniflora
(Humboldt & Bonpland ex Willdenow) Pennell]
Blue snapdragon-vine, blue twining snapdragon. Figure 42.
Ephemerals or annuals, or perhaps perennials (perennials elsewhere). Vines climbing into
shrubs and trees such as mesquite; sometimes forming a curtain of slender, intertwining stems;
essentially glabrous. Petioles and pedicels often curved and loosely twining. Leaves alternate, larger
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leaves often 2–3 (4.5) cm long, the blades triangular and hastate-lobed. Flowers snapdragon-like,
solitary from leaf axils, often 1.5–2 cm long (to 3 cm elsewhere). Sepals 5, linear-acute, persistent in
fruit. Corollas lavender-blue, 2-lipped; the base of the lower lip swollen, white with lavender-blue
speckles forming nectar guide-lines and with white hairs. Stamens 4, the filaments hairy at base.
Capsules globose, dehiscent irregularly from near the tip; seeds numerous. Variously growing and
flowering spring, summer, and fall.

Figure 42. Maurandella antirrhiniflora. (A) Kuakatch Wash near E boundary of Organ Pipe, 25 Aug 2008. (B)
Josephine Canyon, Santa Rita Mts, Santa Cruz Co., 11 May 2013; (C) Salero Ranch, Santa Cruz Co., 12 May
2014; photos by Sue Carnahan. (D) Kuakatch Wash near E boundary of Organ Pipe, 7 Oct 2014. (E) Alamo
Wash near Hwy 85, 22 Mar 2015.

Washes and canyons, widely scattered but seldom common; eastern part of Cabeza Prieta and
Organ Pipe mostly in the northern and eastern part, and not in the drier, southwestern portion of the
Monument.
Southern California to Texas, and northern Sonora to Coahuila and Puebla.
OP: Growler Wash, 13 Apr 1941, McDougall 92. 2 mi SE of Walls Well, 30 Aug 1945, Gould 3221.
Bull Pasture Trail, 5 Nov 1977, Bowers 933. Wash just E of Visitor Center, Van Devender 30 Aug 1978
(ORPI). Confluence of Alamo and Cherioni washes, Warren 10 Nov 1983.
CP: Daniels Arroyo, 1 mi N of Lower Well, 12 Jun 1992, Felger 92-544. Charlie Bell Road at Daniels
Arroyo, 10 Apr 1993, Felger 93-351.

Neogaerrhinum
Southwestern USA, Baja California, and Sonora; 2 species.
Antirrhinum.

A genus segregated from
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Neogaerrhinum filipes (A. Gray) Rothmaler
[Antirrhinum filipes A. Gray. Asarina filipes (A. Gray) Pennell]
Yellow twining-snapdragon. Figure 43.
Winter-spring ephemerals. Seedlings and young plants or lower stems sparsely to densely
villous with white hairs, the stems and leaves otherwise glabrate. Stems slender with long internodes,
climbing on shrubs by means of elongated, prehensile pedicels. Leaves opposite at base, alternate
above, the blades broadly lanceolate to ovate at the lower nodes, narrower upward (linear-lanceolate
to linear); larger leaves (1.5) 3–5 cm long, the petioles conspicuous. Pedicels very slender, often 4–
6+ cm long, twining like a tendril when contacting other stems, even those of the same plant, or
twigs, cactus spines, etc. Flowers snapdragon-like, bilateral with glandular hairs and sparse nonglandular white hairs. Corollas 1.5 cm long, 2-lipped, bright yellow. Capsules 5 mm long, globose,
dehiscing irregularly. Seeds numerous, whitish, becoming dark brown with age, 1.1–1.5 mm long,
with several thickened, parallel ridge-like wings on one side, the body irregularly tuberculate on the
other side.

Figure 43. Neogaerrhinum filipes. (A & B) Senita Basin, 18 Mar 2005. (C) Joshua Tree National Park, San
Bernardino Co., California, 10 Apr 2009, photo by Keir Morse (CalPhotos).

Infrequent along washes, canyons, and rocky slopes; widely scattered in Organ Pipe and one
record in the eastern part of Cabeza Prieta.
Northwestern Sonora, western Arizona, southeastern California, southern Nevada, and
southwestern Utah.
OP: Alamo Canyon, 14 Mar 1941, Benson 19669 (RSA). Senita Pass, 13 Apr 1941, McDougall 84.
Quitobaquito, 29 Mar 1988, Felger 88-124. Hills N of Puerto Blanco Mts, Rutman 7 Apr 1998 (ORPI).
Growler Mts, W of Growler Pass, 7 Mar 2003, Rutman 2003-251 (ORPI).
CP: Chico Suni Wash, 2 Feb 2003, Rutman 2003-27.

Nuttallanthus
Annual and biennial herbs. North and South America; 4 species.
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Nuttallanthus texanus (Scheele) D.A. Sutton
[Linaria texana Scheele. L. canadensis (Linnaeus) Dumont de Courset var. texana (Scheele) Pennell]
Texas toadflax, blue toadflax. Figure 44.
Winter-spring ephemerals; what appears to be a basal rosette of pinnate leaves is a rosette of
short, non-flowering, leafy stems that usually wither by flowering time (elsewhere these stems may
develop into flowering stems). Lower leaves opposite, 4–20 mm long; upper stem leaves alternate,
sessile, linear and glandular-punctate, the plants often leafless or nearly so by flowering time.
Flowering stems often 15–25+ cm tall, one or occasionally several, erect and slender. Inflorescences
racemose, compact and elongating in fruit, with a bract beneath each flower. Flowers blue and
attractive, bilaterally symmetrical; corollas 8 mm long plus a conspicuous nectar-filled spur that
attracts insects, the corolla lip serving as a landing pad. Stamens 4. Capsules rounded, 3 mm wide,
opening by terminal slits. Seeds many.

Figure 44. Nuttallanthus texanus. (A) Estes Canyon, 2 Mar 2008. (B–D) Sandy wash near Hwy 85, N end of
Organ Pipe, 25 Feb 2014.

Organ Pipe in the Ajo and Diablo mountains and sand flats in the northern part of the
Monument; washes, canyon bottoms, and rocky slopes and ledges.
Canada to central Mexico and temperate South America.
OP: Arch Canyon, Dakan 13 Jan 1973 (ORPI). NW of Montezuma’s Head, 2000 ft, Van Devender 10
Mar 1978. Bull Pasture, 28 Feb 1989, Baker 7708 (ORPI). Wild Horse Canyon, 2400 ft, Rutman 9 Mar 2001
(ORPI). Armenta Road 1.4 mi W of Ariz Hwy 85, 11 Mar 2003, Felger 03-248.
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Penstemon – Beard tongue
Herbaceous perennials, probably short-lived (those in the flora area), occasionally facultative
ephemerals. Leaves opposite, at first sometimes in a basal rosette, the upper leaves rarely alternate;
leaf margins toothed or entire; lower leaves often petioled, the upper ones sessile. Inflorescences of
oppositely branched panicles or racemes, the flowers subtended by usually conspicuous bracts.
Sepals 5, nearly separate. Corollas showy, moderately to strongly 2-lipped. Fertile stamens 4, the
fifth a sterile staminode, usually bearded (the “beard tongue”); nectaries of glandular hairs on the
filaments. Capsules firm. Seeds numerous, irregularly angled. One or more Penstemon species were
present in the region 11,000 years ago.
North America; 250 species—this is the largest genus of flowering plants endemic to North
America.
1. Leaf margins entire, the upper leaves separate at their base…………………….. Penstemon parryi
1. Leaf margins toothed, the upper leaves joined at their base………... Penstemon pseudospectabilis
Penstemon parryi (A. Gray) A. Gray
Desert penstemon; jaritos, varita de San José; hevel 'e'es. Figure 45.

Figure 45. Penstemon parryi. (A) Kuakatch Wash near E boundary of Organ Pipe, 21 Mar 2008. (B) Pomeroy
Wash at Pipeline Road, Sikort Chuapo Mts, 4 Mar 2009. (C) Diablo Mts near Ajo Mountain Drive, 17 May
2015. (D) Santa Catalina Mountains, 29 Mar 2014. (E) Alamo Wash, 28 Dec 2013. (F) Estes Canyon, 30 Jan
2014.
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Perennials, or functioning as winter-spring ephemerals in the drier areas, taller stems 45–60+
cm. Herbage glaucous and glabrous. Early leaves in a basal rosette. Leaves entire, mostly lanceolate
to elliptic, the lower leaves petioled, the larger leaves 5–12+ cm long, the upper leaves sessile and
narrowed. Flowers on erect, slender, raceme-like panicles. Corollas 2 cm long, bright rose-pink.
Staminode bearded with yellow hiars. Capsules 7–9 mm long. Seeds 1.1–1.8 mm long, dark redbrown, minutely tuberculate (appearing beaded), irregularly angled due to the developing seeds
pressing on one another.
Widespread in Organ Pipe including higher elevations and rare on Childs Mountain.
Expected in the northern and eastern margins of Cabeza Prieta and rare in the Tinajas Altas
Mountains.
Southern Arizona and northwestern and eastern Sonora.
OP: Cipriano Well, Nichol 27 Apr 1939. Quitobaquito, 30 Nov 1939, Harbison 26195. Alamo
Canyon, 3600 ft, Tinkham 19 Apr 1942. 1.5 mi E of Bates Well, 18 Mar 1945, Gould 3006. The Cones, on trail
to Mount Ajo, 3565 ft, 10 Apr 2005, Felger 05-240.
CP: Childs Mt, cliff ridge near tower (summit), one plant seen, Mar 2004, Curtis McCasland
(observation).
TA: Tinajas Altas, wash just below the lower tank, rare, 10 Jan 2002, Felger (observation).

Penstemon pseudospectabilis M.E. Jones subsp. pseudospectabilis
Mojave beard-tongue. Figure 46.
Herbaceous perennials often 0.5–1+ m tall, also flowering in the first year. Stems and leaves
glaucous and glabrous. Larger leaves 7–16.5+ × 3.3–5 cm, broadly ovate, to triangular ovate above,
the margins coarsely toothed; lower leaves petioled and separate, the middle ones sessile, and the
upper leaves connate (leaves of the opposite pair joined at their bases). Pedicels, calyces, and corollas
sparsely to moderately glandular hairy. Corollas bright rose-purple, 2.5–3 cm long. Staminode
glabrous or sparsely bearded with glandular hairs. Capsules 10–14 mm long. Flowering during
cooler months, from mid-October but mostly February–April.
Mountains in the eastern part of Organ Pipe, and locally and mostly in canyons and at higher
elevations in the western part of the flora area.
This species occurs in Arizona, southeastern California, southern Nevada, southwestern New
Mexico, and northern Sonora. The western populations are subsp. pseudospectabilis.
OP: Arch Canyon, 3500 ft, 28 Mar 1965, Lockwood 161. Grass Canyon, 2600 ft, 26 Feb 1978,
Bowers 1091.
CP: Major ravine N of Eagle Tank (Simmons 1966). Large wash below Heart Tank, locally rare, 27
Feb 1993, Felger 93-160. Cabeza Prieta Peak, 2550 ft, N-facing side of summit, 14 Mar 1995, Yeatts 3648
(CAB).
TA: Tinajas Altas, frequent in wash above tanks, 487 m, 8 Mar 1984, Hodgson 2723 (DES). Frontera
Canyon, 18 Mar 1998, Felger (observation). Canyon above Tinajas Altas, canyon bottom and lower N-facing
slopes among rocks, 26 Oct 2004, Felger 04-77.

†Penstemon sp.
TA: †Tinajas Altas, fruits, 10,950 & 11,040 ybp.
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Figure 46. Penstemon pseudospectabilis subsp. pseudospectabilis. Estes Canyon: (A) 17 May 2015; (B & C)
27 Feb 2014; (D & E) 13 Jan 2014.

Plantago – Plantain
Those in the flora area: Small, winter-spring ephemerals. Vegetative stems very short,
commonly appearing stemless. Leaves in close spirals resembling a basal rosette, slender and parallel
veined. Flowering stems slender and leafless. Flowers in spikes, usually wind-pollinated, radially
symmetrical or nearly so, and 4-merous. Sepals green or papery, the corollas papery, straw-colored,
and persistent. Capsule opening around the middle (circumscissile), 2-seeded. When water contacts
the seed coat it quickly forms a jacket of slime (mucilage) that on drying tenaciously glues the seed to
any available substrate.
Annual and perennial herbs. Worldwide; 250 species.
1. Bracts broadly ovate to obovate, with broad papery-membranous margins, none longer than the
sepals; seeds shiny…………………………………………………………………….. Plantago ovata
1. Bracts linear to narrowly oblong, all green (or sometimes with minute membranous wings at base),
the bracts of the lower flowers usually much longer than the sepals; seeds dull...Plantago patagonica
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Plantago ovata Forsskål var. fastigiata (E. Morris) S.C. Meyers & Liston
[P. insularis Eastwood. P. fastigiata E. Morris. P. insularis var. fastigiata (E. Morris) Jepson, not P.
insularis Nyman ex Briquet]
Woolly plantain, Indian wheat; pastora; mumsa. Figure 47.
Winter-spring ephemerals, highly variable in size depending on soil moisture, usually with a
well-developed slender taproot. Herbage, flowering stems, and inflorescences moderately to densely
pubescent with loosely woolly and silky silvery-white hairs. Cotyledons narrow-linear, dark brown
when dry and often persistent. Plants generally appearing stemless, but sometimes forming a short,
leafy stem occasionally reaching 7.5 cm tall. Leaves (4) 5–17 cm × 1–10 mm, erect to ascending or
spreading, linear to linear-lanceolate, gradually narrowed below to a winged petiole; margins entire.

Figure 47. Plantago ovata var. fastigiata. (A) By Lucretia Breazeale Hamilton. (B) Estes Canyon, 27 Feb
2014. (C) W of Quitobaquito, along U.S./Mex border, 5 Feb 2005. (D) 11 mi E of Why, Hwy 86 at mile 62, 5
Apr 2015. (E) Red Tanks parking area, North Puerto Blanco Drive, 15 Mar 2015.

There is considerable variation in plant size, leaf width, and pubescence (Felger 2000).
Plants from the most arid southwestern corner of the flora area and the Gran Desierto dunes in Sonora
often have especially narrow leaves, often only 1–1.5 mm wide. Drought-stressed plants can be as
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small as 6.4–12 mm tall, with persistent cotyledons to 12 mm long, only two leaves 7 mm long, and a
peduncle bearing a single flower and fruit.
Flowering stems (peduncle or scape plus spike) usually several or more per plant, erect to
ascending, (3) 4–20 (30) cm tall, leafless, mostly many-flowered. Flowers and bracts straw-colored
and papery. Floral bracts 2.5–3 mm long, broadly ovate to slightly obovate, with a thickened green
midstripe and broad, papery-membranous white margins; the bracts and sepals similar. Flowers
protogynous (the stigma protrudes from the unopened corolla before the stamens expand). Corollas
membranous-papery and brown, the lobes broad and spreading. Fresh, young flowers, however, have
transparent white or pale pink corolla lobes, and the style and stigma are reddish lavender. Stamens
quivering in the slightest breeze; filaments lavender, the anthers cream-white. Seeds (1.8) 2.1–2.5
(2.7) mm long, 2 per capsule, ellipsoid, shiny yellowish- or reddish-brown, the outer face convex, the
inner face flat and excavated.
Abundant and widespread, especially well developed on sandy soils including dunes, and
desert plains and valleys, hills, and at least most mountains to their summits. This species has been in
the region for at least 20,500 years, although the infraspecific status of the fossils has not been
determined. Bassett and Baum (1969) claimed the North American population resulted from Old
World introduction by California settlers in the late 18th and early 19th centuries, and a number of
authors continued to parrot this claim.
Variety fastigiata is the inland North American variety in southwestern USA and northern
Mexico, and one of the most common and widespread winter-spring ephemerals of the Sonoran
Desert. Other varieties occur in western North America and the Old World (Meyers & Liston 2008).
Plantago ovata is the only known species within the Plantaginaceae having the basic chromosome
number 4; other species have 5 or 6. Of the species belonging to Plantago section Albicans, P. ovata
is the only one also found outside the Old World (Rahn 1979).
The seeds probably were eaten by all Sonoran Desert people (Hodgson 2001). The seeds
were boiled, parched and ground into flour, or often merely soaked in water and consumed as a
beverage or eaten as a gelatin-like mass (Felger 2007; Felger & Moser 1985). In favorable years it is
abundant in spring and could be a significant food source. The seeds were also widely used
medicinally. Commercial psyllium seed derives from cultivated varieties or forms of Old World P.
ovata and P. psyllium.
OP: Tres Alamos Canyon, Nichol 24 Feb 1939. Alamo Canyon, 3000 ft, 14 Mar 1941, Benson 10683.
Dripping Springs, 15 Apr 1952, Parker 7908. 6 mi E of Hwy 85 on Camino Dos Republicas, 11 Feb 1978,
Bowers 1039. Aguajita Wash, 19 Jun 1989, Felger 89-261 (ORPI). Armenta Road 1.4 mi W of Ariz Hwy 85,
11 Mar 2003, Felger 03-256. W side of Sierra Santa Rosa, along border, 12 Mar 2003, Felger 03-373 (ASU).
†Alamo Canyon, seeds, 1150 ybp. †Montezuma’s Head, seeds, 20,490 ybp.
CP: Pinta Sands, 1 Feb 1992, Felger 92-25. Near Tule Well, 19 Mar 1992, Yeatts 3228 (CAB).
Charlie Bell Pass, 3 Apr 1992, Whipple 3923. Charlie Bell Road near east Refuge boundary, 9 Apr 1993,
Felger 93-320.
TA: Above the tinajas, 19 Mar 1998, Felger (observation). Coyote Water, 21 Feb 2005, Felger 05123. †Butler Mts, seeds, 740 to 11,250 ybp (6 samples).

Plantago patagonica Jacquin
[P. purshii Roemer & Schultes. P. purshii var. oblongata (E. Morris) Shinners]
Pastora. Figure 48.
Winter-spring ephemerals somewhat resembling P. ovata. Herbage with tawny brown hairs.
Leaves linear to linear-lanceolate, often 2–8 (12) cm long. Flowering stems leafless, erect to
ascending, often (6) 9–20 (27) cm tall. Bracts green or sometimes with minute membranous wings
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near the base, linear to nearly oblong, the bracts subtending the lower flowers often more than twice
as long as the sepals, becoming shorter on upper flowers; mid-spike bracts 3.5–5 (6) mm long.
Flowers cleistogamous (self-pollinating in the bud, the anthers not exserted beyond the corolla
mouth). Corollas moderately bilateral. Seeds 3 mm long, 2 per capsule, dull dark brown.
Widespread, valleys to rocky slopes across Organ Pipe except the southwestern part; Ajo
Mountains westward to the eastern part of Cabeza Prieta.

Figure 48. Plantago patagonica. (A & C) Wash crossing Hwy 85, N boundary of Organ Pipe, 25 Feb 2015.
(B) Javelina Mountain, Sauceda Mts, 3 Apr 2005. (D) 11 mi E of Why, Hwy 86 at mile 62, 5 Apr 2015.

Western North America from Canada to northern Mexico and introduced farther east, and
disjunct in Argentina and Chile.
The seeds were used in similar ways as those of P. ovata (Hodgson 2001), but P. patagonica
is not as widespread or common in the Sonoran Desert.
OP: Alamo Canyon, 14 Mar 1941, Benson 10683. Near Arch Canyon, 28 Mar 1965, Niles 558. San
Cristobal Wash near W boundary, 20 Mar 2003, Rutman 2003-370. Floodplain near N end of Pozo Nuevo
Hills, 11 Apr 2003, Rutman 2003-454. Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger
(observation).
CP: Jose Juan Represo, 12 Jun 1992, Felger 92-560. San Cristobal Wash at Camino del Diablo, 10
Apr 1993, Felger 93-377.

Pseudorontium
One species; a genus segregated from Antirrhinum.
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Pseudorontium cyathiferum (Bentham) Rothmaler
[Antirrhinum cyathiferum Bentham]
Desert snapdragon, dog’s mouth. Figure 49.

Figure 49. Pseudorontium cyathiferum. (A, C–F) Sandy wash, S side of Sierra Blanca, Pinacate Biosphere
Reserve, Sonora, 18 Feb 2015. (B) N of Mulegé, Baja California Sur, 25 Oct 2006, photo by Patrick Alexander
(SEINet).

Non-seasonal ephemerals, 3–25 cm tall, viscid (sticky) glandular hairy and foul smelling;
often with more than one major stem and branched mostly from the lower half of the plant. Leaves
opposite at lower 1 or 2 nodes, alternate and usually gradually smaller upwards; prominently petioled;
leaf blades ovate to broadly lanceolate, often with apical glands (dark purplish areas); larger leaves
1.5–4 (5.5) × 0.8–1.6 cm. Pedicels shorter than the flowers or fruit, turning downward, inverting the
fruit. Corollas 1 cm long, purple-blue with darker veins, the lip with 2 yellow spots and hairy at the
entrance to the throat. Capsules globose. Seeds many, 1.9–2.5 mm long, whitish, becoming dark
brown with age, with a wide cup-shaped wing surmounted by a linear body 1.5–1.7 mm long and
tuberculate on irregular ridges.
Washes, bajadas, canyons, and slopes; widespread across the region but seldom common.
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Sonoran Desert in southwestern Arizona, southeastern California, both Baja California states,
and Sonora.
OP: Quitobaquito, 27 Nov 1939, Harbison 26182 (SD). Senita Basin, 2 Mar 1989, Baker 7715 (ASU,
ORPI). Alamo Canyon, 15 Mar 2003, Rutman 2003-325 (ORPI). NE slope of Pinkley Peak, Rutman 31 Oct
2003 (ORPI).
CP: 26 mi W of Papago Well, Tule Mts, 1000 ft, 15 Apr 1940, Benson 10792. Near Tule Well: 20
Mar 1992, Yeatts 3236 (CAB); 23 Mar 2002, Harlan 512. Cabeza Prieta Tanks, 15 Jun 1992, Felger
(observation).
TA: Frontera Canyon, 18 Mar 1998, Felger (observation). Tinajas Altas Pass, 2 Mar 2014, Sue
Carnahan, photo.

Sairocarpus – Snapdragon
Winter-spring ephemerals. Branchlets often twining. Leaves alternate, except lowermost
leaves opposite. Flowers small and snapdragon-like. Capsules ovoid with many seeds.
At least a dozen species in southwestern USA and northwestern Mexico. A genus segregated
from Antirrhinum (Barringer 2013, and in press).
1. Plants glandular-pubescent; leaves mostly ovate; pedicels mostly not longer than the flowers
…..............................................................……………..............…………… Sairocarpus nuttallianus
1. Plants glabrous or essentially so (except sparsely pubescent at base); leaves mostly linear or nearly
so; pedicels mostly longer than the flowers …..................................................... Sairocarpus watsonii
Sairocarpus nuttallianus (Bentham) D.A. Sutton
[Antirrhinum nuttallianum Bentham subsp. subsessile (A. Gray) D.M. Thompson. A. nuttallianum
var. subsessile (A. Gray) Jepson. A. pusillum Brandegee]
Lesser snapdragon, violet snapdragon. Figure 50.
Plants glandular-pubescent; usually with a single main axis and only short branches from
above the approximate mid-height of the plant. The glandular-sticky stems often stick together in
wind or when collected. Larger plants usually with some prehensile, or twining, branchlets. Leaves
0.5–3+ cm long, petioled, the blades ovate. Some plants may have exclusively chasmogamous
flowers, the corollas about 1 cm long, violet-purple, the lower lip (palate) with two (sometimes
confluent) whitish patches with purple venation, the tube with purple veins; other plants may have
chasmogamous and cleistogamous flowers.
Ajo Mountains in canyons and rocky slopes to higher elevations and sometimes extending
westward along major washes to the desert floor in the vicinity of Hwy 85.
Southern and central Arizona, expected in northern Sonora, and disjunct in Pacific southern
California to Baja California Sur.
OP: Arch Canyon, 5 Apr 1978, Bowers 1174 (ORPI). Junction Ajo Mt Drive with Boulder Canyon,
18 Apr 1983, Thompson 264. Alamo Canyon bridge on Hwy 85, Rutman 4 Apr 2001 (ORPI). Alamo Canyon,
29 Mar 2003, Felger 03-413. Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-272.
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Figure 50. Sairocarpus nuttallianus. Salero Ranch, Santa Cruz Co., photos by Sue Carnahan: (A) 31 Mar
2012; (B) 1 Apr 2013; (C) 16 Apr 2015.

Sairocarpus watsonii (Vasey & Rose) D.A. Sutton
[Antirrhinum watsonii Vasey & Rose. A. kingii S. Watson var. watsonii (Vasey & Rose) Munz]
Watson’s snapdragon. Figure 51.
Plants with delicate stems, the larger plants often with slender, twining branchlets; often
sparsely pubescent at the base with glandular hairs, and glabrous or essentially so above. Leaves
linear or nearly so, mostly 1–4+ cm long. Pedicels longer than the flowers. Corollas 6–7 mm long,
bluish purple to dark purple with the lower lip (palate) white striped with purple, or the first flowers
often cleistogamous with highly reduced, whitish corollas.
In the USA known only from Organ Pipe, in the Ajo Mountains and westward to the vicinity
of the Monument headquarters. Otherwise mainly along the Sonora coast from the vicinity of
Guaymas to Puerto Lobos and the Sierra Viejo near Caborca, islands in the Gulf of California, and
much of the Baja California Peninsula.
OP: Between Diaz Mt and Sweetwater Wash, Schmitt 24 Feb 1973 (ORPI). 2 mi W of Sweetwater
Pass [northern Sonoyta Valley], 31º59’25”N, 112º41’ 55”W, 640 m, E-facing hillside, near or under shrubs,
weak annual with prehensile lateral shoots, flowers blue-lavender with white center, 1 Mar 1989, Baker 7707
(ASU, ORPI; cited by D.J. Pinkava et al, 1992, J. AZ-Nev. Acad. Sci. 24/25: 17). Estes Canyon, Rutman 15
Mar 1998 (ORPI). 0.5 mi E of main campground [near visitor center], rocky slopes of S-facing hill, Rutman 31
Mar 1998 (ORPI).
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Figure 51. Sairocarpus watsonii. E-facing hillside, northern Sonoyta Valley, with Ambrosia deltoidea,
Carnegiea gigantea, Calliandra, Coursetia, and Simmondsia, 1 Mar 1989, Baker 7707 (ASU 159935).

Stemodia
Mostly perennial herbs and some shrubs; worldwide; 50 species.
Stemodia durantifolia (Linnaeus) Swartz
Purple stemodia. Figure 52.
Herbaceous perennials, also flowering in the first season, stems usually erect, to 30–40 tall;
glandular pubescent. Leaves opposite, larger leaves often 8–15 mm long, the first leaves in a basal
rosette, upper stem leaves reduced; leaf margins serrated. Pedicels 1–6 mm long; sepals 6–8 mm
long; corollas 8–10 mm long, dark blue. Capsules ovoid; seeds many.
In the flora area known only from several records at water’s edge in the bottom of Alamo
Canyon.
Southwestern USA and tropical America.
OP: Alamo Canyon: Wash, Dakan 2 Feb 1972 (ORPI); Wash bed of S fork of Alamo Canyon, next to
a pool, 7 Sep 2013, Rutman 20130907-5.
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Figure 52. Stemodia durantifolia. Alamo Canyon near Alamo Well: (A) 9 Sep 2013; (B) 11 Mar 2014.
(C) King Canyon, Tucson Mts, 21 Feb 2009, photo by Patrick Alexander (SEINet). (D) Sabino Canyon, Santa
Catalina Mts, Aug 2011, photo by Anthony Mendoza (SEINet).

Veronica
Northern Hemisphere, especially Eurasia; 250 species.
Veronica peregrina Linnaeus subsp. xalapensis (Kunth) Pennell
Purslane speedwell, necklace-weed. Figure 53.
Delicate winter-spring ephemerals, (6) 10–30 cm tall. Leaves and lower stems glabrate, the
upper stems with slender stalked glands. Leaves opposite, 6–24 mm long, usually deciduous by
fruiting time, oblong to elliptic or oblanceolate, the margins entire to shallowly toothed. Racemes
elongated, mostly terminal, reaching 15–25 cm on larger plants, the floral bracts alternate and
gradually reduced upwards. Pedicels short. Flowers minute and inconspicuous. Sepals 4, fruiting
sepals 2.5–4 mm long. Corollas and stamens white, the corollas smaller than the calyx. Stamens 2.
Capsules obcordate, 3–4 mm wide, distinctly flattened, wider than long. Seeds yellow-orange, many,
(0.6) 0.7 (0.8) mm long, smooth, flattened on one side, ridged on the other side.
Locally on wet soil at charcos, tinajas, and canyon-bottom waterholes and puddles,
sometimes abundant at the large playas in Cabeza Prieta, and formerly bordering the pond at
Quitobaquito.
This subspecies ranges from Alaska and Canada to Central America and South America.
Another subspecies occurs in temperate North America and Eurasia.
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Figure 53. Veronica peregrina. (A) Pinacate Junction, Pinacate Biosphere Reserve, Sonora, 7 Mar 2015. (B)
Hartwell Canyon, NW of Sedona, Yavapai Co., 4 May 2005, photo by Max Licher (SEINet). (C) Middle fork
of Alamo Canyon, 26 Mar 2005.
OP: Quitobaquito: With Poa annua and Myosurus in marshy area bordering alkaline pool, 18 Mar
1945, Gould 2987; Wet soil on edge of lake, 17 Apr 1952, Parker 7995. Alamo Canyon, Dakan 6 May 1973
(ORPI). Bull Pasture, 5 Apr 1978, Bowers 1207 (ORPI).
CP: Las Playas, Phelps 19 Mar 1978 (ASU). Jose Juan Represo, 12 Jun 1992, Felger 92-563. Cabeza
Prieta Tanks, 15 Jun 1992, Felger (observation).

PLUMBAGINACEAE – Leadwort Family
Perennial herbs and shrubs; 27 genera, 836 species.
Plumbago
Herbs and shrubs; worldwide, 20 species.
Plumbago zeylanica Linnaeus
[P. scandens Linnaeus]
Doctorbush; estrenina. Figure 54.
Sprawling subshrub perennials, with upright to scandent stems. Leaves thin, mesophytic, and
tardily drought-deciduous, often 6–10+ cm long, petioled, the blades lanceolate to elliptic or ovate.
Flowers 5-merous, often 1+ cm wide. Corollas, filaments, style and stigma satiny white, the anthers
violet-purple before opening longitudinally to shed the white pollen, the anthers then turn dark blue.
The calyx bears stalked glands that stick to almost anything, and similar glands on the flowering stalk
and bracts begin exuding at about the time of anthesis, perhaps protecting the flowers and fruits from
predation; the calyx encloses the fruit. Fruits of 1-seeded capsules, 8 mm long, circumscissile near
the base, readily detaching and adhering. Flowering at various seasons with warm weather and
sufficient soil moisture.
Uncommon, in mesic areas of canyons in the Ajo Mountains.
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Eastward in southern Arizona to Texas, Florida, and to South America and widespread in the
Old World.
OP: N fork of Alamo Canyon, 2750 ft, 7 Oct 1951, Parker 7744. Arch Canyon, 3 May 1979, Bowers
1299.

Figure 54. Plumbago zeylanica. Cultivated plant in Ajo garden: (A & C) 28 Sep 2008; (D) 26 Sep 2006. (B)
Barranca de Batopilas, Sierra Madre Occidental, Chihuahua, Mexico, 22 Mar 2007, photo by Patrick Alexander.
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ABSTRACT
A floristic and natural history account is provided for the phlox family as part of the vascular
plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona. The family
includes 9 genera, Aliciella, Eriastrum, Gilia, Ipomopsis, Langloisia, Leptosiphon, Linanthus,
Loeseliastrum, and Phlox, and 14 species in the flora area, all of which are native, plus unidentified
Gilia fossils 8130 to 13,500 ybp. This is the eighteenth contribution for this flora published in
Phytoneuron.

This contribution to our flora in southwestern Arizona is published in a series in Phytoneuron
and also available open access on the website of the University of Arizona Herbarium (ARIZ):
http://cals.arizona.edu/herbarium. The flora area covers 5141 km2 (1985 mi2) of contiguous protected
areas in the heart of the Sonoran Desert (Figure 1). The first article in this series includes maps and
brief descriptions of the physical, biological, ecological, floristic, and deep history of the flora area
(Felger et al. 2013a). Explanation of the format for the flora series is provided in part 3 (Felger et al.
2013b). Fossil specimens from packrat middens are indicated with a dagger symbol (†). All
specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2016). All photos and scans are by Sue Rutman unless otherwise stated. Generic descriptions
for the Polemoniaceae cover the genus as a whole, while the keys and species description pertain to
populations as they occur in and near the flora area.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.

POLEMONIACEAE – Phlox Family
Ephemerals or perennial herbs (rarely shrubs, small trees, or vines elsewhere). Leaves
opposite or alternate, in basal rosettes, or opposite below and alternate above, simple and entire to
dissected; stipules none. Flowers in modified cymes or solitary, 5-merous, radial (actinomorphic) or
bilateral (zygomorphic). Sepals usually fused below into a tube. Corollas sympetalous; filaments
attached to the tube. Ovary usually 3-carpellate with 3 chambers. Style 1; stigma lobes 1 per carpel
(stigmas 3-lobed among those in the flora area). Fruit usually a capsule; seeds 1–many, often
mucilaginous. North temperate regions worldwide, western North America, and western South
America; 20 genera, 385 species (Porter & Johnson 2000; Porter & Patterson 2015; Wilken & Porter
2005).
Among the 14 species in the flora area, two are perennials (Ipomopsis multiflora and Phlox
tenuifolia) and the others are cool-season ephemerals. There are no summer or non-seasonal
ephemerals and no facultative annual/perennials. The two perennials are restricted to the Ajo
Mountains, while most of the ephemerals are widely distributed across the flora area although mostly
in Organ Pipe. There are no non-native Polemoniaceae in the flora area. Gilia fossil specimens were
found in fossil packrat middens. Representatives of Polemoniaceae in the flora area show
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biogeographic affinity with regions of winter rainfall to the west and north, especially California and
the Great Basin. Their seeds are small, not winged, and except for those in Aliciella, Linanthus
demissus, and Phlox, are highly hygroscopic and upon contact with water immediately produce an
envelope of slime, or mucilage, which as it dries tenaciously cements the seed to anything it touches.
These species tend to have relatively thick, wrinkled seed coats that expand when wet.
Table 1. Local distributions and growth forms of Polemoniaceae. † = Fossil. OP = Organ Pipe Cactus
National Monument; CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. WI = winterspring/cool-season ephemerals and PR = perennials.

Taxa
Aliciella latifolia
Eriastrum diffusum
Eriastrum eremicum
Gilia flavocincta
Gilia stellata
(†Gilia sp.)
Ipomopsis multiflora
Langloisia setosissima
Leptosiphon chrysanthus
Linanthus bigelovii
Linanthus demissus
Linanthus jonesii
Linanthus maricopensis
Loeseliastrum schottii
Phlox tenuifolia
Totals: 14

Organ
Pipe
OP
OP
OP
OP
(OP)
OP
OP
OP
OP
OP
OP

Region
Cabeza
Prieta
CP
CP

Tinajas
Altas
TA
TA

CP

TA

CP

TA

CP
CP
CP

TA
TA

OP
11

6

6

Growth Form
Winter
Perennial
ephemeral
WI
WI
WI
WI
WI
(WI)
PR
WI
WI
WI
WI
WI
WI
WI
PR
12
2

1. Leaves opposite (upper leaves sometimes alternate); flowers nocturnal or diurnal.
2. Perennials; flowers diurnal and white; Ajo Mountains…………………………………..…. Phlox
2. Ephemerals; flowers nocturnal or diurnal, white, yellow, or cream and speckled; widespread.
3. Flowers bright yellow; opening diurnally, closed at night………………………... Leptosiphon
3. Flowers white or cream and speckled; opening at sunset and nocturnal, generally closed during
the day or if diurnal then flowers with red, maroon or purplish spots or streaks in the throat.
………………………………………………………………………………………….. Linanthus
1. Leaves alternate; flowers diurnal.
4. Perennials from a knotty, woody base; stems leafy throughout……………………….. Ipomopsis
4. Spring ephemerals; first leaves in a basal rosette, the stem leaves reduced or clustered near stem
tips.
5. Flowers in woolly heads; corolla lobes blue……………………………………….... Eriastrum
5. Flowers not in woolly heads; corolla lobes various colors, sometimes bluish (among Gilia).
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6. Leaves and calyx lobes bristle-tipped; flowers sessile in leaf axils or in dense, compact and
leafy-bracted heads.
7. Leaves broadest near the tip; most leaves with some 2- or 3-forked bristles; corollas radial
or nearly so………………………………………………………………………… Langloisia
7. Leaves linear, not expanded above; leaf bristles all single; corollas bilateral, 2-lipped.
…………………………………………………………………………………. Loeseliastrum
6. Leaves and calyx lobes not bristle-tipped; flowers mostly pedicelled; inflorescence open,
with few and reduced leaves and overtopping the leaves.
8. Leaves more or less ovate, toothed but not dissected, to about 2 times longer than wide;
corollas bright reddish pink…………………………………………………………... Aliciella
8. Leaves pinnately dissected, more than 3 times longer than wide; corolla lobes white to pale
lavender-blue or lavender-pink…………………………………………………………... Gilia
Aliciella
Annuals and perennial herbs. Stems erect, ascending or decumbent, glabrous, pubescent, or
glandular. Leaves alternate (basal leaves usually in a rosette), simple and entire, lobed, toothed, or 1or 2-times pinnately lobed, the apices acute, acuminate, or mucronate; cauline (stem) leaves reduced
above and ultimately bract-like. Inflorescences open, cymose, flowers 1–3 per cyme. Calyx
glandular and with hyaline membranes alternating with the herbaceous costae and lobes. Corollas
longer than the calyx, the corolla lobes usually shorter than the tube, ovate, acute, or acuminate.
Fruits spheric to ovoid, with 3 locules, the valves dehiscing from the apex. Seeds 3–many, yellow or
brown, not mucilaginous when wet (except sometimes in A. latifolia). Western North America; 25
species (Porter 1998).
Aliciella latifolia (S. Watson) J.M. Porter subsp. latifolia
[Gilia latifolia S. Watson]
Broad-leaf gilia. Figure 2.
Cool-season ephemerals, glandular pubescent and highly variable in size; (2.5) 5–30 cm tall,
often branched, occasionally unbranched when drought stressed. Smaller plants with mostly basal
leaves, larger plants with moderately leafy stems. Leaves alternate (lower leaves occasionally subopposite), (0.7) 1.5–7 × 1.2–3.2 cm, lower leaves petioled, the petioles often winged, the upper leaves
often sessile; leaf blades broadly ovate, coarsely toothed to laciniate, the teeth 1–2 mm long.
Inflorescences of few- to many-flowered panicle-like cymes; flowers pedicelled. Calyx 4–6 mm
long, the segments narrow and sharply pointed, and membranous between the green midribs.
Corollas bright reddish pink (magenta internally, pale pink externally). Filaments papillose toward
the tip. Dried anthers white. Seeds 0.6–0.7 mm long, yellow-tan, glistening, plump, and more or less
ovoid, not (or slightly) mucilaginous when wet.
Slopes and adjacent bajadas and washes in Cabeza Prieta, at least in the vicinity of Tule Well
and the Growler Mountains, and in the Tinajas Altas Mountains.
Western Arizona, southeastern California, southern Nevada, southwestern Utah, northeastern
Baja California, and northwestern Sonora. A second subspecies occurs in Utah.
CP: Tule Well, Goodding 6 March 1940 (ASU). Tule Mts, 26 mi W of Papago Well, 15 Apr 1940,
Benson 10795. 1 km N of Tule Well, 11 Apr 1993, Felger 93-441A. 1.3 km NNW of Charlie Bell Pass, 3.5 km
W of Daniels Arroyo, E slope of Growler Peak, 22 Apr 1993, Walter 269 (ASU).
TA: In a pass N of Tinajas Altas Pass, 1200 ft, Halse 31 Mar 1973.
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Figure 2. Aliciella latifolia subsp. latifolia. (A) Kelbaker Lavabeds, Mojave National Preserve, San Bernardino
Co., California, 14 Apr 2005, photo by Keir Morse (CalPhotos). (B) Box Canyon, E of Mecca, Riverside Co.,
California, 6 Apr 2011, photo by Richard Spellenberg. (C) Saline Valley, Inyo Co., California, 17 Apr 2009,
photo by Gary A. Monroe (CalPhotos).

Eriastrum
Cool-season ephemerals in southwestern Arizona, also warm-season ephemerals or
perennials elsewhere. Stems erect to spreading, glabrous or floccose, occasionally also glandular.
Leaves alternate, simple or more often pinnate-lobed, the lobes spinulose-tipped. Inflorescences
usually composed of bracteate, woolly, head-like units, the flowers often sessile; bracts leaf-like.
Calyx with hyaline membranes alternating with the herbaceous costae and lobes, the lobes unequal in
length, sparsely floccose to canescent, apex spinose. Corollas actinomorphic or zygomorphic,
funnelform to salverform; stamens equal or unequal, anthers sagittate; style included or exserted.
Fruits ovoid, with 3 locules, the valves dehiscing from the apex. Seeds 1–several per locule,
mucilaginous when wet. Western North America; 16 species.
1. Corollas 7–8 mm long, the lobes shorter than the tube; stamens attached midway in corolla throat;
anthers 0.5–0.8 mm long………………………………………………………… Eriastrum diffusum
1. Corollas 10–16 mm long, the lobes as long as to longer than the tube; stamens attached at base of
the throat; anthers 1.2–2.2 mm long………………………………………..…... Eriastrum eremicum
Eriastrum diffusum (A. Gray) H. Mason
Woolly-star. Figure 3.
Ephemerals; stems erect or spreading, 3–20 cm long, wiry and diffusely branched above
(unbranched when drought-stressed), the main axis short, sparingly white-woolly, glabrate in age.
Leaves narrowly linear or pinnatifid with 3 or 5 narrowly linear segments, the segments spinulosetipped; lower leaves largest, 1–4 cm long, usually deciduous at or soon after flowering. Flowers in
compact, white-woolly heads, these subtended by leafy bracts 8–17 mm long and similar in form to
the leaves. Calyx lobes spinulose. Corollas funnelform, mostly radially symmetric, 6–9 (10) mm
long, the tube white or yellowish, the lobes blue, 3–3.5 mm long; corollas falling with daytime heat.
Stamens 2–3 mm long, the filaments attached in upper throat, unequal in length and exserted; the
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anthers 0.5–0.6 (0.8) mm long. Seeds mucilaginous when wet. The small flowers and small anthers
suggest a selfing (autogamous) breeding system. Flowers open during the middle of the day, March
and April.
Widespread in many habitats across the flora area including washes, valley bottoms and
plains, hills, and mountains.
Southeastern California to western Texas and Utah, Colorado, Baja California, and northern
Sonora.
OP: Bates Mts, 8 mi S of Growler Well, Nichol 17 Apr 1939. Sinita Basin, 23 Mar 1969, Lehto 15396
(ASU). Aguajita, wash, 6 Apr 1988, Felger 88-293. Armenta Ranch, Wirt 10 Mar 1991 (ORPI).
CP: Papago Well, 22 Mar 1935, Kearney 10870. Las Playas, 15 Apr 1964, Niles 354. Childs Mt,
2240 ft, 9 Apr 1993, Felger 93-281. Charlie Bell Road near E boundary of Refuge, 9 Apr 1993, Felger 93-311.
Growler Wash, 10 Apr 1993, Felger 93-368.
TA: NE end of Tinajas Altas Pass, Van Devender 6 Mar 1983. Coyote Water, 18 Mar 1998, Felger
(observation).

Figure 3. Eriastrum diffusum. (A) Kuakatch Wash near Hwy 85, 21 Mar 2008. (B) Midway Wash at Hwy 85,
8 Mar 2015. (C) Bates Well Road, 29 Feb 2008. (D) Anza Borrego State Park, San Diego Co., California, 5
Apr 2013, Keir Morse (CalPhotos).

Eriastrum eremicum (Jepson) H. Mason subsp. yageri (M.E. Jones) H. Mason
Desert woolly-star. Figure 4.
Ephemerals; stems openly branched and erect but spreading, 3.5–28 (34) cm long, wiry and
diffusely branched above (unbranched when drought-stressed), the main axis short; stems sparsely
glandular, floccose or sparingly white-woolly, glabrate in age. Leaves narrowly linear or pinnatifid
with 3 to 5 narrowly linear segments, the segments aristate; lower leaves largest, 0.8–3.5 cm long,
usually dark reddish brown or tan at or soon after flowering. Inflorescences terminal, capitate, of
slightly to densely white-woolly heads, these subtended by leafy bracts 7–22 mm long and similar in
form to the leaves. Calyx lobes glandular and spinulose. Corollas funnelform, zygomorphic to nearly
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actinomorphic (sometimes shape ± actinomorphic but color pattern zygomorphic), 10–23 mm long;
the tube white but mid-tube blue with reddish marks proximally, the throat yellow, white, or pale blue
and with yellow patches; the lobes blue to pale blue to white, often with some darker purple or blue
streaks or spots near the base, 3–7 mm long. Stamens 3–8 mm long, the filaments attached in the
lower throat, unequal in length and long exserted; the anthers 1.2–1.7 (2.2) mm long. Seeds
mucilaginous when wet.
In the flora area known from a few specimens from the Ajo and Growler mountains.
This species occurs in western Arizona, mostly above the deserts and at upper elevations
within the deserts, to southwestern Utah, southern Nevada, southeastern California, and northeastern
Baja California. Subsp. yageri occurs in Arizona and Nevada.
CP: Lower slopes of Growler Mts NE of Charlie Bell Pass, tributaries to Daniel’s Arroyo, 20 Mar
1992, Crawford 7a (ASC, det. H.D. Hammond).
OP: Alamo Canyon, Tinkham Apr 1942. Growler Canyon (E of Bates Well), 19 Mar 1975, Lehto
1823 (ASU).

Figure 4. Eriastrum eremicum subsp. yageri. (A) Kofa Queen Canyon, Kofa Mountains, Kofa National
Wildlife Refuge, Yuma Co., 5 Apr 2014. (B) Near Bull Basin, Upper Verde River, Yavapai Co., 6 May 2013,
photo by Frankie Coburn (SEINet). (C) Near Rio Verde Ranch, Yavapai Co., 6 May 2013, photo by Frankie
Coburn (SEINet).

Gilia
Annuals (cool-season ephemerals in the flora area) with taproots or herbaceous perennials;
glabrous, capitate-glandular, pilose, or floccose (cobwebby). Stems erect, ascending or decumbent
(unbranched and highly reduced when drought-stressed). Leaves alternate, basal leaves usually
forming a rosette, simple, entire, dentate, pinnately- or bipinnately-lobed; cauline leaves reduced in
size. Inflorescences cymose, bracteate panicles. Flowers funnelform, 5-merous, but 3–10-merous
flowers are observed. Calyx with hyaline membranes alternating with the herbaceous costae and
lobes, glabrous, floccose or glandular. Corollas funnelform, more or less actinomorphic; lobes ovate
to lanceolate, obtuse, acute or acuminate. Stamens epipetalous, equally inserted on the corolla at the
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sinuses of the lobes or lower, the filaments equal or unequal, included or exserted. Fruits globose,
ovoid or obovoid, with 3 locules, dehiscing from the apex one-third of the length of the valve or the
valves completely separating. Seeds 3–many, small, ovoid to angular, yellowish to brown,
mucilaginous when wet.
Western North America and South America; about 40 species. Only two species have been
collected in the flora area; however, another, Gilia mexicana A.D. Grant & V.E. Grant, is expected in
mesic areas of mountains. It differs in having small flowers (the tube and throat subequal or shorter
than the calyx), purplish spots at the base of the corolla lobes, and leaf lobes that are narrowly linear.
1. Lower part of plant with at least some cobweb-like hairs; calyx (2.6) 3–5.5 mm long.
……………………………………………………………………………………….. Gilia flavocincta
1. Hairs bent or crinkled and some are branched (not cobweb-like); calyx 3.5–7 mm long.
…………………….……………………………………………………………………... Gilia stellata
Gilia flavocincta A. Nelson subsp. australis (A.D. & V.E. Grant) A.G. Day & V.E. Grant
[G. ophthalmoides Brand subsp. australis (A. Nelson) A.D. & V.E. Grant]
Lesser yellow-throat gilia. Figure 5.

Figure 5. Gilia flavocincta subsp. australis. (A) Estes Canyon, 2 Mar 2008. (B & D) Salero Ranch, Santa
Cruz Co., 28 Feb 2014. (C) State Trust land N of Salero Ranch, 17 Mar 2012. Photos B–D by Sue Carnahan.

Ephemerals; stems 10–30 (45) cm long, spreading, branched throughout, sparsely floccose to
woolly below, glabrous and glaucous distally and usually sparsely glandular in inflorescences.
Leaves 1.5–8 cm long, forming a loose basal rosette, sparsely cobwebby, pinnatifid or bipinnately-
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lobed, the lobes narrow; leaves conspicuously suffused with reddish purple when drought stressed.
Inflorescences congested in flower but loose in fruit; generally in 1–2-flowered cymes, the cymes
often paired; pedicels unequal, 1.5–14 mm long, usually glandular. Calyx 3–5.5 mm long, glabrous
or sparsely floccose; the intercostal membrane and lobes flecked with bright purple or purple-spotted,
the lobes acuminate to attenuate. Corollas 7–18 mm long, funnelform, the tube included within and
equal to the calyx, the throat exserted, the throat yellow, the lobes 2-6.5 mm long, narrowly to
broadly obovate, acute, pink to yellow with violet flecks. Stamens subequal in length, inserted just
below the sinuses of the lobes, and slightly exserted. Stigmas adjacent to the anthers. Capsules 5–8.5
mm long, broadly ovoid, widest at base, slightly exceeding or subequal to the calyx; dehiscing ⅓–½
the length of the valve. Seeds 10–35 per capsule, ovoid, angular or reniform, 0.9–1.7 mm long, 0.5–
0.9 mm wide, and golden-brown.
Widespread in many habitats across most of Organ Pipe including higher elevations in the
Ajo Mountains, but not in the southwestern and the western margins of the monument.
Southern Arizona and Utah to western Texas, Baja California, and northern Sonora.
Subspecies flavocincta, with larger flowers, occurs in central Arizona.
OP: Valley back of Montezuma’s Head, 28 Mar 1941, McDougall 44. Sonoyta road 1 mi S of N
entrance, 10 Apr 1941, McDougall 80. N of Headquarters, 26 Mar 1965, Ranzoni 298 (ORPI). Mouth of
Pitahaya Canyon, 17 Feb 1979, Bowers 1569 (ORPI). Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr
2005, Felger 05-275.

Gilia stellata A. Heller
Star gilia. Figure 6.
Ephemerals; often densely white-villous with geniculate trichomes below. Stems usually
several from base, (6) 10–40 cm long, with stipitate-glandular trichomes distally, these usually
bearing darkly pigmented terminal glands. Leaves forming a basal rosette, (1) 1.5–8.5 cm long,
grayish, pinnatifid or bipinnatifid; the rachis narrow and linear, with toothed lobes, the teeth acute and
mucronate; upper cauline leaves greatly reduced, bract-like, entire or 2-toothed. Inflorescences of
loose panicles; flowers in 2-flowered cymes, pedicels spreading, unequal in length, glabrous or
glandular. Calyx 2.5–5.5 (7) mm long, villous or capitate-glandular; the lobes triangular-attenuate.
Corollas 5–8.2 (9) mm long, funnel-shaped, the tube included or slightly exserted, the throat yellow
with purple or reddish spots, the lobes pink or white. Stamens diverging from the corolla at the
sinuses of the corolla lobes, and slightly exserted. Style slightly exserted. Capsules 5–7 mm long,
widely ovoid, subequal or shorter than the fruiting calyx. Seeds 9–18 per capsule; 1.2–1.6 mm long,
orange, lumpy, and angular like a miniature orange gumdrop that has been in a backpack too long.
As with many other gilias, the flowers are protandrous (stamens dehisce before stigma is receptive),
suggesting outcrossing. However, Grant & Grant (1964) include this as an autogamous species of
Gilia.
Common and widespread across the flora region in many habitats including washes, bajadas,
hills, and mountains.
Widespread in Arizona, southeastern California, southern Nevada, southwestern Utah,
western New Mexico, Baja California, and northwestern Sonora. If some hairs are crinkled (bent)
and some are branched, then it is G. stellata.
OP: Alamo Canyon, Nichol 26 Mar 1939. Canyon Diablo, 21 Mar 1935, Kearney 10811. Alamo
Canyon, floor of canyon, streambed, 2000 ft, flowers with yellow throat, blue flare, 19 Apr 1942, Cooper 743.
Dripping Springs, Clark 12 Mar 1944 (ORPI). ½ mi NE of Quitobaquito, 18 Mar 1945, Gould 2993. Flats W
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of Bates Well Mts, 31 Mar 1978, Bowers 1163. Arch Canyon, 5 Apr 1978, Bowers 1185. Base of Scarface Mt,
1650 ft, Tallarovic 20 Mar 1992 (ASC).
CP: S end Sierra Pinta, Monson 20 Mar 1958. El Camino Diablo, 7.6 mi E of Papago Well, just S of
Sheep Mountains at N end of Agua Dulce Mts, granitic hills, 12 Mar 1983, Daniel 2658 (ASU). Agua Dulce
Mts, ½ mi N of Papago Well, 16 Mar 1992, Yeatts 3204 (CAB). Charlie Bell Pass, white blossoms, somewhat
rank smelling, 3 Apr 1992, Whipple 3915. Tule Tank, 14 Apr 1992, Harlan 287. Childs Mt, 2240 ft, 9 Apr
1993, Felger 93-285.
TA: Tinajas Altas Pass, 20 Feb 1979, McLaughlin 1972. Vicinity of Tinajas Altas, 1200 ft, flowers
light purple, 32º18’40’114º03’08”W, Van Devender 5 Mar 1983. Coyote Water, 25 Oct 2004, Felger
(observation).

Figure 6. Gilia stellata. (A) Senita Basin, 16 Mar 2015. (B) Near Ragged Top, Ironwood Forest National
Monument, Pima Co., 25 Mar 2012, photo by Sue Carnahan. (C) Flats E of Tinajas Altas, 2 Mar 2014, photo by
Sue Carnahan. (D) Sierra de Águila near Mex Hwy 2, Sonora, 7 Mar 2015. (E) Estes Canyon, 8 Feb 2003. (F)
Alamo Wash, 5 Mar 2014.
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Gilia sp.
OP: †Alamo Canyon, capsules, 8130 to 9570 ybp (3 samples). Montezuma’s Head, capsules, 13,500
ybp.

Ipomopsis
Annuals (cool-season ephemerals), perennial herbs, or subshrubs, simple or branched.
Leaves basal or alternate, entire to deeply pinnately lobed, gradually reduced upward, the lobes
confluent with the rachis, flat or terete, usually linear. Inflorescences terminal, paniculate, open or
congested, the basic unit composed of 2–7 pedicelled flowers subtended by a single bract, these
sometimes thyrsoid and arranged along one side of the rachis. Flowers actinomorphic or
zygomorphic. Calyx with hyaline membranes alternating with the herbaceous costae and lobes,
glabrous, villous or glandular, the tube membranes usually ruptured in fruit. Corolla usually
salverform, white to purplish or red; stamens unequally inserted on the corolla tube or throat;
filaments equal or unequal in length; anthers included or exserted; style included to exserted. Capsule
ovoid; seeds 1–many per locule, becoming mucilaginous when wet. North and South America; 30
species.

Figure 7. Ipomopsis multiflora. (A & B) Arch Canyon, above the arch, 16 Sep 2006. (C) Above Bull Pasture,
21 Sep 2008.

Ipomopsis multiflora (Nuttall) V.E. Grant
[Gilia multiflora Nuttall]
Many-flowered gilia. Figure 7.
Short-lived perennials with a somewhat woody base (subshrub). Stems 15–45 (50) cm long,
simple or branched at base, with white, glandular and non-glandular hairs. Leaves 0.6–3.5 cm long,
pinnately lobed with 3–7 (9) linear lobes, 2–10.3 mm long; the upper cauline leaves usually simple;
glabrous or sparsely short pilose or glandular. Inflorescences terminal, one-sided panicles, with
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flowers subsessile and crowded on short, lateral branches. Flowers showy, zygomorphic. Calyx 3.5–
8 mm long, glandular pubescent, often also with non-glandular trichomes; the lobes short-aristate.
Corollas pale violet to purplish or bright lavender with white and darker purple markings forming a
nectar guide; the tube 5–15 mm long (usually 10 mm or more); the lobes narrowly ovate, (3) 4–6 mm
long. Filaments and style bright lavender, the stamens inserted on the upper tube or throat, long
exserted but unequal in length, the anthers blue. Capsules 4.5–7 mm long, (3) 5–24-seeded.
Higher elevations in the Ajo Mountains; often rooted in rock crevices on bedrock and pockets
of shallow soil.
Mainly in Arizona and New Mexico but not in the desert, and also northeastern Sonora
(Walker 25 Aug 1966, UCR) and expected in northern Chihuahua.
OP: Arch Canyon, 3200 ft, 12 Oct 1988, Baker 7641 (ASU). Boulder Canyon, 3200 ft, 13 Oct 1988,
Baker 7645 (ORPI). Route to saddle between Boulder and Arch Canyons, Rutman 27 Sept 1998 (ORPI).
Above Bull Pasture on trail to Mt Ajo, Rutman 10 Apr 2005.

Langloisia
Annuals, compact and much branched, the branches rigidly spreading to ascending. Leaves
alternate, subsessile, lanceolate or oblanceolate, coarsely toothed or pinnately lobed, the teeth and
lobes with 1–3 bristles. Inflorescences terminal, sub-capitate, and bracteate, the bracts leaf-like but
reduced in size. Flowers actinomorphic, subsessile. Calyx with hyaline membranes alternating with
the herbaceous costae and lobes; the membranes rupturing in fruit; the lobes bristle-tipped. Corolla
funnelform. Stamens equally inserted on the upper tube; filaments equal in length and straight;
anthers mostly exserted. Stigmas exserted. Capsule ellipsoid, triangular in cross-section, dehiscent,
the 3 valves separating completely with age. Seeds 6–30, becoming mucilaginous when wet. A
genus of one species closely allied to Loeseliastrum.
Langloisia setosissima (Torrey & A. Gray) Greene subsp. setosissima
Great Basin langloisia. Figure 8.
Cool-season ephemerals, compact and bristly, (2) 3–10 cm tall, often much-branched, the
main axis very short or lacking, stems leafy throughout, pubescent with branched trichomes. Leaves
alternate, narrowly obovate or oblanceolate, the larger ones 1–2.5 cm long, toothed or pinnately
lobed, the segments triangular and prominently bristle-tipped; bristles white, (3) 5–9 mm long, 2- or
3-forked on lower lobes of all except the first leaves. Calyx segments bristle-tipped. Corollas 10–16
mm long, radial or nearly so, lavender-pink and showy. Anthers and pollen white to blue. Capsules
5–7 mm long, the valves separating at maturity. Seeds 3–9 per locule, 1.1–2 mm long, ellipsoid to
short and squat depending on position in capsule, pale orange-yellow, mucilaginous when wet. Often
flowering in March, plants dying by mid-April.
Occasional in the western part of Organ Pipe and widespread in Cabeza Prieta and Tinajas
Altas; sandy to rocky habitats, washes, plains and bajadas, hills, and mountains, generally on granitic,
limestone and other calcium-rich substrates.
Also in the Pinacate volcanic region of northwestern Sonora, western Arizona, southeastern
California, southern Nevada, and southwestern Utah. Subspecies setosissima is replaced by subsp.
punctata (Coville) Timbrook to the north and northwest in southern California, Nevada, Idaho, and
eastern Oregon.
OP: 4 mi N of Bonito Well, 9 Apr 1941, McDougall 60. 10 mi N of Bates Well Road & Puerto
Blanco Drive, 30 Mar 1978, Bowers 1119.
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CP: Tule Well, Goodding 6 Mar 1940 (ASU). Buckhorn Tank (Simmons 1966). Cabeza Prieta Tank,
canyon, 6 Apr 1979, Lehto 23541 (ASU). Charlie Bell Pass, 3 Apr 1992, Whipple 3941. 1 km N of Tule Well,
11 Apr 1993, Felger 93-443. Chico Shuni Wash, 2 Feb 2003, Rutman 2003-34.
TA: E side Tinajas Altas Pass, 18 Mar 1998, Felger 98-102.

Figure 8. Langloisia setosissima subsp. setosissima. (A & B) Sierra de Águila near Mex Hwy 2, Sonora, 7 Mar
2015. (C) Lookout Mountain, N of Ajo, Maricopa Co., 12 Mar 2014. (D) Flats E of Tinajas Altas, 2 Mar 2014,
by Sue Carnahan.

Leptosiphon
Annuals or perennial herbs; stems erect to decumbent, usually branched from base,
occasionally simple, and leafy. Leaves opposite, rarely alternate above, entire or with 3–9 palmately
arranged lobes, the lobes confluent with the rachis, linear, flat to terete, acute to weakly spinulose.
Inflorescences terminal and head-like or axillary few-flowered cymes, or solitary; glabrous, pubescent
or glandular. Flowers pedicelled, actinomorphic. Calyx with hyaline membranes alternating with the
herbaceous costae and lobes, sometimes the membranes quite narrow and usually ruptured or
distended in fruit, the lobes equal, linear to attenuate, and often mucronate. Corollas funnelform,
salverform or campanulate, with a hairy ring inside the tube or the ring absent. Stamens equally
inserted on the corolla throat or tube; anthers slightly exserted or included; filaments equal in length.
Style included to exserted. Capsules ovoid to oblong; seeds 1-several per locule. Western North
America and Chile; 30 species.
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“Linanthus in the traditional sense (e.g., Grant 1959; Patterson 1993) is not monophyletic. In
their revised classification of Polemoniaceae, Porter and Johnson (2000) divided Linanthus into two
genera, resurrecting and expanding Leptosiphon Benth., in addition to Linanthus” (Porter & Patterson
2015: 57). Due to convoluted complications of nomenclature, the transfer of Linanthus aureus into
Leptosiphon necessitated a new name for that species (Porter & Patterson 2015).
Leptosiphon chrysanthus J.M. Porter & R. Patterson subsp. chrysanthus
[Gilia aurea Nuttall. Linanthus aureus (Nuttall) Greene. Leptosiphon aureus (Nuttall) J.M. Porter &
L.A. Johnson subsp. aureus]
Golden desert-trumpets. Figure 9.
Winter-spring ephemerals. Stems 3–15 cm long, wire-like, the plants usually taller than
broad, ascending, glabrous, pilose, or glandular. Leaves opposite, 3–8 mm long, linear or with 3–5
linear lobes, glabrous or glandular. Inflorescences open, the flowers in 1–3-flowered cymes, mostly
terminal (the cymes terminate the branches). Flowers on thread-like pedicels, 4–13 mm long, showy
and often obscuring the rest of the plant; opening diurnally, closed at night. Calyx glandular, 3–8 mm
long, the lobes equaling the tube, the hyaline membranes as wide as the herbaceous costae. Corollas
actinomorphic, 6–15 mm long, bright, golden yellow, the tube 6–10 mm long, with 5 broad lobes
each 5–7 mm long, and a brighter yellow or maroon center (throat) with a ring of hairs between the
tube and throat. Stamens inserted on the throat, pollen orange. Styles slightly exserted. Capsules
2.5–5 mm long. Seeds 1 to many per locule, becoming mucilaginous when wet.

Figure 9. Leptosiphon chrysanthus subsp. chrysanthus. (A) Tent Rocks, SE of Camp Verde, Yavapai Co., 4 Apr
2007, photo by Max Licher. (B & C) Salero Headquarters, Salero Ranch, Santa Cruz Co., 26 Mar 2014, photo
by Sue Carnahan.

Known from Organ Pipe by two records in 1941 from the northern part of the Monument. It
is common much farther eastward and northward in Arizona.
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Southeastern California to southwestern New Mexico, southwestern Utah, southern Nevada,
Baja California, and northern Sonora. A white-flowered form in California deserts is named subsp.
decorus (A. Gray) J.M. Porter & R. Patterson.
OP: Road to Walls Well, 26 Mar 1941, McDougall 39. Flats, N border of Monument, 10 Apr 1941,
McDougall 81 (ORPI).

Linanthus
Annuals or perennials; stems simple or branched from the base, erect to decumbent, and
leafy. Leaves mostly opposite, sometimes alternate above, simple, pinnatifid, or deeply palmately
lobed, the lobes confluent with the rachis, linear, flat or terete, and acute to mucronate. Inflorescence
terminal and open, solitary, in cymes, or densely compact, and glabrous or glandular; subtending
bracts identical to the leaves. Flowers sessile or short pedicelled, and actinomorphic. Calyx with
hyaline membranes alternating with the herbaceous costae and lobes, usually ruptured or distended in
fruit, the lobes equal or unequal, linear to attenuate, and often mucronate. Corollas funnelform,
salverform, or campanulate, white, yellow, lavender, or sometimes bluish. Stamens equally inserted
on the corolla throat or tube; anthers exserted or included; filaments equal in length. Style included to
exserted. Capsules ovoid to oblong; seeds 1–several per locule, mucilaginous or unchanged when
wet.
Western North America; 24 species.
1. Leaves with 3 linear lobes; flowers diurnal, in compact clusters, the corollas cream colored and
speckled with reddish markings in the throat……………………………………. Linanthus demissus
1. Leaves mostly linear, simple, or simple below and 3-lobed at the first flowering node; flowers
nocturnal, not in compact clusters, the corollas white with dark purple inside the tube.
2. Corollas 8–16 mm long; leaves associated with the terminal flower of the main axis mostly trifid.
…………………………………………………………………………………. Linanthus bigelovii
2. Corollas (8.5) 12–20 (25) mm long; leaves associated with the terminal flower of the main axis,
simple and linear.
3. Flowers small, corollas 8.5–16.5 mm long, the lobes 3.5–7.5 mm long, 2.4–4.8 mm wide; calyx
and pedicels with coarse stipitate glands, the stalks multiseriate at base and the terminal gland
disc-like and multicellular……………………………………………………... Linanthus jonesii
3. Flowers large, corollas 14–30 mm long, the lobes 7.9–20.6 mm long, 5.4–10.2 mm wide; calyx
and pedicels with delicate stipitate glands, a few stalks multiseriate at base, others uniseriate and
the terminal gland disc-like and multicellular, or the terminal gland globose and bi-cellular.
……………………………………………………………………...…… Linanthus maricopensis
Linanthus bigelovii (A. Gray) Greene subsp. bigelovii
Bigelow desert-trumpets. Figure 10.
Cool-season ephemerals, erect, simple or more often freely and dichotomously branched, (5)
10–25 cm tall. Stems sparsely stipitate-glandular, particularly at the nodes and in the inflorescence
(glandular trichomes delicate, with uniseriate stalks and few-celled terminal glands). Leaves 1.5–4.3
cm long, opposite, simple and linear or linear-filiform, commonly the more distal leaves 3-cleft
essentially to the base into linear-filiform segments. Inflorescence cymose, diffuse and branching, the
terminal flower subsessile or pedicellate, the pedicel 0.2–4 mm long, usually stipitate glandular,
commonly closely subtended by a pair of leafy bracts. Flowers vespertine (nocturnal), closed during
the day, opening in the late afternoon or evening and remaining open through the night; powerfully
fragrant. Calyx 8–14 mm long, the lobes unequal, sparsely to moderately villous, sometimes also
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glandular. Corollas actinomorphic, 8–16.3 (20) mm long, the lobes (2) 4–7.5 (14.1) mm long, 1.5–
5.9 mm wide, white and generally flecked with purple, maroon, or brown-red on the abaxial lobe
margins, and with a band of purple in the upper tube or throat. Stamens inserted in the mid-tube,
filaments slender and glabrous; pollen yellow. Capsules cylindroid, 5–10 mm long. Seeds 12–21 per
locule, 0.6–1.3 mm long, ellipsoid, angular and reniform; mucilaginous when wet.
Widespread across the flora area including sand flats, dunes, washes, plains, hills, and
mountains.
Southeastern California to southwestern Utah and western Texas, Baja California, and
northern Sonora. Subspecies johnsonii J.M. Porter and R. Patterson, a glabrous and glaucous race,
occurs in Arizona, California, and Nevada to the north and west of subsp. bigelovii. See discussion
for L. jonesii.
OP: 0.5 mi N of Quitobaquito, 18 Mar 1945, Gould 2994. Bajada, N of Headquarters, Ranzoni 26 Mar
1965 (ORPI). Ajo Mts, 1 mi NE of picnic area at base of Tillotson Peak, 10 Mar 1973, Shervanck 702 (RSA).
Bull Pasture Trail, 11 Apr 1978, Bowers 1228.
CP: 8 mi E of Papago Well, 14 Apr 1941, Benson 10762A (RSA). Pinta Sands, 1 Feb 1992, Felger
92-39. 0.5 mi N of Papago Well, 16 Mar 1992, Yeatts 3207 (CAB). Charlie Bell Pass, 3 Apr 1992, Whipple
3925. Childs Mt, 9 Apr 1993, Felger 93-297. Chico Shunie Wash, ½ mi W of Chico Shunie Well, sand-gravel
bed, 1780 ft, 2 Feb 2003, Rutman 2003-33.

Figure 10. Linanthus bigelovii subsp. bigelovii. (A) Sierra Los Tanques near Mex Hwy 8, Sonora, 27 Mar
2010. (B) Ajo, 3 Mar 2005. (C) Near Ragged Top, Ironwood Forest National Monument, Pima Co., 25 Mar
2012, photo by Sue Carnahan. (D) Coffeepot Mountain, Sikort Chuapo Mts, Maricopa Co., 27 Feb 2005.
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Linanthus demissus (A. Gray) Greene
Desert snow. Figure 11.
Diminutive, cool-season ephemerals, 2–10 cm tall, highly branched throughout; stems
ascending or decumbent, glandular and short pilose. Leaves 5–11 mm long, opposite, palmatifid,
(leaves rarely simple and linear), the lobes 3 (5), linear, mucronate, glabrous or short-pubescent.
Inflorescences solitary in the axils of bracts or in compact, terminal, bracteate clusters. Flowers
subsessile, diurnal (open during the day)—the showy flowers may blot out the view of the rest of the
plant. Calyx 4–7 mm long, glandular, campanulate, the lobes free to near the base and unequal.
Corollas 5–8 mm long, campanulate, white to cream, the lobes white with red or purple flecks or
streaks at the base. Stamens inserted near the base of the tube, the filaments glabrous. Style exserted
slightly beyond the stamens. Capsules 2.2–3.1 mm long, ellipsoid, dehiscing the full length of the
valves. Seeds (4) 5–10 per locule, 0.6–0.8 mm long, not becoming mucilaginous when wet.
Mostly in Arizona Upland regions of Organ Pipe including the Ajo, Bates, Diablo, and
Growler mountains, and often localized.
Western Arizona, southeastern California, southern Nevada, and southern Utah.
OP: Wash near Sonoyta Rd, 10 Apr 1941, McDougall 68. Rocky slopes S of Bates Well, 18 Mar
1944, Clark 11407 (ORPI). Low hill, 0.5 mi N of Canyon Diablo on Ajo Mt Drive, 5 Apr 1978, Bowers 1189
(ORPI). Also see Figure 11A & D.

Figure 11. Linanthus demissus. (A) Middle elevation hills near N end of Ajo Mountain Drive, Diablo Mts, 22
Mar 2015. (B) On grus, Sand Tank Mountains, W of Javelina Mountain, Maricopa Co., 5 Mar 2005. (C) North
Mountain Preserve, Phoenix, Maricopa Co., 23 Mar 2013, photo by Frankie Coburn (SEINet). (D) On grus,
near Bluebird Mine, 9 Mar 2014.
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Linanthus jonesii (A. Gray) Greene
[L. bigelovii var. jonesii (A. Gray) Jepson & H. Mason]
Jones's desert-trumpets. Figure 12.
Cool-season ephemerals, erect, simple or more often freely, dichotomously branched, (2.8–)
5–26 cm tall; stems sparsely but coarsely stipitate-glandular throughout, more densely stipitateglandular at and just below the nodes and in the inflorescence (some of the glandular trichomes
robust, with multiseriate stalks and multicellular, disc-like, terminal glands). Leaves 2.1–3 cm long,
opposite, simple and linear or linear-filiform, coarsely stipitate-glandular on the upper surface near
the nodes. Inflorescence cymose, diffuse and branching, more or less regularly dichotomous, the
terminal flower subsessile or pedicellate, the pedicel 0.5–8.2 mm long, coarsely stipitate-glandular;
flowers closely subtended by a pair of leafy bracts. Flowers vespertine (nocturnal), closed during the
day, opening in the late afternoon or evening and remaining open through the night. Calyx 8–11 mm
long, lobes unequal and glandular. Corolla actinomorphic, 8.5–16.5 mm long, the lobes 3.5–7.5 mm
long, 2.4–4.8 mm wide, cream to white, generally flecked with purple, maroon or brown-red on the
abaxial lobe margin, with a band of purple in the upper tube or throat. Stamen inserted in the midtube, filaments slender, glabrous; pollen yellow. Capsules cylindroid, 4–6.3 mm long. Seeds 12–21
per locule, 0.6–0.9 mm long, angular reniform, mucilaginous when wet.

Figure 12. Linanthus jonesii. (A) 4.1 mi to Alamo Crossing from junction of Route 60 at Wenden, Yuma Co.,
10 Mar 1973, D.J. Pinkava 10311C (ASU 49948). (B) Eastern Mojave Desert, Turtle Mts, San Bernardino Co.,
California, 19 Mar 2010, photo © by Steve Matson (CalPhotos). (C) Owens Valley, W edge of Big Pine near
School Street and Big Pine Creek, Inyo Co., California, 26 Apr 2009, photo © by Steve Matson (CalPhotos).
(D) Turtle Mts, San Bernardino Co., California, 19 Mar 2010, photo by John Game (SEINet).
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Widespread in the Lower Colorado Valley region of the flora area: southwestern Organ Pipe,
Cabeza Prieta, and Tinajas Altas.
SE California to southern Nevada, Arizona, Baja California Peninsula, and western Sonora.
Linanthus jonesii can be difficult to distinguish from L. bigelovii in southwestern Arizona,
suggesting either introgression or a strong genetic link between the two. Distinguishing L. jonesii and
L. maricopensis also can be difficult. This group certainly needs more study. Linanthus jonesii, with
its coarsely glandular pedicels and calyx, is easily distinguished from L. bigelovii in California, but
the distinction is less clear in Arizona, where L. bigelovii tends to also have glandular trichomes. The
glandular trichomes of L. bigelovii are relatively delicate and uniseriate (cells in one row) with
globular terminal glands. In contrast, L. jonesii has coarse, multiseriate (cells in 2 or more rows)
glandular trichomes with flattened, tack-like, comparatively large and multicellular terminal glands.
(Porter & Patterson 2015).
OP: 0.5 mi N of Quitobaquito, 18 Mar 1945, Gould 2994.
CP: 8 mi E of Papago Well, 14 Apr 1941, Benson 10762A (RSA). Lower slopes of Growler Mts NE
of Charlie Bell Pass, tributaries to Daniel’s Arroyo, 1200 ft, 20 Mar 1992, Crawford 7b (ASC, det. Felger, Feb.
2012).
TA: Tinajas Altas Mts, Van Devender 26 March 1983 (det. J.M. Porter, 2012; cited in Felger et al.
2012).

Linanthus maricopensis J.M. Porter & R. Patterson
Maricopa desert-trumpets. Figure 13.
Cool-season ephemerals, 6–25 cm tall, erect, simple (unbranched) or more often freely and
dichotomously branched. Stems sparsely but coarsely stipitate-glandular throughout, and more
densely stipitate-glandular at and just below the nodes and in the inflorescence (some of the glandular
trichomes are robust, with multiseriate stalks and multicellular, disc-like, terminal glands). Leaves
0.8–3.3 cm long, opposite, simple and linear or linear-filiform (rarely 3-lobed with the central lobe
longest), coarsely stipitate-glandular on the upper surfaces near the nodes. Inflorescence cymose,
diffuse and branching, the terminal flower subsessile or pedicellate, the pedicel 1.5–13.5 mm long,
and coarsely stipitate-glandular; flowers closely subtended by a pair of leafy bracts. Flowers
vespertine (nocturnal), closed during the day, opening in the late afternoon or evening and remaining
open through the night, and very fragrant. Calyx 8–13 mm long, the lobes unequal and glandular.
Corollas actinomorphic, 14–30 mm long, the lobes 7.9–20.6 mm long, 5.4–10.2 mm wide, cream to
white, generally flecked with purple, maroon or brown-red on the abaxial lobe margins, and with a
band of purple in the upper tube or throat. Stamen inserted in the middle of the tube, the filaments
slender and glabrous; pollen yellow. Capsules cylindroid, 4.5–9.1 mm long. Seeds 18–32 per locule,
0.6–1.1 mm long, angular and reniform; mucilaginous when wet.
Documented in the flora area from Cabeza Prieta on sandy soils including dunes of the Pinta
Sands and nearby areas of blowing sands, and expected elsewhere. In nearby regions also on granitic
soils including rocky substrates.
Endemic to Arizona in Maricopa and Pima counties.
This large-flowered species has consistently been identified as L. dichotomous. However, it
lacks the inflated, villous filament bases and white, pithy seed coats characteristic of L. dichotomous.
Rather, L. maricopensis possesses a number of traits similar to L. jonesii (see discussion for L.
jonesii). Clearly, more research is needed to understand the relationships among these species.

Felger et al: SW Arizona Flora, Pt. 18, Polemoniaceae

20

CP: Sand dunes (Pinta Sands) S of El Camino Diablo, 14.4 mi E of Tule Well, 800 ft, with Oenothera,
Larrea, Hesperocallis, Triteleiopsis, & Geraea, 13 Mar 1983, Daniel 269 (ASU, ver. by Walter Fertig and
Felger, 28 Mar 2015). 3½ mi W of Papago Well along Camino del Diablo, sandy soil, with Oenothera
deltoidea var. arizonica, uncommon, 13 Mar 1983, Mason & Eiber 3601. E side of Pinta Sands, low dunes
encroaching lava field, 32º05’56”N, 113º18’45”W, 240 m, collected and pressed at dusk, flowers sweetfragrant, corollas white (7 a.m. next morning the flowers were closed), 11 Apr 1993, Felger 93-427.

Figure 13. Linanthus maricopensis. (A) Sierra Los Tanques near Mex Hwy 8, Sonora, 27 Feb 2010. (B & C)
Sand Tank Mts, Maricopa Co., 8 Mar 2008, photos by Patrick Alexander (SEINet).

Loeseliastrum
Annuals, compact and highly branched, the branches rigidly spreading or ascending. Leaves
alternate, subsessile, linear to oblanceolate, coarsely toothed or pinnately lobed, the teeth and lobes
with 1 terminal bristle. Inflorescences terminal, head-like or sub-capitate, bracteate, the bracts leaflike but reduced in size. Flowers weakly to moderately zygomorphic, and subsessile. Calyx with
hyaline membranes alternating with the herbaceous costae and lobes, the membranes rupturing in
fruit, the lobes bristle-tipped. Corollas bilabiate. Stamens subequally inserted on the upper tube;
filaments unequal in length, up-curved; anthers mostly exserted. Style exserted. Capsule ovoid, with
3 rounded lobes in cross-section, dehiscent, the 3 valves separating completely with age. Seeds 2–10
per locule, mucilaginous when wet. Western USA and northern Mexico; 3 species.
Loeseliastrum schottii (Torrey) Timbrook
[Langloisia schottii (Torrey) Greene]
Schott’s calico. Figure 14.
Cool-season ephemerals. Stems 3–12 cm long, leafy distally, sparsely so below; the main
axis short, giving the plant a compact but spreading habit; villous-hirsute or villous-puberulent with
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crisped, multicellular trichomes. Leaves alternate, 1–3 cm long, broadly linear or narrowly oblong,
toothed or shallowly lobed, the teeth and lobes with a bristle 1.5–3.5 mm long, proximal margins of
the leaf often densely bristly-ciliate. Flowers white to pink and showy in dense leafy-bracted clusters.
Calyx 4–6 mm long, the lobes pilose, glandular, and bristle-tipped. Corollas 8–15 mm long,
bilabiate, the tube 4–10 mm long, the upper lip with 3 (4) lobes, 3–7 mm long, the lower lip with (1)
2 lobes, the lobes white to pink, with maroon streaks at the base of the upper lobes. Stamens unequal
in length, curving upward, and shorter than the corolla lobes; anthers included to exserted, pollen
yellow. Capsules 2–5 mm long, the valves separating at maturity. Seeds 2–6 per locule, ca. 1 mm
long, mucilaginous when wet.
Low dunes on the west side of Tinajas Altas Mountains and perhaps elsewhere in the western
part of the flora area; common on the Mohawk Dunes (north of the flora area).
Desert and semi-desert in western Arizona, southern California, southern Nevada,
southwestern Utah, Baja California, and northwestern Sonora.
TA: Butler Mountains, Van Devender 27 Mar 1983.

Figure 14. Loeseliastrum schottii. Anza Borrego State Park, San Diego Co., California, 27 Mar 2011, photos
by Keir Morse.

Phlox
Herbaceous perennials, often cespitose (but not in the flora). Stems erect to decumbent, often
much branched. Leaves mostly opposite, often alternate only in the inflorescence, simple, entire,
linear to elliptic or lanceolate. Inflorescences terminal, the flowers in 1–3-flowered cymes. Flowers
pedicelled or sessile. Calyx with hyaline membranes alternating with the herbaceous costae and
lobes, the membranes ruptured in fruit, the lobes equal. Corollas salverform or occasionally narrowly
funnelform, white, pink, red, blue, or purple. Stamens unequally inserted on the tube; filaments short,
usually equal in length, and glabrous; anthers and style usually included. Capsule ovoid to ellipsoid.
Seeds 1 (2 or 3) per locule, usually not mucilaginous when wet. North America and Siberia; 60
species.
Phlox tenuifolia E.E. Nelson
Mountain phlox. Figure 15.
Perennials, herbaceous or suffrutescent. Stems 1–6 and wiry, 27–82 (125) cm tall, the
internodes elongate, pilose to short villous. Leaves linear to narrowly lanceolate, flat, 20–50 mm
long, 1–3 mm wide, glabrous or sparsely pilose. Inflorescences terminal, with 2 or 3-flowered cymes;
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pedicels 7.5–40 mm long, sparsely glandular to short pilose. Calyx 7–12 mm long, the membranes
flat, long pilose and with glandular trichomes. Corollas narrowly funnelform, white or rarely
lavender, the tube 7–16 mm long, the lobes 6.5–10 mm long, 3–5 mm wide, obtuse to truncate.
Stamens unequally inserted on the upper tube; stigmas adjacent to the anthers, and included.
Capsules 4.4–6.3 mm long, dehiscing the full length of the valves, or nearly so. Seeds 1 per locule,
3–4 mm long, not mucilaginous when wet. Flowering in spring and with summer-fall rains.
Canyons and rocky slopes generally in the Ajo and Diablo mountains, especially above 3000
feet.

Figure 15. Phlox tenuifolia. (A) Trail to Bull Pasture, 21 Sep 2008. (B & D) Estes Canyon, 12 Mar 2005.
(C) La Milagrosa Trail, Santa Catalina Mts, Pima Co., 22 Mar 2015, photo by Sue Carnahan.

Eastward and northward in Arizona, mostly above the desert, New Mexico, northern Sonora
east of the flora area, and Chihuahua.
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OP: Ajo Mts, Goodding 31 Oct 1938. Alamo Canyon, Nichol 4 May 1939. Arch Canyon, 3500 ft, 28
Mar 1965, Niles 550. Bull Pasture Trail, 5 Nov 1977, Bowers 932. Diablo Canyon, 12 May 1988, Baker 7606
(ASU). Middle fork of Alamo Canyon near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-343 (ORPI).
Diablo Mts, 807 m, shaded base of N-facing cliff, 22 Sep 2013, Rutman 20130922-21.
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ABSTRACT
A floristic and natural history account is provided for 16 eudicot families as part of the vascular
plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlife Refuge, and the Tinajas Altas Region in southwestern Arizona — the heart of the
Sonoran Desert. The 16 families include 33 genera with 52 taxa. At least 19 species are represented by
fossil specimens from packrat middens, four of which are no longer present. This is the nineteenth
contribution for this flora, published in Phytoneuron and also posted open access on the website of the
University of Arizona Herbarium: <http://cals.arizona.edu/herbarium>.

This contribution to our flora in southwestern Arizona includes sixteen eudicot families
(Table 1). The flora area covers 5141 km2 (1985 mi2) of contiguous protected areas in the heart of the
Sonoran Desert (Figure 1).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et al. 2013b). These contributions are also posted
open access on the website of the University of Arizona Herbarium (ARIZ). Family designations
follow APG III and IV (Angiosperm Phylogeny Group 2009, 2016) and the Angiosperm Phylogeny
Website (Stevens 2012). Non-native taxa established in the flora area are marked with an asterisk (*)
and non-natives not established in the flora area are marked with double asterisks (**). Fossil
specimens are indicated with a dagger symbol (†) and fossils of taxa no longer present in the flora
area are marked with two dagger symbols (††).
All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2016). All photos and scans are by Sue Rutman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilton (1908–1986). Descriptions and keys
pertain to taxa and populations as they occur in the flora area.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.

Table 1. Local distributions and growth forms of Polygalaceae, Polygonaceae, Portulacaceae, Primulaceae,
Ranunculaceae, Resedaceae, Rosaceae, Resedaceae, Rhamnaceae, Rosaceae, Rubiaceae, Rutaceae, Salicaceae,
Santalaceae, Salicaceae, Simaroubaceae, Simmondsiaceae, Sapindaceae, and Simmondsiaceae. † = Modern
species also represented by a fossil; †† = fossil taxa no longer present; ** = non-native species not established
in the flora area. OP = Organ Pipe Cactus National Monument; CP = Cabeza Prieta National Wildlife Refuge;
TA = Tinajas Altas Region. SU = Summer/warm-season ephemerals; WI = winter-spring/cool-season
ephemerals; PR = perennials.

Region
Taxon
POLYGALACEAE
Hebecarpa macradenia
POLYGONACEAE
†Chorizanthe brevicornu
†Chorizanthe corrugata
†Chorizanthe rigida
†Eriogonum abertianum
Eriogonum deflexum

Organ
Pipe

Cabeza
Prieta

Growth Form
Tinajas
Altas

Ephemerals
Summer

Winter

Nonseasonal

OP
OP
OP
OP
OP
OP

Perennial

PR
CP
CP
CP
CP

TA
TA
TA

WI
WI
WI
NS
NS
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†Eriogonum fasciculatum var.
polifolium
†Eriogonum fasciculatum var.
unknown
Eriogonum inflatum
Eriogonum maculatum
Eriogonum thomasii
Eriogonum thurberi
Eriogonum trichopes
†Eriogonum wrightii var.
nodosum
†Eriogonum wrightii var.
unknown
Nemacaulis denudata
*Polygonum argyrocoleon
Pterostegia drymarioides
Rumex hymenosepalus
PORTULACACEAE
Portulaca halimoides
*Portulaca oleracea
Portulaca suffrutescens
Portulaca umbraticola
PRIMULACEAE
**Anagallis arvensis
Androsace occidentalis
RANUNCULACEAE
†Anemone tuberosa
Clematis drummondii
Delphinium scaposum
†Myosurus cupulatus
Myosurus minimus
††Myosurus nitidus
Thalictrum fendleri
RESEDACEAE
Oligomeris linifolia
RHAMNACEAE
††Ceanothus vestitus
Condalia globosa
†Condalia globosa &/or C.
warnockii
Frangula betulifolia
Rhamnus crocea
†Ziziphus obtusifolia

OP

CP

TA

PR

TA

PR

OP
OP
OP
OP
OP

CP
CP
CP
CP

TA
TA
TA

OP

CP

TA

PR

TA

PR

OP
OP
OP
OP
OP
OP
OP

CP
CP

TA

WI
NS
WI
PR

CP
CP

TA

SU
SU
SU
SU
WI
WI

†TA

PR
PR
PR

CP
CP
WI
WI
WI

PR

OP

CP

OP
OP

CP

OP
OP
OP
OP

NS

TA

OP
OP
OP
OP
OP
OP
OP
OP
OP

PR
WI
WI
WI

CP

TA

WI
PR
PR

TA

PR

TA

PR
PR
PR

RIVINACEAE
Rivina humilis
ROSACEAE
†Vauquelinia californica
RUBIACEAE
Galium aparine
Galium microphyllum
†Galium stellatum

PR
OP
OP
OP
OP

PR
WI
CP

TA

PR
PR
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RUTACEAE
Ptelea trifoliata
†Thamnosma montana
SALICACEAE
Populus fremontii
Salix gooddingii
SANTALACEAE
†Phoradendron californicum
††Phoradendron juniperinum
††Phoradendron serotinum
SAPINDACEAE
Dodonaea viscosa
Sapindus drummondii
SIMAROUBACEAE
Castela emoryi
SIMMONDSIACEAE
†Simmondsia chinensis

OP
CP
OP
OP

CP

OP
OP
OP

CP

TA

PR
PR
PR
PR

TA

OP
OP
OP
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PR
PR
PR
PR
PR

CP

OP

PR
PR

POLYGALACEAE – Milkwort Family
Herbs, vines, shrubs, and trees; worldwide; 24 genera, 965 species.
Hebecarpa
The single member of this family in the flora area is in the genus Hebecarpa, segregated from
the polyphyletic Polygala sensu lato, and includes 40–70 species mostly in Mexico, with 9 species
ranging into southwestern USA and a few extending to South America (Abbott 2011).
Hebecarpa macradenia (A. Gray) J.R. Abbott
[Polygala macradenia A. Gray]
Gland-leaf milkwort. Figure 2.
Small, densely branched perennials, to about 15 cm tall, from a somewhat woody base.
Herbage densely pubescent and gland dotted. Leaves 3–8 mm long, subsessile or short petioled,
lanceolate to elliptic-ovate. Flowers bilateral and somewhat pea-like (sometimes confused with
legumes). Sepals 5, separate, including an enlarged wing-like lateral pair, purple and petal-like, each
ca. 2.5 mm long. Corollas of 3 small, fused white and yellow petals. Stamens 8. Fruits oblong to
narrowly ovoid capsules, ca. 5 mm long, pubescent and gland dotted. Flowering with sufficient soil
moisture during warmer months.
Rocky soils, often granitic or other calcium-rich substrates, in hills and mountains, and often
on arroyo and canyon slopes. Widely scattered across much of Organ Pipe except the arid
southwestern part.
Southwestern USA except California and northern Mexico from Baja California and northern
Sonora to Tamaulipas and Zacatecas.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Canyon N of Alamo Canyon, 31 Mar 1948,
Darrow 3857. Puerto Blanco Drive, 13 mi by road NW of Visitor Center, 10 May 1979, Bowers 1714.
Gunsight Hills, granite, 24 Mar 2013, Rutman, photos.
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Figure 2. Polygala macradenia. (A) Gunsight Hills near E boundary of ORPI, 11 Mar 2015. Trail to Victoria
Mine, Puerto Blanco Mts: (B) 1 Apr 2010; (C) 7 Feb 2014.

POLYGONACEAE – Buckwheat Family
Ephemerals/annuals or perennial herbs or small shrubs (those in the flora area; includes lianas
and trees elsewhere). Stems often swollen at nodes with fused stipules enclosing (sheathing) the
stem, or stipules reduced or absent. Leaves simple, alternate, or occasionally opposite or whorled,
usually entire. Flowers mostly small and radial. Calyx in 1 or 2 series, often petal-like; petals none.
Fruits 1-seeded achenes (those in the flora area).
Worldwide; 43 genera, 1110 species.
1. Stipules evident and sheathing the stems; subfamily Polygonoideae.
2. Leaves sessile or nearly so; flowers (calyx) 1.5–2.5 mm long……………………….. Polygonum
2. Petioles well developed on the larger, lower leaves; flowers (calyx) more than 5 mm long.
……………………………………………………………………………………………… Rumex
1. Stipules absent; subfamily Eriogonoideae.
3. Ephemerals/annuals or perennials; involucral bracts united below to form a tube.
4. Small ephemerals; involucres bearing spine-tipped teeth and a single flower (flowers minute
and often cryptic)…………………………………………………………………….. Chorizanthe
4. Small ephemerals to woody perennials; involucres with blunt-tipped teeth or bracts and
multiple flowered……………………………………………………………………… Eriogonum
3. Ephemerals; involucral bracts solitary or separate.
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5. Plants with woolly hairs; leaves in a basal rosette, the blades several times longer than wide
and pointed at the tip; Cabeza Prieta dunes………………………………………….... Nemacaulis
5. Plants sparsely hairy, not woolly; leaves cauline (on the stem), the blades as wide or wider than
long and usually notched; Organ Pipe………………………………………………… Pterostegia
Chorizanthe – Spine flower
Small, spring ephemerals (annuals and some perennials elsewhere). Leaves entire, in basal
rosettes and soon deciduous or withering, usually by early March, some leaves also alternate along
stems; stipules none. Involucres with 3 or 6 teeth, these often spinescent and recurved; usually
dimorphic. (The few involucres in the lower axils are solitary, larger, and less modified than those in
the upper axils.) Flowers 1 per involucre, minute, white or yellow, the perianth barely protruding or
hidden in firm, spinescent bracts; stamens often 9, 6, or 3. Flowering mostly February to March, the
plants mostly mature before or during April. By the time the plants are in full flower with onset of
fruiting, the weather is warm and the plants are leafless or nearly so.
Western North America and Chile; 50 species. The North American species are annuals with
a taproot and leaves in a basal rosette, whereas the South American species are mostly perennials.
1. Stems stout and spiny, not breaking apart at maturity, the dry plants (“skeletons”) tough and
persistent; involucral tube as wide as long……………………………………….. Chorizanthe rigida
1. Stems slender and not notably spiny, not persistent, the stems and inflorescences fragile and
breaking apart at maturity; involucral tube longer than wide.
2. Leaves narrowly oblanceolate; involucre 6-toothed, with sharp recurved teeth 2‒4 mm long, like
tiny grappling hooks……………………………………………………… Chorizanthe brevicornu
2. Leaves broadly ovate to orbicular; involucre 3-parted, the teeth (segments) 2–7.5 mm long, not
notably sharp or hooked……………………………………………………. Chorizanthe corrugata
Chorizanthe brevicornu Torrey subsp. brevicornu
Brittle spine-flower, short-horn spine-flower. Figure 3.
Plants (3) 5–25 cm tall, often wider than tall. Stems much-branched above (except when
stunted); lower stems often reddish green; upper stems, inflorescence branches, and involucres mostly
yellowish green. Internodes of fresh, young growth slightly swollen just below nodes. Dry mature
stems brittle, breaking apart at nodes. Herbage with appressed white hairs. Basal rosette leaves (1)
1.8–8 cm × (1) 1.3–5 mm, narrowly oblanceolate without a distinct petiole, semi-succulent on young
robust plants, very quickly withering; stem leaves reduced above. Involucres solitary at nodes, each
subtended by recurved (hooked) bracts 2–3 mm long. Involucral tube straight or slightly curved, 3.5–
4 mm long, cylindrical but 3-angled with 6 prominent ribs, each rib extending into a recurved, spinose
tooth 1 mm long (“short-horned” as indicated by the specific name) like tiny grappling hooks.
Perianth white, barely protruding from the involucre. Stamens 3. Achenes cylindrical, tightly
enclosed by the involucre.
The dry, mature plants completely break apart and “disappear” during April or May. The
propagules contain a stem segment with mostly 1–3 internodes and an involucre with its single seed.
The rigid, sharp, and recurved teeth at both the base and tip of the involucre are like tiny grappling
hooks attaching to skin, clothing, fur, or feathers. Apparently the seed germinates while enclosed in
the involucre. There seems to be weak dimorphism in size and weight of disseminules: the lower
stems, which are stouter and have longer internodes than the upper stems, produce stouter involucres
in their axils than do those in the upper-stem axils.
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Widespread and common across the flora area; washes and sandy flats to rocky slopes.
Specimens more 10,000 years old are recorded for the Tinajas Altas Region.
Mojave, Sonoran, and Great Basin deserts in Arizona, Baja California, California, Nevada,
southwestern New Mexico, northwestern Sonora, and Utah. Another subspecies occurs at elevations
and latitudes above the desert from central California to Idaho and southeastern Oregon.
OP: Alamo Canyon, 14 Mar 1941, Benson 10675. Headquarters, McDougall 10 Apr 1941. Dripping
Springs, 15 Apr 1952, Parker 7912. Aguajita, Beale 8 Apr 1988 (ORPI).
CP: Canyon bottom, NE approach to Agua Dulce Pass, 13 Apr 1964, Niles 344. Charlie Bell Pass, 3
Apr 1992, Whipple 3930. Pinta Sands, 11 Apr 1993, Felger 93-395.
TA: Tinajas Altas, Van Devender 5 Mar 1983. Steep canyon slope N of Tinajas Altas, 19 Mar 1998,
Felger, observation. Tinajas Altas, bajada, 19 Mar 1998, Felger, observation. †Butler Mts, fruit-bearing
segments (with hooks), 10,360 ybp.

Figure 3. Chorizanthe brevicornu subsp. brevicornu. (A) El Huerfano, Sonora, 5 Mar 2014. (B) Below
Gillespie Dam, Maricopa Co., 31 Mar 2013. (C & E) Flats E of Tinajas Altas, 2 Mar 2014, photos by Sue
Carnahan. (D) Hat Mountain, Maricopa Co., 22 Mar 2014.
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Chorizanthe corrugata (Torrey) Torrey & A. Gray
Wrinkled spine-flower. Figure 4.
Plants (1.5) 3–15 cm tall, compact, intricately branched above, as wide or wider than tall.
Stems densely white hairy below, often glabrate above and with age. Leaves of basal rosette densely
white woolly, conspicuously petioled, the blades (5) 8–30 mm long, broadly ovate to orbicular; stem
leaves reduced above. Involucres densely crowded, yellow-green; hat-shaped, drying red-brown, firm
and corrugated with transverse wrinkles. Involucral tube 2–3.7 mm long, cylindrical, with 3 lobes
(teeth) 2–7.5 mm long, the tips recurved and moderately spinose; lobes of lower involucres markedly
larger and broadly elliptic to ovate, the lobes of upper involucres smaller and narrower. Upon
maturity the inflorescence quickly breaks apart into single-involucre pieces. Perianth white, barely
protruding from the involucral tube. Stamens 6. Achenes 2.5 × 0.4 mm, cylindrical, smooth but not
shiny, the tip 3-angled and minutely tuberculate, tightly enclosed in the hard involucral tube; seed
disseminated with the involucre and apparently germinating while enclosed in it.

Figure 4. Chorizanthe corrugata. Sierra de Aguila, about 93 km W of Sonoyta on Mex Hwy 2, Sonora: (A &
D) 7 Mar 2015; (C) 19 Mar 2015. (B) Vicinity of Los Vidrios, Mex Hwy 2, 17 Mar 2014.
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Widely scattered in washes, sand flats, bajadas, and low rocky hills in the central portion
Cabeza Prieta and a few records from Organ Pipe and one from Tinajas Altas. Generally aggregated
in small, isolated populations. Many or perhaps most of the plants germinate in close proximity to
their parent plant. A 2400-year-old specimen is recorded from the Puerto Blanco Mountains.
Western Arizona, southeastern California, southern Nevada, northeastern Baja California, and
northwestern Sonora.
OP: 15 mi S of Bates Well, 1300 ft, sandy plains in open Larrea-Franseria deltoidea, 17 Mar 1945,
Gould 2982. Flats 1.4 mi WSW of Bates Well, Rutman 6 Apr 1998 (ORPI). †Puerto Blanco Mts, involucre,
2340 ybp.
CP: Tule Well, Goodding 6 Mar 1940 (ASU). Davidson Canyon, 8 Apr 1979, Lehto 23607 (ASU).
Pinacate Lava Flow, 11 Apr 1978, Lehto 22525 (ASU). Christmas Pass, 13 Apr 1992, Harlan 267 (CAB).
Pinta Sands, 11 Apr 1993, Felger 93-394.
TA: Tinajas Altas Pass, ca. 62.6 km (by air) SE of Yuma, 329 m, rocky granitic slope and derived
grus, Mar 2014, Van Devender, photo (MABA/ARIZ).

Chorizanthe rigida (Torrey) Torrey & A. Gray
Devil’s spine-flower. Figure 5.
Plants drying as a rigid, spiny skeleton resembling a miniature ocotillo and often persisting
for a number of years. Plants (1) 2–10 cm tall with stout stems soon becoming rigid and obscured by
crowded, rigid, straight spines. Some plants only 5 cm tall had taproots more than 25 cm deep.
Larger leaves in a basal rosette as well as along the stem, the leaves soon withering; leaves petioled,
the blades 6–32 mm long, ovate to orbicular, densely white woolly below, usually less so to sparsely
white hairy above. Bracts spine-like, (4) 7–26 mm long. Involucres 3-angled and 3-toothed or
segmented, the tube 2 mm long, about as wide as long and reticulated, the segments triangular to leaflike, unequal, the longest one in the trio 4–20 mm long. Flowers minute, the perianth yellow-green
and scarcely visible. Stamens 9. Achenes mostly 1.4–1.5 mm long, shiny red-brown, strongly 3angled or -lobed and beaked. The size, length and width, weight, and even the shape of the involucral
segments and size of the contained seed are highly variable, resulting in different dispersal
characteristics (Martinez-Berdeja et al. 2014). The seed is tightly held in the involucre, even on dry
dead plants more than one year old. Seedlings often germinate at the base of old dry plants that seem
to serve as nurse plants.

Figure 5. Chorizanthe rigida. (A) Aguajita Wash near international boundary, 25 Feb 2015. (B & C) Near
Black Tank, Crater Range, 29 Mar 2015; (B) skeleton of dead plant.

Common and widespread across the flora area; flats, rocky slopes, bajadas, and broad,
gravelly washes. Its history in the Tinajas Altas Region extends to more than 8000 years.
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Northwestern Sonora, Baja California, Arizona, southern Nevada, southwestern Utah, and
southeastern California.
OP: Alamo Canyon, Nichol 26 Mar 1939. Dripping Springs, 15 Apr 1952, Parker 7923. Growler
Mts, foothills, 16 Apr 1952, Parker 7972. Aguajita, Beale 8 Apr 1988 (ORPI).
CP: 2 mi W of Organ Pipe on road to Papago Well, 31 Jan 1992, Felger 92-1. Charlie Bell Pass, 3
Apr 1992, Whipple 3936. Pinta Sands, 11 Apr 1993, Felger 93-396. Cabeza Prieta Tanks, 15 Jun 1992, Felger,
(observation).
TA: Camino del Diablo SE of Raven Butte, 20 Feb 2005, Felger 05-33. Tinajas Altas, bajada and
lower slopes, 19 Mar 1998, Felger (observation). †Butler Mts, 3-parted floral bracts, 740 to 8160 ybp (3
samples).

Eriogonum – Wild buckwheat
Annual or perennial herbs or small shrubs. Leaves basal or along stems, whorled or alternate,
the margins entire or sometimes wavy or scalloped; without stipules. Flowers in involucres with 4 or
5 teeth or lobes (those in the flora area). Sepals (tepals) petal-like, in 2 series of 3 segments each.
Stamens 9; styles 3. Achenes mostly 3-winged or 3-angled.
A diverse North American genus, 250 species mainly in western North America, and one of
the more diverse genera in the flora area in terms of number of species (10) and growth forms. Stems
and “seeds” (achenes) of various species were eaten by the Cahuillas and others (Bean & Saubel
1972).
1. Annuals or small shrubs; stems leafy (although drought deciduous).
2. Annuals, not woody.
3. Involucres pubescent but not glandular, the flowers glabrous; involucres 2–3 mm long, the
teeth 4–6 mm long………………………………………...…………….. Eriogonum abertianum
3. Involucres and flowers glandular pubescent; involucres 1–1.5 (2) mm long, the teeth 0.4–0.8
mm long………………………………………………………………….. Eriogonum maculatum
2. Shrubs or subshrubs, usually somewhat woody at base.
4. Involucres (flowers) in dense, head-like clusters on top of a well-developed peduncle;
involucres 2.5 mm long…………………………………..……………. Eriogonum fasciculatum
4. Involucres solitary and sessile at nodes (flowering branch may appear racemose); involucres 1–
1.7 mm long……………………………………………………………….… Eriogonum wrightii
1. Annuals or herbaceous perennials; stems not leafy or with much reduced leaves, the leaves largest
and mostly at the base of the plant, often forming a basal rosette.
5. Annuals; bracts leafy, teeth of involucre longer than the tube…………. Eriogonum abertianum
5. Annuals or herbaceous perennials; bracts not leafy, teeth of involucre shorter than or barely as
long as the tube.
6. Leaves green, hairy but not woolly.
7. Perennials and flowering in first year; involucres 5-lobed; tepals (1.5) 2–2.7 (3.5) mm long.
……………………………………………………………………………. Eriogonum inflatum
7. Ephemerals; involucres 4-lobed; tepals 1.2–1.8 mm long…………….. Eriogonum trichopes
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6. Leaves usually grayish green, and woolly/tomentose, at least below.
8. Flowering branches slender but not thread-like.
9. Involucres glabrous, 1.5–2.2 mm long…………………………....... Eriogonum deflexum
9. Involucres and flowers glandular pubescent; involucres 1–1.5 (2) mm long.
……………………………………………………………………..... Eriogonum maculatum
8. Flowering branches very slender—thread-like (filiform).
10. Flowering branches and involucres glabrous; involucres 0.8–2.3 mm long; outer tepals
longer than wide, broadest and swollen (inflated) at base……………… Eriogonum thomasii
10. Flowering branches and involucres glandular pubescent; involucres 2–3.2 mm long; outer
tepals as wide as or wider than long, broadest above (towards the tip), narrowed at base to a
claw……………………………………………………………………... Eriogonum thurberi
Eriogonum abertianum Torrey
Abert’s wild buckwheat. Figure 6.

Figure 6. Eriogonum abertianum. Alamo Wash: (A) 2 Aug 2014; (B) 26 Aug 2014; (C) 30 Mar 2008. (D)
Estes Wash, 2 Aug 2014. (E) Coffeepot Mountain, Sikort Chuapo Mts, Maricopa Co., 27 Feb 2005.
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Annuals 10–50 cm tall, pubescent, the herbage greenish to grayish or reddish. Leaves villous
to tomentose; basal leaves petioled, the blades oblong to obovate, 1–4 cm long; upper stem leaves
mostly sessile, reduced, linear, lanceolate, or narrowly obovate. Inflorescences open, 5–50 cm tall;
branches hirsute; the bracts somewhat leaf-like. Peduncles, mostly straight, slender, villous to
tomentose. Involucres broadly campanulate, 2–3 mm long and wide, villous-canescent; teeth 5, lobelike, usually reflexed, 4–6 mm long. Flower in rounded, head-like clusters; flowers 3–4.5 mm long;
perianth white to pale yellow, becoming pinkish or reddish, and glabrous; tepals dimorphic, those of
the outer whorl orbiculate-cordate, those of the inner whorl lanceolate to spatulate. Achenes brown to
dark brown, lens-shaped, 0.6–1 mm long. Flowering late winter and spring and with summer rains.
Eastern part of Organ Pipe including the Ajo, Diablo, and Puerto Blanco mountains.
Eriogonum abertianum has been part of the Ajo Mountain flora for at least 20,500 years.
Eastward in southern and central Arizona to western Texas, Chihuahua, Coahuila, San Luis
Potosí, and northern Sonora.
OP: Alamo Canyon, Tinkham 18 Apr 1942. Bull Pasture Trail, Fox 1 Apr 1985. Canyon Diablo, 21
Mar 1935, Kearney 10833. Dripping [Springs] Wells, 18 Mar 1945, Gould 3015. Montezuma’s Head, W
slopes, 16 Jan 1976, Phillips 76-10. Trail to Mt Ajo, near crestline above The Cones, 4090 ft, 10 Apr 2005,
Felger (observation). †Alamo Canyon, involucres, 1150 & 9570 ybp. †Montezuma’s Head, involucres, 20,490
ybp.

Eriogonum deflexum Torrey var. deflexum
[E. deflexum var. turbinatum (Small) Reveal]
Skeleton weed. Figure 7.
Ephemerals or annuals, often 5–50+ cm tall, with a well-developed taproot. Leaves in a basal
rosette, 1.5–5 cm long, soon deciduous, the petioles prominent and usually longer than the blades, the
blades orbicular, often cordate, especially the larger leaves; lower leaf-blade surfaces densely grayishwhite woolly, the upper surfaces sparsely to densely woolly and often darker green. Flowering stems
much-branched, the inflorescences more or less flat-topped, the stems leafless and glaucous, the
larger ones relatively thick but not swollen. Involucres, pedicels, and outer tepal lobes glabrous.
Involucres 5-lobed, 1.5–2.2 mm long, the pedicels 0.5–10 mm long. Perianth white or pink, the outer
segments 1.8–2.3 mm long, orbicular to broadly elliptic, cordate, and blunt at tip. Often flowering
late spring and sometimes into early summer, and sometimes persisting and flowering through
summer and again in fall.
Washes, plains, and slopes, especially in open, disturbed habitats, and sometimes on rocky
slopes to peak elevations; widespread across Organ Pipe and the eastern two-thirds of Cabeza Prieta.
This one of the few annuals to survive and flower during the hot, dry late spring and early summer.
This species occurs from eastern California to Utah, Arizona, New Mexico, Baja California,
and northern Sonora. Var. deflexum occupies a large portion of the range of the species; also 2 other
varieties.
OP: Alamo Canyon, Nichol 26 Mar 1939. Growler Mts, foothills, 16 Apr 1952, Parker 7979.
Quitobaquito, 13 Sep 1986, Felger 86-267.
CP: Childs Mtn, near summit, 18 Aug 1992, Felger 92-642. Cabeza Prieta Peak, S side of summit,
2550 ft, 24 Mar 1995, Yeatts 3666 (CAB). O’Neill Hill, 9 Apr 1996, Harlan 464. Large wash SW of Scarface
Mtn, Rutman 22 Mar 2003. Cabeza Prieta Tanks, 15 Jun 1992, Felger (observation).
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Figure 7. Eriogonum deflexum var. deflexum. (A) Acuña Valley, 15 Mar 2015. (B) Waterman Mountains,
Ironwood Forest National Monument, 23 Feb 2013. Alamo Wash upstream from bridge: (C) 29 Jan 2014; (F)
28 Dec 2013. (D) Alamo Wash in Ajo Valley, 2 Aug 2014. (E) Kuakatch Wash near E boundary of Organ Pipe,
22 Jan 2005.

Eriogonum fasciculatum Bentham var. polifolium (Bentham) Torrey & A. Gray
Flat-top buckwheat. Figure 8.
Low spreading woody shrubs 0.5–0.8 (1) m tall, often compact and much-branched with
leafy stems and shredding bark, the branches woody below. First-year stems, inflorescence branches,
and peduncles conspicuously pubescent (canescent). Leaves fascicled, sessile or nearly so, 3–15 (18)
mm long, linear to narrowly oblanceolate, white hairy on both surfaces—canescent above, densely
woolly below; leaf margins and midrib on lower surface thick and prominent, the margins mostly
revolute. Flowers crowded into compact, often clustered heads on long, leafless stems (scapes);
involucres 5-toothed, 2.5 mm long, moderately to densely white hairy. Flowers white or pink, 3 (3.5)
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mm long, the outer perianth segments densely white hairy mostly toward the base and along the broad
midrib. Achenes 2–2.5 mm long. Flowering February to May and in fall.

Figure 8. Eriogonum fasciculatum. (A & B) Bull Pasture Trail, 8 Sep 2014. (C) 27 Feb 2014, Alamo Canyon.
(D) 4 Apr 2015, Alamo Canyon

Widespread across the flora area, mostly higher elevations in canyons and rocky slopes of
hills and mountains, especially north-facing, also upper bajadas and washes, and absent from lowland
areas. This species has been part of the regional flora for at least 21,900 years.
This species occurs in western and southern Arizona to east-central California and
southwestern Utah, Baja California, and northern Sonora. Variety polifolium is primarily in the desert
and is the most common shrubby Eriogonum in southern Arizona. Four other varieties, mostly in
California.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Walls Well, Nichol 28 Apr 1939. Alamo Canyon, 17 Apr
1952, Parker 8009. Sierra de Santa Rosa, 1600 ft, 11 Feb 1978, Bowers 1033 (ORPI). †Variety unknown:
Alamo Canyon, leaves, 1150 ybp. †Montezuma’s Head, leaves, 13,500 & 21,840 ybp. †Puerto Blanco Mts, on
ridge, leaves, 9070 ybp.
CP: N side of Tule Mts, 2 Feb 1992, Felger 92-52. Tuseral Tank, 14 Jun 1992, Felger (observation).
TA: Tinajas Altas, 27 Mar 1932, Shreve 5942. Tinajas Altas Mts, NE of upper tanks, 26 Oct 2004,
Felger 04-74. †Butler Mts, leaves, 8160 to 11,060 ybp (3 samples). †Variety unknown: Tinajas Altas, leaves,
5080 to 18,700 ybp (7 samples).
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Eriogonum inflatum Torrey & Frémont
Desert trumpet, bladder stem. Figure 9.

Figure 9. Eriogonum inflatum. (A) Darby Wells Road near Black Mountain, 17 Sep 2013. (B) Ajo Scenic
Loop, Little Ajo Mts, 16 Mar 2015. (C) Lookout Mountain, Barry M. Goldwater Range, Maricopa Co., 12 Mar
2014. (D) Acuña Valley, 15 Mar 2015. (E) Roadcut on Hwy 85, N of Alamo Wash, 23 May 2010.

Herbaceous perennials with a hard, knotty base, also flowering in first season. Stems often
many, leafless, glaucous to greenish; the first internode usually erect, often (7) 9–31 cm long, the
upper part often inflated (swollen and hollow) with no apparent pattern. Second node (top of the first
internode) commonly producing 2 or 3 (4–6) branches. Leaves basal or nearly so, green to reddish
green, the dry leaves semi-persistent, the blades oblong to orbicular or kidney-shaped with wavy
margins; petioles prominent. Involucres 5-toothed. Flowers yellow with red or green bases; tepals
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mostly 2–2.7 mm long (as short as 1.5 at early anthesis to 3.5 mm as fruit develops), covered with
whitish-translucent, fleshy, curved to curled hairs, the tepal margins glabrous and bright yellow.
Flowering mostly in spring and again with the summer rains.
Common on rocky slopes, upper bajadas and sometimes along floodplains of larger washes,
and generally absent from open desert flats; widespread across the flora area. Eriogonum inflatum
has grown in the Tinajas Altas Region for more than 8200 years.
Deserts across much of Arizona, southern and east-central California to Colorado, Nevada,
New Mexico, Utah, both Baja California states, and northwestern Sonora.
“The cause of the fistulose [inflated] stem and inflorescence branches in Eriogonum inflatum
was imaginatively attributed by A.M. Stone and C.T. Mason (1979) to the larvae of gall insects. This
fallacy continues to appear in the literature. Greenhouse studies have shown that stems of this and
some other species of the genus inflate without the presence of any insects. Other researchers have
shown that the inflation involves a build-up of CO2 within the stems, which take over as the primary
photosynthetic body as leaves wilt or eventually dry up and fall away from the plant (C.D. Osmond et
al. 1987). Not all individuals of E. inflatum will have fistulose stems and branches, as this feature is
partly a function of available moisture: the drier the conditions, the less pronounced the inflation.
Stems produced in the summer tend to be inflated less frequently than those produced in the spring”
(Reveal 2005: 386).
This Eriogonum is a food plant for the desert metalmark butterfly (Apodemia mormo deserti).
The stems were harvested in spring before flowering and eaten fresh or cooked by the Cahuillas and
others (Bean & Saubel 1972; Hodgson 2001).
OP: Bates Well, Nichol 26 Apr 1939. Ajo Valley, 20 Apr 1942, Cooper 625. Quitobaquito, 14 Sep
1988, Felger 88-460.
CP: Pinacate Lava, Simmons 17 Oct 1962 (CAB). 4.7 mi E of Tule Well, 11 Apr 1993, Felger 93-442.
Near Charlie Bell Pass, 9 Apr 1993, Felger 93-339. Agua Dulce Pass, Heart Tank, 13 & 14 Jun 1992, Felger
(observations).
TA: Canyon below Raven Butte Tank, Felger 10-226. Cipriano Pass, N end of Tinajas Altas Mts,
Reeves 5441 (ASU). Above Tinajas Altas, 19 Mar 1998, Felger (observation). †Butler Mts, fruit with calyx,
8160 ybp.

Eriogonum maculatum A. Heller
Spotted wild-buckwheat
Cool-season annuals, perhaps persisting into summer, mostly 10–20 cm tall. Herbage and
flowering stems usually tomentose. Basal rosettes leaves petioled, the blades lanceolate to obovate,
1–3 cm long, the stem leaves reduced. Flowering stems to 25 cm, tall; peduncles thread-like.
Peduncles, involucres, and flowers glandular-pubescent. Involucres 1.5–3+ mm wide, with 5 teeth
0.4–0.8 mm long. Flowers 1–2.5 mm wide; perianth pale yellow, often becoming pink or reddish, the
outer lobes (tepals) elliptic to rounded, the lower half inflated, the inner lobes lanceolate. Achenes 1–
1.5 mm long, glabrous.
Documented from the flora area by a single specimen without specific locality.
California to eastern Washington, Idaho, Utah, southwestern New Mexico, Arizona, and Baja
California. Mostly a species of the Great Basin, Mojave, and northern Sonoran Deserts.
OP: Organ Pipe National Monument, wash, 1798 ft, Walden 18 Apr 1964 (ASU 11269, det. James L.
Reveal 1968).
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Eriogonum thomasii Torrey
Thomas’s buckwheat. Figure 10.
Delicate winter-spring ephemerals, mostly (4) 8–15 cm tall (well-watered plants sometimes
to 25+ cm). Leaves in a basal rosette, densely white woolly, the blades about as wide as long, ovate
or circular to kidney-shaped, upper surfaces not as hairy and often greener than the lower surfaces,
the petioles prominent. Flowering stems 1 or sometimes several to many, much-branched above, the
branches very slender and glabrous. Involucres 5-lobed, glabrous, 0.8–1.2 mm long. Flowers 1.5–1.9
mm long, at first yellow, becoming pink below and white above, with age the outer tepals become
swollen at the base, longer than wide, with short, stout, and minute glandular hairs below, otherwise
glabrous.

Figure 10. Eriogonum thomasii. (A & B) Acuna Valley, 12 Mar 2015. (C & D) Granite-derived soil (grus) at
base of Sierra del Águila, 93 km W of Sonoyta on Mex Hwy 2, 7 Mar 2015.

Widespread in the flora area; desert pavements and open gravelly-sandy areas of rocky
slopes, bajadas, mesas, washes, canyons, and sand flats and dunes.
Primarily Mojave and Sonoran deserts; western Arizona, northwestern Sonora, Baja
California, southeastern California, southern Nevada, and southwestern Utah.
OP: Puerto Blanco Mts, 2000 ft, Nichol 25 Feb 1939. Growler Mts, foothills, 16 Apr 1952, Parker
7968. Pozo Nuevo, 30 Mar 1978, Bowers 1103. Pitahaya Canyon, Rutman 13 Mar 1998 (ORPI).
Quitobaquito, 29 Mar 1988, Felger 88-123.
CP: Sandy soil, Pinacate Lava Fields, 30 Mar 1933, Shreve 6213. Papago Well, 22 Mar 1935,
Kearney 10871. Little Tule Well, 9 Apr 1993, Felger 93-333 (CAB). Pinta Sands, 11 Apr 1993, Felger 93393.
TA: Tinajas Altas, 1900 ft, Van Devender 5 Mar 1983. Coyote Water, 21 Feb 2005, Felger 05-153.
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Eriogonum thurberi Torrey
Thurber’s buckwheat. Figure 11.
Small winter-spring ephemerals about the same size as and similar in general appearance to
E. thomasii. Leaf blades ovate, broadly elliptic, or nearly orbicular, white woolly to moderately
woolly and greenish, the margins nearly entire to crenate-lobed; petioles prominent. Peduncles and
involucres densely glandular hairy, the hairs (stalks) whitish, the glands pinkish. Involucres 2–3.2
mm long, 5-lobed. Flowers 1.2–1.3 mm long, about as wide as long, the outer tepals white or pink,
narrowed to a claw at the base.

Figure 11. Eriogonum thurberi. CD Trail, S of Engineer Canyon, Burro Mountains, Grant Co., New Mexico,
20 Apr 2010, photos by Russell Kleinman (gilaflora.com).

Generally on sandy-gravelly soils; near the Sonora border in Organ Pipe, Cabeza Prieta at
least in the vicinity of Tule Well, and west of the Tinajas Altas Mountains and common in nearby
northwestern Sonora.
Southern Arizona, southwestern New Mexico, southern California, Baja California, and
northwestern Sonora.
OP: Senita Basin Road, 4.5 mi S of Senita Basin, 23 Mar 1969, Lehto 15443-f (ASU, det. James L.
Reveal 1969).
CP: 1 km N of Tule Well, 11 Apr 1993, Felger 93-438.
TA: E edge of Davis Plain, west-branch of Camino del Diablo, Felger 05-93.
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Eriogonum trichopes Torrey
Little desert-trumpet. Figure 12.
Winter-spring or spring-early summer ephemerals, occasionally persisting through summer
and flowering again in fall. Plants usually broader than tall, with 1–several main stems, muchbranched above into very slender branches, the plants extremely variable in size depending on soil
moisture, (10) 30–50 (100) cm across. Larger plants may break off just below the surface after
maturing and the upended plants may become tumbleweeds. Near the Mexican border “In early
September 1992, I watched dust devils lift these tumbleweeds into the sky until they were no longer
visible” (Felger 2000: 408). Stems yellow-green, glabrous and sometimes glaucous, the upper part of
the first internode of larger branches sometimes inflated (especially among vigorously growing
plants; see E. inflatum), the first internode usually erect or nearly so, (2) 5–10 cm long, the lateral
branches whorled at most nodes, spreading nearly at right angles, the lower 1–several nodes often
producing 3–17 branches, and even the upper nodes usually whorled. Leaves in a basal rosette,
coarsely hairy, the blades broadly oblong to circular, (0.5) 1.5–5.5 cm long, the margins crenate to
nearly entire; petioles (1) 4–13 cm long. Involucres 1 mm long, 4-lobed, glabrous, on elongated,
slender spreading pedicels. Flowers yellow to greenish yellow, occasionally red-tinged. Tepals 1.2–
1.8 mm long, the outer tepals covered with whitish-translucent, fleshy, curled hairs. Commonly
flowering March–late April.

Figure 12. Eriogonum trichopes. (A & B) Ajo, 23 Mar 2015. (C) Midway Wash near Hwy 85, 8 Mar 2015.
(D) Near Hat Mountain, Sauceda Mountains, Maricopa Co., 22 Mar 2014.
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Widespread in Cabeza Prieta, especially the western part, Tinajas Altas, and Organ Pipe
except the eastern margin; lower elevations including desert pavements, mesa tops, sandy plains, and
alluvial flats, washes, and dunes.
Arizona to southeastern California, southern Nevada, southern New Mexico, southwestern
Utah, Baja California, Chihuahua, and northwestern and central Sonora.
OP: 8 mi S of Growler Well, Nichol 17 Apr 1939. Growler Mts, foothills, 17 Apr 1952, Parker 7988.
Puerto Blanco Drive at old road to Dripping Springs, 12 Apr 1978, Bowers 1253.
CP: Flats E of O’Neill Pass, Monson 24 May 1957. Las Playas, 15 Apr 1964, Niles 346. Pinacate
Lava Flow, 11 Apr 1992, Harlan 191. Pinta Sands, 15 Sep 1992, Felger 92-776.
TA: Camino del Diablo, SE of Raven Butte, Felger 05-28.

Eriogonum wrightii Torrey ex Bentham var. nodosum (Small) Reveal
[E. wrightii var. pringlei (J.M. Coulter & Fisher) Reveal]
Bastard-sage. Figure 13.

Figure 13. Eriogonum wrightii. (A) By Lucretia Breazeale Hamilton. (B) Alamo Canyon, 21 Sep 2008. (C)
Estes Canyon, 31 Mar 2008. (D) Salero Ranch, 1 Oct 2013, photo by Sue Carnahan. (E) W of Hat Mountain
ear Thanksgiving Day Tank, Sauceda Mts, 24 Mar 2016.

Messy-looking much-branched small shrubs 0.5–nearly 1 m tall, with slender whitish stems.
Herbage generally densely white woolly. Leaves readily drought deciduous, the plants essentially
leafless or with relatively few and reduced leaves in dry seasons; larger leaves on primary shoots 8–
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25 mm long; leaf blades narrowly to broadly lanceolate or elliptic, the upper surfaces often more
sparsely woolly than lower surfaces, gradually narrowed at the base into a sometimes prominent
petiole, the smaller leaves sessile. Involucres solitary in axils (the floriferous stems appear
racemose), more or less cylindrical, 1–2 mm long, 5-ribbed and 5-toothed, the perianth white or pink.
Achenes short-beaked and ovoid, about as long as the involucre. Flowering response apparently nonseasonal with sufficient soil moisture, but perhaps not during summer.
Larger hills and mountains, especially north-facing slopes and canyons, throughout the flora
area. This species has grown in the region for more than 37,000 years.
Var. nodosum occurs in the Sonoran Desert in southwestern and central Arizona, southeastern
California, Baja California, and northwestern Sonora. It is the most arid-inhabiting of the
approximately ten varieties in southwestern USA and northwestern Mexico.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Bull Pasture Trail, 5 Nov 1977, Bowers 931.
Sierra Santa Rosa, 11 Feb 1978, Bowers 1033. Arch Canyon, 2 Dec 1990, Felger 90-562. †Alamo Canyon,
leaves, 8130 to 14,500 ybp (4 samples). †Variety unknown: Alamo Canyon, leaves, 8130 to 14,500 ybp (4
samples). †Puerto Blanco Mts, on ridge, twigs, leaves, 7560 to 14,1020 (8 samples).
CP: 3.2 mi E of Tule Well, 19 Feb 1979, McLaughlin 1965. Tule Tank, 23 Mar 1992, Harlan 135.
Agua Dulce Tank, 13 Jun 1992, Felger 92-568. Sierra Pinta, summit, Cain 15 Nov 2003.
TA: Tinajas Altas, 5 Dec 1935, Goodding 1449. Frontera Canyon, 18 Mar 1998, Felger (observation).
†Variety unknown: Tinajas Altas, leaves, 5860 to 15,680 (14 samples), & >37,000 ybp .

Nemacaulis
This genus has a single species.
Nemacaulis denudata Nuttall var. gracilis Goodman & L.D. Benson
Woolly heads, cotton heads. Figure 14.
Spring ephemerals with delicate ascending and spreading stems, often as wide or wider than
tall, with a well-developed taproot. Stems slender, mostly (7) 12–25 cm long; lower internodes
relatively long, lower stems moderately pubescent with white hairs, upper stems thread-like and
glabrate or glabrous. Leaves, nodes, bracts, and involucres densely white woolly; hairs on involucres
often becoming brown with age. Leaves mostly in a basal rosette, (1.5) 2.6–5 (6.5+) cm × 2.6–5.5
(10) mm, narrowly oblanceolate; green or reddish beneath the dense white hairs, when wet the hairs
instantly absorb water to become appressed and transparent, the midrib prominent; margins mostly
undulate to sometimes entire; stem leaves few and reduced or absent. Flowering stems usually muchbranched and diffuse. Involucral bracts separate, each subtending a single flower; bracts often
yellow-green when young, otherwise reddish with conspicuous yellow-membranous margins, the
larger, outer bracts 1.9–3 mm long. Flowers buried in wool of glomerules, yellow, 0.7–1.3 mm long,
on slender pedicels; perianth segments 6. Seeds 0.75–0.9 mm long, smooth and shiny, dark brown to
blackish, plump, shaped like a fat teardrop, the tip 3-angled.
Dunes and sand flats in the western part of Cabeza Prieta, especially in the vicinity of the
Pinta Sands, and in the Tinajas Altas Region.
Southwestern Arizona, southern California (mostly inland deserts), both Baja California
states, and northwestern Sonora. Another variety occurs in coastal California and Baja California.
Nemacaulis, with a single species, can be distinguished from Eriogonum in having 3 rather than 9
stamens and the involucral bracts separate rather than united into a tube.
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CP: Dunes, 6 mi W of O’Neill’s Grave, 13 Mar 1983, Eiber 27. Pinta Sands, 10 Apr 1993, Felger 93392.
TA: Butler Mts, Van Devender 27 Mar 1983.

Figure 14. Nemacaulis denudata var. gracilis. (A) Dunes near Mayan Palace, SE of Puerto Peñasco, Sonora,
20 Feb 2015. (B & C) Dunes 37 km SE of Sonoyta, Sonora, 20 Feb 2014.

Polygonum
Annual and perennial herbs and shrubs. Worldwide; 65 species.
*Polygonum argyrocoleon Steudel ex Kunze
Silver-sheath knotweed. Figure 15.
Non-seasonal annuals with a stout taproot. Stems slender, erect to spreading. Stems and
leaves glaucous, highly variable in size and number. Leaves alternate, sessile or nearly so, narrowly
elliptic to narrowly lanceolate, mostly less than 1 cm long, sometimes 2–6 cm long, and soon
deciduous; upper leaves usually reduced to bracts, the plants leafless or nearly so in drought or dry
habitats; margins entire. Stipules fused, forming membranous sheaths around the stem above the
usually swollen nodes. Flowers in small axillary clusters on terminal spike-like stems. Calyx petallike, pink or white, 2–3 mm long. Achenes 3-angled, 2 mm long.
Locally common at Jose Juan Tank and perhaps other dirt charcos; germinating in wet soil.
Common agricultural weed in nearby Sonora. The seeds are probably disseminated by birds. Also
found in a 2005 roadside re-seeding in Organ Pipe.
A widespread weed, native to the Near and Middle East.
OP: Hwy 85, from roadside seeding, N of park headquarters, 9 Apr 2005, Felger 05-161.
CP: Jose Juan Tank, common in dried mud, not seen elsewhere, 12 Jun 1992, Felger 92-562
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Figure 15. Polygonum argyrocoleon. By Lucretia Breazeale Hamilton

Pterostegia
This genus has a single species.
Pterostegia drymarioides Fischer & C.A. Meyer
Woodland thread-stem. Figure 16.
Delicate spring ephemerals with slender, fragile, and often trailing stems; sparsely pubescent.
Leaves opposite; petioles to 1 cm long; leaf blades to 2 cm wide, broadly elliptic to fan-shaped, the
margins entire or 2-lobed, the uppermost leaves reduced in size. Flowers 2 or 3 enclosed in a single
bract; flowers reddish, the perianth 1 mm long, pale yellow or pink. Stamens 6. The fruiting
involucral bract enlarging. Achenes 1–1.5 mm long.
Mountain canyons and major washes of Organ Pipe but apparently not in the Lower Colorado
Valley areas of the southwestern part of the Monument. Mostly in moist habitats in canyons and on
north-facing rocky slopes and cliffs, and locally in sandy soils, often in the shelter of shrubs.
Arizona, California, southern Nevada, southwestern Utah, Baja California, Baja California
Sur, and expected in northern Sonora (documented within 1 km of Sonora in the Sierra Santa Rosa).
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OP: Canyon Diablo, 21 Mar 1935, Kearney 10815. Alamo Canyon, 14 Apr 1941, McDougall 94.
Armenta Road 1.4 mi W of Hwy 85, 11 Mar 2003, Felger 03-249. Sierra Santa Rosa, 12 Mar 2003, Felger 03316. Wash 1.2 mi NW of Kino Peak, 1510 ft, 20 Mar 2005, Rutman 2005-0320-12 (ORPI).

Figure 16. Pterostegia drymarioides. (A‒B) Estes Canyon, 22 Mar 2015. (C) Joshua Tree National Park, San
Bernardino Co., CA, 8 Apr 2005, photo by Keir Morse (SEINet). (D) Alamo Canyon, 18 Mar 2005.

Rumex – Dock; cañaigre
Annual and perennial herbs. Worldwide; 200 species.
Rumex hymenosepalus Torrey
Sand dock, wild rhubarb; cañaigre; wakondam. Figure 17.
Robust, herbaceous perennials from a cluster of thick, tuberous roots and short rhizomes.
The plants die back during the summer and the new growth emerges during the cool season with
flowering in late spring. Leaves alternate, mostly basal and petioled, the stem leaves reduced and
often sessile above; larger leaves with blades to 25 m long, rather thick and sometimes slightly fleshy,
lanceolate to oblong, the margins entire or wavy (crisped). Flowering stems often more than 30 cm
tall. Inflorescences terminal and overtopping the leaves, narrowly paniculate and densely flowered.
Perianth with an outer whorl of 3 smaller sepals and an inner whorl with 3 larger sepals (valves) 10–
15 mm long, oblong to rounded-cordate, enlarging in the fruit (this species lacks a tubercle, a warty
bump on the valves of various other Rumex species). Stamens 6; styles 3, the stigmas 3, red, broad,
peltate, and conspicuously fringed.
Locally at the north side of Organ Pipe; scattered along the gravelly soil of Kuakatch Wash
from near Walls Well to 5 km westward. Rutman’s 1995 collection is probably the same area as
MacDougal’s 1907 observation.
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Figure 17. Rumex hymenosepalus. (A) By Lucretia Breazeale Hamilton. (B‒E) Kuakatch Wash near E
boundary of Organ Pipe, 11 Mar 2015; 17E shows flowers with fringed, red stigmas.

Southwestern USA to Wyoming, and Baja California, northern Sonora, and Chihuahua.
The leaves and “stalks” of native and non-native species of dock were sometimes important
food plants. They were cooked and eaten as greens, but because of citric, malic, and oxalic acids they
were cooked in a change of water. The “seeds” (achenes) were also eaten (Hodgson 2001). Dock
was an important food and medicinal plant among the Tohono O'odham (Castetter & Bell 1942).
The tuberous roots were an important sources of medicine in the region, and the plants were
sometimes transplanted to home gardens (Rea 1997). The Tohono O'odham made yellow dyes for
cotton fabrics from R. crispus and R. hymenosepalus roots (Castetter & Bell 1942). Most of the
earlier ethnobotanical reports are not documented with specimens and species identifications might be
questioned.
OP: Walls Well, Nov 1907, MacDougal (observation; Rose & Standley 1912). Sonoyta road 1 mi S of
N entrance, 10 Apr 1941, McDougall 82. Kuakatch Wash near E boundary, Rutman 15 Apr 1995 (ORPI).
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PORTULACACEAE – Purslane Family
The APG systems trims the purslane family to a single genus. Genera formerly placed in this
family include Calandrinia, Cistanthe, Claytonia, and Phemeranthus in Montiaceae and Talinum in
Talinaceae.
Portulaca – Purslane
Summer ephemerals (those in the flora area; annual and perennial herbs elsewhere),
succulents, especially the leaves. Stems leafy, the leaves alternate or subopposite; stipules none.
Sepals 2, fused to lower part of ovary (the sepals interpreted as sepal-like bracts). Flowers brightly
colored, opening in sunlight, the petals often lasting only a few hours and then deliquescent
(dissolving or melting away; the petals interpreted as derived from sepals or staminodes). Fruit a
capsule, circumscissile (opening more or less around the middle, the top coming off like a lid). Seeds
many, variously sculptured or ornamented, usually with a white strophiole (a seed outgrowth that
regulates water movement in and out of the seed). Worldwide; at least 100 species.
1. Leaf axils and flower clusters densely white-hairy; leaves terete (may appear flat when dry).
2. Roots not tuberous; flowers 3–7 mm wide, the sepals red-pink and somewhat persistent, the
petals yellow but often hidden or seldom seen……………………………..... Portulaca halimoides
2. Roots tuberous; flowers to 25 mm wide, the petals coppery orange….... Portulaca suffrutescens
1. Plants glabrous or essentially so (sometimes with a few inconspicuous hairs); leaves thick but
flattened
3. Capsule rim not collar-winged, the capsule opening about at the middle, the lid conical.
…………………………………………………………………………………... Portulaca oleracea
3. Capsule rim surrounded by a collar-like wing 1–2 mm wide, the capsule opening above the
middle, the lid shallow and saucer-like…………………………………….. Portulaca umbraticola
Portulaca halimoides Linnaeus
[P. parvula A. Gray]
Silk-cotton purslane. Figure 18.
Plants often diminutive with slender stems 2–12 cm long, but sometimes fairly robust when
well-watered. Stems scarcely succulent when mature, often bright pinkish red. Leaves green, nearly
terete but slightly flattened when fresh, 7–23 mm long. Long, silky white hairs in leaf axils and
surrounding flowers. Sepals red-pink and relatively persistent; petals, anthers, and stigma golden
yellow but only evident while the flowers are open—generally from a few hours after sunrise until
late morning or midday. Petals 4 mm long, about as long to slightly longer than the sepals. Capsules
1.3–1.6 mm wide, the lid separating slightly below the middle. Seeds 0.5–0.6 mm maximum width,
reddish brown to iridescent (metallic) blackish blue, cochleate (snail-shaped), and studded with starshaped tubercles, their radii (arms) short; strophiole white.
Often seasonally common or even abundant on lower bajadas, washes and floodplains such as
the southwestern part of Organ Pipe, Daniels Wash, and Coyote Wash.
Arid and tropical America from southwestern North America and Florida to Brazil and Peru.
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Figure 18. Portulaca halimoides. (A) Sedona, Yavapai Co., 29 Aug 2005, photo by Max Licher (SEINet). (B)
N of Summerford Mountain in black grama grassland, Jornada Long Term Ecological Reserve, Dona Aña Co.,
NM, 15 Aug 2008, photo by Patrick Alexander. (C) Mojave National Preserve, San Bernardino Co., CA, 23
Sep 2011. (D) Mojave National Preserve, San Bernardino Co., CA, 24 Sep 2011; photos by Keir Morse.
OP: 0.5 km W of Lukeville, 10 Nov 1987, Felger 87-281. Aguajita Wash, 14 Sep 1988, Felger 88433. Hocker Well, 3 Dec 1990, Felger 90-576.
CP: Pinta Sands, Edwards 8 Oct 1977 (ASU). Daniels Arroyo, 26 Sep 1992, Harlan 305.
TA: Coyote Water, 25 Oct 2004, Felger 04-61.

*Portulaca oleracea Linnaeus
Purslane; verdolaga; ku'ukpalk. Figure 19.
Plants erect to spreading or prostrate with age and size; glabrous except a few inconspicuous
axillary hairs. Stems usually much-branched, relatively thick and succulent except in stunted plants.
Herbage green or reddish late in the season. Leaves mostly 1–1.5 cm long, alternate or subopposite,
flattened, spatulate to obovate, truncate to moderately notched. Sepals green, winged near the tip, the
wings persistent on the capsule lid. (The wings narrower during drought and late in the season.)
Petals, stamens, and stigma yellow, the petals 5–5.5 mm long, broadly oblong to obovate, deeply
notched at apex. Capsules separating at about the middle, the capsule lid conical with at least 1 seed
usually remaining with the lid, the others falling quickly. Seeds 0.6–0.8 mm wide, numerous, dull
reddish brown to blackish, granulate, with low star-shaped (stellate) tubercles, their rays touching or
interlocking, and a thin white strophiole.
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Figure 19. Portulaca oleracea. (A) By Lucreatia Breazeale Hamilton. (B & D) Hwy 86 roadside, mile 62, 1
Aug 2014. (C) Salero Ranch, Santa Cruz Co., 27 Jul 2013, photo by Sue Carnahan. (E) Dunes 37 km SW of
Sonoyta on Hwy 8, 14 Sep 2014. (F & G) El Cerrito, Contra Costa Co., CA, 10 Aug 2011, photos by Zoya
Akulova (CalPhotos).

Seasonally common in washes and floodplains in scattered localities in Organ Pipe and
playas in Cabeza Prieta.
Worldwide in tropical to warm-temperate climates, mostly weedy; often difficult to
determine which populations might be native. Portulaca oleracea may have been in the New World
in pre-contact times.
This popular potherb has “the highest content of omega-3 fatty acids and antioxidants of any
green leafy vegetable examined to date, suggesting that common purslane should be considered for its
nutritional value and not for its weediness” (Matthews 2003: 499). “You would gather it and wash it
and then boil it until it was tender, the same way as the other grass plants. You could refry it with
butter and onions and it would be very good” (Betty Melvin in Zepeda 1985: 62).
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OP: Aguajita, 14 Sep 1988, Felger 88-432. 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-318. Bull
Pasture, Wirt 29 Jul 1990. Dripping Springs, Wirt 25 Jul 1990. 0.5 mi W of Gachado Junction, Wirt 25 Jul
1990.
CP: Las Playas, 28 Nov 2001, Felger 01-554.

Portulaca suffrutescens Engelmann
Figure 20.
Ephemerals (those in the flora area, perennials elsewhere) with small, tuberous roots. Mature
stems scarcely succulent. Leaves linear-terete, often to 10 mm long. Conspicuous white hairs in leaf
axils and among the flowers and fruits. Flowers relatively large, to 2.5 cm wide, the petals coppery
orange. Capsules 2.5 mm or more wide, subglobose. Seeds 0.5–0.65 mm wide, usually with raised,
stellate tubercles.

Figure 20. Portulaca suffrutescens. (A & C) Thin soil over bedrock, Bull Pasture Trail, 19 Sep 2014. (B)
Salero Ranch, Santa Cruz Co., 27 Jul 2013, photo by Sue Carnahan. (D) Capsule with lid already gone (center)
and a capsule still with its lid (left), Bill Evans Lake, Burro Mountains, NM, Grant Co., 31 Oct 2009, photo by
Russell Kleinman (gilaflora.com). (E) Below the arch, Arch Canyon, 2 Aug 2013.

Common in the Ajo Mountains on shallow soil over rock, sometimes in mats of Selaginella
arizonica. This species is an annual in the Sonoran Desert even though the roots are tuberous;
elsewhere it is often perennial.
Eastward in southern and central Arizona to western Texas and southward to central Mexico.
OP: Bull Pasture, 9 Aug 1979, Bowers 1799 (ORPI). Bull Pasture Basin, 24 Sep 2006, Rutman 20060924-5. Arch Canyon, trail to the arch, 2 Aug 2013, Rutman 20130802-1.
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Portulaca umbraticola Kunth
[P. coronata Small. P. lanceolata Engelmann. P. umbraticola subsp. lanceolata (Engelmann) J.F.
Matthews & Ketron]
Winged purslane. Figure 21.
Plants similar to those of P. oleracea. Glabrous except a few hairs at nodes and among the
flowers and fruits. Leaves flat, obovate or lanceolate, 10–20+ mm long, the tip truncate to rounded.
Flowers 10 mm wide, the petals yellow. Capsules 3–5 mm wide with a conspicuous collar-like wing
1–2 mm wide surrounding the capsule rim, capsules opening above the middle to shed a flattish,
shallow saucer-like lid. Seeds 0.5–1 mm wide, dull gray, the tubercles stellate with prominent peglike projections.
Ajo Mountains, sometimes in rock crevices.
Widespread in the Americas. Matthews & Ketron (1991) recognized 3 weakly differentiated
subspecies; populations in southwestern Arizona would be subsp. lanceolata, which occurs in
southern USA and Mexico.
OP: Bull Pasture: 11 Sep 1988, Wilson 193; Wirt 23 Aug 1990 (ORPI).

Figure 21. Portulaca umbracticola. Thin soil over bedrock, below the arch, Arch Canyon: (A) 12 Sep 2014; (B
& D) 16 Sep 2006. (C) Salero Ranch, 7 Aug 2013, photo by Sue Carnahan.
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PRIMULACEAE – Primrose Family
Worldwide; annuals, herbaceous perennials, shrubs, and trees; 58 genera, 2590 species.
*Anagallis
Annual and perennial herbs. Eurasia; 20 species.
**Anagallis arvensis Linnaeus subsp. arvensis
[Lysimachia arvensis (Linnaeus) U. Manns & Anderberg]
Scarlet pimpernel. Figure 22.
Delicate winter-spring annuals. Stems, slender and leafy, often trailing. Leaves opposite or
whorled, often 5–15+ mm long, glabrous, sessile, ovate and entire. Flowers radial, 5-merous, on long
pedicels; solitary in leaf axils. Calyx about as long as the corolla. Corollas 5-lobed, 5 mm long, pale
orange, with stalked glands. Fruits of circumscissile capsules.

Figure 22. Anagallis arvensis subsp. arvensis. (A) Pinnacles National Monument, San Benito Co., CA, 23 Apr
2004, photo by Keir Morse. (B) Ruby, Santa Cruz Co., 16 Apr 2014, photo by Sue Carnahan. (C) Deer Creek
Center, Selma, Josephine Co., OR, 31 May 2007, photo by Keir Morse.

Occasional garden weed at the Organ Pipe headquarters and doubtfully establishing in natural habitats
in the region. The plants are toxic to people and livestock.
Worldwide garden weed, native to Europe.
OP: Flowerbed at Resource Center, Beale 2 Apr 1988 (ORPI). Residence area, 30 Mar 1988, Felger
88-138.

Androsace
Annual and perennial herbs. Northern Hemisphere, mostly temperate and arctic; 100 species.
Androsace occidentalis Pursh
[A. occidentalis var. arizonicus (A. Gray) H. St. John]
Western rock-jasmine. Figure 23.
Small winter-spring ephemerals; plants often reddish, 3–10+ cm tall. Leaves in a small basal
rosette; 5–15 mm long, sessile, lanceolate-elliptic, entire to finely toothed; stipules none. Stems
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upright, firm, supporting an inflorescences of small, scapose umbels subtended by involucral bracts
2–5 mm long. Flowers radial, 5-merous. Calyx 2.8–5 mm long, hairy, deeply 5-lobed, the calyx tube
scarious, the lobes about half as long to equaling the tube. Corollas shorter than the calyx, 5-lobed,
white and sometimes with a pink tinge. Fruits of capsules, rounded and 5-valved, 3–5 mm long, with
many seeds.
Diablo Mountain canyons and more widespread in Ajo Mountain canyons and on slopes to
the crestline where it can be seasonally abundant.
Elsewhere in Arizona mostly above the desert. Canada to northern Mexico.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10851. Alamo Canyon, 14 Mar 1941, Benson 10684.
Arch Canyon, 11 Mar 1983, Daniel 2612 (ASU). Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005,
Felger 05-269.

Figure 23. Androsace occidentalis. (A) Estes Canyon, 2 Mar 2008. (B) Dove Valley Trail, McDowell
Mountain Preserve, Maricopa Co., 12 Mar 2015, photo by Steve Jones (SEINet).

RANUNCULACEAE – Ranunculus Family
Ephemerals, annuals, perennial herbs, and vines (those in the flora area; elsewhere also some
shrubs). Leaves alternate, opposite, or in basal rosettes. Flowers highly variable, radial or bilateral,
the floral parts separate. Stamens many. Pistils 1–many.
Worldwide, mostly temperate; 62 genera, 2525 species.
1. Perennial vines…………………………………………………………………………….. Clematis
1. Annual or perennial herbs, not vining.
2. Diminutive ephemerals; leaves linear and entire…………………………….………… Myosurus
2. Root perennials; leaf blades about as wide as long, lobed to deeply dissected or compound.
3. Leaves 2-4 times pinnately compound……………………………………………... Thalictrum
3. Leaves lobed to deeply dissected.
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4. Stems usually less than 20 cm tall; flowers whitish to pink, radial, one to several on each
stalk; sepals 5, petals none………………………………………………………….. Anemone
4. Stems usually more than 20 cm tall; flowers dark blue, bilateral, several to many on each
stalk; sepals 5, petals 4…………………………………………………………… Delphinium
Anemone
Herbaceous perennials, worldwide; 150 species.
Anemone tuberosa Rydberg
Desert wind-flower. Figure 24.
Herbaceous perennials from thick, tuberous roots, growing during the cooler months of the
year. Stems usually less than 20 cm tall. Leaves in a basal rosette, glabrous or essential so, petioles
5–7 cm long, the blades 3 cm long, divided into 3 segments, each one irregularly divided into deeply
cleft, toothed segments. Flowers radial, one to several on each stalk, the receptacle elongating in
fruit, the sepals 8–10 in number, 1–1.5 cm long, linear-oblong, whitish to pale rose-pink and quickly
deciduous; flowering March and April. Stamens 50 or more. Fruits of achenes 3 mm long,
aggregated in a cone-like short, thick column.

Figure 24. Anemone tuberosa. Estes Canyon: (A) 31 Mar 2008; (B) 27 Feb 2005. (C) Ghost Town Trail,
Salero Ranch, Santa Cruz Co., 11 Feb 2014, photo by Sue Carnahan. (D) Canyon slopes along Upper Verde
River N of Clarkdale, Yavapai Co., 13 Apr 2013, photo by Frankie Coburn (SEINet).

Canyons and often on north-facing slopes in the Ajo Mountains, especially at higher
elevations. It has grown in the Ajo Mountains for at least 20,500 years and more than 9900 years ago
it was in the Tinajas Altas Mountains.
Eastward and northward in southern and central Arizona to Texas, Utah, eastern California,
Baja California, and northern Sonora to Nuevo León.
CP: Growler Mts, vicinity of Growler Peak, just N of Charlie Bell Pass, 302775 E, 3587989 N, Peter
Holm 4 Apr 2014.
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OP: Alamo Canyon, McDougall 16 Apr 1941. Grass Canyon, 1 mi from end of road, 26 Feb 1978,
Bowers 1086 (ORPI). Trail to crestline, above The Cones , 4025 ft, 10 Apr 2005, Felger 05-266. †Alamo
Canyon, seeds, 14,500 ybp. †Montezuma’s Head, seed, 20,490 ybp.
TA: †Tinajas Altas, seeds, 9900 ybp.

Clematis
Perennial vines, worldwide; 300 species.
Clematis drummondii Torrey & A. Gray
Texas virgin-bower; barbas de chivato. Figure 25.
Robust, perennial vines, often with woody bases, winter-dormant, climbing to the tops of
shrubs and trees, with tendril-like petioles and leaf rachises. Leaves opposite, long-petioled, oddpinnate, mostly with 5 leaflets; leaflets 1.5–5 cm long, deltate to ovate, 3-cleft or parted, the margins
variously toothed. Inflorescences with several or more flowers in simple or compound cymes.
Flowers radial, unisexual, mostly with male and female flowers on separate plants
(polygamodioecious). Sepals 4, white to pale yellowish, about 1 cm long; petals none. Male flowers
with 40 or more stamens; female flowers with more than 30 pistils. Fruits of small achenes each with
a persistent feathery white beak (the persistent elongated style) 4–9 cm long. Flowering mostly
summer and early fall, the fruits in conspicuous rounded clusters, feathery and white.

Figure 25. Clematis drummondii. (A) Staminate flowers, Kuakatch Wash near E boundary of Organ Pipe, 10
Sep 2013. (B) Pistillate flower, E branch of Daniels Arroyo, 5 Sep 2014. (C) Cuerda de Leña, 17 Sep 2013.
(D) E Crater Range, Maricopa Co., 5 Nov 2014. (E) Staminate flower, Bates Well Road, S of Black Mountain,
17 Aug 2008.
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Often festooning mesquites and blue palo verde trees along major washes, canyons, and at the
edges of some charcos. Widely scattered in Organ Pipe except the southwestern portion and in the
eastern part of Cabeza Prieta and northwest to Monreal Well.
Arizona to west Texas, Baja California Sur, and Sonora to Tamaulipas, Nuevo León and
Puebla.
OP: Alamo Canyon, Nichol 14 Mar 1939. Bates Well, 25 Nov 1939, Harbison 25672. Cuerda de
Leña Wash at N boundary, 13 Sep 1978, Bowers 1534. 1 mi E of Lukeville, 11 Nov 1987, Felger 87-326.
Canyon NW of Kino Peak, 2000 ft, Tibbitts 20 Mar 2005 (ORPI).
CP: Bluebird Mine (Simmons 1966). Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-670
(ASU). Jose Juan Represo, 14 Sep 1992, Felger 92-722. Road to Lower Well, 25 Feb 1993, Felger 93-71.
Monreal Well, 14 Jun 1992, Felger (observation).

Delphinium – Larkspur
Perennial herbs, worldwide; 300 species.
Delphinium scaposum Greene
Bare-stem larkspur; espulita cimarrona. Figure 26.
Herbaceous perennials, from thickened, fibrous-fleshy roots, with 1 to several erect stems 35–
60 (85) cm tall, growing during the cooler months of the year, summer dormant. Herbage glabrous or
soft pubescent. Leaves mostly in a basal rosette, stem leaves alternate when present; petioles 2–13.5
cm long; blades 2.5–6 cm wide and about as long, with 3–5 deeply cleft and palmately parted broad
lobes. Flowering stems with racemes mostly 5–12+-flowered. Flowers pedicelled, showy, bilateral,
2.5–3 cm wide. Sepals 5, deep blue, the upper one forming a prominent spur somewhat longer than
the petals. Petals 4, the upper pair forming a nectar-producing spur enclosed by the calyx spur; petals
deep blue and white. Filaments dark blue, with thin whitish wings below. Pistils mostly 3, the fruits
of many-seeded capsules 12–15 mm long. Flowering March and April.
Widespread in Organ Pipe, especially in the larger mountains, not in the drier, southwestern
part on the Monument. Also in the eastern part of Cabeza Prieta. Arroyo margins, hills, and
mountains, often on north-facing slopes.
Widespread in Arizona except the southwestern corner, southeastern California, Colorado,
Nevada, New Mexico, Utah, and northern Sonora.
Specimens from the flora area were annotated by Michael J. Warnock as Delphinium parishii
A. Gray subsp. parishii, described in 1887. Plants from southwestern Arizona, however, do not seem
distinct from D. scaposum, described in 1871, and the key characters provided by Warnock (1997) do
not serve to distinguish them.
OP: Alamo Canyon, Nichol 4 May 1939. Above Dripping Springs, 16 Apr 1952, Parker 7960. Near
Hwy 85 and road to Alamo Canyon, 30 Mar 1988, Baker 7603 (ASU). Rocky slope NW of Kino Peak, 1782 ft,
20 Mar 2005, Rutman 2005-0320-43 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005,
Felger (observation).
CP: 0.4 mi on Charlie Bell Road W of E boundary of the Refuge, 9 Apr 1993, Felger 93-309. S of
Charlie Bell Pass, 9 Apr 1993, Felger 93-336. Childs Mtn, 2240 ft, 25 Feb 1993, Felger 93-30.
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Figure 26. Delphinium scaposum. Bull Pasture Trail: (A & D) 7 Mar 2014; (E) 18 Mar 2005; (F) 23 Feb 2009.
(B & C) Hat Mountain, Sauceda Mts, 22 Mar 2014.

Myosurus – Mousetail
Dwarf, delicate, short-lived cool-season ephemerals, about 2–10 cm tall. Leaves erect, linear,
entire, in a basal rosette. Flowers single on slender scapes, radial, inconspicuous, mostly green, the
fruiting receptacle elongated (cylindrical) and spike-like (like a mouse tail), the pistils numerous.
(The single flower somewhat resembles the many-flowered spikes of Plantago.) Sepals petal-like,
usually 5, with a small spur; petals 5 or fewer, and inconspicuous. Stamens 5 to many. Fruits of
achenes. On wet or moist soils. Temperate regions worldwide; 15 species.
1. Outer face of achene about as wide as long, appearing swollen, beak of achene 0.6–1+ mm long.
…………………………………………………………………………………... Myosurus cupulatus
1. Outer face of achene obviously longer than wide, not noticeably swollen, the beak to 0.4 mm long.
……………………………………………………………………………………. Myosurus minimus

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

37

Myosurus cupulatus S. Watson
Mousetail. Figure 27.
Locally in temporarily wet or moist microhabitats in the Ajo Mountains, such as margins of
drying, small puddles and arroyo-bottom pools, or at the base of cliffs. It has been part of the Ajo
Mountain flora for more than 21,800 years.
Eastern California to Colorado, Texas, Utah, Baja California, and northern Sonora.
OP: Bull Pasture Trail, 2800 ft, 21 Jun 1979, Bowers 1758 (ORPI; plants dry and dead). Alamo
Canyon, Wirt 13 Mar 1991 (ORPI). S Fork of Alamo Canyon, Wirt 5 Mar 1998. Bull Pasture, 10 Apr 2005,
Felger 05-199. Arch Canyon, Holm 10 Apr 2012 (specimen discarded). †Montezuma’s Head, fruits, 17,830 to
21,840 ybp (3 samples). †Montezuma’s Head: receptacle fragment with 2 achenes, 17,830 ybp; achenes,
receptacle fragment with achene, 21,840 ybp.

Figure 27. Myosurus cupulatus. (A) Catfish Tank, NE Grosvenor Hills, Salero Ranch, Santa Cruz Co., 17 Feb
2014, photo by Sue Carnahan (SEINet). (B) Sycamore Canyon near Cliff, Grant Co., New Mexico, 2 Apr 2010,
photo by Russell Kleinman (gilaflora.com). (C) Bull Pasture, 18 Mar 2005.

Myosurus minimus Linnaeus
Dwarf mousetail. Figure 28.
Emergent from shallow water. Leaves 3–8+ cm × 0.4–0.9+ mm. Scapes erect, 3–6.3+ cm
long. Spike-like receptacle 15+ × 2.6+ mm. Sepals 1.5–1.6 mm long, the spur 0.5 mm long.
Stamens 5. Achenes with a minute, scarcely apparent beak.
Recorded from Quitobaquito when the oasis was owned and managed by the Orozco family.
It grew with other small and likewise locally extirpated herbaceous plants requiring open wetland
habitat (Felger et al. 1992). No other collections of this species are known from the Monument or
nearby regions.
Vernal pools and other wetland habitats; Alaska and Canada, across the USA to Baja
California, Eurasia, and Africa.
OP: Quitobaquito, marshy area bordering alkaline pool, with Poa annua,18 Mar 1945, Gould
2986.
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Figure 28. Myosurus minimus. (A) Aeromodelers Field, Yolo Co., CA, about 2008, photo by Barry Rice
(CalPhotos). (B) Hobro, Nordjylland, Denmark, date unknown, photo by J.C. Schou (BioPix).

††Myosurus nitidus Eastwood
[M. egglestonii Wooton & Standley]
This species occurred with M. cupulatus more than 21,800 years ago in the Ajo Mountains.
The nearest present-day populations are in central Arizona. Also in Colorado and New Mexico, often
growing under sagebrush (Artemisia tridentata complex).
OP: †Montezuma’s Head, receptacle with one dozen achenes, 21,840 ybp.

Thalictrum – Meadow-rue
Nearly worldwide, mostly temperate; 120–200 species.
Thalictrum fendleri Engelmann ex Gray
Fendler’s meadow-rue. Figures 29A and B.
Tall slender perennial herbs; glabrous. Stems often purplish. Leaves 2–4 times pinnately
divided, the segments lobed or crenate. Male and female flowers on separate plants (dioecious).
Stamens numerous, pendulent, with prominent anthers. Female flowers with enlarged brush-like
stigmas. Sepals greenish; petals none. Fruits of achenes in clusters about 1 cm long.
Known in the flora area from a single population in a protected microenvironment in the
upper reaches of Arch Canyon, along with several other isolated populations of non-desert plants.
This is the closest approach to the Sonoran Desert for this primarily temperate plant. The nearest
population is in the Baboquivari Mountains. This species is widespread in Western North America.
OP: Arch Canyon, W of Mount Ajo, canyon bottom shaded by steep canyon walls and trees; Quercus
turbinella, Sapindus drummondii, Frangula betulifolia, Morus microphylla, Ptelea trifoliata; Ribes
quercetorum, Rhus aromatic, Phacelia ramosissima, and Urtica gracilenta, Holm & Ryan 29 Mar 2015.
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Figure 29A. Thalictrum fendleri. (A) Male flowers, W fork of Oak Creek, N of Sedona, Coconino Co., 25 Aug
2005, photo by Max Licher (SEINet). (B) Reef Campground, Huachuca Mountains, Cochise Co., 8 Aug 2005,
photo by Patrick Alexander (SEINet). (C) Garden Canyon, Huachuca Mts, Cochise Co., 19 Aug 2010, photo by
Jillian Cowles (SEINet).

Figure 29B. Thalictrum fendleri. Little Cherry Creek Road, Pinos Altos Mountains, Grant Co., NM, photos by
Russell Kleinman (gilaflora.com): (A) Male flower, 30 Jun 2009; (B) Female flowers, 30 Jun 2009; (C) female
flower, 2 Jul 2009.

RESEDACEAE – Mignonette Family
Northern and eastern Hemispheres; 6 genera, 85 species.
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Oligomeris
Western North America and Old World; 3 species.
Oligomeris linifolia (Vahl) J.F. Macbride
Desert cambess. Figure 30.
Ephemerals recorded in the region from October through May; glabrous, (5) 10–40 cm tall.
Stems leafy, few-branched or much-branched when well watered, with a well-developed taproot.
Leaves alternate or fascicled in densely clustered axillary short shoots; leaves narrowly linear, 1.5–3.5
(4.3) cm × 6–12 mm; stipules bristle-like. Inflorescences of slender, densely flowered spikes.
Flowers sessile, moderately bilateral, inconspicuous, green and white. Bracts and sepals fleshy, green
with white margins, 1–2 mm long; sepals 4; petals 2, white, 1 mm long. Stamens 3. Fruits of
capsules 2.5 (3) mm wide, globose; ovary and capsules gaping open at the top, of 4 swollen carpels
each terminating in a broad tooth surmounted by a stigma, the teeth unequal in size. Seeds 0.5–0.6 ×
0.45 mm, numerous, shiny black, smooth, and obovoid.
Widespread, mostly at lower elevations; lower slopes, desert plains, pavements, gravelly soils
of washes and arroyo beds, sand flats, dunes, and often abundant in playas and at charcos.

Figure 30. Oligomeris linifolia. (A & B) Aguajita Wash near international boundary, 8 Feb 2015. (C) Papago
Tanks, Pinacate Biosphere Reserve, Sonora, 24 Feb 2014, photo by Sue Carnahan. (D) Quitobaquito Hills, 25
Feb 2015.

Mostly deserts, also Mediterranean climates; northwestern Mexico and southwestern USA,
Africa and the Middle East to India. Although sometimes claimed not to be native in the New World,
it is in fact native to the Southwest. The seeds were eaten by the Seris (Felger & Moser 1985) as well
as by people living along the shores of ancient Lake Cahuilla (in a reduced phase now the Salton
Sea), as shown by Wilke’s (1978) analysis of coprolites from prehistoric lakeshore campsites. The
Seris parched and ground the seeds, and consumed the flour mixed with water. Oligomeris linifolia
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also may have been a common food resource on the Baja California Peninsula (Hodgson 2001).
Although the seeds are minute, they are often available in substantial quantity. Molecular research by
Martín-Bravo et al. (2009) shows that it is native in North America, although representing a
remarkable disjunction in the family.
OP: Puerto Blanco Mts, 2000 ft, Nichol 25 Feb 1939. Quitobaquito, Nichol 28 Apr 1939. Flats N of
Bates Mts, 23 Mar 2003, Rutman 2003-398 (ORPI).
CP: Las Playas, 15 Apr 1941, Benson 10776. Pinta Sands, 29 Mar 1970, Duncan 4. Papago Well,
Furlow 14 Mar 1979. Near Tule Well, 21 Mar 1992, Yeatts 3249 (CAB).
TA: Butler Mts, Van Devender 27 Mar 1983. Coyote Water, 25 Oct 2004, Felger 04-53. Tinajas
Altas Pass, 18 Mar 1992, Felger (observation).

RHAMNACEAE – Buckthorn Family
Hardwood shrubs and occasionally small trees (those in the flora area; elsewhere commonly
trees and some perennial herbs). Leaves usually alternate, simple, pinnately veined or 3–several main
veins from the base; stipules small or modified into spines. Flowers in axillary clusters, radial, and
small; bisexual or unisexual, green, yellow, or white, or sometimes pink, usually with a short
hypanthium resembling a calyx. Sepals 4 or 5, united at the base, the lobes usually triangular and
quickly deciduous. Petals 4, 5, or none. Fruits of fleshy drupes. Worldwide; 50 genera, 950 species.
1. Fruits dry capsules, 3-seeded…………………………………………………………….. Colubrina
1. Fruits fleshy drupes, 1–3-seeded.
2. Leaves more than 5 cm long and minutely toothed or leaves 2–3 cm long and holly-like with
spine-tipped teeth; fruits 2- or 3-seeded; Ajo Mountains.
3. Leaves about twice as long as wide, the margins finely toothed, the teeth not spine-tipped;
flowers bisexual, 5-merous; drupes at first red, blackish or purplish when ripe, usually 3-seeded.
…………………………………………………………………………………………… Frangula
3. Leaves about as wide as long, the margins with spine-tipped teeth; flowers unisexual, 4merous; drupes bright red, usually 2-seeded……………………………………………. Rhamnus
2. Leaves less than 2.5 cm long, the margins entire or teeth few and not spine-tipped; fruits 1seeded; widespread including the Ajo Mountains.
4. Leaves spatulate, widest well above middle; fruits 3–4.5 mm long, the surfaces not glaucous.
…………………………………………………………………………………………… Condalia
4. Leaves ovate to narrowly elliptic, widest from well below to middle of leaf; fruits 8–10 mm
long, the surfaces glaucous………………………………………………………………. Ziziphus
Ceanothus
North America; 55 species of shrubs.
††Ceanothus vestitus Greene
[C. greggii var. vestitus (Greene) McMinn]
Mojave ceanothus
Rigidly-branched shrubs. The leaf is distinctive — thick and with a cellular pattern of
venation.
Ceanothus vestitus is documented for the Ajo Mountains from 9600 to more than 29,000
years ago. This is a typical chaparral plant of sub-Mogollon Arizona above the desert, 3000–7000
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feet. The nearest present-day populations of C. vestitus are in southern Arizona in the Santa Rita and
Superstition mountains.
California to Nevada, Utah, southwest Texas, Baja California, and perhaps northern Sonora
(see Currie & Ayers 2006). The fossils, especially the older ones, may instead be the closely related
C. pauciflorus de Candolle [C. greggii A. Gray], which occurs in north-central Mexico (Currie &
Ayers 2006).
OP: †Alamo Canyon, leaves, 9570 to 29,110 ybp (3 samples).

Colubrina californica I.M. Johnston
[C. texensis (Torrey & A. Gray) A. Gray var. californica (I.M. Johnston) L.D. Benson]
Large drought-deciduous shrubs with small whitish flowers.
Benson and Darrow (1945) reported it for the Ajo Mountains but no specimen has been
located. The nearest known populations are nearby in hills south of Sonoyta (Felger 2000) and in the
Sauceda Mountains (e.g., 2 km S of Thanksgiving Day Tank, Felger 02-141).
Arizona and southeastern California, both Baja California states and western Sonora.
Condalia
Hardwood shrubs, Americas; 18 species.
Condalia globosa I.M. Johnston var. pubescens I.M. Johnston
Desert snakewood; crucillo; kawk kuavulĭ. Figure 31.
Shrubs or small trees often 2–4 m tall, with very hard wood. Densely branched, sometimes
with short, thick trunks and lower limbs; twigs mostly thorn-tipped. Partly evergreen to gradually
deciduous in drought; larger leaves petioled, quickly drought deciduous, the smaller leaves subsessile.
Leaves spatulate, 3.3–22 × 1.5–4 mm, crowded on very short spur-branches (short shoots), the
margins entire. Lower leaf surfaces with conspicuous raised veins, the upper surfaces with the midrib
concave; lower surface of young leaves often yellowish with minute, glistening golden glands.
Flowers in small clusters at short shoots. Pedicels slender, 2.7–6 mm long. Flowers yellowish green,
3 mm wide, the disk at anthesis awash with sticky glistening nectar. Calyx tube broad and very short,
with a flat disk and 5 lobes; petals none. Fruits globose, dark brown or blackish, 3–4.5 mm long plus
a persistent style 0.5 mm long; disk at base of fruit 2 mm wide. Flowering en mass during warmer
months, especially following summer rains; fragrant and attracting hoards of insects.
Banks and streamways of large arroyos and canyons; widespread in Organ Pipe and the
northeastern part of Cabeza Prieta. Larvae of the saturniid moth Agapema anona feed on condalia
and spongy masses of their cocoons are often seen among the thorny branches.
Condalia globosa ranges from southeastern California and southwestern Arizona to
northwestern Sinaloa and through the Baja California Peninsula. Apparently only var. pubescens
occurs in the northernmost part of the range and only var. globosa occurs in the southernmost part
(e.g., south of Guaymas, Sonora).
Condalia fossils resembling C. globosa were in the Tinajas Altas Mountains 9000 to 11,000
years ago, and this species or perhaps the related C. warnockii M.C. Johnston was in the Puerto
Blanco Mountains 9700 years ago. The nearest present-day C. warnockii shrubs are in the Sauceda
Mountains in the Goldwater Gunnery Range.
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Figure 31. Condalia globosa var. pubescens. (A) Estes Canyon, 14 Aug 2013. (B) Ironwood Hills &
Silverbell Road, Tucson, 12 Jun 2010, photo by Ries Lindley. (C) Ajo Scenic Loop, Little Ajo Mts, 31 Jul
2014. (D) Chico Suni Wash near Chico Suni Village, 30 Oct 2014. (E) Kuakatch Wash near E boundary of
Organ Pipe, 3 Mar 2014.

Tree-sized condalias were once more common (e.g., Peebles 14329; Felger et al. 2001).
Many of the larger condalias, especially in nearby Sonora in the Sonoyta region and near Ajo, have
regrown from axe-cut large stumps. The plants are slow growing. The wood is attractive when
worked, and was locally called rosewood and used to make items such as paperweights and pistol
grips (Simmons 1966). The thin, fleshy part of the small fruits was eaten fresh, probably serving as a
minor resource (Castetter & Bell 1942; Hodgson 2001). In 2003 Jim Malusa found the tallest
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recorded specimen—it was in the Little Ajo Mountains and measured 5.5 m tall with a crown 7.6 m
across, and the trunk 112 cm in circumference (American Forests 2013).
OP: Bates Well, Nichol 26 Apr 1939. 20 mi SE of Ajo, “common in the vicinity of Sonoita, Sonora,
and there attains a height of about 20 feet,” 6 May 1939, Peebles 14329. Pitahaya Canyon, Nichol 23 Feb 1939.
Quitobaquito, 5 Mar 1940, Peebles 14557. Dripping Springs, 18 Mar 1945, Darrow 2447. Headquarters, 5
May 1949, Supernaugh 438. Aguajita Spring, 23 Oct 1987, Felger 87-274. †C. globosa or C. warnockii:
Puerto Blanco Mts, on ridge, seeds, 9720 ybp.
CP: 2 mi N of Corner Well (Simmons 1966). Packrat Hill, 25 Feb 1993, Felger 93-60. Charlie Bell
Rd, 1 km W of E boundary of Refuge, 5 Mar 1994, Felger 94-21. Daniel’s Arroyo in Charlie Bell area, tree,
1310 ft, 22 Nov 1998, Harlan 529.
TA: †C. cf. globosa: Tinajas Altas, seeds, 8970 & 10,950 ybp.

Frangula
Shrubs and small trees, North America and Eurasia; 50 species. A genus segregated from
Rhamnus.
Frangula betulifolia (Greene) Grubov
[Rhamnus betulifolia Greene]
Birchleaf buckthorn; salicieso. Figure 32.
Shrubs or small trees to 8 m tall; bark smooth. Leaves winter deciduous, alternate, 6–10 cm
long; petioles short; leaf blades oblong to elliptic, relatively thin, dark green, and pubescent on both
surfaces when young, margins more or less serrated. Inflorescences of small axillary cymes much
shorter than the leaves; flowering with new leaves in spring. Flowers 5-merous, pedicellate; sepals 1–
2 mm long, yellow, and triangular; petals 1 mm long, pale yellow, becoming brownish with age.
Drupes purplish-black when ripe, spherical, 0.5–1 cm wide, glabrous, and with (2) 3 (4) seeds.

Figure 32. Frangula betulifolia. (A) C Bar Ranch Road, Burro Mountains, Grant Co., NM, photo by Russell
Kleinman (gilaflora.com). (B) Little Cherry Creek Road, Piños Altos Mountains, Grant Co., NM, photo by
Russell Kleinman (gilaflora.com). (C) Sierra el Tigre, Sonora, 10 Aug 2015, photo © by Sky Jacobs (SEINet).

Small, isolated populations grow in the Ajo Mountains at higher elevations in protected,
shaded canyons and their north-facing slopes, especially at cliff bases. This decidedly non-desert
plant ranges no closer to the Sonoran Desert.
Eastward in mountains in southern Arizona, New Mexico, west Texas, and Sonora to
Durango, Tamaulipas, and Nuevo León (Nesom & Sawyer 2009).
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OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. N-facing slopes of the arch in Arch Canyon, 900
m, desertscrub with Vauquelinia and Dodonaea, 2 Dec 1990, Felger 90-542.

Rhamnus
Shrubs and trees, nearly worldwide; 110 species.
Rhamnus crocea Nuttall, 1838
[R. ilicifolia Kellogg, 1863. R. crocea var. ilicifolia (Kellogg) Greene, 1891. R. crocea subsp.
ilicifolia (Kellogg) C.B. Wolf, 1938]
Hollyleaf buckthorn, hollyleaf redberry. Figure 33.
Woody shrubs to small trees, with rigid branches. Leaves 2–3 cm long, alternate, essentially
evergreen, petioled and holly-like, the leaf blades obovate to ovate or orbicular, glabrous with
spinescent, toothed, or entire margins. Flowers on 1–few-flowered axillary cymes much shorter than
the leaves. Flowers pedicelled, unisexual, 4-merous, small and yellow-green; sepals 4, greenishyellow, and triangular; petals none; flowering March and April. Stamens 4. Fruits of fleshy, globose
red drupes to about 5 mm wide with 2 seeds.

Figure 33. Rhamnus crocea. (A) By Lucretia Breazeale Hamilton. (B) Middle fork of Alamo Canyon, 24 Mar
2008. (C & D) Bull Pasture, 5 Apr 2010.
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Ajo Mountains canyon bottoms and north-facing slopes at middle and high elevations (above
2800 ft), often growing with Juniperus, Quercus, and Vauquelinia.
Generally in chaparral and oak woodland; western and southern Arizona, and southeastern
Oregon to Baja California, and Nevada.
Neal (2006) mapped both Rhamnus crocea and R. ilicifolia in Organ Pipe. In the
identification key R. crocea is separated by having smaller leaves and entire or toothed margins, and
R. ilicifolia is distinguished by larger leaves with spinescent margins. Both leaf forms can be found
on the same plant among the Ajo Mountain population. The older of the two names is chosen here.
In California, where the two are sympatric over a relatively broad region, R. crocea is distinguished
from R. ilicifolia in its essentially non-thorny branches and smaller leaves with less spinose margins.
The variation may be environmentally related rather than genetic.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, 2500 ft, 17 Mar 1952, Parker 8001.
Boulder Canyon, 2800 ft, 3 May 1978, Bowers 1292. Bull Pasture Trail, 3000 ft, 5 Apr 1978, Bowers 1210.
Arch Canyon, 2 Dec 1990, Felger 90-546.

Ziziphus
Trees, shrubs, and vines. Nearly worldwide, mostly tropics and subtropics; 100 species.
Some Old World species, both tropical and temperate, are important fruit trees.
Ziziphus obtusifolia (Hooker ex Torrey & A. Gray) A. Gray var. canescens (A. Gray) M.C.
Johnston
[Condalia lycioides (A. Gray) Weberbauer var. canescens (A. Gray) Trelease]
Lotebush, white crucillo, graythorn; abrojo. Figure 34.
Spinescent, messy-looking sprawling shrubs to 2+ m tall, with rigid branches forming dense,
thorny tangles. Stems gray-green, the twigs thorn-tipped and commonly spreading at right angles.
Young branches, leaves, inflorescences, pedicels, and exposed portions of buds densely pubescent
with short spreading white hairs; twigs and branches glabrate with age. Leaves sparse and quickly
drought deciduous, the shrubs often nearly leafless; leaves alternate on long shoots and in severalleaved fascicles on short shoots, the blades triangular-ovate to narrowly elliptic, mostly 8–22 mm
long, the midrib prominent, the lateral veins pinnate, the margins entire or with a few small teeth,
especially on long-shoot leaves. Leaf edges are often chewed by insects and at first glance might not
appear entire. Flowers in axillary sub-umbellate clusters usually less than 1 cm long. Basal disk of
flowers and fruits semi-persistent. Flowers 2.5–3 mm wide. Sepal lobes broadly triangular,
surrounding a flat disk. Petals white, clawed, sticking out laterally from not quite open flowers, later
loosely enfolding the stamens and quickly falling after the anthers mature (petals often gone by the
time the stigma expands). Fruits of fleshy drupes, 8–10 mm long, blackish blue to purple-brown, the
pericarp thin, fleshy, and edible and slightly sweet. Flowering at least May–September, the flowers
visited by honeybees, native bees, large orange-winged spider wasps (Pepsis or Hemipepsis), and
other insects.
Mostly along washes and canyons. Widespread in Organ Pipe, Cabeza Prieta especially in
the eastern part, and also at Tinajas Altas. It has been in the Tinajas Altas Mountains for at least 8700
years.
Variety canescens mostly in the Sonoran Desert: southeastern California, southern Nevada,
and western and southern Arizona to southern Sonora, and both Baja California states. Var.
obtusifolia is mostly in the Chihuahuan Desert Region.
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The fleshy parts of the fruits were eaten fresh or cooked (Rea 1997) and the Seris obtained
sizable quantities of the fruit from packrat nests (Felger & Moser 1985). Among the O'odham the
fleshy fruits were boiled to a syrup like that of cactus fruits and the juice was sometimes fermented
(Castetter & Underhill 1935).
OP: Bates Well, Nichol 26 Apr 1939. Alamo Canyon, 27 Mar 1976, Scaggs 2072. Aguajita, 19 Jun
1989, Felger 89-233. N of Quitobaquito Pond, hypersaline soils with underground water from Quitobaquito
Springs, bosque around pond, 15 Jun 2013, Rutman 20130615-4.
CP: E side of Pinacate lava flow (Simmons 1966). Tule Well, 14 Apr 1992, Harlan & Steinmann 283
(CAB). Daniels Arroyo at Charlie Bell Rd, Heart Tank, Tule Well, 12–16 Jun 1992, Felger (observations). Las
Playas, playa mesquite thicket, 210 m, 24 Nov 1994, Harlan 445.
TA: Tinajas Altas, broad wash immediately E of the tinajas, 20 Nov 2008, Felger 08-170. †Tinajas
Altas, twigs, 1230 to 8700 ybp (3 samples ).

Figure 34. Ziziphus obtusifolia var. canescens. (A) By Lucretia Breazeale Hamilton. (B) Aguajita Wash near
Aguajita Spring, 18 Mar 2015. Quitobaquito: (C) 17 Jul 2013; (D) 14 May 2006; (E) 23 Sep 2014.

(RIVINACEAE) PETIVERIACEAE
Herbs to trees or lianas; warm regions of the New World, Australia, New Hebrides and New
Caledonia; 9 genera, 13 species. Rivina, formerly included in Phytolaccaceae or Rivinaceae, is more
recently placed in the Petiveriaceae (Stevens 2012).
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Rivina
This genus has a single species.
Rivina humilis Linnaeus
Rouge plant, pigeon berry; chile de coyote. Figure 34.
Bushy perennials, scarcely woody at the base, often reaching 1+ m tall, and often growing
through other shrubs; growing and flowering with warm to hot weather, the plants frost-sensitive.
Stems slender and brittle. Herbage reddish green. Leaves alternate, often 4–12 cm long, simple and
entire, ovate, thin, and quickly wilting. Inflorescences of terminal racemes often 4–8 cm long.
Flowers white or pink, 4–5 mm wide; sepals 4; petals none; stamens 4. Fruits 3–4 mm in diameter,
fleshy, red-purple, and yielding a red dye.
Canyons in the Ajo and Diablo mountains, especially at higher elevations.
Southern and central Arizona to Florida, Baja California Sur and Sonora to South America,
the Caribbean, and Africa (introduced?); also widely introduced elsewhere and often cultivated as an
ornamental plant. There are numerous references of this species thriving in remarkably deep shade as
well as full sun. Although some authors report that the fruits are edible (e.g., Pennington 1963,
Standley 1920–1926), others report the fruit to be toxic to humans (e.g., Austin 2004, 2010; Nellis
1997).

Figure 35. Rivina humilis. (A, C & D) Arch Canyon, 16 Sep 2006. (B) SE slope of Poorwill Hill, Salero
Ranch, Santa Cruz Co., 29 Jul 2013, photo by Sue Carnahan (SEINet).
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OP: Alamo Canyon, 13 Sep 1941, Goodding 294-41. Canyon Diablo, 15 Apr 1951, Supernaugh 430
(ORPI). Below arch in Arch Canyon, 900 m, 2 Dec 1990, Felger 90-509.

ROSACEAE – Rose Family
Herbs to trees, worldwide; 110 genera, 3000 species.
Vauquelinia
Shrubs and trees. Southwestern USA and northern Mexico; 2 species.
Vauquelinia californica (Torrey) Sargent subsp. sonorensis W.J. Hess & Henrickson
Sonoran rosewood. Figure 36.
Hardwood shrubs and trees. Multiple-stem large shrubs often 3–4 m tall at higher elevations
on open slopes and trees in riparian canyons. A tree in Alamo Canyon measured 14.3 m in height
with an average crown spread of 12.2 m, and a trunk 2 m in circumference at 1.4 m above ground
level (American Forests 2013), as the largest individual in the genus. Herbage with short crinkled to
matted hairs.
Leaves evergreen and alternate; petioles 3–8 mm long; leaf blades firm
(sclerophyllous), linear to linear-lanceolate or narrowly oblong, (3) 5–12 cm × 5–11 mm, markedly
bicolored, white-woolly below and dull green and generally glabrate above, the margins thickened,
sub-entire to mostly finely toothed.
Inflorescences of terminal, flat-topped compound corymbs often 4 cm wide. Pedicels, floral
cups, calyx lobes, and fruits with small, woolly hairs. Flowers 1 cm wide; sepals and petals each 5,
the petals white. Fruits of capsules, 4.5–6.5 mm long, firm and woody at maturity, with 5 carpels
united below and separate above, each with 2 seeds; seeds with a terminal wing. Flowering May–
August.
Canyons and upper elevations in the Ajo Mountains and locally at upper elevations in the
Diablo and Puerto Blanco mountains. In Alamo Canyon growing with Quercus and Sapindus, and at
higher elevations often with Dodonaea viscosa and Frangula betulifolia.
This species has been part of the flora of the Ajo Mountains for at least 13,500 years; these
fossils closely resemble subsp. sonorensis. For example, specimens 8600 years old have dense
pubescence of white, curly-tangled and crinkled hairs on the lower surfaces along the midrib and
blade, which is diagnostic for this subspecies. Most of the fossil specimens consist of midribs with a
bit of blade tissue, as if the rest was eaten by the packrat collectors.
This subspecies also occurs in the Saucedo and Sand Tank Mountains, the Sierra Cubabi
south of the Ajo Mountains in Sonora, and mountains in Baja California. Populations in neighboring
regions such as the Baboquivari Mountains have plants with some leaves that may approach subsp.
sonorensis in shape and color. This species, with four subspecies, ranges from central Arizona and
northern Sonora to Baja California Sur, and New Mexico to Durango and Coahuila (Felger et al.
2001; Hess & Henrickson 1987).
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Summit of Bull Pasture Trail, 3500 ft, Cummins 11 Oct
1976. Arch Canyon, 850 m, 2 Jun 1978, Hess & Wilhelm 4259 (holotype of subsp. sonorensis, MOR; isotype
NY). Alamo Canyon, 2500 ft, 13 Jun 1978, Bowers 1341. N-facing slopes below the arch of Arch Canyon, 900
m, 2 Dec 1990, Felger 90-543. Puerto Blanco Mts, occasional on steep rocky slopes, upper elevations NW of
Pinkley Peak, Rutman 24 Mar 2001 (ORPI). Along bases of cliffs in upper watershed of Diablo Canyon,
Diablo Mts, 3000 ft, Tibbitts 6 Mar 2003. †Alamo Canyon, leaf fragments, fruits, 8130 to 9570 ybp (3
samples). †Montezuma’s Head, leaves, 13,500 ybp.
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Figure 36. Vauquelinia californica subsp. sonorensis. (A) Alamo Canyon, 13 Mar 2005. (B) Estes Canyon, 14
Aug 2013. (C & D) Boulder Canyon, 24 Sep 2007.

RUBIACEAE – Madder Family
Annuals, perennial herbs, vines, shrubs, and trees. Worldwide; 500 genera, 6000 species.
Galium – Bedstraw
Annual or perennial herbs, or shrubs. Stems slender, square at least when young. Leaves
opposite and decussate, whorled, with 4 (2 leaves and 2 leaf-like stipular appendages) or more leaves
per node. Flowers small, radial, 4-merous, bisexual or unisexual. Calyx minute or absent; corollas
rotate, deeply 4-parted. Ovary inferior. Fruits 2-lobed, 2-seeded, dry or fleshy, indehiscent,
sometimes bristly or hairy. Worldwide; 650 species.
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1. Small shrubs, larger stems woody and firm; leaf tips sharp-pointed; hairs on ovaries and fruits
dense, straight, and longer that the fruits; widespread……………………………… Galium stellatum
1. Annual or perennial herbs with delicate, weak stems; leaves not sharp-tipped; ovaries and fruits
with few tubercles or very short hairs, or the hairs longer and hooked; Ajo Mountains.
2. Ephemerals; leaf midrib green, the margins not white-edged; ovaries and fruits covered with
white, spine-like hooked hairs, these often about as long as fruit width…………… Galium aparine
2. Perennials; leaves with white margins and midrib; ovaries and fruits with few blunt tubercles or
very short, thick hairs (not hooked) much shorter than the fruits…………... Galium microphyllum
Galium aparine Linnaeus
Stickywilly, goose-grass bedstraw. Figure 37.
Cool-season ephemerals with delicate, often trailing or scrambling stems; herbage notably
scabrous, clinging to clothing by small hooked (retrorse) hairs. Stems to more than 50 cm long.
Leaves 6–8 per node, 15–30 mm long, with a mucronate tip, the lower (earlier) leaves spatulate and
petioled, the upper (later) leaves linear-oblanceolate and sessile. Flowers small, few on leafy lateral
branchlets, bisexual; corollas rotate, 1.6–1.8 mm wide, the lobes acute or obtuse, white or yellowish.
Fruits with hooked hairs usually shorter the fruit body.

Figure 37. Galium aparine. Alamo Canyon: (A & D) 4 Apr 2014; (B & C) 26 Feb 2014; (E) 4 Feb 2015.
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Recorded in the Ajo, Bates, and Diablo mountains, especially at higher elevations, canyons,
and north-facing slopes.
Widespread in Arizona mostly above the desert; across the USA, Baja California, and the
Sierra Madre Occidental in Chihuahua and Sonora.
OP: Canyon Diablo, 21 Mar 1935, Kearney & Peebles 10845. Alamo Canyon: Tinkham 18 Apr 1942;
29 Mar 2003, Felger 03-401. Canyon NW of Kino Peak, 2000 ft, 20 Mar 2005, Rutman 2005-0320-34 (ORPI).

Galium microphyllum A. Gray
Bract-leaf bedstraw. Figure 38.
Perennial herbs, tufted and somewhat woody at the base; stems to 40 cm long; glabrous or
sparsely pubescent, the hairs not hooked. Leaves 4 per node, less than 1 cm long, linear or sometimes
ovate, sharp-pointed; margins thick and light-colored. Flowers solitary at nodes or on severalflowered branchlets; bisexual, sessile and in 4-leaved involucres, corollas rotate, 2–2.5 mm wide, the
lobes ovate, spreading, and greenish or white; flowering at least in July and August. Fruits granulated
or tuberculate, not hairy.

Figure 38. Galium microphyllum. Upper Fresno Canyon, Salero Ranch, Santa Cruz Co., 22 Apr 2015, photos
by Sue Carnahan (SEINet).
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Ajo Mountains, canyon bottoms and “rocky slopes and in shade of boulders” (Bowers 1980:
43).
Arizona to Texas, mostly at elevations above the desert, and Sonora mostly the eastern part,
Chihuahua, and Baja California Sur.
OP: Arch Canyon, anonymous 14 Jan 1965 (ORPI). Alamo Canyon, S fork Van Devender 31 Aug
1978 (ORPI); 29 Mar 2003, Felger 03-415.

Galium stellatum Kellogg
[G. stellatum var. eremicum Hilend & J.T. Howell]
Starry bedstraw. Figure 39.

Figure 39. Galium stellatum. (A) Alamo Canyon, 4 Apr 2015. (B) Male flower, Wild Burro Canyon, Tortolita
Mts, Pima Co., 24 Mar 2013, photo by Sue Carnahan. (C) Trail to Mount Ajo, 26 Mar 2005.

Dense to open, untidy and irregular-shaped small shrubs or subshrubs, reaching 50–80 cm
tall. Stems slender, brittle, and square in cross-section with white-margined corners. Leaves and
young stems scabrous with short white hairs. Vegetative or long-shoots woody with long internodes
and brittle perennial stems forming the framework of the plant, with peeling, stringy bark and
relatively large leaves, the old dry leaves whitish and often persisting. Fertile or short-shoots bunched
at nodes of the long shoots, with very short internodes, dying back or deciduous during drought, and
with slender and relatively flexible stems and small leaves. Leaves sessile, ovate to lanceolate,
narrowed to a subspinose tip, short- and long-shoot leaves mostly 2–8 (10+) × 0.8–3 mm; lower leaf
surfaces with a prominent white midrib and moderately inrolled margins. Male and female flowers
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on separate plants. Flowers in small leafy panicles among the short shoots. Corollas 2.5–3 mm wide,
whitish to pale yellow with purplish net-like veins. Ovaries and fruits densely covered with
spreading, straight silky white hairs, the hairs longer than the fruit. Fruits dry, 3–5 mm wide
including the hairs. Flowering in spring.
Widespread across the region in granitic and volcanic ranges; usually north- and east-facing
slopes among rocks and along canyons, and in the more arid mountains especially toward higher
elevations. Galium stellatum has been a part of the local flora for at least 18,700 years.
Mostly in desert mountains; western and southern Arizona, southwestern Utah, southern
Nevada, southeastern California to northern Baja California Sur, and northern Sonora. Galium
stellatum is the shrubbiest of all the New World galiums.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Alamo Canyon, 12 Apr 1978, Bowers 1251.
Canyon NW of Kino Peak, 2000 ft, 20 Mar 2005, Rutman 2005-0320-33 (ORPI). †Alamo Canyon, twigs,
leaves, seeds, 9570 ybp. †Montezuma Head, leaf, fruit (with long straight hairs papillate at their bases), 21,840
ybp.
CP: Tule Tank, 26 Mar 1932, Shreve 5937. E side Sierra Pinta, 28 Mar 1957, Monson 8. Agua Dulce
Spring canyon, 13 Apr 1964, Niles 340. Cabeza Prieta Mts, Van Devender 9 Mar 1980. Christmas Pass, 13
Apr 1992, Harlan & Steinmann 275 (CAB). Sierra Arida, 1595 ft, W slope below summit, 18 Mar 1992,
Yeatts 3254 (CAB).
TA: Tinajas Altas, 29 Mar 1930, Harrison & Kearney 6574. 1 mi N of Tinajas Altas, 17 Apr 1948,
Kurtz 1153. †Tinajas Altas, stems, leaves, fruits, 4010 to 18,700 ybp (13 samples).

RUTACEAE – Rue or Citrus Family
Unarmed shrubs or small trees (those in the flora area; also perennial herbs elsewhere),
gland-dotted and aromatic (with essential oils). Leaves alternate, simple or compound; without
stipules. Flowers in short panicles or racemes, unisexual or bisexual, radial, and with a disk, the
sepals and petals each 4 or 5. Worldwide; 158 genera, 1900 species.
1. Leafy shrubs, the leaves with 3 broad leaflets; Ajo Mountains………………………………. Ptelea
1. Leafless or sparsely leafy shrubs, the leaves simple, linear or scale-like; arid slopes in Cabeza
Prieta and Tinajas Altas………………………………………………………………….. Thamnosma
Ptelea
Shrubs or sometimes small trees. USA and Mexico; 3 species.
Ptelea trifoliata Linnaeus
Hop tree. Figure 40.
Slender shrubs or small trees to 4 (8) m tall, the younger stems shiny reddish brown with
prominent lenticels. Leaves aromatic with a citrus- or skunk-like fragrance when crushed; winter
deciduous, alternate, shiny and glabrous or glabrate; petioled, the leaflets three, thin, and glanddotted, the terminal one largest, 3.5–10 × 1.5–5 cm, lanceolate to obovate, the lateral leaflets unequal,
the margins minutely toothed or entire. Flowers in small terminal panicles, bisexual and unisexual,
with citrus-like fragrance, fly pollinated, greenish white, 4- or 5-merous, 11–15 mm wide, the sepals
1–2 mm long, the petals 4–5 mm long. Flowering March and April. Fruits of thin, papery, discshaped, wind-dispersed samaras 1–2.3 cm wide, with a conspicuously veined broad encircling wing.
Fruits ripening around July.
Ajo Mountains, canyons and rocky slopes, above and at the upper edge of the desert; this is
the closest that hoptree comes to the desert.
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Arizona, mostly above the deserts. Canada to southern Mexico with five subspecies and 12
varieties of doubtful merit; southern Arizona populations are subsp. angustifolia (Bentham) V.L.
Bailey.
OP: Alamo Canyon: Harbison 13 Dec 1939 (SD); 3800 ft, Tinkham 20 Apr 1942. Arch Canyon, 1
Apr 1976, Skaggs 212 (ARIZ, ASC). Above Pitahaya Canyon, 1180 m, base of N-facing cliffs, foliage with
odor of skunk, trees to 8 m tall, 25 Mar 1990, Baker 7782 (ASU, ORPI). Arch Canyon, 915 m, tree to 4 m tall,
old bark light gray, smooth with lenticels, young shoots red-brown, 12 May 1988, Baker 7610 (ASU). Estes
Canyon, Pate 19 Nov 1994 (ORPI). Trail from The Cones to Mount Ajo, 4025 ft, slender tree-like 2.5+m tall,
leaves stinky, shiny green, flowers cream colored, 10 Apr 2005, Felger 05-264.

Figure 40. Ptelea trifoliata. (A) Trail to Woods Canyon, near Chiricahua National Monument, Cochise Co., 3
Jun 1975, Reeves R-2980 (ASU). (B) Florida Canyon, Santa Rita Mountains, Pima Co., 5 Apr 2015, photo by
Sue Carnahan. (C) West Fork of Oak Creek Canyon, Coconino Co., 25 Apr. 2001, photo by Max Licher
(SEINet).

Thamnosma
Subshrubs and shrubs.
southern Africa; 12 species.

Southwestern USA, northern Mexico, and southern Arabia to

Thamnosma montana Torrey & Frémont
Turpentine broom. Figure 41.
Small aromatic shrubs, often almost leafless. Stems strangely yellowish green. Herbage and
flowers stinky, or new growth often lemon-like when crushed; densely dotted with donut-shaped

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

56

glands 0.3–0.4 mm wide. Leaves alternate, sparse and quickly shed, linear or narrowly spatulate, 6–
23 × 0.8–1.2 mm, reduced above to scales. Inflorescences of few-flowered raceme-like branches near
stem tips, or flowers solitary in axils. Flowers bisexual, about 1 cm long, glistening dark indigo-blue
(sepals, petals, and stamens), contrasting spectacularly with the stems. Sepals 4, short and thick.
Petals 4 and thick. Flowers protogynous—the style and stigma protrudes from the unopened flower,
then the corolla opens and the filaments elongate and the anthers open and shed pollen. Flowers
stinking at midday, visited by large syrphid flies and honeybees (the bees vigorously stick their head
into the corolla, forcing apart the petals to get inside). Flowering January to April, and fruiting in the
same season. Fruits tough and leathery, of 2 inflated, gland-dotted, rounded chambers, each 5–7 mm
wide; seeds 1–3 per chamber.
Hot, exposed rocky slopes and ridges, usually localized, in many ranges in the western part of
Cabeza Prieta and in the Tinajas Altas Mountains, extending to the top of at least the Tule Mountains.
Thamnosma montana has been in the Tinajas Altas Mountains for more than 37,000 years.

Figure 41. Thamnosma montana. (A) By Lucreatia Breazeale Hamilton. (B) First Water, Superstition Mts,
Maricopa Co., 10 Feb 2012, photo by Karen Wellner (SEINet). (C & F) Anza Borrego State Park, San Diego
Co., CA, 27 Mar 2011, photo by Keir Morse (CalPhotos). (D) The Mohave Cross, Veterans of Foreign Wars
Memorial, Cima Rd, Mohave National Preserve, San Bernardino Co., CA, 5 Jun 2013, photo by Jean Pawek
(CalPhotos). (E) Hole in the Wall, Mojave National Preserve, San Bernardino Co., 13 Apr 2005, photo by Keir
Morse (CalPhotos).

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

57

Dry regions in Arizona, southeastern California, southern Nevada, southwestern Utah, Baja
California, and extreme northwestern Sonora.
CP: Tule Tank, 25 Nov 1934, Goodding 211. E side of Sierra Pinta, Monson 29 Mar 1957 (CAB). 3
mi W of Tule Well on Camino del Diablo, 18 Apr 1976, Engard 914 (DES). A-1 Basin, Cabeza Prieta Mt, 11
Mar 1984, Hodgson 2751 (DES). Tule Mts: NW side, 2 Feb 1992, Felger 92-62; top of mountain, 17 Feb 2002,
Rutman & Tibbitts (observation). Eagle Tank, Heart Tank, 13 & 14 Jun 1992, Felger, observations.
TA: Tinajas Altas Mts, 5 Mar 1927, Harrison & Belden 3612. SE base of Tinajas Altas Mts, 18 Mar
1998, Felger 98-103. †Tinajas Altas, twigs, fruits, 5080 to 15,050 (4 samples) & >37,000 ybp.

SALICACEAE – Willow Family
The two genera in the flora area: Trees and shrubs with soft wood. Leaves winter deciduous,
alternate, petioled, and with stipules (often soon deciduous). Male and female flowers on different
plants. Flowers in catkins and presumably wind-pollinated, although visited by bees. Calyx
vestigial; petals none. Fruit a small capsule. Seeds minute, each with a tuft of long, silky hairs
adapted for wind dispersal.
Traditionally this family included only 2 genera, Populus and Salix. In the APG III system,
there are 55 genera with 1010 species including the former Flacourtiaceae.
1. Leaf blades more or less deltoid, about as long as wide; catkins drooping………………… Populus
1. Leaf blades linear to lanceolate, more than twice as long as wide; catkins erect……………… Salix
Populus – Cottonwood; álamo
Trees and shrubs, northern Hemisphere; 40 species.
*Populus fremontii S. Watson subsp. fremontii
[P. deltoides Bartram ex Marshall var. fremontii (S. Watson) Cronquist]
Frémont cottonwood; álamo; 'auppa. Figure 42.
Softwood trees to 13+ m tall with a broad crown, the leaves winter deciduous. Flowers
greenish yellow, in February; fruits ripe late March and early April.
Mearns (1892–1893) wrote, “It is exclusively planted along acequias here [Sonoyta and
Quitobaquito], and said to be the cottonwood of the Gila River near Gila Bend.” Bryan (1925: 427)
reported that, “the pond [at Quitobaquito], which with its fringing cottonwoods makes a refreshing
green spot in desert.” During the 1990s five cottonwood trees grew at the margin of the pond at
Quitobaquito, occasionally producing root sprouts. These trees, all female, were probably planted
from cuttings, the nearest source being the nearby Río Sonoyta where the trees were common. In
2016, of the five trees, all but three were dead.
Cottonwoods were often planted at ranches and homesteads — if there was sufficient water to
sustain them. According to a letter in the Organ Pipe archives, there were one or more cottonwood
trees in Alamo Canyon, but we have found no specimens and no photos. Andrew “Nic” Nichol
collected specimens at “Tres Alamos Canyon” in the Ajo Mountains, the name he used for his Alamo
Canyon collections of 24 February 1939. “Tres Alamos” refers to the three main branches of the
canyon, rather than three cottonwoods. The Gray family, who ranched in the area from 1919 to 1976,
called the houses, well, and corrals “The Alamo”.
Arizona, California, and Utah to Baja California and northern Sonora. Another subspecies
occurs in New Mexico and Texas to the Valley of Mexico.
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OP: Quitobaquito: Large tree, 5 Mar 1940, Peebles 14563; Benson 5 Mar 1940; Edge of pond, 25 Mar
1944, Clark 11509 (ORPI). Small grove of large trees (one root sprout), these trees all pistillate and probably a
single clone, 10 Nov1987, Felger 87-303; 19 Jun 1989, Felger 89-252.
CP: Simmons (1966) reported a cottonwood tree at Lower Well (the tree was planted and has
perished).

Figure 42. Populus fremontii subsp. fremontii.
Quitobaquito Pond, 27 Jun 2006.

(A) By Lucretia Breazeale Hamilton.

(B) N side of

Salix – Willow; sauz
Trees and shrubs (dwarfed at high elevations and in the arctic), worldwide; 450 species.
Salix gooddingii C.R. Ball
[S. nigra Marshall var. vallicola Dudley]
Goodding willow; sauz; ce'ul. Figure 43.
Large shrubs to thick-trunked trees to 8+ m tall, with soft wood. Young herbage hairy, soon
glabrate. Leaves winter deciduous, uniformly green on both surfaces, short petioled, narrowly
lanceolate, 5.5–11 cm × 8–17 mm. Male flowers with 4–9 stamens. Peak flowering in February and
March.
Trees at the Quitobaquito pond and shrubs in canyon bottoms in Alamo Canyon and Bull
Pasture in the Ajo Mountains.
Southwestern USA and northwestern Mexico including both Baja California states, Sonora,
and Sinaloa.
Cocopah “bows were made from willow, and being less elastic and more liable to break when
dry, old ones were seldom seen. Those used for hunting deer were from six to eight feet in length”
(Chittenden 1901: 203–204). Small hunting bows for birds and smaller game were also made from
willow (MacDougal 1906). For the Hia-Ced O’odham, Lumholtz (1912: 331–332) reports, “To make
bows, these Indians travelled as far as the Colorado River to get willow as material.”
OP: Quitobaquito: Near edge of pond, small tree, 5 Mar 1940, Peebles 14562; Edge of pond, 25 Mar
1944, Clark 11508 (ORPI, UNM). Spring Canyon [in Bull Pasture], Bean 19 Feb 1950 (ORPI). N fork of
Alamo Canyon, Fouts 11 Jul 1949 (ORPI). N fork of Alamo Canyon, Rutman 24 May 1998 (ORPI).
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Figure 43. Salix gooddingii. Quitobaquito: (A) 11 Sep 2008; (B) 18 Jul 2013; (C) branch with staminate
catkins, 25 Feb 2015.

SANTALACEAE – Sandalwood Family (includes Viscaceae)
In collaboration with Kelsey Marie Yule, Ecology and Evolutionary Biology, University of
Arizona.
Perennial herbs to trees; includes many hemiparasites. Worldwide, 44 genera, 990 species.
Phoradendron – Mistletoe
Epiphytic parasites, on dicot and conifer trees and shrubs (those in the flora area). Stems
photosynthetic, jointed. Male and female flowers on different plants. Flowers small, embedded in a
jointed spike, and insect-pollinated. Fruit a globose, sessile berry with mucilaginous pulp. Seeds
sticky at one end, germinating on branches of the host trees or shrubs where birds have roosted.
Three species are recorded from the flora, two of them only from Ice Age packrat middens.
Americas; 235 species.
Phoradendron californicum Nuttall
Desert mistletoe; toji; ha:kvad. Figure 44.
Branches arching to drooping, often forming many-branched masses festooning desert trees
and shrubs. Stems terete. Leaves scale-like, 1–2.5 mm long. Flowers small, green or yellow; male
flowers highly fragrant and attracting great numbers of honeybees and other insects (e.g., Halictidae,
Syrphidae, Tephritidae). Flowering and fruiting at various seasons, with massive flowering often
December to February, the fruits ripening in late winter to early spring. Berries globose, 4.5–5.5 mm
wide, the pulp viscid and translucent whitish, 1-seeded; eaten in quantity by phainopeplas. Seeds 4
mm long.
Parasitic on woody legumes, Coursetia glandulosa, Olneya tesota, Parkinsonia spp.,
Prosopis spp., Senegalia greggii, Vachellia constricta, and other plants such as Condalia, and
common where the hosts occur; occasionally on Larrea and rarely on Asclepias albicans. Widespread
across the flora area for more than 8200 years.
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Southeastern California to southwestern Utah, Arizona, and southwestern New Mexico and
southward to the Cape Region of Baja California Sur, Sonora, northwestern Sinaloa, and
southwestern Chihuahua.
Monson (1943) reported that in Organ Pipe the rancher [Henry Gray] “has already lost four
cows from starvation. . . He has even chopped a considerable amount of mistletoe from palo verdes
and mesquite in an effort to give his cattle more feed.” Mexican ranchers, however, say that if
mistletoe is fed to cattle they will abort their fetuses. Phoradendron is reported as toxic to cattle and
other animals but reports are few (e.g., Burrows & Tyrl 2013). Tim Tibbitts was monitoring Sonoran
pronghorn in the Valley of the Ajo on 13 May 2013 and watched them eat Phoradendron
californicum for hours as well as Olneya and Parkinsonia microphylla flowers.

Figure 44. Phoradendron californicum. (A) By Lucretia Breazeale Hamilton. (B) Aguajita Wash near
international boundary, 15 Mar 2015. (C) Alamo Canyon, 26 Feb 2014. (D) Near Montezuma Head, 24 Mar
2008. (E) Victoria Mine, 7 Feb 2014. (F) Phainopepla with expelled mistletoe seeds, middle fork of Alamo
Canyon, 24 Mar 2014. (G) Estes Canyon, 2 Mar 2008.

The fleshy fruits were eaten fresh or more often cooked; it is often plentiful and easily
harvested (Castetter & Bell 1951; Castetter & Underhill 1935; Rea 1997). The Seris selectively
harvested the fruits from mistletoe growing on desert legume trees (Felger & Moser 1985). However,
there are many reports that mistletoe berries are toxic (e.g., Kingsbury 1964).
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Phoradendron californicum maintains a high transpiration rate to gain water, mineral
nutrition, and carbon from the host xylem tissue (Schulze & Ehrleringer 1984). Infestations are only
correlated with host mortality under severe drought conditions (Spurrier & Smith 2007). Genetically
differentiated races are known to infect Prosopis and Senegalia. Fruiting phenology of
Phoradendron californicum does not differ by host species, but flowering phenology is delayed for
parasites of Prosopis relative to those of other host species (Yule et al. 2016).
Phoradendron californicum is engaged in a specialized mutualistic interaction with the
phainopepla (Phainopepla nitens). While many birds (e.g., western bluebirds, mockingbirds)
consume the berries, the phainopepla is the primary disperser of Phoradendron californicum,
effectively dispersing an order of magnitude more seeds per plant than the next most common
disperser (Cowles 1936; Larson 1996). Phainopeplas have a small gizzard relative to their digestive
tract, adapted to remove the exocarps of mistletoe berries for their dispersal in packets of 8–16 intact
mistletoe seeds (Walsberg 1975). Phainopeplas defend breeding territories rich in mistletoe berries
throughout the period of Phoradendron californicum fruiting, leading to a highly aggregated
mistletoe distribution (Aukema 2004).
OP: Quitobaquito, 30 Jan 1894, Mearns 2742 (US). Pitahaya Canyon, Nichol 23 Feb 1939. Alamo
Canyon, 14 Mar 1941, Benson 10673. Vicinity of Senita Basin, P. californicum on Vachellia constricta and
occasionally on Coursetia glandulosa, Yule 7 May 2016, observation. †Alamo Canyon, twigs, seeds, 1150 &
8130 ybp. †Puerto Blanco Mts, twigs with scale leaves, 1910 to 7970 ybp (5 samples).
CP: Papago Well, 31 Jan 1992, Felger 92-9. Tule Well, 14 Apr 1992, Harlan 285 (CAB).
TA: Coyote Water, on Prosopis glandulosa, 25 Oct 2004, Felger 04-59. Felger, observations:
Camino del Diablo near Coyote Wash, on Asclepias albicans, 29 Dec 2001; Tinajas Altas, on Olneya, 19 Mar
1998. †Butler Mts, fruits, 740 to 8160 ybp (3 samples)

††Phoradendron juniperinum Engelmann Juniper mistletoe
This mistletoe is a juniper parasite with leaves reduced to scales. It is documented for the
Ajo Mountains between 9600 and 22,000 years ago. It apparently grew on two or more different
juniper species: Juniperus californicus and J. aff. arizonica/coahuilensis were the only junipers
present in Alamo Canyon 9600 years ago, and J. cf. osteosperma and J. scopulorum were the only
ones at Montezuma’s Head 20,500 to 29,900 years ago. The nearest present-day populations of this
mistletoe are in the Santa Rita and Santa Catalina mountains near Tucson.
Western USA and northern Mexico.
OP: †Alamo Canyon, twigs, fruits, 9570 ybp. Montezuma’s Head, twigs, fruits, 20,490 & 21,840 ybp.

††Phoradendron serotinum (Rafinesque) M.C. Johnston
This broad-leaved mistletoe was in the Ajo Mountains 13,500 to 32,000 years ago. These
fossils are from small-leaved forms. Oaks are the most likely host plant, and Quercus turbinella is
the only oak known from the Ajo Mountains. There are, however, other potential hosts.
This mistletoe species is wide ranging in western USA and northern Mexico. Two subspecies
may have been in the Ajo Mountains: subsp. macrophyllum (Engelmann) Kuijt, which grows on a
wide range of hosts other than oaks, including canyon hackberry (Celtis reticulata), Arizona ash
(Fraxinus velutina), soapberry (Sapindus drummondii), and cottonwoods (e.g., Populus fremontii).
The nearest known populations are in the Baboquivari Mountains. It also grows on cottonwood
(Populus fremontii) in the lower Colorado River, such as at Yuma. Subspecies tomentosum (de
Candolle) Kuijt is a common parasite of oaks and today occurs in the Baboquivari Mountains.
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OP: †Alamo Canyon, twigs, leaves, 14,500 & 32,000 ybp. Montezuma’s Head, twigs, leaves, 13,500
& 21,840 ybp.

SAPINDACEAE – Soapberry Family
Trees, shrubs, or vines, or rarely herbaceous. Leaves almost always alternate, usually
compound, seldom entire; stipules usually none. Flowers often unisexual. Fruits dry or fleshy.
Worldwide, greatest diversity in Asia and America, tropical and subtropical, few in deserts; 140
genera, 1325 species.
1. Leaves simple; evergreen or sometimes drought deciduous…………………………….. Dodonaea
1. Leaves pinnately compound; winter deciduous…………………………………………… Sapindus
Dodonaea
Shrubs or small trees. Leaves simple (or pinnate elsewhere). Fruits of capsules. Mostly
Australian, several from Madagascar, Java, and Hawaii; 1 in the Americas; 50 species.
Dodonaea viscosa Jacquin var. angustifolia (Linnaeus f.) Bentham
Hop bush; saucillo, tarachico. Figure 45.

Figure 45. Dodonaea viscosa var. angustifolia. Alamo Canyon: (A) 3 Sep 2014; (B) Staminate flowers, 10 Sep
2008; (C) 4 Apr 2015; (D & E) 18 Mar 2005.

Leafy shrubs often 1–1.5 (2+) m tall with shredding-peeling bark, the branches mostly erectascending. Herbage, especially when young, ovaries, and developing fruits, densely resinousglutinous. Leaves evergreen or very tardily drought deciduous, 3–9 cm × 3–9 mm, linear to linearoblanceolate, narrowed at base and essentially sessile, the midrib prominent, the margins entire;
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stipules none. Male and female flowers on different plants and occasionally with some bisexual
flowers. Flowers in small clusters among the leaves, pedicelled, and yellow-green; sepals 2 mm long,
often 4 in number; petals none. Male flowers with mostly 8–10 stamens. Fruits of 3-winged, papery
capsules 1–2 cm wide. Seeds 3–3.5 mm wide, dull blackish.
Mostly on rocky slopes, especially at higher elevations in the Ajo Mountains, and also in the
Puerto Blanco Mountains.
In the Sonoran Desert Region often in the ecotone between desert and oak woodland. This
species in southeastern California to west Texas and Mexico, as well as worldwide in tropics and
subtropics. There is much variation in leaf size. The narrow-leaved plants from Arizona and
northwestern Mexico have been called var. angustifolia, which is sometimes considered a distinct
species. However, the broader-leaved var. viscosa sometimes occurs within the same region.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Alamo Canyon, 13 Dec 1939, Harbison 26240.
Dripping Springs, 16 Apr 1952, Parker 7962. Arch Canyon, 28 Mar 1965, Lockwood 159.

Sapindus
Trees and shrubs, New World, Asia, and Oceania; 13 species.
Sapindus drummondii Hooker & Arnott
[S. saponaria Linnaeus var. drummondii (Hooker & Arnott) L.D. Benson]
Soapberry; jaboncillo, amolillo. Figure 46.
Mostly slender-stemmed, spindly shrubs, but sometimes trees, 2–5 m tall; often propagating
by root sprouts. Herbage with soft, white to golden colored curved hairs. Leaves winter deciduous,
often 15–30 cm long, pinnately compound with 10–19 leaflets; leaflets lanceolate, tapering to a
slender point, moderately asymmetric with entire margins, the larger leaflets 4–8.5 × 1–2 cm;
leafstalks, especially the larger ones, narrowly winged. Male and female flowers on separate plants
and also with some bisexual flowers, in dense, terminal panicles. Flowers cream-white, 4–5 mm
wide, often densely pubescent especially at the petal bases. Sepals and petals each 5, the petals more
or less elliptic to broadly obovate, 2.5–2.8 × 1–2 mm. Male flowers with 8–10 stamens. Fruits
mostly 1-lobed by abortion of the other 2 lobes; each lobe 12–15 mm wide, amber colored, drupelike, globose, and 1-seeded.
Organ Pipe in Alamo and Estes canyons, and abundant at Cherioni Wash near the well.
Canyon bottoms and along some larger xeroriparian washes.
Border region of southwestern USA and northern Mexico.
Common names found in the literature include amolillo, cherioni, cherrion, Chinaberry,
Drummond soapberry, Indian soap plant, jaboncillo, Mexican soapberry, soapberry, and western
soapberry. Bryan (1925: 182) reported, “The site of Cherioni Well was chosen because of the
presence of a large cherioni tree. In this instance the tree indicated water at shallow depth, but not in
sufficient quantity to be valuable.” Cherioni trees remain abundant in the area. Cherioni is also a
term for a soil type or series—a very shallow soil over a hardpan.
As indicated by the common names, the fruits were widely used for soap (Uphof 1968),
although such use is not documented for the flora area (Felger 2007). The Tohono O'odham made
arrow foreshafts from the straight stems, although creosotebush (Larrea) was preferred (Castetter &
Underhill 1935).
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OP: Alamo Canyon, 2600 ft, 13 Jun 1978, Bowers 1340. Cherioni Well, Jackson 26 May 1966
(ORPI).

Figure 46. Sapindus drummondii. (A) By Lucretia Breazeale Hamilton. (B) Staminate plant, La Cueva, Organ
Mountains, Doña Ana Co., NM, 7 Sep 2006, photo by Patrick Alexander (SEINet). (C) Alamo Canyon, 7 Sep
2013.

SCROPHULARIACEAE, see OROBANCHACEAE, PHRYMACEAE, and PLANTAGINACEAE
(Felger & Rutman 2016, part 17).
SIMAROUBACEAE – Quassia Family
Trees and shrubs. Leaves alternate, simple or odd-pinnate, without stipules, or essentially
leafless. Warmer regions of the world, few in deserts; 20 genera, 120 species.
Castela
Mostly leafy, drought-deciduous shrubs.
Americas; 15 species.

Semiarid subtropical to arid regions of the

Castela emoryi (A. Gray) Moran & Felger
[Holacantha emoryi A. Gray]
Crucifixion thorn; corona de cristo. Figure 47.
Shrubs and small trees, essentially leafless, mostly 2–4+ m tall with well-developed trunks,
the wood very hard and twisted, the twigs rigid, thick, thorn-tipped, and moderately to densely
pubescent with short white hairs, glabrous with age. Seedlings and young plants with slender,
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flexible and moderately leafy stems, the nodes with short, sharp spines and alternate and quickly
drought-deciduous leaves to 1 cm long. Mature plants essentially leafless, the new growth with few,
quickly deciduous scale leaves. Flowers crowded in dense, many-branched panicles 1.5–15 cm long,
the flowering branches pubescent and pinkish. Flowers 8–9 mm wide, radial, the petals often 7,
cupped, mostly cream-yellow to greenish or rose-pink; stigmas chartreuse, the ovaries green,
becoming red as the petals fall; flowers often tended by black ants. Flowering April to early summer.
Fruits in dense, short clusters, persisting for several years or more in the outer branches, with woody
carpels in a star-shaped pattern.

Figure 47. Castela emoryi. (A) By Lucretia Breazeale Hamilton. Just W of 17th Ave and Pecos Road S of
South Mountain Park, Phoenix, Maricopa Co., photos by Leslie R. Landrum (SEINet): (B) 2 Jul 2004; (C) 13
Apr 2010. Cuerda de Leña, N boundary of Organ Pipe: (D & E) 22 Aug 2012; (G) 17 Sep 2013. (F) Growler
Valley, 8 Oct 2006.

Widely scattered in mostly small, localized populations or sometimes extensive in Cabeza
Prieta; creosotebush flats and often on nearly barren sandy soils of valley plains.
Southwestern Arizona, southeastern California, northern Baja California, and scarce in
northwestern Sonora. Jim Malusa found the world record Castela emoryi, 25 feet tall with a crown
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23 feet wide, in the Cuerda de Leña wash near the northern border of Organ Pipe (Arizona Registry of
Big Trees 2005).
OP: Bates Well, Harbison 20 Nov 1939 (SD). 1.5 mi E of junction at Bates Well, in a narrow canyon,
18 Mar 1945, Gould 3012. Cuerda de Leña Wash near N boundary of Monument, 24 Jul 1978, Bowers 1382
(ORPI). Armenta Ranch, Rutman 16 Aug 2001 (ORPI).
CP: Adobe Windmill, a colony of about 2 dozen plants,12 Jun 1992, Felger 92-545. E Pinta Sands, 16
Jun 1992, Felger 92-629. Observations: Southward and to 5 km E of Redtail Tank, 12 Jun 1992, Felger; Chico
Suni Temporal, 25 Feb 1993, Felger.

SIMMONDSIACEAE – Jojoba Family
This family has a single species.
Simmondsia chinensis (Link) C.K. Schneider
Jojoba; hohovai. Figure 48.
Woody shrubs, evergreen or very tardily partially to rarely fully deciduous during extended
drought. Leaves opposite, 2–5 cm long, often held upright, somewhat leathery and dull green to
grayish, elliptic, lanceolate or oblanceolate, entire, sessile or short-petioled; stipules none. Male and
female flowers on separate plants; flowering in January. Male flowers many in short-stalked clusters,
the sepals 4–6, yellow-green, 2–5 mm long, petals none, stamens 8–12+. Female flowers single in
leaf axils, green, the sepals 5, 8–12 mm long in flower, enlarging to 20 mm long in fruit; ovary with
three ovules, but usually only one seed develops; seeds 1.5–2 cm long.
Northern and eastern part of Organ Pipe including the Ajo, Diablo, and Puerto Blanco
mountains, and Copper Canyon just east of the Cabeza Prieta boundary (Simmons 1966); especially
common at higher elevations in the Ajo Mountains. Jojoba is relished by bighorn sheep and deer
(Simmons 1966). It was in the Ajo Mountains 1200 years ago.
Southern Arizona, southwestern New Mexico, southern California, both states of Baja
California, and northwestern Sonora to the Guaymas region.
The seeds are the largest of any plant in the flora area and one of the largest of any Sonoran
Desert plant. The thick, fleshy cotyledons contain simmondsin, a cyanogenic glucoside, and a high
percentage of the unique liquid wax, which is the basis of the jojoba industry. The seeds have been
used for food (Castetter & Underhill 1935; Meigs 1939) but are nutritionally marginal or not
digestible. The Seris regarded them as an emergency food (Felger & Moser 1985). The Cahuillas
made a coffee substitute from the ground seeds (Bean & Saubel 1972). Sonoran Desert people valued
the seed oil (actually a liquid wax) for shampoo and hair care (Felger and Moser 1985). There is a
long history of medicinal use of the seeds to treat many ailments, including colds, eye problems, and
sores, and for women at childbirth (del Barco 1980; Castetter & Underhill 1935; Felger and Moser
1985). Kino reported that jojoba was esteemed for its medicinal properties, and in the late
seventeenth century it was in demand in Mexico City and even in Spain (Burrus 1954, 1971).
OP: Alamo Canyon, Nichol 4 May 1939 (ORPI). Dripping Springs, 16 Apr 1952, Parker 7954. Estes Canyon,
Warren 9 May 1975. Arch Canyon, 11 Mar 1983, Daniel 2584 (ASU). Diablo Canyon, Diablo Mts, 3000 ft,
Tibbitts 6 Mar 2003. Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation). †Alamo
Canyon, leaf fragments, fruits, 1150 ybp.
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Figure 48. Simmondsia chinensis. (A) By Lucretia Breazeale Hamilton. (B) Alamo Canyon, 30 Jan 2014.
Estes Canyon: (C) Pistillate flowers, 30 Jan 2014; (D) Staminate flowers, 3 Apr 2010; (E) Staminate plant, 2
Mar 2008. (F & G) Ajo, 8 Jul 2015.

ACKNOWLEDGEMENTS
In addition to the gratitudes provided in part 1 in this flora series, we thank George McNeil
Ferguson, Walter Frank Fertig, Richard (Rick) Alan Johnson, Andrew M. Salywon, Andrew C.
Sanders, James (Jim) Thomas Verrier, Thomas R. Van Devender, and George Yatskievych for
information and review. We thank Susan Davis Carnahan for expert copy editing, information, and

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

68

photos. For use of photos we thank Patrick Alexander, Peter Holm, Steve Jones, Hank Jorgenson,
Les Landrum, Max Licher, Ries Lindley, Steve Matson, Gary A. Monroe, James D. Morefield, Keir
Morse, Jean Pawek, Barry Rice, J.C. Schou, and Karen Wellner. Kelsey Yule (in Santalaceae) thanks
Judie Bronstein and Noah Whiteman for facilitating her research. We also thank Matthew B. Johnson
for illustrations. RSF thanks the Wallace Research Foundation for financial support.
LITERATURE CITED
Abbott, J.R. 2011. Polygalaceae: notes on the disintegration of Polygala, with four new genera for
the flora of North America. J. Bot. Res. Inst. Texas 5: 125–137.
American Forests. 2013. Fall l2013 National Register of Big Trees. <http://www.americanforests.org/
wp-content/uploads/2013/11/Fall-2013-RegisterFINAL-11.26.13_for-web.pdf>

Angiosperm Phylogeny Group. 2009. An update of the Angiosperm Phylogeny Group classification
for the orders and families of flowering plants: APG III. Bot. J. Linn. Soc. 161: 105–121.
doi:10.1111/j.1095-8339.2009.00996.x
Angiosperm Phylogeny Group. 2016. An update of the Angiosperm Phylogeny Group classification
for the orders and families of flowering plants: APG IV. Bot. J. Linn. Soc. 181: 1–20. doi:
10.1111/boj.12385
Aukema, J.E. 2004. Distribution and dispersal of desert mistletoe is scale-dependent, hierarchically
nested. Ecography 27: 137–144.
Austin, D.F. 2004. Florida Ethnobotany. CRC Press, Boca Raton, Florida.
Austin, D.F . 2010. Baboquivari Mountain Plants. Univ. of Arizona Press, Tucson.
Bean, L.J. and K.S. Saubel. 1972. Temalpakh: Cahuilla Indian Knowledge and Usage of Plants.
Malki Museum, Banning, California.
Benson, L. and R.A. Darrow. 1945. A Manual of Southwestern Desert Trees and Shrubs. Univ. of
Arizona Bulletin 15, no. 2.
Bowers, J.E. 1980. Flora of Organ Pipe Cactus National Monument. J. Ariz.-Nevada Acad. Sci. 15:
1–11, 33–47.
Bryan, K. 1925. The Papago Country, Arizona: A Geographic, Geologic, and Hydrologic
Reconnaissance with a Guide to Desert Watering Places. USGS, Water-Supply Paper 499,
Washington, D.C.
Burrows, G.E. and R.J. Tyrl. 2013. Toxic Plants of North America (ed. 2). Wiley-Blackwell,
Hoboken, New Jersey.
Burrus, E.J. 1954. Kino Reports to Headquarters: Correspondence of Eusebio F. Kino, S.J., from
New Spain with Rome. Jesuit Historical Institute, Rome.
Burrus, E.J. 1971. Kino and Manje: Explorers of Sonora and Arizona. Jesuit Historical Institute,
Rome.
Castetter, E.F. and W.H. Bell. 1942. Pima and Papago Indian Agriculture. Univ. of New Mexico
Press, Albuquerque.
Castetter, E.F. and W.H. Bell. 1951. Yuman Indian Agriculture. Univ. of New Mexico Press,
Albuquerque.
Castetter E.F. and R. Underhill. 1935. The Ethnobiology of the Papago Indians. Univ. of New
Mexico Bull. 275, Biol. Ser. 4 (3): 3–84.
Chittenden, N.H. 1901. Among the Cocopahs. Land of Sunshine 14: 196–204.
Cowles, R.B. 1936. The relation of birds to seed dispersal of the desert mistletoe. Madroño 3: 352–
356.
Currie, M. and T. Ayers. 2006. Vascular Plants of Arizona. Rhamnaceae: Ceanothus L. Canotia 2:
24–26, 36, 43.
del Barco, M. 1980. The Natural History of Baja California. Translated by E. Tiscareno. Dawson’s
Book Shop, Los Angeles, California.
Felger, R.S. 2000. Flora of the Gran Desierto and Río Colorado of Northwestern Mexico. Univ. of
Arizona Press, Tucson.

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

69

Felger, R.S. 2007. Living resources at the center of the Sonoran Desert: Native American plant and
animal utilization. Pp. 147–192, in R. Felger and B. Broyles (eds.). Dry Borders: Great
Natural Reserves of the Sonoran Desert. Univ. of Utah Press, Salt Lake City.
Felger, R.S., M.B. Johnson, and M.F. Wilson. 2001. Trees of Sonora, Mexico. Oxford Univ. Press,
New York.
Felger, R.S. and M.B. Moser. 1985. People of the Desert and Sea: Ethnobotany of the Seri Indians.
Univ. of Arizona Press, Tucson.
Felger, R.S., S. Rutman, J. Malusa, and T.R. Van Devender. 2013a. Ajo Peak to Tinajas Altas: Flora
of southwestern Arizona: an introduction. Phytoneuron 2013-5: 1–40.
Felger, R.S., S. Rutman, J. Malusa, and T.R. Van Devender. 2013b. Ajo Peak to Tinajas Altas: A
flora of southwestern Arizona: Part 3: ferns, lycopods, and gymnosperms. Phytoneuron
2013-37: 1–46.
Felger, R.S., P.L. Warren, S.A. Anderson, and G.P. Nabhan. 1992. Vascular plants of a desert oasis:
Flora and ethnobotany of Quitobaquito, Organ Pipe Cactus National Monument, Arizona.
Proc. San Diego Soc. Nat. Hist. 8: 1–39.
Hess, W.J. and J. Henrickson. 1987. A taxonomic revision of Vauquelinia (Rosaceae). Sida,
Contrib. Bot. 12: 101–163.
Hodgson, W.C. 2001. Food Plants of the Sonoran Desert. Univ. of Arizona Press, Tucson.
Kingsbury, J.M. 1964. Poisonous Plants of the United States and Canada. Prentice-Hall, Englewood
Cliffs, New Jersey.
Larson, D.L. 1996. Seed dispersal by specialist versus generalist foragers: The plant’s perspective.
Oikos 76: 113–120.
Lumholtz, C.S. 1912. New Trails in Mexico. Charles Scribner Sons, New York. Reprinted 1971,
Rio Grande Press, Glorieta, NM. Also 1990, Univ. of Arizona Press, Tucson.
MacDougal, D.T. 1906. The delta of the Rio Colorado. Bull. Amer. Geogr. Soc. 38: 1–16.
Martín-Bravo, S., P. Vargas, and M. Luceño. 2009. Is Oligomeris (Resedaceae) indigenous to North
America? Molecular evidence for a natural colonization from the Old World. Amer. J. Bot.
96: 507–518.
Martinez-Berdeja, A., M. Torres, D.L. Altshuler, E.Ezcurra. 2014. Hydration history and attachment
morphology regulate seed release in Chorizanthe rigida (Polygonaceae), a serotinous desert
annual. Amer. J. Bot. 101: 1079–1084.
Matthews, J.F. 2003. Portulaca. Pp. 496–501, in Flora of North America, Vol. 4. Oxford Univ.
Press, New York.
Matthews, J.F. and D.W. Ketron. 1991. Two new combinations in Portulaca (Portulacaceae).
Castanea 56: 304–305.
Mearns, E.A. 1892–1893. Field Books, Mexican Boundary Survey, vol. 3. On file, United States
National Herbarium, library, Smithsonian Institution. Washington, D.C.
Meigs, P. 1939. The Kiliwa Indians of Lower California. Ibero-Americana 15, Univ. of California,
Berkeley.
Monson, G. 1943. Report on Patrol Trip, Cabeza Prieta Game Range, March 6th to 10th, 1943 by
Gale Monson, Junior Refuge Manager. Cabeza Prieta National Wildlife Refuge, Ajo,
Arizona.
Neal, S. 2006. Vascular Plants of Arizona. Rhamnaceae: Rhamnus L. Canotia 30–31, 45.
Nellis, D.W. 1997. Poisonous Plants and Animals of Florida and the Caribbean. Pineapple Press,
Sarasota, Florida.
Nesom, G.L. and J.O. Sawyer. 2009. Frangula betulifolia and F. obovata (Rhamnaceae) are distinct
species. Phytologia 91: 300–307.
Osmond, C.D., S.D. Smith, B. Gui-Ying, and T.D. Sharkey. 1987. Stem photosynthesis in a desert
ephemeral, Eriogonum inflatum. Oecologia 72: 542–549.
Pennington, C. 1963. The Tarahumara of Mexico: Their Environment and Material Culture. Univ.
of Utah Press, Salt Lake City.

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

70

Rea, A.M. 1997. At the Desert’s Green Edge: An Ethnobotany of the Gila River Pima. Univ. of
Arizona Press, Tucson.
Reveal, J.L. 2005. Eriogonum. Pp. 221–430, in Flora of North America Flora, Vol. 5. Oxford
Univ. Press, New York.
Rose, J.N. and P.C. Standley. 1912. Report on a collection of plants from the Pinacate region of
Sonora. Contrib. U. S. Nat. Herb. 16: 5–20 + 14 plates.
Schulze, E.D. and J.R. Ehrleringer. 1984. The effect of nitrogen supply on growth and water-use
efficiency of xylem-tapping mistletoes. Planta 162: 268–275.
Simmons, N.M. 1966. Flora of the Cabeza Prieta Game Range. J. Ariz. Acad. Sci. 4: 93–104
Spurrier, S. and K.G. Smith. 2007. Desert mistletoe (Phoradendron californicum) infestation
correlates with blue palo verde (Cercidium floridum) mortality during a severe drought in the
Mojave desert. J. Arid Environ. 69: 189–197.
Stevens, P.F. 2012 (onwards). Angiosperm Phylogeny Website, version 12, July 2012 onward.
<http://www.mobot.org/MOBOT/research/APweb/>

Standley, P.C. 1920–1926. Trees and Shrub of Mexico. Contr. U.S. Nat. Herb. 23: 1–1721.
Stone, A.M. and C.T. Mason, Jr. 1979. A study of stem inflation in wild buckwheat, Eriogonum
inflatum. Desert Plants 1: 77–81.
Thiers, B. 2016 [continuously updated]. Index Herbariorum: A global directory of public herbaria
and associated staff. New York Botanical Garden's Virtual Herbarium.
<http://sweetgum.nybg.org/ih/>

Uphof, J.C.T. 1968. Dictionary of Economic Plants. J. Cramer, New York.
Warnock, M.J. 1997. Delphinium. Pp. 196–240, in Flora North America, Vol. 3. Oxford Univ.
Press, New York.
Walsberg, G.E. 1975. Digestive adaptations of Phainopepla nitens associated with the eating of
mistletoe berries. Condor 77: 169–174.
Wilke, P.J. 1978. Late Prehistoric Human Ecology at Lake Cahuilla, Coachella Valley, California.
Contr. Univ. of California Archaeological Facility No. 38. Berkeley.
Yule, K.M., J.A.H. Koop, N.M. Alexandre, L.R. Johnston, and N.K. Whiteman. 2016. Population
structure of a vector-borne plant parasite. Molec. Ecol., in press: doi:10.1111/mec.13693.
Zepeda, O. 1985. The Sand Papago Oral History Project. Division of Archeology, Western
Archeological and Conservation Center. National Park Service, Tucson, Arizona.

Previously published parts of the Flora of southwestern Arizona
See the Phytoneuron website or the University of Arizona Herbarium website
(http://cals.arizona.edu/herbarium/content/flora-sw-arizona) for open access to the following articles.
Continue checking the latter website for updates to these publications.
INTRODUCTION. Phytoneuron 2013-5: 1–40.
Part 2. CHECKLIST. Phytoneuron 2013-27: 1–30.
Part 3. FERNS, LYCOPODS & GYMNOSPERMS. Phytoneuron 2013-37: 1–46.
Part 4. MAGNOLIIDS. Phytoneuron 2013-38: 1–9.
Part 5. MONOCOTS EXCEPT GRASSES. Phytoneuron 2013-76: 1–59.
Part 6. POACEAE – GRASS FAMILY. Phytoneuron 2014-35: 1–139.
Part 7. CACTACEAE – CACTUS FAMILY. Phytoneuron 2014-69: 1–95.
Part 8. ACANTHACEAE – APOCYNACEAE. Phytoneuron 2014-85: 1–74.
Part 9. CONVOLVULACEAE – MORNING GLORY FAMILY. Phytoneuron 2015-2: 1–22.

Felger & Rutman: SW Arizona Flora, Polygalaceae to Simmondsiaceae

Part 10. BERBERIDACEAE, BIGNONIACEAE, BORAGINACEAE & BURSERACEAE.
Phytoneuron 2015-1: 1–60.
Part 11. BRASSICACEAE – MUSTARD FAMILY. Phytoneuron 2015-6: 1–48.
Part 12. CAMPANULACEAE to CUCURBITACEAE. Phytoneuron 2015-21: 1–39.
Part 13. EUPHORBIACEAE – SPURGES. Phytoneuron 2015-26: 1–65.
Part 14. FABACEAE – LEGUMES. Phytoneuron 2015-58: 1–83.
Part 15. FAGACEAE to LYTHRACEAE. Phytoneuron 2015-59: 1–54.
Part 16. MALPIGHIACEAE to MORACEAE. Phytoneuron 2015-60: 1–54.
Part 17. NYCTAGINACEAE TO PLUMBAGINACEAE. Phytoneuron 2016-34: 1–77.
Part 18. POLEMONIACEAE – PHLOX FAMILY. Phytoneuron 2016-35: 1–24.

71

Felger, R.S. and S. Rutman. 2016. Ajo Peak to Tinajas Altas: A Flora of Southwestern Arizona. Part 20. Eudicots:
Solanaceae to Zygophyllaceae. Phytoneuron 2016-52: 1–66. Published 4 August 2016. ISSN 2153 733X

AJO PEAK TO TINAJAS ALTAS: A FLORA OF SOUTHWESTERN ARIZONA
PART 20. EUDICOTS: SOLANACEAE TO ZYGOPHYLLACEAE
RICHARD STEPHEN FELGER
Herbarium, University of Arizona
Tucson, Arizona 85721
&
International Sonoran Desert Alliance
PO Box 687
Ajo, Arizona 85321
*Author for correspondence: rfelger@email.arizona.edu
SUSAN RUTMAN
90 West 10th Street
Ajo, Arizona 85321
tjt@tabletoptelephone.com

ABSTRACT
A floristic account is provided for Solanaceae, Talinaceae, Tamaricaceae, Urticaceae,
Verbenaceae, and Zygophyllaceae as part of the vascular plant flora of the contiguous protected areas of
Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, and the Tinajas Altas
Region in southwestern Arizona—the heart of the Sonoran Desert. This account includes 40 taxa, of
which about 10 taxa are represented by fossil specimens from packrat middens. This is the twentieth
contribution for this flora, published in Phytoneuron and also posted open access on the website of the
University of Arizona Herbarium: <http//cals.arizona.edu/herbarium/content/flora-sw-arizona>.

Six eudicot families are included in this contribution (Table 1): Solanaceae (9 genera, 21
species), Talinaceae (1 species), Tamaricaceae (1 genus, 2 species), Urticaceae (2 genera, 2 species),
Verbenaceae (4 genera, 7 species), and Zygophyllaceae (4 genera, 7 species). The flora area covers
5141 km2 (1985 mi2) of contiguous protected areas in the heart of the Sonoran Desert (Figure 1).
The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et al. 2013b). These contributions are also posted
open access on the website of the University of Arizona Herbarium (ARIZ). Family designations
follow APG III and 1V (Angiosperm Phylogeny Group 2009, 2016; also see Stevens 2012). Nonnative taxa established in the flora area are marked with an asterisk (*) and non-natives not
established in the flora area are marked with double asterisks (**). Present-day taxa also represented
by fossil specimens are indicated with a dagger symbol (†) and the one species no longer present in
the flora is marked with two dagger symbols (††).
All specimens cited are at the University of Arizona Herbarium (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2016). All photos and scans are by Sue Rutman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilton (1908–1986). Descriptions and keys
pertain to taxa and populations as they occur in the flora area.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness. Map by Jim Malusa.
Table 1. Local distributions and growth forms of Solanaceae, Talinaceae, Tamaricaceae, Urticaceae,
Verbenaceae, and Zygophyllaceae. † = Modern species also represented by a fossil; †† = fossil taxon no longer
present; * = non-natives taxa; ** = non-native species not established in the flora area. OP = Organ Pipe
Cactus National Monument; CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. SU =
Summer/warm-season ephemerals; WI = winter-spring/cool-season ephemerals; AP = facultative annuals or
perennials; PR = perennials.

Region
Taxon
SOLANACEAE
Calibrachoa parviflora
Capsicum annuum
Chamaesaracha arida
Datura discolor
††Datura wrightii
Lycium andersonii
Lycium berlandieri
†Lycium cf. berlandieri
Lycium californicum

Growth Form

Organ Cabeza Tinajas
Pipe
Prieta Altas Summer
OP
OP
OP
(OP)
OP
OP
(OP)
OP

Ephemerals

Facultative
annual or Perennial
NonWinter
seasonal perennial
NS

CP
CP

TA
TA

CP
CP

TA

CP

PR
PR
NS
(PR)
PR
PR
PR
PR
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Lycium exsertum
Lycium fremontii
†Lycium macrodon
Lycium parishii
†Lycium sp./spp.
Nicotiana clevelandii
**Nicotiana glauca
†Nicotiana obtusifolia
*Physalis acutifolia
Physalis crassifolia
†Physalis sp./spp.
Quincula lobata
*Solanum americanum
†Solanum hindsianum
Solanum nigrescens
Solanum umbelliferum
TALINACEAE
Talinum paniculatum
TAMARICACEAE
**Tamarix aphylla
*Tamarix chinensis
URTICACEAE
†Parietaria hespera
Urtica gracilenta
VERBENACEAE
Aloysia wrightii
Glandularia gooddingii
Glandularia latilobata
†Glandularia sp./spp.
**Lantana camara
Verbena bracteata
Verbena menthifolia
Verbena xylopoda
ZYGOPHYLLACEAE
Fagonia laevis
Fagonia longipes
Fagonia pachyacantha
Kallstroemia californica
Kallstroemia grandiflora
†Kallstroemia sp./spp.
†Larrea tridentata
*Tribulus terrestris

OP
OP
OP
OP
(OP)
OP
(OP)
OP
OP
OP
(OP)
OP
OP
OP
OP
OP

CP
CP
CP
CP
CP
CP?
CP

PR
PR
PR
PR
PR

TA
TA
TA
(TA)
TA

WI
PR
PR

TA
SU
TA
(TA)

PR
PR
AP

(†TA)

PR
PR
PR

OP

PR

(OP)
OP

(CP)
CP

OP
OP

CP

OP
OP
OP
(OP)
(OP)

CP
CP

OP
OP

OP
OP
OP
(OP)
OP

3

PR
PR
TA

WI
SU
PR
AP
AP
?

(TA)

PR
CP
CP

WI
AP
PR

CP
CP
CP
CP
CP
CP
CP

TA
TA
TA

PR
PR
PR
SU
SU
SU

TA

PR
SU

SOLANACEAE – Nightshade or Potato Family
Herbs and shrubs in the flora area (some vines and trees elsewhere). Leaves alternate (often
fascicled on short shoots) or sometimes subopposite; stipules none. Flowers bisexual or sometimes
unisexual, 4- or 5-merous, and often showy. Calyx 4- or 5-lobed, and persistent. Corollas 4- or 5lobed, mostly radially symmetrical (those in the flora area), mostly plicate in bud. Stamens 4 or 5,
the filament bases fused to the corolla. Ovary superior, the style 1, the stigma 2-lobed or capitate.
Fruit a berry (becoming indurate in Lycium macrodon) or a capsule; seeds few to many.
Worldwide, mostly tropical and temperate, greatest diversity in Central and South America;
94 genera, 2950 species.
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1. Herbage glabrous, or with simple or stellate hairs; anthers opening with a terminal pore
(longitudinal slit in S. umbelliferum) and longer than the filaments; fruits of berries……….. Solanum
1. Hairs, if present, not stellate; anthers opening longitudinally and shorter than the filaments (or
nearly as long as the filaments in Capsicum); fruits of berries or capsules.
2. Woody shrubs or if not especially woody then more than 1.5 m tall.
3. Widespread hardwood shrubs, the twigs thorn-tipped or bearing spines; leaves less than 5 cm
long, sessile or short-petioled……………………………………………………………... Lycium
3. Scarce in the flora area, roadsides; unarmed and scarcely woody; leaves more than 7 cm long,
the petiole more than 3 cm long……………………………..………………….. Nicotiana glauca
2. Plants herbaceous, mostly less than 1–1.5 m tall, annuals or herbaceous perennials, or sometimes
scarcely woody at the base.
4. Plants prostrate and rooting at nodes; leaves 0.5–1.5 (2) cm long, nearly sessile to short
petioled (petiole much shorter than the blade)……………………………………...... Calibrachoa
4. Plants not both prostrate and rooting at nodes; leaves 2.5–15 cm long, or if less than 2.5 cm in
length then the petiole about as long as or longer than the blade.
5. Corollas more than 10 cm long; fruits prickly-spinescent………………..…………… Datura
5. Corollas less than 4 cm long; fruits not prickly-spinescent.
6. Corollas tubular; fruit a capsule (dry)…………………………………..………... Nicotiana
6. Corollas as broad as or broader than long or deep (not tubular); fruit a berry (fleshy).
7. Fruiting calyx not inflated, not growing around fruit; fruits bright red when ripe.
……………………………………………………………………………………. Capsicum
7. Fruiting calyx enlarging to partially or fully surround fruit; fruits green.
8. Fruiting calyx partially growing around and tightly enclosing the berry; corollas
greenish yellow with a woolly pad at center……………………………. Chamaesaracha
8. Fruiting calyx completely and loosely growing around the berry like a bag; corollas
various colors, without a woolly pad.
9. Roots not thickened; stems or branches held aloft; corollas yellow or white; herbage
with short, straight, glandular hairs about the same color as the herbage.…….. Physalis
9. Perennials from a thickened root; stems spreading to decumbent; corollas lavender;
herbage scurfy with rounded white “hairs” (vesicular trichomes) especially on young
growth and young calyces…………………………………………………….. Quincula
Calibrachoa
Annual and perennial herbs. South America and one also in North America; 25 species. A
genus segregated from Petunia. Horticultural selections of Calibrachoa and Calibrachoa–Petunia
hybrids, known as ×Petchoa, with brightly-colored flowers, are grown as garden plants.
Calibrachoa parviflora (de Jussieu) D'Arcy
[Petunia parviflora de Jussieu]
Small-flowered petunia. Figure 2.
Ephemerals, probably non-seasonal, and glandular-viscid. Stems spreading-prostrate, rooting
at nodes, reaching 50 cm long. Leaves alternate, 5–20 mm long, mostly linear to spatulate or
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oblanceolate, often semi-succulent; margins entire or nearly so. Calyx lobed halfway or more, the
lobes much longer than the tube, and about as long as the corolla. Corollas funnelform to cup-shaped,
8 mm wide, the tube white or yellowish, the corolla limb and lobes purple. Fertile stamens 4, plus a
sterile filament. Fruit a capsule opening apically; seeds numerous, minute, 0.5 mm long, chunky,
brown, conspicuously reticulate with minute iridescent “windows” or facets.
In the flora area known only from Quitobaquito where about a half dozen plants were found
in 1988 on moist soil of the alkaline flat just west of the pond, but these plants were not present the
following year. The nearest records are along the banks of the Colorado River at Yuma and the
Buenos Aires National Wildlife Refuge.
Southern United States to South America, and introduced and weedy elsewhere; perhaps not
native outside of South America.
OP: Quitobaquito, rare on barren ground on alkaline flat, 6 Apr 1988, Felger 88-317.

Figure 2. Calibrachoa parviflora. Salero Ranch, Santa Cruz Co., photos by Sue Carnahan: (A) Cattle tank near
ranch headquarters, 26 Mar 2014; (B) Cattle tank in unit 4, 30 May 2013.

Capsicum
Annual and perennial herbs and small shrubs. Americas, mostly tropical and subtropical; 25
species. Includes the diverse cultivated chiles.
Capsicum annuum Linnaeus var. glabriusculum (Dunal) Heiser & Pickersgill
[C. indicum Dierbach forma aviculare Dierbach. C. annuum var. aviculare (Dierbach) D'Arcy &
Eshbaugh (nom. illegit.)]
Chiltepin, bird-pepper; chiltepín; a'al ko'okol. Figure 3.
Slender-stemmed, much-branched bushes, perennial and scarcely woody at the base; glabrate
to sparsely puberulent. Leaves with slender petioles, the blades thin and ovate to lanceolate-ovate, 2–
6 cm long, the tip acute, the margins entire. Flowers on slender pedicels elongating in fruit; calyx
minutely 5-toothed; corollas white, 7–10 mm wide, nearly rotate and broadly 5-toothed with a very
short tube. Anthers opening by longitudinal, full-length slits, the filaments as long as or longer than
the anthers. Berries rounded to ellipsoid, 8 mm in diameter, red when ripe, ripening at least in late
summer and fall, and often persisting through winter or early spring; multiple-seeded with pale
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yellowish brown seeds 2.5 mm wide.
Scattered and locally in canyons and steep slopes in the Ajo Mountains.
This is the famous, fiery-hot wild chile ranging from southern Arizona and Texas to South
America. The westernmost limit is in the Ajo Mountains and it is more common eastward in the
Tohono O'odham region and to the southeast in Sonora.
OP: Alamo Canyon, 14 Sep 1941, Goodding 310-41 (ASU). Boulder Canyon: Side drainage to the S,
on steep N-facing shaded slope, 4 ft high, growing up through Simmondsia, 15 Jan 1989, Wilson 207; N-facing,
growing along W wall of very steep side drainage with Rhamnus ilicifolia and Prosopis velutina, one plant,
Tewksbury 11 Sep 2004.

Figure 3. Capsicum annuum var. glabriusculum. Plant grown from seed from Native Seed/Search, from
Tumacacori Chiltepine Preserve, Santa Cruz Co., 25 Aug 2015, photos by Jim Verrier.

Chamaesaracha
Herbaceous perennials. Mexico and southwestern United States; 8 species.
Chamaesaracha arida Henrickson
[C. felgeri B.L. Turner, Phytologia 97(3): 232–233, Fig. 1, Map 7, 2015.]
False nightshade. Figure 4.
Herbaceous perennials from deeply buried roots, rhizomatous, and the stems often partially
buried. The above-ground portion is frost sensitive. Stems ascending to spreading, 5–55 cm long.
Herbage with branched and forked hairs with thick, short, white cells; new growth densely pubescent,
older herbage often less densely to sparsely pubescent. Leaves alternate and opposite (even on the
same stem), (2.5) 4–9 cm long, mostly narrowly elliptic, sessile to petioled, the margins mostly
pinnately lobed or sometimes wavy. Flowers 1 or 2 in axils, on slender pedicels (1) 2–6 cm long.
Calyx 5-lobed, moderately enlarging and partially or mostly covering the berry (not inflated as in
Physalis). Corollas 1.5–2.5 cm wide, rotate or circular in outline (with very short lobes), creamyellow to white, with darker, thicker, plicae (pleats) forming a star-shaped pattern and woolly pads
alternating with the filament bases. Anthers yellow, opening longitudinally. Berries globose, 6–8
mm wide, usually whitish and becoming rather dry, few-seeded and bearing seeds only near the base.
Growing and flowering during warmer times of the year depending on soil moisture.
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Locally common in low-lying silty soils of playas, sand flats, valleys, and low dunes along
the southern part of Cabeza Prieta and the Lechuguilla Valley.
Arizona to Utah, Colorado, New Mexico and west Texas, and northern Mexico from Sonora
eastward and southward in the Chihuahuan Desert Region.

Figure 4. Chamaesaracha arida. Salero Ranch, 8 miles E of Tubac, Santa Cruz Co., 13 Apr 2013, photos by
Sue Carnahan. [ID corrected 10 Aug 2016]

Three botanists have each provided different taxonomies for Chamaesaracha. The most
conservative is by Averett (1973, 2010), in which he recognized a widespread C. coronopus.
Henrickson (2009) segregated western populations of C. coronopus as C. arida, and noted that the
type material of C. coronopus is glabrous. Turner (2015) opted for narrower interpretations,
restricting C. coronopus to southern Texas and adjacent northeastern Mexico. He mapped C. arida in
Arizona, including Yuma County, to Utah, Colorado, and Texas and much of northern Mexico.
Turner (2015: 232–233) named C. felgeri as a narrow endemic that is “apparently adapted to deep
sandy soils and appears restricted to southern Yuma Co. (and perhaps closely adjacent Mexico)” and
“resembles C. arida, but differs in having larger mid-stem leaves (ca. 7–12 cm long vs. 3–5 cm),
longer hairs on both stems and calyx (ca. 2–3 mm vs. 0.5–1.0 mm), and larger, more expanded,
corollas (2–3 cm across vs. 1–2 cm).” Turner cited the following specimens for C. felgeri: Felger 9226, 92-626, 01-548, and 04-63 (holotype). Some plants on the dunes benefit from the captured water
in the sands below and indeed are larger with larger leaves and larger flowers than other populations.
Other plants from Yuma County and elsewhere have smaller leaves and flowers and some on the
dunes produced in years of scant rainfall also have relatively small leaves and flowers (James
Henrickson, pers. comm. 2016).
Chamaesaracha felgeri joins the ranks of other endemic or quasi-endemic taxa adapted and
restricted to dune and windblown sand habitats of southwestern Arizona and adjacent or nearby areas
in northwestern Sonora, southeastern California, and northeastern Baja California. These plants show
varying morphological distinctions that may or may not be sufficiently or genetically differentiated to
warrant taxonomic recognition. Dalea mollissima, Euphorbia platysperma, Heterotheca thiniicola,
and Stephanomeria schottii are clearly endemic at the species level. Others, such as Argythamnia
serrata sensu stricto, Chamaesaracha felgeri, Croton wigginsii sensu stricto, Larrea tridentata var.
arenaria, Palafoxia arida var. gigantea, and Sphaeralcea orcuttii, offer fertile ground for further
investigation (e.g., Felger 2000; Felger et al. 2015a; Felger & Rutman 2015a).
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CP: Pinacate Flats, Hardy & Goodding 3 Dec 1935. Pinacate Plateau, Camino del Diablo, 28 Oct
1937, Gentry 3507 (DES). NE edge of Las Playas, Tule Desert, 15 Apr 1964, Niles 355. E edge of Las Playas,
700 ft, Simmons 13 Sep 1964. Camino del Diablo, 10.3 mi WSW of Papago Well, creosote flat, corolla
yellowish, frequent, 12 Mar 1983, Daniel 1683 (ASU). Dunes N of Camino del Diablo, 6 mi W of O’Neils
grave, flowers white, 13 Mar 1983, Eiber 37. Playa west of O’Neil Hills, Harlan 20 Mar 1983. W of Pinacate
lava flow, common in silty depressions, sandy plains, 29 Mar 1985, McLaughlin 2989. Pinta Sands along
Camino del Diablo, common on low dunes with extensive populations of spring ephemerals, 780 ft, 1 Feb 1992,
Felger 92-26 (ARIZ, TEX). Lava and sand on Pinacate Lava flow, old sandy streambed, white flowers, 21 Mar
1992, Harlan 60. Tule Tank drainage, 23 Mar 1992, Harlan 115b (CAB). West Pinta Sands, 780 feet, locally
common on low stabilized dunes, Larrea divaricata, Hilaria rigida, Palafoxia arida, Oenothera avita, O.
deltoides, 16 Jun 1992, Felger 92-626 (ARIZ, TEX). E Pinta Sands, sand soil, Larrea divaricata, Prosopis
velutina-glandulosa, Hilaria rigida, Opuntia kunzei, Ambrosia deltoidea, few Ferocactus wislizeni, 15 Sep
1992, Felger 92-763. W Pinta Sands, sand flats and low, stable dunes, Prosopis cf. glandulosa var. torreyana,
Larrea divaricata, Stillingia linearifolia, and ephemerals, 15 Sep 1992, Felger 92-782. Pinacate Lava along
Camino del Diablo at 2 mi E of W edge of the lava flow, 28 Nov 2001, Felger 01-548 (ASU, TEX).
TA: Lechuguilla Valley, vicinity Coyote Water in Coyote Wash, wash banks, broad sandy wash, cut
about 1 m deep, 975 ft, Prosopis glandulosa, Acacia greggii, Lycium parishii, L. fremontii, L. macrodon,
Encelia farinosa, Ambrosia ambrosioides, Hymenoclea salsola, dense growth of ephemerals, 25 Oct 2004,
Felger 04-35. Coyote Wash at Camino del Diablo, bottom of Lechuguilla Valley, SE of Tinajas Atlas, 1010 ft,
lowest point on Camino crossing, there is a sheet flow here in the valley bottom but no wash (erosion) has
formed, perennials from deep-seated roots, corollas whitish, 25 Oct 2004, Felger 04-63 (holotype of C. felgeri,
TEX; isotypes, ARIZ, ASU, MO).

Datura – Jimsonweed
Annuals and herbaceous perennials. New World, tropical to warm temperate, especially
Mexico and southwestern United States, adventive in the Old World; 13 species. The plants contain
narcotic and poisonous alkaloids.
Datura discolor Bernhardi
Desert datura; toloache. Figure 5.
Non-seasonal ephemerals, but frost-sensitive and responding poorly to cooler weather; highly
variable in size, 8–60 cm to sometimes more than 100 cm tall. Herbage stinky, glabrate or variously
pubescent. Leaves broadly ovate, entire or toothed or pinnately lobed, larger leaves 7–20 cm long,
the petioles prominent. Flowers large, solitary, erect, fragrant, nocturnal, and lasting one day.
Flowering calyx tubular, ribbed, 7–9.5 cm long, most of the calyx falling away as the fruit develops,
leaving the calyx base to form a bract-like skirt 1–1.5 cm wide around the base of the fruit. Corollas
8–17 cm long, white with a purple flush in the throat. Anthers opening longitudinally. Fruits
globose, prickly (spinescent) capsules, turning down at maturity, (3.5) 4–5 (7) cm wide including
spines. Seeds small, kidney-shaped, and blackish, with a white caruncle.
Widely scattered across the flora area, mostly along washes, also waterholes and canyon
bottoms.
Southern Arizona and southeastern California to Baja California Sur and southern Mexico,
and the Caribbean. The flowers are the largest of any plant in the Sonoran Desert.
All parts of the plant are poisonous and may cause dizziness, vomiting, dermatitis, permanent
mental disorder, and even death. The common English name, Jimsonweed, is derived from
Jamestown, Virginia, where British troops were poisoned by eating the foliage. Some Native
American names refer to its narcotic effect or sacredness, although various indigenous people treat
the plant with considerable respect and caution. Medicinal uses have been widespread, including
among the Seris and the Hia-Ced O’odham (Felger & Moser 1985; Felger et al. 1992).
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OP: SE of Walls Well, 30 Aug 1945, Gould 3216. Dos Lomitas, Warren 17 Nov 1974. Aguajita
Wash, 13 Sep 1986, Felger 86-282.
CP: Papago Well, 27 Oct 1937, Gentry 3498 (DES). West Pinta Sands, 15 Sep 1992, Felger 92-778.
TA: Tinajas Altas, bajada, 19 Mar 1998, Felger (observation). Coyote Wash at Camino del Diablo, 25
Oct 2004, Felger 04-64.

Figure 5. Datura discolor. (A) By Lucretia Breazeale Hamilton. (B) Arch Canyon, 16 Sep 2006. (C) Seeds,
note the white strophioles, Ajo, 20 Sep 2014. (D) W of Hwy 85 at mile 66, 6 Oct 2012.

††Datura wrightii Regel
[D. meteloides of authors, not D. meteloides Dunal]
Toloache
Large herbaceous perennials with large white flowers. The seeds differ in part from those of
D. discolor by being larger, more pear shaped, flattened, and bony in texture.
It was in Organ Pipe more than 9000 years ago. The nearest present-day population is in the
Baboquivari Mountains. A widespread and often weedy species, southwestern United States and
northwestern Mexico.
OP: †Alamo Canyon, seeds, 9570 ybp. Puerto Blanco Mts, seeds, 9070 ybp.
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Lycium – Wolfberry, box thorn; salicieso (Sonora), frutilla (Baja California)
Densely branched, unpleasantly thorny or spinescent shrubs with hard wood and rigid stems
(those in the flora area); glabrate or glabrous, or with multicellular glandular and/or non-glandular
hairs. Leaves gradually drought deciduous, entire, and semi-succulent, clustered (fascicled) in short
shoots, as well as widely spaced on long shoots (primary growth). Flowers borne in the leaf axils,
single or in groups of 2–6 per leaf fascicle. Most flowers (4-) 5-merous. Calyx cup-shaped to
tubular, (2–4) 5-toothed or lobed. Filaments longer than the anthers, the anthers opening
longitudinally. Often flowering in mid-winter to early spring depending on soil moisture, or with
sufficient rain some may flower at any time of year. Fruit a berry (fleshy and red or orange) or drupelike (hard and scarcely fleshy, green or red-orange). Seeds 2–many, usually somewhat flattened.
Worldwide, mostly deserts and warm semi-arid regions, a few in more humid regions, many
semi-halophytic; 90 species. The Chinese wolfberry, L. chinensis, is cultivated in the East Asia as a
leaf vegetable, the goji berry is the fruit of L. barbarum, also from China, and a few species are
grown in temperate climates as ornamental shrubs.
Identification can be risky or hopeless without flowers or fruits. However, even in dry season
you can often find at least a few dried flowers or fruits, allowing identification. L. exsertum, and L.
fremontii have morphologically distinctive male and female/bisexual flowers on separate plants
(Miller & Venable 2002; Yeung et al. 2005). The other species in the flora area produce bisexual
flowers. The fleshy-fruited species have edible fruits, although only L. fremontii seems to have been
a significant food plant (Felger 2007; Felger & Moser 1985; Hodgson 2001). Chiang and Landrum
(2009) provide useful floristic information and distribution maps for Arizona.
1. Corollas whitish, or whitish with a greenish tube; fruits scarcely fleshy or with a thin fleshy
pericarp, greenish glaucous or red-orange, 1‒4-seeded.
2. Shrubs mostly less than 1 (1.3) m in height; leaves 2.5–20 mm long, at least the short-shoot,
fascicled leaves rounded in cross-section and often bead-like; calyx lobes (2 or 3) 4, the corolla
lobes 4; fruits not constricted, 2–4 mm long, orange to red-orange when ripe.
………………………………………………………………………………... Lycium californicum
2. Shrubs often more than 1.5 m tall; leaves 15–50 cm long, flattened; calyx lobes 5, the corolla
lobes 5; fruits constricted near or below middle, 10 mm long, greenish-glaucous even when ripe.
…………………………………………………………………………………... Lycium macrodon
1. Corollas whitish or lavender; fruits fleshy, orange to red-orange when ripe, several- to manyseeded.
3. Calyx lobes about as long as or longer than the calyx tube (lobes sometimes shorter on some
flowers on a shrub).
4. Calyx usually 4- or 5-keeled, the areas (sinuses) between lobes of flowering calyx rounded, the
calyx lobes unequal in size, some lobes essentially absent; flowers often highly congested
(crowded) on stems……………………………………………………………... Lycium brevipes
4. Calyx usually not keeled (or not conspicuously so), areas between lobes of flowering calyx
narrow, acute, the calyx lobes equal in size; flowers not congested…………….. Lycium parishii
3. Calyx lobes shorter than the tube (sometimes as long as the tube in L. berlandieri).
5. Leaves, pedicels, and calyces glandular-hairy; pedicels 4–16 mm long; flowers unisexual, male
and female flowers of different sizes and on separate plants.
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6. Corollas mostly white, flared above, the tube pubescent inside; male flowers with stamens
exserted, the free portion of the filaments very densely hairy below………... Lycium exsertum
6. Corollas lavender, tubular, the tube glabrous inside; male flowers with stamens not exserted,
the free portion of the filaments glabrous to moderately hairy…………….... Lycium fremontii
5. Plants glabrous; pedicels mostly 1–7 mm long; flowers bisexual.
7. Flowers slender, longer than wide; corolla tube narrow, cylindrical or nearly so, the lobes
lavender; filaments sparsely hairy to glabrous at base of free portion……... Lycium andersonii
7. Flowers broad, as wide as or wider than long, the corolla tube campanulate (conspicuously
expanded above), the corollas (including lobes) whitish; filaments densely hairy at base of free
portion……………………………………………………………………… Lycium berlandieri
Lycium andersonii A. Gray var. andersonii
[L. andersonii var. deserticola (C.L. Hitchcock) Jepson]
Desert wolfberry; salicieso; s-toa kuavulĭ. Figure 6.
Shrubs, often 1.2–2.5 m tall, the bark tan to grayish and often striate, twigs often thorntipped. Leaves glabrous, mostly linear-spatulate, 5–30 × 1.5–4 (6) mm. Pedicels 1–7.5 mm long.
Flowers nearly tubular. Calyx tube 1.6–2.6 mm long, the teeth (lobes) 0.4–1.3 mm long and often
with minutely ciliate margins (calyx often cleft, forming 2 larger lobes, each with 2 or 3 teeth, the
calyx then appearing 2-lipped). Corollas slender, the tube mostly very narrow and nearly tubular,
greenish white, 5.5–12.5 mm long when fresh, the lobes 1.4–2.5 mm long, lavender, 4 or 5
(sometimes even on the same plant; the fifth lobe sometimes larger than the others). Stamens about
as long as the tube to moderately but conspicuously exserted; basal part of free portion of filaments
glabrous or moderately pubescent with short white hairs, the fused portion densely hairy. Fruits often
1 cm long, ovoid, fleshy, bright orange, with multiple seeds, each 1.3–1.5 mm long. Flowering
mostly February to April, and also with rains at other seasons.
Common and widespread across the flora area in many habitats including plains, sand or
rocky hills, mountains, and especially common along washes and on rocky slopes. The fruits are
edible.
Variety andersonii occurs through most of the species range: Arizona to Sinaloa, Utah,
Nevada, and southern California to Baja California Sur. Three other varieties, only one of which, var.
pubescens S. Watson, is probably worth recognizing (Felger 2000; Felger & Wilder 2012).
OP: Kino Peak, 18 Mar 1944, Clark 11418 (ORPI). Dos Lomitas, Warren 17 Nov 1974 (ORPI).
Puerto Blanco loop, 1.3 mi S of junction with Bates Well Road, 7 Jun 1975, Chiang 662 (ASU). Quitobaquito,
23 Feb 1990, Felger 90-47.
CP: Pinacate Plateau, 24 Nov 1934, Goodding 253G. Buckhorn Tank, Monson 22 Dec 1954 (CAB). .
5 mi N of Tule Tank, 2 Feb 1992, Felger 92-76. E Pinta Sands, 15 Sep 1992, Felger 92-756. Chico Shunie
Wash, 2 Feb 2003, Rutman 2003-31.
TA: Borrego Canyon, 3 Feb 1990, Felger (observation). Arroyo 2 mi SE of Tinajas Altas, 22 Nov
2008, Felger 08-196.
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Figure 6. Lycium andersonii var. andersonii. (A) Bonito Well, 12 Mar 2015. (B–D) Sierra Blanca, Pinacate
Biosphere Reserve, Sonora, 18 Feb 2015. Hat Mountain, Sauceda Mts, Maricopa Co.: (E) 20 Aug 2006; (F) 22
Mar 2014. (G) Tubac Foothills Ranch, Santa Cruz Co., 18 Jul 2015, photo by Sue Carnahan.
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Lycium berlandieri Dunal var. longistylum C.L. Hitchcock
Bachata, salicieso. Figure 7.
Spinescent woody shrubs often 1–2+ m tall, often somewhat sparsely or openly branched.
Resembling L. andersonii but distinguished in part by smooth and dark reddish-brown bark, pale
yellow-white flowers, conspicuously wider (campanulate) corollas, and longer corolla lobes. Leaves
mostly 5–30 mm long, linear to spatulate-obovate, glabrous. Flowers solitary or 2 or 3 in fascicles in
leaf axils. Pedicels 3–20 mm long. Calyx cup-shaped, 3–5 lobed. Corollas white, constricted above

Figure 7. Lycium berlandieri var. longistylum. Ajo Scenic Loop, Little Ajo Mts: (A) 31 Jul 2014; (B) 23 Aug
2014. (C) Ajo, 5 Sep 2011. (D) Ajo Mountain Drive, 2 Aug 2013. (E) Gunsight Hills, 10 Sep 2013. (F)
Senita Basin, 10 May 2010.
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the ovary, campanulate, as wide as or wider than long, 4–9 mm long, with 4 or 5 lobes. Stamens
shorter than the tube or long-exserted, filaments densely hairy at base of free portion. Fruits globose,
5 mm wide, fleshy and red-orange, edible, and many-seeded. Apparently flowering at various
seasons with sufficient soil moisture, at least in March and fall.
Widespread in Organ Pipe and the eastern part of Cabeza Prieta. Rocky slopes and low hills,
coarse soils and sometimes in cracks in bedrock, as well as along washes. This or a similar species
has been in Organ Pipe for more than 7500 years.
Four varieties in northern Mexico and Arizona to Texas. Variety longistylum in southern
Arizona and western Sonora.
OP: Ajo Mt Drive 5.1 mi by road NE of Visitor Center, 5 Nov 1977, Bowers 908. 1 mi SW of Visitor
Center, 13 Sep 1978, Bowers 1522. 1.5 mi N of Twin Peaks, Puerto Blanco Mts, 30 Mar 1980, Stimson 205.
Arch Canyon, Rutman 14 Aug 1996 (ORPI). †L. cf. berlandieri: Puerto Blanco Mts, on ridge, twigs, leaves,
seeds, modern (30) to 7560 ybp (11 samples).
CP: Christmas Pass, Van Devender 9 Mar 1980. Lower end of Agua Dulce Pass, 19 Mar 1987, Elias
10229.

Lycium brevipes Bentham var. brevipes
[L. richii A. Gray]
Salicieso. Figure 8.
Densely branched shrubs to 2+ m tall. Leaves, pedicels, and calyces conspicuously glandular
pubescent. Leaves broadly to narrowly spatulate or oblanceolate, 6–40 × 4–8 mm. Flowers and fruits
commonly many and crowded at the branch tips. Pedicels 3–5 mm long. Calyx, corolla, and stamens
4- or 5-merous, even on the same branch. Flowers pale lavender, calyx and corolla lobes usually long
relative to the tube. Calyx tube and lobes often 4- or 5-keeled, especially when dried, the tube 2.5–
3.5 mm long, the lobes 1.5–4.5 mm long, the sinuses (gaps) rounded between the lobes. Corolla tube
(2.2) 4.5–5.5 mm long, the lobes lavender, spreading, (2.5) 3–4 mm long. Stamens well exserted, the
anthers conspicuous, the free base of the filaments hairy. Fruits fleshy and edible, orange or red, the
seeds many, 1.5–2.2 mm long. Flowering in warmer months except during drought.
Possibly occurring locally in the southern margin of Organ Pipe at Senita Basin, and known
from collections nearby in the Río Sonoyta valley in Sonora south of Quitobaquito (Felger 2000).
This species has been reported from Organ Pipe by Chiang (1981) and others, but we have not found
identifiable specimens and it is otherwise not known to be native in Arizona. In a later publication,
Chiang and Landrum (2009) make no mention of this species for Arizona.
Gulf of California region including islands, western Sonora and Sinaloa, and both Baja
California states, and southern California. Generally in xeroriparian or alkaline semi-riparian
habitats. It might be confused with L. parishii; L. brevipes usually has larger flowers, often larger
and greener leaves, and stouter twigs and branches, and densely crowded flowers.
Another variety of L. brevipes occurs in coastal areas and the Channel Islands of southern
California.
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Figure 8. Lycium brevipes var. brevipes. (A–C & E) Puerto Peñasco, Sonora, 19 Feb 2015. (D) San Carlos,
Sonora, 30 Oct 2013, photo by Sue Carnahan.

Lycium californicum Nuttall ex A. Gray var. californicum
[L. californicum var. arizonicum A. Gray. L. carinatum S. Watson. L. californicum var. carinatum
(S. Watson) F. Chiang. L. californicum subsp. carinatum (S. Watson) Felger & C.H. Lowe]
California desert-thorn. Figure 9.
Low, spreading and densely branched shrubs, as wide as or wider than tall, mostly less than 1
(1.3) m tall; mostly branching at right angles, the twigs relatively short, very rigid, stout, and thorntipped. Short-shoot (fascicled) leaves mostly 2.5–8 mm long, very succulent, terete, often bead-like
and pear-shaped to globose; larger long-shoot leaves often 6.5–21.5 × 1.7–3.5 mm, often linear-terete
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to linear-oblong or spatulate or narrowly oblanceolate. Flowers subsessile, 6.5–7 mm long when
fresh, including stamens and the short pedicel. Fresh calyces 2.6–4.3 mm long, succulent, the angles
of the tube and lobes rounded, often becoming keeled upon drying; calyx lobes 4, or occasionally 2,
opposite lobes reduced. Corollas white, 4-lobed, 4–5.3 mm wide, the lobes spreading, sometimes
with lavender near the throat. (Occasional flowers have a 2- or 3-lobed perianth.) Stamens
conspicuously exserted, the filaments white; anthers and stigma yellow-green. Style white, well
exserted. Flowering in late winter and early spring. Fruits 3–4 mm long, orange, rounded to oval, the
pericarp thin and scarcely fleshy; fruits 2-seeded, the seeds embedded in a bony endocarp; the
endocarps 2.5–3.5 mm long, whitish, oblong-obovoid, grooved along the lower ⅔ of their common
surface, the outer surfaces convex and smooth.

Figure 9. Lycium californicum var. californicum. La Abra Plain near South Puerto Blanco Drive: (A, B, D–F)
25 Feb 2015; (C) 23 Sep 2014; (G) 15 Mar 2015.
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An extensive but geographically isolated population occurs on the La Abra Plain in Organ
Pipe and adjacent Sonora near the international border 5–7 km east of Quitobaquito. It is locally
common on this sandy desert plain dissected by small washes and low, broad floodplains, where it
grows with Lycium fremontii, L. parishii, and Atriplex polycarpa. Another population, apparently
much smaller, occurs in Cabeza Prieta west of Tule Tank.
Yeung et al. (2005) indicate that L. californicum in the flora area is diploid, and that diploid
populations have bisexual flowers. Populations at the periphery of the geographic range of L.
californicum var. californicum tend to be polyploids with male and female flowers on separate plants
(Yeung et al. 2005).
Variety californicum (including var. arizonicum and var. carinatum) ranges from central
Arizona to coastal Sonora nearly to Sinaloa, and is disjunct in southwestern California and both Baja
California states. Variety interior F. Chiang is geographically isolated in the southern reaches of the
Chihuahuan Desert in northern Mexico.
OP: La Abra Valley near Santa [sic] Domingo (probably in Sonora; there was no border fence or
border road at that time), 13 Apr 1941, McDougall 87. La Abra Plain, 3.5 mi E of Aguajita Wash on South
Puerto Blanco Drive, 24 Oct 1990, Felger 90-472.
CP: Wash that crosses Camino del Diablo 1½ mi W of Tule Tank, uncommon, 15 Jan 2005, Rutman
2005-0115-8.

Lycium exsertum A. Gray
Arizona desert-thorn; salicieso. Figure 10.
Densely-branched shrubs often reaching about 2.5 m tall. Leaves, pedicels, and calyces
glandular hairy and viscid. Leaves 1.5–4 cm long, spatulate to obovate. Pedicels 4–12 mm long,
flowers usually pendulous. Male and female flowers on separate plants, or some plants with
morphologically bisexual flowers. Calyx tube 3.5–4 mm long, the lobes 0.5–2 mm long and unequal;
calyx rupturing and spreading as the fruit develops. Corollas, filaments, anthers (before anthesis),
and style mostly white, or the corollas tinged with pale violet, the stigma green. Corolla tube 7.5–
8.5+ mm long, hairy inside, narrowed below, moderately flared above, the lobes 1.5 mm long and
spreading. Stamens exserted on staminate plants; free portion of filaments very densely hairy below.
Fruits fleshy, orange, and edible; many-seeded. Flowering at least in February.
Locally common in or near the Ajo Mountains, extending to higher elevation generally above
other lyciums, and occasional in the Puerto Blanco Mountains (e.g., Senita Basin).
Much of Arizona except the northeastern of the state, western Sonora, and Baja California
Sur.
This species and L. fremontii are reliably distinguished only when in flower. Lycium
exsertum is generally functionally dioecious in a manner similar to L. fremontii, to which it is closely
related. L. exsertum can be distinguished by its usually pendent flowers, shorter pedicels, more
campanulate (less tubular) calyx, dirty white and more flaring corollas, long-exserted stamens (on
male flowers) and densely hairy filaments. As in L. fremontii, the male flowers are larger than the
female flower. It is a species with diploid and tetraploid members, with n = 12 or 24, whereas L.
fremontii is polyploid (Chiang-Cabrera 1981; Chiang & Landrum 2009). Lycium exsertum is readily
distinguished from L. brevipes by its often unisexual flowers, longer pedicels, non-keeled calyces,
white and more slender and elongated corollas, and non-congested flowers. Lyicum exsertum and L.
fremontii occur side-by-side in Organ Pipe at least in Alamo Canyon near the well, Aguajita Wash
near Bonito Well, and Kuakatch Wash along the eastern 1 mile within the Monument.
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OP: Along wash at Senita Basin, flowers white, pendulous, 26 Feb 1978, Bowers 1092 (ORPI).
Alamo Canyon, canyon bottom, 2600 ft, 16 Feb 1979, Bowers 1564. Arch Canyon, Wirt 27 Feb 1991.
Kuakatch Wash, 0.5 mi W of E boundary of Organ Pipe, Rutman 25 Feb 1994 (ORPI).

Figure 10. Lycium exsertum. Alamo Canyon: (A, C, F) 14 Feb 2015; (E) 4 Apr 2015. (B) Kuakatch Wash near
E boundary of ORPI, 13 Mar 2010. (D) Estes Canyon, 25 Feb 2015. A & D, male flowers; C, female flowers.

Lycium fremontii A. Gray var. fremontii
Frémont wolfberry, desert goji-berry; salicieso; kuavulĭ. Figure 11.
Densely branched shrubs 1.5–2.5 m tall (to 4 m growing up under mesquite trees along
washes such as south of Aguajita Spring), the twigs mostly thorn-tipped. The younger leaves,
especially petioles, and leaves among inflorescences, as well as inflorescences and calyces have a
mixture of short gland-tipped hairs as well as multi-celled non-glandular hairs, which at low
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magnification look glandular, but high magnification shows they are not glandular. As these parts
mature or age, they tend become glabrate or glabrous, or at least lack glandular hairs. Most leaves 1–
5 (6) cm long, spatulate to obovate or elliptic; older leaves often succulent.

Figure 11. Lycium fremontii var. fremontii. (A) Plant with male flowers, Alamo Canyon, 14 Feb 2015. (B)
Kuakatch Wash near E boundary of ORPI, 11 Mar 2015. Quitobaquito: (C) Male flowers, 25 Feb 2015; (E) 9
Mar 2008; (F) 1 Jun 2010. (D) Female flowers, Rio Sonoyta, 15 miles W of Sonoyta, Sonora, 8 Feb 2015.

Male and female flowers on separate plants. The male flowers are larger, have fertile,
exserted stamens and included and reduced sterile styles and stigmas, and do not produce fruit. The
female flowers are smaller, have exserted styles and stigmas, included sterile anthers, and produce
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fruits. This species also has plants with morphologically bisexual but mostly functionally female
flowers (Miller & Venable 2002). Among all flowers: pedicels 6–18 mm long; calyx tube 3.5–7 mm
long; corolla tube 4–15 mm long, glabrous inside, the lobes spreading, pale to dark lavender.
Stamens (male flowers) with free portion of the filaments glabrous or moderately hairy. Calyx
(female flowers) rupturing and spreading as the fruit develops. Fruits orange, juicy, and edible,
usually longer than wide, and many-seeded. Seeds 1.7–2.1 mm long, light tan, compressed, the
surfaces minutely pitted and tuberculate (closely resembling those of L. parishii). Flowering
(January) February and March (May), and often also October and November; fruiting about one
month after flowering.
Widely scattered and locally common, mostly along washes and low-lying alkaline-soil flats
from Organ Pipe to Tinajas Altas.
Arizona except the northern and eastern portions, deserts in southern California, both states of
Baja California, and western Sonora. Another variety occurs on the Baja California Peninsula.
This lycium is readily recognized by the glandular hairs on the herbage, pedicels, and calyx,
long pedicels, dimorphic as well as bisexual lavender flowers, and relatively large, soft, and fleshy
fruits.
The fruits were an important food resource, eaten fresh but especially cooked, and also dried
like raisins (Felger & Moser 1985; Felger et al. 1992; Rea 1997). Rea likened the fruits to
cranberries. Most people added sugar to cooked lycium fruits. This species produces larger fruits
and probably larger yields than most other regional lycium species. The fruits are similar to goji
berries, and Richard has advocated developing this lycium as a desert-adapted agronomic crop, giving
it the name “desert goji-berry.” The Tohono O’odham made hunting bows from the wood (Castetter
& Underhill 1935).
OP: Quitobaquito: Nichol 28 Mar 1939; 7 Jun 1975, Chiang 664 (ASU, DES); 10 Mar 2001, Miller
01-6. Wash near Dos Lomitas, 28 Jan 1978, Bowers 1011. 3.5 mi E of Aguajita Wash on south Puerto Blanco
Drive, 24 Oct 1990, Felger 90-468 (ARIZ, ASU).
CP: Near Cabeza Prieta, 21 Mar 1933, Shreve (label damaged, number missing). 7.8 mi on Camino
del Diablo W of Pinta Sands, 1 Feb 1992, Felger 92-42. Daniels Arroyo, 26 Sep 1992, Harlan 327. Heart
Tank, 27 Feb 1993, Felger 93-168. Tule Well, 27 Feb 1993, Felger 93-170.
TA: Below Tinajas Altas, wash, 19 Feb 1979, McLaughlin 1967. Coyote Water, 25 Oct 2004, Felger
04-48.

Lycium macrodon A. Gray var. macrodon
Desert wolfberry; s-cuk kuavulĭ. Figure 12.
Spinescent shrubs 1.2–2.3 m tall, usually with stout rigid branches and twigs, the long-shoot
nodes often bearing stout spines. Leaves (especially their bases), pedicels, and calyces minutely and
sparsely to relatively densely glandular hairy, or the leaves glabrous or glabrate. (Better-watered
plants tend to be glabrous or less pubescent.) Leaves linear-spatulate to obovate or oblong, narrowed
to a short petiole or subsessile. Long shoots often with relatively large, glaucous-blue succulent
leaves, the larger ones 25–50 × 8–13+ mm; short-shoot leaves mostly smaller, thinner (less
succulent), and greener, the larger ones 16–46 × 4–7 mm. Pedicels often 3 mm long. Calyx about ⅔
as long as the corolla tube, the lobes slender and much longer than the tube. Corolla tube 8.5–10.5
mm long, white with green veins in the throat, the lobes white, often with a slight bluish tinge,
triangular and reflexed. Stamens and style scarcely or not at all protruding from the corolla; filaments
glabrous; stigma green. Fruits (pericarp) hard, 1 cm long when ripe, conspicuously glaucous,
constricted (appearing pinched off) below the middle, notched at the tip, with 2 chambers (locules),
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the upper part of each locule producing 1 or 2 seeds enclosed in an endocarp; lower part of fruit
producing ovules but these aborting. Endocarps often 5.5–6 mm long, bony and sculptured, not
grooved and not flattened, the seeds often 3.5–4 mm long, flattened, orbicular to oblong. Flowering
mostly February and March, the fruits ripening early April to early May. The green and white
flowers and the hard, green fruits are unique among the regional lyciums.
Washes, sand flats, and alluvial flats, often locally common in widely scattered sites across
Organ Pipe and Cabeza Prieta, and at Tinajas Altas where it was also present at least 8200 years ago.

Figure 12. Lycium macrodon var. macrodon. (A) Ajo, 8 Mar 2015. (B) Hwy 8, 35 km S of Sonoyta, Sonora, 9
Mar 2015. (C) Unripe fruits, Hwy 86, mile 95, 16 Apr 2015. (D) Sierra Los Tanques, Sonora, 17 Feb 2008.
(E) Crater Range, Maricopa Co., 7 Jan 2014. (F) Quitobaquito, 20 Mar 2005. (G) Ajo, 27 May 2015. (H)
Kuakatch Wash near Hwy 85, 13 Mar 2010.
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Variety macrodon in southwestern and central Arizona and northwestern Sonora. Another
variety in central to southwestern Sonora.
OP: Quitobaquito: 28 Jan 1894, Mearns 2740 (CAS); 6 Apr 1988, Felger 88-311. Bates Well, 23 Apr
1942, Cooper 574. Puerto Blanco loop, 1.3 mi S of junction with Bates Well Road, 7 Jun 1975, Chiang 663
(ASU). Armenta Ranch, Wirt 25 Mar 1990 (ORPI). Kuakatch wash near E boundary, 9 Feb 2001, Rutman,
observation.
CP: Monreal Well, Simmons 20 Oct 1962 (CAB). Papago Well, 10 Apr 1978, Lehto 22453. Pinta
Sands, 1 Feb 1992, Felger, observation. Road to Lower Well, 25 Feb 1993, Felger 93-68. Heart Tank, 27 Feb
1993, Felger 93-168. Chinamans Flat, 15 Mar 1993, Harlan 376.
TA: Tinajas Altas: 29 Mar 1930, Harrison 6571; Van Devender 25 Mar 1980. Coyote Water, 25 Oct
2004, Felger, observation. †Butler Mts, twigs, leaves, seeds, 8160 ybp.

Lycium parishii A. Gray var. parishii
Parish wolfberry; salicieso. Figure 13.
Shrubs often 1.2–2 m tall, the twigs often thorn-tipped. Herbage, pedicels, and sepals
conspicuously glandular pubescent. Older twigs and stems often light grayish and striate
(occasionally dark colored), and relatively slender. Leaves ovate to obovate or spatulate, narrowly to
broadly so, 3–18 mm long; foliage often grayish green. Pedicels 2–5 mm long. Calyx tube 1.5–3.5
mm long; lobes mostly more than ⅔ to nearly twice as long the tube, blunt-tipped, usually (1) 1.8–6.5
mm long; calyx sinuses mostly acute in flower, obtuse in fruit. Corollas lavender, sometimes
becoming white with age; corolla tube 4.5–8.5 mm long, the lobes 1.3–3.5 mm long and lavender.
Stamens exserted and readily visible due to spreading of corolla lobes, the free portion of filaments
glabrate or sparsely hairy near base. Fruits 5–9 mm long, globose-ovoid, fleshy, orange, and manyseeded. Seeds 1.7–2.2 × 1.3–2 mm, pale tan, compressed, variable in shape, somewhat D-shaped, the
surfaces minutely tuberculate (closely resembling those of L. fremontii). Flowering after rains,
especially February and March, sometimes also August–November; fruiting about one month after
flowering.
Widespread and very common across the flora area; washes, flats, canyons, and rocky slopes.
Southwestern and south-central Arizona, inland southern California, Baja California, and
northwestern Sonora. Another variety occurs in northeastern Mexico.
Readily recognized by the pale-colored stems, pale gray-green foliage, and pale lavender
flowers with highly variable calyx lobes often much longer than the calyx tube.
OP: Growler Valley, 30 Mar 1933, Shreve 6208. Canyon Diablo, 21 Mar 1935, Kearney 10828. Tres
Alamos Canyon, 2700 ft, Nichol 24 Feb 1939. Organ Pipe headquarters area, 10 Apr 1941, McDougall 74.
Dripping Springs, 15 Apr 1952, Parker 7913. Arch Canyon, 28 Mar 1965, Niles 540. Darby Well Road, at
Bates Well, 7 Jun 1975, Chiang 661 (ASU). Quitobaquito, 10 Nov 1987, Felger 87-292.
CP: Papago Well, 23 Nov 1934, Goodding 210. O’Neil Hills, Darrow 14 Apr 1941. 2.4 mi W of the
eastern boundary of Cabeza Prieta on the Bates Well–Papago Well Rd, San Cristobal Wash, 16 Apr 1976,
Engard 875 (ASU, annotated 1989 by Fernando Chiang, n = 12; DES). Daniels Arroyo at Charlie Bell Rd, 18
Aug 1992, Felger 92-662. Road to Lower Well, 25 Feb 1993, Felger 93-69.
TA: Tinajas Altas, near bottom
tank, 19 Feb 1979, Bowers 1584. Tinajas Altas, Van Devender 9 Mar 1980. Coyote Water, abundant, 25 Oct
2004, Felger 04-49.

Felger & Rutman, Flora of SW Arizona, Solanaceae to Zygophyllaceae

23

Figure 13. Lycium parishii var. parishii. (A, D) Ajo Scenic Loop, 31 Jul 2014. Bates Well Road, N of Bates
Mts: (B) 24 Feb 2008; (C) 4 Aug 2014; (E) 7 May 2006. (F) Kuakatch Wash near Hwy 85, 13 Mar 2010. (G)
Bluebird Mine, 9 Mar 2014.

†Lycium sp./spp.
These fossil samples may represent more than one species but demonstrate that members of
this genus have been in the Ajo Mountains since at least the middle Wisconsin times.
OP: †Alamo Canyon, twigs, leaves, seeds, 1150 to 32,000 ybp (3 samples). Montezuma’s Head,
seeds, 17,830 ybp. Puerto Blanco Mts, on ridge, seeds, 7580 to 10,540 ybp (3 samples).
TA: †Tinajas Altas, seeds, 4010 to 10,950 ybp (4 samples).
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Nicotiana – Tobacco
Annuals or perennial herbs, rarely shrubs. Leaves mostly entire, usually viscid pubescent,
rarely glabrous. Flowers often opening and fragrant at night. Calyx 5-lobed, persistent. Corollas 5lobed, with a well-developed tube. Fruit a capsule; seeds minute and numerous. Mostly in the
Americas, tropical and warm temperate; 60 species. Includes commercial tobacco, N. tabacum, and
ornamental garden annuals.
Traditional Native American tobacco included N. rustica and N. tabacum. Smoking was
largely ceremonial, often restricted to use by shamans (Castetter & Bell 1951; Rea 1997). “The
Cahuillas’ use of both wild and cultivated tobacco, however, extended to men and women, especially
older people, who smoked it almost daily when the plant was available. Tobacco was considered a
relaxing euphoriant as well as a medicinal and ritualistic plant” (Bean & Saubel 1971: 93). Tobacco
was smoked in cane pipes (see Phragmites) or less often in clay pipes in historic times (Castetter &
Bell 1951). Alarcón in 1540 and Hardy in 1826 found tobacco used at the Colorado delta, but it is not
possible to know if this was wild or cultivated (Felger 2007; Flint & Flint 2005; Hardy 1829). Childs
(1954: 29) wrote that the Hia-Ced O’odham “smoked it from time immemorial. That is why they
killed so many immigrants coming and going to California in 1848 and 1849—they wanted to get
what tobacco they carried along with them.” These events occurred before Tom Childs was born, and
perhaps the reasons for these attacks were more complex (Felger 2007).
1. Glabrous shrubs; corollas yellow…………………………………………………. Nicotiana glauca
1. Glandular-pubescent annual or perennial herbs; corollas white or cream-white.
2. Spring ephemerals; leaves sessile to short-petioled, the stem leaves not clasping; flowers pure
white, nocturnal………………………………………………………………. Nicotiana clevelandii
2. Perennials, sometimes flowering in the first season; leaves all sessile, the stem leaves clasping
(the leaf base wraps around the stem); flowers cream-white, diurnal………... Nicotiana obtusifolia
Nicotiana clevelandii A. Gray
Desert tobacco; tabaquillo del coyote; ban vivga. Figure 14.
Winter-spring ephemerals, 10–75 cm tall, mostly with a single main axis, or the more robust
plants often with several axes. Stems and leaves viscid (sticky) hairy. Leaves variable, quickly
wilting, lanceolate to elliptic or ovate, the larger ones (4) 5–13 cm long, the leaf tip acute to
sometimes obtuse. Early leaves in a basal rosette; lower leaves with winged petioles, the stem leaves
reduced upward and sessile. Calyx lobes slender, 1 lobe wider than the others and conspicuously
longer than the capsule, the other lobes about as long as to shorter than the capsule. Corollas white,
12–20 mm long, nocturnal, closing in the morning depending on temperature. Capsules 5.8–8 mm
long.
Often along washes and beneath large shrubs or trees; mostly sandy to gravelly soils of
washes, bajadas, and desert plains. Southwestern part of Organ Pipe, lowlands across much of
Cabeza Prieta (probably not in the northeastern part), and Tinajas Altas.
Southern Arizona to the Guaymas Region of Sonora, and southern California to Baja
California Sur.
The leaves were smoked but considered inferior to cultivated tobacco, as indicated by its
“coyote” name (Bean & Saubel 1972; Felger & Moser 1985).
OP: Aguajita, 11 Feb 1978, Bowers 1044 (ORPI).
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CP: Pinta Sands, Phelps, Dale, & Edwards 11 Jan 1978 (ASU). 5.6 mi E of Tule Well, 9 Mar 1980,
Reichenbacher 478. Papago Well: 12 Mar 1983, Daniel 2673 (ASU); 26 Feb 1993, Felger 93-136. 7.8 mi on
Camino del Diablo W of Pinta Sands, 1 Feb 1992, Felger 92-44. Pinta Sands, 11 Apr 1993, Felger 93-432.
TA: Tinajas Altas, 26 Mar 1935, Kearney 10913. 4 mi E of Tinajas Altas, 16 Apr 1941, Benson
10810.

Figure 14. Nicotiana clevelandii. (A–C) Dunes near Maya Palace, E of Puerto Peñasco, Sonora, 20 Feb 2015.
(D) Puerto Peñasco, Sonora, 19 Feb 2005.

**Nicotiana glauca Graham var. glauca
Tree tobacco; palo loco, juan loco. Figure 15.
Open, sparsely branched glabrous and unarmed shrubs 2–3 m tall. Leaves ovate, often 5–20
cm long, glaucous, smooth and somewhat thick. Flowers frequented by hummingbirds, the calyces
green, the corollas tubular, yellow, 3–4 cm long.
Urban and agricultural weed in nearby Mexico. One plant was found near the Visitor Center
and removed; it has not established in Organ Pipe.
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Native to northwestern Argentina and southern Bolivia, now adventive in warm regions of
the world. Another variety occurs in South America.
OP: Hwy 85, near Visitor Center, one plant, growing from seed brought with straw mulch for highway
construction area revegetation, Rutman 5 Sep 2005, observation.

Figure 15. Nicotiana glauca var. glauca. (A) Puerto Peñasco, Sonora, Feb 2007. (B) Sonoyta, Sonora, 18 May
2015. (C) Ajo, 1 Apr 2013.

Nicotiana obtusifolia M. Martens & Galeotti
[N. trigonophylla Dunal. N. palmeri A. Gray]
Coyote tobacco, desert tobacco; tabaco de coyote; ha-vivga. Figure 16.
Herbaceous perennials, sometimes flowering in the first season, often 0.8–1 m tall. Herbage
sticky, glandular-pubescent. Leaves sessile, mostly 6–12.5 cm long, the lower stem leaves
oblanceolate with winged petioles and the bases clasping (wrapping around the stem), the upper
leaves reduced, sessile and mostly not clasping. Flowers diurnal, open all day. Calyx and its lobes as
long as to much longer than the capsules. Corollas 15–22 mm long, cream-white. Capsules 5.8–8
mm long. Growing and reproductive almost any time of year depending on soil moisture, the plants
dying back severely during drought. Apparently germinating during the winter-spring season.
Widespread across the flora area; washes, bajadas, canyons, and rocky slopes, often on
mountains to their summits. It has been in Organ Pipe for more than 14,000 years.
California deserts to Nevada and Texas, and southward to Nayarit.
The leaves were smoked as tobacco (Felger et al. 1992). “They used to smoke it. I remember
my grandmother, she smoked the desert tobacco. Just anybody can smoke the tobacco” (Betty
Melvin in Zepeda 1985: 55). The leaves were smoked by people across the Sonoran Desert, although
it was universally considered inferior to cultivated tobacco, as indicated by its “coyote” name (Bean
& Saubel 1972; Castetter & Bell 1951; Castetter & Underhill 1935; Felger & Moser 1985; Betty
Melvin in Zepeda 1985:55; Rea 1997).
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OP: Quitobaquito: 30 Jan 1894, Mearns 2744 (CAS); 10 Nov 1987, Felger 87-293. Alamo Canyon,
18 Apr 1942, Cooper 571. 2 mi SE of Walls Well, 30 Aug 1945, Gould 3220. Dripping Springs, 16 Apr 1952,
Parker 7967. Arch Canyon, 28 Mar 1965, Lockwood 152. Puerto Blanco Drive, 2.5 mi W of AZ Hwy 85, 6
Nov 1977, Bowers 958. †Puerto Blanco Mts, capsules, seeds, 9860 & 14,120 ybp.
CP: Heart Tank (Simmons 1966). Salazaria Wash, 11 Apr 1992, Harlan 202. Antelope Tank, Cabeza
Prieta Tanks, Tuseral Tank, 13–15 Jun 1992, Felger (observations). Childs Mt, 18 Aug 1992, Felger
(observation). Cabeza Prieta Peak, 2550 ft, N facing side of summit, 24 Mar 1995, Yeatts 3651 (CAB). 0.5 mi
S of Sunday Pass, Cain 15 Nov 2003.
TA: Base of Tinajas Altas, 28 Mar 1930, Harrison 6568.

Figure 16. Nicotiana obtusifolia. (A & B) Sandy wash crossing at Hwy 85 mile 58.3, near N boundary of
Organ Pipe, 25 Feb 2015. (C) Valley E of Childs Mountain, 12 May 2015. (D) Ten Mile Wash at Hwy 85, 8
Mar 2008.
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Physalis – Ground cherry, husk tomato; tomatillo
Annual or perennial herbs. Leaves petioled. Flowers mostly solitary in leaf axils, pendent,
and pedicelled. Calyx conspicuously 10-veined, enlarging and growing over the fruit to form a
bladder-like structure like a miniature paper lantern. Those in the flora area: Corollas rotate, often
yellowish or white, usually dark-spotted and hairy toward the center. Anthers yellow or bluish to
purplish, opening by longitudinal slits. Fruit a globose, many-seeded berry.
Fruits of the wild species in the region are edible fresh and resemble the domesticated
tomatillo (P. philadelphica Lamarck) in taste but are much smaller. Worldwide; 85 species.
1. Annuals, usually with a single main axis, the plants generally taller than wide; leaves thin, 5–18 cm
long; corollas white with a yellow center; anthers bluish…………………………. Physalis acutifolia
1. Perennials and sometimes flowering in the first season; plants often as wide as or wider than tall;
leaves often slightly thickened, 1.5–10 cm long; corollas and anthers dull yellow.
…………………………………………………………………………………….. Physalis crassifolia
*Physalis acutifolia (Miers) Sandwith
[P. wrightii A. Gray]
Sharp-leaf ground cherry. Figure 17.
Warm-weather annuals, often 25–60+ cm tall, with a well-developed main axis. Younger
herbage, flowering calyces, and fruiting calyx bases with short thick white hairs, the younger plants
sometimes with elongated simple hairs near the base of the stem, the plants otherwise glabrous or
glabrate. Leaves relatively thin, lanceolate, coarsely and often deeply toothed, the larger ones often
5–18 cm long (including petioles). Pedicels slender and elongate, the fruiting pedicels 2–5 cm long.
Corollas 10–15 mm wide, white with a yellow center. Anthers blue-gray, the pollen yellow.

Figure 17. Physalis acutifolia. (A) W of Tejano Spring, Salero Ranch, 8 mi ESE of Tubac, Santa Cruz Co.,
photo by Sue Carnahan. (B) Verde Valley near Cottonwood, Yavapai Co., 3 Sep 2012, photo by Max Licher.

Agricultural weed in the Sonoyta region in Sonora and sometimes spreading into the
southeastern margin of Organ Pipe where it is probably not well established. It is probably not native
to the flora area, although it is native in the Southwest. Gila River Pima children ate the fruits fresh
(Rea 1997).
Southeastern California, Arizona, Texas, Chihuahua, Sonora, and Sinaloa; weedy over most
of its range.
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Physalis acutifolia may be synonymous with P. lanceifolia Nees (P. angulata var. lanceifolia
(Nees) Waterfall) of southwestern United States and Mexico.
OP: Dos Lomitas, Warren 17 Nov 1979.
CP: Reported from the E edge of Las Playas (Simmons 1966), no specimen located; it occurs in nearby
northwestern Sonora (Felger 2000).

Physalis crassifolia Bentham
[P. versicolor Rydberg. P. crassifolia var. versicolor (Rydberg) Waterfall]
Desert ground-cherry; tomatillo del desierto. Figure 18.
Perennial herbs often slightly woody at the base and sometimes flowering in the first season.
Plants drought deciduous, the stems dying back severely in drought. Stems slender, spreading, and
much-branched. Leaves highly variable, 1.5–9 cm long (including petioles), the petioles from half as
long as to mostly longer than the blades. Corollas and anthers dull yellow, the corollas 15–22 mm
wide. Fruiting calyx (2) 2.5–3.5 cm long. Fruits edible, resembling the domesticated tomatillo (P.
philadelphica) but much smaller and the flavor inferior. Flowering and fruiting response nonseasonal.

Figure 18. Physalis crassifolia. (A) Sierra del Águila near Mex Hwy 2, Sonora, 17 Mar 2015. (B) Sierra
Pinacate, near Red Cone Campground, Pinacate Biosphere Reserve, Sonora, 3 Mar 2009. Alamo Canyon: (C)
12 Jan 2014; (D) 17 Oct 2013; (E) 1 Feb 2014.
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Widespread across the flora area, mostly on rocky slopes, but also in arroyos or larger
washes; probably in all mountains in the flora area.
Arizona, southeastern California, southern Nevada, southern Utah, both states of Baja
California, Chihuahua, Sinaloa, and Sonora.
OP: Walls Well, Nichol 28 Apr 1939. Alamo Canyon, 7 Oct 1951, Parker 7731. Estes Canyon,
Hesselberg 16 Oct 1966. Cherioni Wash, Warren 10 Oct 1983. Bull Pasture, Wirt 13 Aug 1990.
CP: Tule Tank, 26 Mar 1932, Shreve 5930. O’Neil Hills, Darrow 14 Apr 1941. Agua Dulce Mts, 14
Apr 1941, Benson 10764. Cabeza Prieta Mts, Van Devender 9 Mar 1980. 2 mi W of Little Tule Well, 18 Aug
1992, Felger 92-653.
TA: Tinajas Altas, 1 Dec 1938, Goodding 4902.

†Physalis sp./spp.
These specimens show that Physalis has been a widespread member of the local flora for
more than 37,000 years. The seeds are diagnostic only to genus.
OP: †Alamo Canyon, seeds, 1150 to 32,000 ybp (7 samples). Montezuma’s Head, seeds, 20,490 &
21,840 ybp. Puerto Blanco Mts, 980 to 10,540 ybp (18 samples; P. crassifolia occurs at this site).
TA: †Butler Mts, seeds, 740 to 11,250 ybp (5 samples). Tinajas Altas, seeds, 1230 to > 37,000 ybp
(20 samples).

Quincula
This genus has a single species.
Quincula lobata (Torrey) Rafinesque
[Physalis lobata Torrey]
Chinese lantern. Figure 19.
Low perennial herbs from a deep, thick root; growth apparently non-seasonal. Stems
herbaceous, rather weak, often 18–26 cm long, spreading to decumbent. Herbage granular scurfy
with rounded white hairs or trichomes, especially dense on young herbage, pedicels, and calyces.
Leaves relatively thick and sometimes semi-succulent, commonly ovate to spatulate, 4–10 cm long,
the margins undulate or shallowly to deeply lobed or parted, the petioles prominent and winged.
Corollas lavender, 2–3 cm wide, the center with a star-shaped pad of white hairs. Filaments lavender,
the anthers yellow. Style pale white, the stigma capitate, yellow. Fruiting calyx 2 cm long.
Flowering spring and summer-fall.
Locally common in silty-clay soils of playas and charcos, and sometimes in large washes and
on sand flats.
Northern Mexico and Arizona, California, Colorado, Kansas, Nevada, Oklahoma, New
Mexico, and Texas.
OP: Dripping Springs, 20 Mar 1941, McDougall 5. Near Cherioni Well, 9 Apr 1941, McDougall 62.
Wash near old ranch by Kuakatch Wash, 31 Mar 1978, Bowers 1161 (ORPI).
CP: Las Playas, 31 Jan 1992, Felger 92-14. San Cristobal Wash, 14 Sep 1992, Felger 92-685. Jose
Juan Tank, 26 Feb 1993, Felger 93-101.
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Figure 19. Quincula lobata. (A) S of Sierra Blanca, Pinacate Biosphere Reserve, Sonora, 18 Feb
2015. Pinacate Junction, Sonora: (B & C) 5 Mar 2014; (D) 17 Mar 2014.
Solanum – Nightshade
Annual or perennial herbs and shrubs (elsewhere also vines and small trees), spiny or
unarmed, with simple or stellate hairs, or glabrate. Leaves alternate (sometimes sub-opposite), simple
(those in the flora area), and petioled. Flowers often showy, the calyx usually 5-lobed, the corollas 5lobed, rotate, and radial. Filaments short; anthers longer than filaments, connivent (close together but
not united) in a cone around the style, each anther cell opening by a terminal pore (part of the buzzpollination syndrome), or sometimes opening by longitudinal slits. (Other buzz-pollinated genera in
the flora include Senna in Fabaceae, and Krameria in Krameriaceae.) Fruit a rounded berry. Seeds
many. The combination of anthers opening by terminal pores and fleshy fruits sets Solanum apart
from all other plants in the flora area.
Worldwide, especially in tropical America; 1500 species. This large genus includes many
economic plants including potato, tomato, eggplant, and a wide range of garden plants.
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1. Shrubs, usually spiny; herbage with stellate hairs; corollas lavender, 3–6 cm wide; fruits 2 cm
wide, green-mottled.............................................................................................. Solanum hindsianum
1. Herbaceous annuals/ephemerals or perennials, without spines; sparsely to densely hairy, the hairs
simple or with some branched hairs but not stellate; corollas white or purple, 0.5–2.5 cm wide; fruits
to 1 cm wide.
2. Corollas dark lavender or purple, 1.5–2.5 cm wide; fruits green, 1 cm in diameter.
……………………………………………………………………………... Solanum umbelliferum
2. Corollas white and sometimes tinged with lavender, 0.5–2 cm wide; fruits blackish or purplish
when ripe, 5–9 mm wide.
3. Flowers about 0.5 (1) cm wide, often tinged with lavender; anthers less than 2 mm long; styles
up to 0.5 mm longer than the anthers........................................................... Solanum americanum
3. Flowers about (0.7) 1–2 cm wide, white; anthers (2.5) 3–4+ mm long; styles 2–2.5 mm longer
than the anthers................................................................................................ Solanum nigrescens
*Solanum americanum Miller
[S. nodiflorum Jacquin]
Black nightshade; chichiquelite; cuvi vupui. Figure 20.

Figure 20. Solanum americanum. Alamo Canyon above the well: (A) 3 Sep 2014; (B & C) 9 Sep
2014; (D) 15 Sep 2015.
Annuals or sometimes short-lived herbaceous perennials, relatively open and sparsely
branched, often 50–80 cm tall; unarmed. Herbage, especially new growth, inflorescences, outer
calyces, and portion of corollas exposed in bud with sparse to moderately dense, short, white,
unbranched hairs; older herbage and especially the larger leaves becoming glabrate. Leaves often 5–
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20 cm long, the blades variable, mostly ovate, green and thin, the margins usually irregularly blunttoothed, the petioles prominent. Inflorescences of short umbellate clusters. Corollas white, 5 (10)
mm wide, star-shaped with the lobes longer than the short tube. Anthers pale yellow, 1.2–1.3 mm
long before dehiscence, 1.5–1.6 mm after dehiscence; style longer than the anthers. Fruiting calyx
covering ⅓ or less of the fruit. Berries globose, 5–8 mm wide, dark purplish or blackish.
Growing and flowering with warm weather, frost sensitive and dormant during cooler
weather. Aguajita Spring and Quitobaquito in moist, often shaded places. Also an urban and
agricultural weed in the nearby Sonoyta region and widely cultivated or protected in Sonoran
dooryard gardens.
Nearly worldwide, probably native to South America.
It has been extensively used in Arizona and Sonora as quelites (greens) and the small fruits,
blackish when ripe, are eaten fresh or cooked (Felger 2007; Hodgson 2001). Gila River Pimas used
the ripe fruits as a purple dye (Rea 1997). The plants can be toxic (Kingsbury 1964), although
cooking the leaves and shoots can remove the toxin, and upon ripening the toxicity of the berries is
greatly reduced (Edmonds & Chweya 1997). Proper identification of the black nightshades is
important to avoid poisoning by the more toxic, closely related ones (Kingsbury 1964).
OP: Quitobaquito: In moist soil, 13 Jun 1978, Bowers 1329; 28 Apr 1990, Felger 90-73. Aguajita,
Warren 10 Nov 1983.

†Solanum hindsianum Bentham
Hind’s nightshade, Baja nightshade; tomatillo espinoso. Figure 21.
Sparsely branched shrubs to 2.5 m tall; densely stellate pubescent. At least some stems,
petioles, leaf midribs, and calyces bear straight, relatively slender prickles to stout “spines.” Leaves
mostly 3–13 cm long, mostly lanceolate to ovate or oblong, thinner and larger during periods of high
soil moisture and warm weather; margins entire or nearly so, or with irregular shallow teeth or lobes.
Flowers showy, the corollas 3–6 cm wide, and lavender (plants with white corollas are rare in nearby
Sonora); anthers 7–10.5 mm long, bright yellow or yellow-orange; stigma green; flowers largest
during times of warm weather and high soil moisture. Fruits round, 2 cm wide, mottled dark and
light green. Seeds flat, smooth, and gray. Flowering at various seasons depending on soil moisture
and temperature.
Sandy alluvial soil to shallow soils over bedrock in the Puerto Blanco Mountains and at
Senita Basin, which are the only known occurrences of this species in the United States. Discovered
in Organ Pipe in 1986. It is widespread and common in nearby Sonora.
Endemic to the Gulf of Californica region: Organ Pipe and southward in western Sonora to
the Guaymas Region, most of the Baja California Peninsula, and Gulf islands. The northern limit
seems to be determined by freezing weather. Freeze damage is commonplace in the northern
populations and plants near Sonoyta are sometimes freeze killed nearly to the ground. The only other
spiny Solanum in the region is S. elaeagnifolium Cavanilles, an herbaceous perennial and common
weed in nearby northwestern Sonora.
Seeds of fossil specimens indicate this nightshade was a widespread member of the local
flora from 11,000 to 20,500 years ago. Seeds of S. hindsianum are similar to those of S.
elaeagnifolium and the fossils could be either species, although S. hindsianum seems a more logical
choice. Solanum elaeagnifolium is a weedy species in southwestern and midwestern United States
and northern Mexico.
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Figure 21. Solanum hindsianum. Bajada of Sierra Cubabi, near Mex Hwy 8, Sonora: (A) 12 Sep 2014; (B, C,
E, & G) 19 Mar 2010; (D) 18 Jan 2009; (F) 12 Sep 2014.
OP: 1.5 km S of Pinkley Peak, 585 m, Lechner 28 Jan 1986. Puerto Blanco Mts, 1 km S of Pinkley
Peak, 545 m, shrub to 2 m tall, abundant here, 18 Oct 1987, Baker 7568 (ASU, ORPI). Puerto Blanco Mts, 1.8
km NW of Red Tank Well, side of wash, about 30 individuals, to 2.5 m tall, 5 Mar 1988, Baker 7581 (ASU,
ORPI). Senita Basin, Rutman 29 Jan 2002 (ORPI). †Alamo Canyon, seeds, 9570 ybp. Montezuma’s Head,
seeds, 13,500 & 20,490 ybp.
TA: †Tinajas Altas, seeds, 10,950 ybp.
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Solanum nigrescens M. Martens & Galeotti
[S. douglasii Dunal]
Douglas nightshade, greenspot nightshade. Figure 22.
Herbaceous to sub-shrubby perennials, also flowering in the first year, usually less than 1 m
tall; glabrous or variously pubescent. Leaves alternate or sub-opposite, 2–9 cm long, petioled, the
blades ovate to lanceolate-elliptic, margins entire to coarsely toothed. Inflorescences umbel-like
racemes. Flowers on pedicels 2–12 mm long. Calyx 1.5–2.5 mm long. Corollas 8–25 mm wide,
rotate, white or tinged with purple, sometimes gland-dotted. Styles 3 mm longer than the anthers.
Fresh berries blackish, 6–9 mm wide.
Canyons and higher elevations, especially north-facing slopes in the Ajo, Bates, and Diablo
mountains.
Generally at elevations above the desert in Arizona. Southern California to Alabama, and
Mexico including both Baja California states, and southward to South America.
Differing in part from S. americanum by its larger flowers and anthers, and longer styles,
indicating an out-crossing rather than selfing mode of reproduction.
OP: Alamo Canyon: Nichol 4 May 1939; 17 Dec 1945, Goodding & Supernaugh 482-45. Kino Peak,
canyons, 18 Mar 1944, Clark 11416 (ORPI). Canyon Diablo, 15 Apr 1951, Supernaugh 443. Arch Canyon, 2
Dec 1990, Felger 90-506. Boulder Canyon, Tewksbury 11 Sep 2004.

Figure 22. Solanum nigrescens. (A) Whiting Ranch Wilderness Park, Orange Co., CA, 19 Jan 2014, photo ©
by Ron Vanderhoff (http://nathistoc.bio.uci.edu/plants/). (B) Gaviota State Park, Santa Barbara Co., CA, 14
Apr 2003, photo © 2003 by Brent Miller (CalPhotos).

Solanum umbelliferum Eschscholtz
[S. xanti A. Gray]
Purple nightshade. Figure 23.
Herbaceous perennials (shrubs and subshrubs elsewhere); with small hairs mostly on stems
and leaf veins. Leaves 2–6 cm long, the blades elliptic, ovate or lanceolate, with petioles to 1.5 cm
long. Inflorescences of several-flowered umbel-like panicles. Flowers on pedicels 5–15 mm long.
Calyx to 7 mm long and wide with lobes shorter than the tube. Corollas dark blue to purple, 1.5–3
cm wide. Anthers longer than the filaments and opening by short slits. Style longer than the stamens.
Berries about 1–1.5 cm in diameter, green to yellowish and smooth.
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Known in the flora area from a single record.
Western North America from Oregon to Baja California, and eastwards to Nevada and
Arizona (Knapp 2013), and undoubtedly also in northern Sonora. Knapp treats S. xanti as a synonym
of S. umbelliferum.
OP: Alamo Canyon, Tinkham 1 Apr 1942.

Figure 23. Solanum umbelliferum. (A) Quail Springs Ranch, 3 mi SW of Cottonwood, Yavapai Co.,
20 Apr 2010, photo by David C. Thornburg (SEINet). (B) Oak Creek Canyon, 16 May 2001, photo
by Max Licher (SEINet).
STERCULIACEAE, see MALVACEAE (Felger et al. 2015c, Flora of Southwestern Arizona, part
16).
TALINACEAE – Talinum Family
Three genera; Americas and Africa; 27 species.
Talinum
Herbs and shrubs, often succulent. Africa and Americas; 15 species.
Talinum paniculatum (Jacquin) Gaertner
Pink baby’s-breath, jewels of Opar. Figure 24.
Perennial herbs from thick, fleshy, tuberous roots, and also flowering in the first season.
Growing during the summer rainy season, dying back to the rootstock when the rains cease, at which
time virtually no trace of the plants is evident. Stems and leaves succulent; leaves alternate, falling
quickly as the soil dries after the summer rains, the lower leaves (3) 5–15 cm long, elliptic to obovate,
the upper stem leaves reduced. Stems 15–60+ cm tall, with terminal inflorescences of open, slenderbranched panicles. Flowers on very slender pedicles; open for about three hours in the late afternoon;
sepals soon deciduous; petals 3–6 mm long, pink to dark red-purple. Fruits of capsules 3–5 mm wide
with many small black seeds 1 mm wide.
Locally abundant on shaded rocky slopes at mid-elevations and especially higher elevations
of the Ajo Mountains.
Eastward in southern Arizona to southeastern United States, Baja California Sur, and to South
America and West Indies.
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OP: Bull Pasture, 3200 ft, Wirt 8 Aug 1990 (ORPI). Arch Canyon, bedrock/shallow soil NE of the
arch, Rutman 8 Oct 1999 (ORPI). NE-facing slope against wall of bedrock, along the trail below Bull Pasture,
Juniperus coahuilensis, Berberis harrisoniana, Viguiera, Simmondsia chinensis and many grasses and forbs, 22
Oct 2006, Rutman 2006-1022-14.

Figure 24. Talinum paniculatum. (A, B, E & F) Trail to Bull Pasture, 8 Sep 2014. Salero Ranch,
Santa Cruz Co.: (C) 17 Aug 2011; (D) 7 Aug 2013; photos by Sue Carnahan.
TAMARICACEAE – Tamarisk Family
Trees or shrubs. Native to the Old World, mostly xerophytes and halophytes in arid and
semi-arid regions; 5 genera, 90 species (Stevens 2012).
Tamarix – Tamarisk
Trees and shrubs. Leaves alternate, scale-like, mostly with salt-excreting glands, clasping or
sheathing the stem; without stipules. Flowers in dense racemes or spikes, usually with bracts; flowers
small, white or pink, radial, and with a fleshy nectar-producing disk. Fruit a capsule; seeds many,
minute, and with a tuft of feathery hairs.
Native to Eurasia and Africa; 55 species.
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1. Trees with a massive trunk and limbs, attaining more than 5 m in height; leaves completely
encircling the stem, the blades reduced to a cusp less than 0.5 mm long; flowers white, sessile.
……………………………………………………………………………………….. Tamarix aphylla
1. Shrubs, rarely small trees, seldom more than 3–4 m tall; leaves not completely encircling stem, the
blade scale-like but evident, 0.7–3 mm long, triangular-ovate; flowers usually pink, sometimes white
but becoming pink with age, with pedicels 0.6–0.8 mm long…………………….. Tamarix chinensis
**Tamarix aphylla (Linnaeus) H. Karsten
Athel tree, salt cedar; pino salado. Figure 25.
Large trees with a well-developed trunk and thick limbs, and persistent, grayish-green
branchlets giving an evergreen aspect. Flowers small and white; flowering in fall.

Figure 25. Tamarix aphylla. (A & C) El Papalote, Aguajita Wash, Sonora, 6 Feb 2014. (B) By Lucretia
Breazeale Hamilton. (D) Pozo Salado, La Abra Plain, Apr 1967, photo by Bill Brown (Organ Pipe Cactus
National Monument archives, accession #714).
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Formerly planted at ranches and waterholes; once established the trees may survive for
decades but are not reproducing in the flora area. As these trees age and become senescent they will
be extirpated from the flora area.
Extensively planted in the Sonoran Desert Region; native to North Africa and the Eastern
Mediterranean.
OP: Bates Well, one tree next to Henry Gray’s house, Rutman 20 Apr 2001 (ORPI). Observations:
Dowling Ranch, one scrawny tree, 11 Nov 1987, Felger; Gachado Camp, one tree, 16 Nov 2001, Rutman.
CP: Tule Tank (Simmons 1966). Eagle Tank, 31 May 1997, Bill Broyles (observation). Tule Well,
one tree, 7 m tall, 10 Jan 2002, Felger 02-15.

*Tamarix chinensis Loureiro
[Or perhaps hybrids with T. ramosissima Ledebour (see Gaskin 2015)]
Salt-cedar, tamarisk; pino salado; ’onk ’u’us. Figure 26.
Woody shrubs to about 2.5 m tall. Branchlets (short shoots) or ultimate twigs winter- and
tardily drought-deciduous, the internodes shorter than, and obscured by, the overlapping scale leaves.
Long shoots perennial. Leaves and young stems with regularly spaced, alkali- or salt-excreting
glands (the glands seen with 10× magnification); these glands, glistening gold when fresh and first
developing, soon becoming white with the buildup of alkali or salt. Scale leaves of ultimate
branchlets (short shoots) 0.7–1.4+ mm long, those of the long shoots mostly 2.3–3 mm long. Flowers
5-merous, the perianth 1.5–2 mm long, pinkish white or pink, the petals longer than the sepals;
filaments pink, the anthers white; ovary often dark rose-purple; style yellow or pink, the stigma 3lobed and white; floral disk glands or nectary maroon, producing glistening nectar droplets; pedicels
0.5–0.8 mm long. Capsules 3.7–4.5 mm long. Seeds 0.5 mm long, yellow-brown. Flowering mostly
January–October.
Invasive, weedy, and well established and reproducing on alkaline/saline wet soils at several
widely scattered wetland habitats in the flora area, and continuing to appear at new localities. Single
plants occasionally are found at dry sites with no indication of supplemental subsurface water, such as
near the Mexico border east of Lukeville (e.g., Gachado Line Camp). Park Service personnel have
been actively removing tamarisk shrubs. Large populations occur in nearby Sonora, especially along
the Río Sonoyta.
Widespread in western North America.
OP: Quitobaquito: 30 Sep 1961, West 96; 25 Jul 1978, Bowers 1391. Alamo Canyon, Cole 30 Nov
1988 (ORPI). Gachado Line Camp, dry habitat, one plant, removed, 14 Mar 1995, Rutman, observation. South
boundary just W of Pozo Salado road, dry habitat, one plant, removed, 14 Mar 1995, Rutman, observation.
Vicinity of Williams Spring, plants removed, 4 Jan 2002, Rutman, observation. Ditch along S boundary road,
La Abra Plain near Pozo Salado, dry habitat with no indication of subsurface water, one plant, removed,
Rutman 6 Jan 2002 (ORPI).
CP: Eagle Tank: Simmons 28 Oct 1962 (CAB); One large shrub in sandy canyon bottom, 13 Jun 1992,
Felger, observation; No tamarisk seen at Eagle Tank in 2004, Curtis McCasland, pers. comm. to Felger, 2004.
Tule Mts, granite bedrock canyon, 6–10 plants less than 2 m tall, all appeared drought-stressed, Rutman 16 Feb
2002 (CAB).
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Figure 26. Tamarix chinensis. (A, C & D) Ajo Scenic Loop, Little Ajo Mts, 31 Jul 2014. (B) By Lucretia
Breazeale Hamilton. (E) Stem of 1-year old plant, Alamo Well, 17 Oct 2013. (F) Gila Box, Greenlee Co., 27
Mar 2004.

URTICACEAE – Nettle Family
Annual to perennial herbs, shrubs, and trees; often with stinging hairs. Stamens springloaded, the pollen explosively ejected. Fruits of achenes. Worldwide, mostly tropical and
subtropical; 54 genera, 2625 species (Stevens 2012).

1. Delicate annual herbs, without stinging hairs.…………………………………................ Parietaria
1. Coarse herbs with stinging hairs.…………..…………………………………………………. Urtica
Parietaria – Pellitory
Annual or perennial herbs. Worldwide, mostly temperate and subtropical; 20 species.
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Parietaria hespera B.D. Hinton var. hespera
Desert pellitory. Figure 27.
Delicate winter-spring ephemerals, the root system relatively small. Sparsely to densely
hispid, the hairs with enlarged bases. Herbage rapidly wilting when cut. Stems erect to spreading or
semi-prostrate, semi-succulent, often 8–60 cm long. Leaves alternate, petioled; leaf blades (5) 8–30
mm long, thin, soft, mostly broadly lanceolate to ovate, and dotted with punctiform cystoliths that
appear as minute blisters under magnification; stipules none. Flowers in small axillary clusters,
subtended by green bracts (1.4) 2–5 (7) mm long, with bisexual and unisexual flowers in the same
cluster. Flowers green, inconspicuous; calyx 4-parted, green to brownish; petals none. Male flowers
with 4 stamens, the filaments inflexed in bud, straightening suddenly and elastically to fling the dry,
mature pollen from the anthers. Seed-bearing calyces brown, variable in size even on the same stem,
11–26 mm long. Achenes 0.9–1.2 mm long, hard and shiny, ovoid, and enclosed in the persistent
calyx.

Figure 27. Parietaria hespera var. hespera. (A & C) Ajo, 6 Mar 2015, C shows female flowers. (B) Male
flowers, Alamo Wash, 26 Feb 2014. (D) Bajada E of Charlie Bell Pass, 16 Mar 2015.

Widespread across the flora area at all elevations, except not found on sand flats and dunes.
Washes, waterholes, canyons, slopes, and flats, but mostly in protected niches such as among rocks
and beneath spiny shrubs and trees. Parietaria has been in the Ajo Mountains for at least 32,000
years.
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Variety hespera in southwestern United States and northwestern Mexico; var. californica
B.D. Hinton in California and Baja California.
OP: Alamo Canyon, 2 Apr 1944, Clark 11585 (ORPI). Aguajita Spring, 6 Apr 1988, Felger 88-298.
Sierra Santa Rosa, 12 Mar 2003, Felger 03-371. †Alamo Canyon, fruits, seeds, 1150 to 32,000 ybp (6
samples).
CP: Childs Mt, 25 Feb 1993, Felger 93-43. Agua Dulce Spring, 26 Feb 1993, Felger 93-90. Jose
Juan Tank, 26 Feb 1993, Felger 93-103 (CAB). Heart Tank, 27 Feb 1993, Felger 93-151. Las Playas, clayish
soil with mesquite shrubs, 11 Jan 2002, Felger 02-39.
TA: Coyote Water, 25 Oct 2004, Felger 04-55. Tinajas Altas, 28 Mar 2010, Felger 10-192 (ARIZ,
DES). Canyon ca. 0.1 km below Raven Tank, 29 Mar 2010, Felger 10-236.

Urtica – Nettle
Annual or perennial herbs; with stinging hairs, the hairs long, sharp pointed, and with a
bulbous or cylindrical base. Temperate regions worldwide; 45 species.
Urtica gracilenta Greene
Mountain nettle. Figure 28.
Herbaceous annuals to 0.5 m tall, growing with warm weather. Leaves opposite; prominently
petioled; leaf blades ovate to circular or ovate-lanceolate, about 8–15 cm long, the margins coarsely
toothed. Male and female flowers in separate inflorescences, or a few female flowers sometimes at
tip of male inflorescences. Flowers green and white, small, and with 4 tepals. Achenes ovoid, 1.5
mm long.

Figure 28. Urtica gracilenta. (A) Devil’s Chasm, Sierra Ancha Wilderness Area, Gila Co, 6 Aug 1991, Imdorf
27 (ASU, SEINet). (B) Aguirre Springs, Organ Mts, NM, 22 Apr 2007, photo by Patrick Alexander (SEINet).
(C) Arch Canyon, 23 Apr 2015, photo by Peter Holm.

An isolated population discovered by Peter Holm in remote, upper reaches of Arch Canyon.
The nearest population is in the Baboquivari Mountains.
Arizona to Texas and northern Mexico.
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OP: Arch Canyon, canyon bottom shaded by steep canyon walls and broadleaf trees, main canopy
trees are Sapindus drummondii and Quercus turbinella, understory trees are Ptelea trifoliata, Frangula
betulifolia, and Morus microphylla, shrubs include Ribes quercetorum and Rhus aromatica, and herbs include
Thalictrum fendleri, Phanerophlebia auriculata, Urtica gracilenta, and Phacelia ramosissima, Holm 29 Mar
2015.

VERBENACEAE – Verbena Family
Annuals, perennial herbs and shrubs (those in the flora area; elsewhere also trees and vines).
Stems 4-angled (square in cross-section). Leaves opposite, simple or compound; stipules none.
Calyx 4- or 5-lobed or toothed. Corollas 4- or 5-lobed, usually bilateral. Stamens 4. Ovary superior;
style 1, the stigma often 2-lobed. Fruits variable, 1- or 2-seeded or separating into four 1-seeded
nutlets.
Worldwide, mostly New World, and mostly tropical to warm temperate; 31 genera, 920
species.
1. Shrubs; fruits 1- or 2-seeded.
2. Plants without spines or prickles; flowers white; fruits 1-seeded………………………… Aloysia
2. Stems with scattered prickles; flowers pink (or yellow or red); fruits 2-seeded………… Lantana
1. Annual or perennial herbs; fruits of four 1-seeded nutlets.
3. Plants foul-smelling; flowers white or pinkish, in axillary clusters.................................. Tetraclea
(formerly in Verbenaceae, now in Lamiaceae, see Felger & Rutman 2015b, Flora of Southwestern
Arizona, part 15)
3. Plants not stinky; flowers blue or pink, in terminal spikes, head-like clusters, or racemes.
4. Flowering calyx more than 5 mm long; corollas pinkish, 8–14 mm wide; style more than 5 mm
long; nutlets 2.5–3.5 mm long, the ventral surfaces brown or blackish, not white-papillate.
………………………………………………………………………………………... Glandularia
4. Flowering calyx to 3.5 mm long; corollas pinkish or blue, 2.5–5 mm wide; style 1.5 mm long
or less; nutlets 1.7–2.2 mm long, the ventral surfaces white-papillate............................... Verbena
Aloysia
Shrubs; 35 species in the Americas.
Aloysia wrightii (A. Gray) A. Heller ex Abrams
Oreganillo. Figure 29.
Shrubs often 1–1.5 m tall and about as wide, with 4-angled, very slender, brittle stems with
thin bark peeling in long strips. Leaves pleasantly aromatic (like oregano); petioles 1–4 mm long or
leaves sessile, the blades often 5–12 mm long, ovate to circular, densely tomentose below, the
margins crenate. Inflorescences of slender terminal or lateral spikes mostly 2–6 cm long, densely
tomentose, the flowers crowded, and with bractlets shorter than the calyx. Flowers small, bilateral,
white, and fragrant. Calyx 4-toothed, 1.5–3 mm long. Corollas 2.5–3.5 mm long, 5-lobed,
moderately 2-lipped, white with rounded lobes, the upper 2 larger. Stamens 4. Fruits to 3 mm long
with 2 nutlets.
Generally in canyons and especially on rocky, north-facing mountain slopes to upper
elevations in Organ Pipe including the Ajo, Growler, Puerto Blanco, and Santa Rosa mountains. Also
on Childs Mountain.
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Figure 29. Aloysia wrightii. (A & B) Arch Canyon, 26 Aug 2014. (C) Salero Ranch, Santa Cruz Co., 8 Aug
2010, photo by Sue Carnahan. (D) Trail to Mount Ajo, above Bull Pasture, 24 Sep 2006.

Inland southern California to southern Utah, Arizona, New Mexico, Texas, and northern
Mexico in Sonora and the Chihuahuan Desert Region.
OP: Sierra de Alamos, Nichol 16 May 1937. Puerto Blanco Mts, 22 Oct 1964, Ranzoni 361 (ORPI).
Alamo Canyon, 3 Dec 1977, Bowers 973. Gunsight Hills near Kuakatch, Rutman 22 Mar 1998 (ORPI). E side
of Growler Mts, W of Growler Pass, 7 Mar 2003, Rutman 2003-296 (ORPI). Trail from The Cones to Mount
Ajo, 4090 ft, 10 Apr 2005, Felger, observation.
CP: Childs Mt, rocky, N-facing slopes near top, 2240 ft, 25 Feb 1993, Felger 93-39.

Glandularia
Ephemerals, annuals or short-lived perennials. Branches and leaves opposite. Leaves simple
to bipinnatifid, the leaves or segments usually toothed to cleft, with stiff, simple and sometimes
glandular hairs. Inflorescences spicate, not especially slender or elongated in fruit. Each flower
subtended by a bract. Calyx tubular, 5-angled, irregularly 5-toothed. Corollas 5-lobed, salverform
(the tube abruptly expanded into a flat limb), moderately bilateral and showy. Fruits splitting into
four nearly cylindrical 1-seeded nutlets.
Twenty-two species in North America and 50 in South America. A genus segregated from
Verbena. Glandularia originated in South America and can be distinguished from Verbena by
differences in seed morphology, chromosome number, style length, and reproductive modes.
1. Calyx prominently stipitate (stalked) glandular; nutlets 3.3–3.5 mm long and blackish.
……………………………………………………………………………….. Glandularia gooddingii
1. Calyx glandular or not, but not stipitate; nutlets 2.5–3 mm long and light to dark brown.
……………………………………………………………………………….... Glandularia latilobata
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Glandularia gooddingii (Briquet) Solbrig
[Verbena gooddingii Briquet]
Desert verbena. Figure 30.
Short-lived herbaceous perennials or non-seasonal ephemerals, but generally occurring in
spring; pilose with relatively long, spreading, white hairs plus stalked and sessile glands on the
herbage and calyces. Leaves petiolate, 2.5–4.5+ cm long, broadly ovate, highly variable, deeply
toothed to laciniately parted. Inflorescences reaching 5–8.5 cm long, the flowers fragrant, crowded
into 1 to 3 head-like spicate clusters. Floral bracts 5–7.5 mm long. Calyx 5.5–7 mm long. Corollas
lavender-pink, the tube longer than the calyx, with hairs inside and outside, the flat limb (“face”) 8–
14 mm wide, the lobes notched, the throat white and yellow-green, nearly closed by a dense ring of
white hairs guarding the entrance; inner surface of corolla tube with downward-pointing white hairs,
these dense just below the anthers and along a line extending inward from the sinus between the 2
larger, lower corolla lobes. Style 5.5–7+ mm long. Nutlets 3.3–3.5 mm long, dark brown to nearly
black, the dorsal side resembling a miniature ear of corn with an alveolate pattern and smooth ridges.

Figure 30. Glandularia gooddingii. (A) Estes Canyon trailhead, 25 Feb 2015. (B) Bull Pasture Trail, 10 Sep
2008. (C) Alamo Canyon, 29 Jan 2014. (D) Arch Canyon, 2 Aug 2013.
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Widespread across Organ Pipe and scarce in the eastern part of Cabeza Prieta; washes,
canyons, and rocky slopes.
Southeastern California to western Texas and southwestern Utah, Baja California, Baja
California Sur, and Sonora (Nesom 2010a).
OP: Diablo Canyon, 21 Mar 1935, Kearney 10842. Alamo Canyon, 2400 ft, 3 Dec 1977, Bowers 971.
Growler Wash, 0.5 mi E of Bates Well, Rutman 22 Mar 1998 (ORPI). Bull Pasture: Wirt 5 May 1989 (ORPI);
3215 ft, 9 Apr 2005, Felger 05-187 (det. G.L. Nesom; Phytoneuron 2010-54).
CP: Basaltic hill, 0.2 km S of Chico Shunie temporal, 25 Feb 1993, Felger 93-65.

Glandularia latilobata (L.M. Perry) G.L. Nesom
[Verbena bipinnatifida (Nuttall) Nuttall var. latilobata L.M. Perry. Glandularia bipinnatifida
(Nuttall) Nuttall var. latilobata (L.M. Perry) B.L. Turner]
Figure 31.
Ephemerals to short-lived perennials, with harsh hairs (hirsute-hispid), stems becoming
decumbent. Leaves subsessile or short-petioled, 1–2-pinnatifid, the ultimate divisions narrow
(linear); however, leaves of young plants or lower nodes may have broad lobes. Inflorescences 6–20
cm long, compact, with many, crowded, showy flowers; spikes elongating in fruit. Flowers
subsessile to short-stalked. Bractlets shorter than the calyx; calyx 7–8 mm long, glandular, with teeth
1–4 mm long. Corollas bright lavender-purple, the tube 10 mm long, the limb 6–8 mm wide. Nutlets
2.5–3 mm long. Flowering in spring and probably also with summer rains.

Figure 31. Glandularia latilobata. 3.3 km W of Agua Prieta on Mex Hwy 2, Sonora, 24 Apr 2004, Van
Devender 2004-328 (ASU 47736).
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Organ Pipe in the Ajo and Bates mountains; washes and canyon bottoms, apparently
localized and not common. Also just east of the northeast boundary of Cabeza Prieta.
Widespread in Arizona, mostly above the desert including high-elevation forests, New
Mexico, northeastern Sonora to Chihuahua, and Durango (Nesom 2010b).
OP: Alamo Canyon, Tinkham Apr 1942. Bates Well, sandy bottoms, 18 Mar 1944, Clark 11427
(ORPI). Growler Wash, about 0.5 mi E of Bates Well, uncommon, Rutman 22 Mar 1998 (ORPI).

†Glandularia sp./spp.
One or more species of Glandularia, probably one or both of the present-day species, have
long been in Organ Pipe and Tinajas Altas, as shown by fossil nutlets.
OP: †Alamo Canyon, seeds, 1150 to 32,000 ybp (3 samples). Montezuma’s Head, nutlets, 13,500 to
21,840 ybp (3 samples, including: one nutlet 3.0 mm long, brown, 20,490 ybp; one nutlet 2.4 mm long, 21,840
ybp; one nutlet 3.1 mm long, dark brown, 21,840 ybp). Puerto Blanco Mts, nutlets, 9070 & 9720 ybp.
TA: †Tinajas Altas, nutlets, 8660 ybp.

Lantana
Tropical and subtropical regions, worldwide but mostly in the Americas; 150 species.
**Lantana camara Linnaeus
Lantana; confiturilla negra. Figure 32.
Shrubs with brittle, prickly stems and scabrous leaves. Flowers in a head-like globose
cluster, the corollas bicolored. The one specimen has pink and yellow corollas. Fruits of small,
round, fleshy drupes, black when ripe.

Figure 32. Lantana camara. (A) Tucson, 28 Sep 2014. (B) By Lucretia Breazeale Hamilton. (C) Mauritius,
October 2006, photo by Joaquim Alves Gaspar (SEINet and Wikipedia). (D) 11 Jan 2008, photo by Frank
Vincentz (Wikipedia).
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Garden plant in the Organ Pipe residence area; first noticed escaping in 1997, but it has not
spread. It is a common landscape plant in southern Arizona and this color form is a horticultural
selection. This species is native to Central and South America.
OP: Planted in yards of residence and escaping into the wash interior to the residence loop road,
Rutman 24 Mar 2003.

Verbena
Herbaceous perennials. Leaves toothed to dissected. Flowers in terminal, usually elongated,
densely flowered spikes, each flower subtended by a narrow bract. Corollas usually funnelform,
sometimes nearly salverform, with a flat, 5-lobed, weakly bilateral limb. Style 3 mm or less in
length. Fruits separating into four 1-seeded nutlets (similar to those of Glandularia), the nutlets
usually falling as a unit, brown or blackish, small (1–2 mm long), the common faces angled.
Mostly in North and South America with greatest diversity in North America, where it seems
to have originated (see Glandularia); 70 species.
1. Stems usually sprawling or spreading; floral bracts 3.5–6+ mm long; corollas pink.
………………………………………………………………………………...…... Verbena bracteata
1. Stems erect; floral bracts 1.7–3 mm long; corollas blue.
2. Inflorescences of paniculate (many branched) spikes……………………… Verbena menthifolia
2. Inflorescences of 1 or mostly 3 long spikes………………………………...… Verbena xylopoda
Verbena bracteata Lagasca & Rodriguez
Bigbract verbena. Figure 33.
Spring ephemerals, low-growing, spreading to prostrate, the stems and inflorescences 25–40
cm long, with coarse spreading white hairs (hirsute or strigose). Leaves, flowers, and fruits crowded.
Leaves 2–6 cm, more or less lanceolate, deeply toothed or cleft. Inflorescences of several-branched
spikes less than 12 cm long. Bracts 6–10.5 mm long. Calyx 2.6–3 mm long. Corollas 2.5–3 mm
wide, pink, inconspicuous and nearly hidden by the bracts. Style 0.6+ mm long. Nutlets brown, 2.1–
2.2 mm long, resembling a miniature ear of corn, the ventral side white papillate, the dorsal side
striate and alveolate.

Figure 33. Verbena bracteata. (A) Bear Canyon Lake, Coconino Co., 11 Jul 2005, photo by Patrick Alexander.
(B) Quail Springs, SW of Cottonwood, Yavapai Co., 5 Oct 2013, photo by D.C. Thornburg.
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Known in the flora area by a single record from a well-established, localized population.
Southern Arizona mostly in disturbed habitats, and often found at dirt cattle tanks (represos).
The Sonoran Desert populations are few and often widely separated, and likely result from
dissemination by birds visiting waterholes. Southern Canada to northern Mexico.
CP: Jose Juan Represo, 12 Jun 1992, Felger 92-555.

Verbena menthifolia Bentham
Mint verbena. Figure 34.
Non-seasonal ephemerals to short-lived perennials; few-branched, slender and erect, often
60–100 cm tall, the leaves, flowers, and fruits rather widely spaced. Leaves with sparse to
moderately dense pubescence of appressed, stiff white hairs, the stems glabrate or sparsely hairy.
Larger, lower leaves 7–8+ cm long, once- or twice-pinnatifid. Inflorescences of several to many
slender, mostly erect spikes often 15–30 cm long; bracts 1.7–2.7 mm long. Calyx 2.4–3.5 mm long,
hirsute with short, appressed non-glandular white hairs. Corollas bright blue, 4–5 mm wide. Style
1.1–1.5 mm long. Nutlets 1.7–1.8 mm long, brown, and the common ventral surfaces white papillate.
Flowering various seasons including spring and summer.
Localized at charcos, playas, alkaline wet soils including Quitobaquito and Jose Juan
Represo, and in the Ajo Mountains at least in Arch Canyon on north-facing slopes at higher
elevations.

Figure 34. Verbena menthifolia. (A) S edge of Las Playas, 3 Jun 1965, Lehto L22466 (ASU 74831). (B) Lake
Pleasant Regional Park, Maricopa Co., 10 Apr 1978, Lehto 5126 (ASU 97014).
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California to southeastern United States and Mexico southward to Oaxaca and Veracruz, and
both states of Baja California. Attributions of V. halei to Arizona, New Mexico, and northwestern
Mexico are based on misidentifications of V. menthifolia (Nesom 2010c).
OP: Beneath mesquite in old fields just below pond at Quitobaquito, 14 Sep 1988, Felger 88-454.
CP: Jose Juan Represo: 19 Mar 1987, Elias 10254; 12 Jun 1992, Felger 92-556. Las Playas, 14 Mar
1993, Harlan 365. Redtail Tank, Cutler 3 Mar 1995 (CAB).

Verbena xylopoda (L.M. Perry) G.L. Nesom
[V. neomexicana (A. Gray) Small var. xylopoda L.M. Parry]
Arizona vervain. Figure 35.
Perennial herbs often 20–50 cm tall with slender, erect, flowering stems (spikes). Herbage
with hispid to hispidulous covering of short, stiffly spreading hairs like a bed of glassy tack points
and also short, glandular hairs. Leaves mostly basal and on lower stem areas, often deciduous by
flowering time, the blades 2–5 (7) cm long, mostly ovate to subspatulate, obovate, or oblanceolate in
outline, pinnatifid to deeply pinnately toothed, the upper stem leaves linear and much smaller.
Inflorescences of spikes, solitary or 3 (5); 4–20+ cm long in fruit. Floral bracts 3–4 mm long.
Calyces 2.5–3.5 (4) mm long. Corollas blue to violet, the tube 4–5 mm long, limb 4–7 (8) mm wide.
Nutlets 1.6–2.2 mm long, the outer surfaces reticulate.
Organ Pipe on rocky slopes and in canyons of the Ajo and Diablo mountains. Generally a
plant of upper slopes and one lowland record in a sandy wash north of the park headquarters.
Arizona except the northern part, southwestern corner of New Mexico, eastern Sonora, and
western Chihuahua (Nesom 2010d).

Figure 35. Verbena xylopoda. Alamo Canyon: (A) 7 Sep 2013; (B) 26 Feb 2014; (C) 15 Sep 2013.
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OP: Canyon Diablo, 21 Mar 1935, Kearney 10846. Alamo Canyon, Nichol 4 May 1939. Sandy wash
N of headquarters, Ranzoni 26 Mar 1965 (ORPI). Arch Canyon, 3500 ft, 28 Mar 1965, Niles 551. Rocky
slopes along Bull Pasture Trail, 3000 ft, 9 May 1979, Bowers 1704. Bull Pasture, 2315 ft, rocky, shallow soil, 9
Apr 2005, Felger 05-177.

VISCACEAE, see SANTALACEAE (Felger & Rutman 2016, Flora of Southwestern Arizona, part
19).
ZYGOPHYLLACEAE – Caltrop Family
Herbs and shrubs (elsewhere also trees). Those in the flora area: Leaves opposite, with 1–10
leaflet pairs, or leaflets 3, the leaflet margins entire; stipules well developed. Flowers solitary in leaf
axils, radial, and 5-merous. Ovary 1, superior; style 1, the stigmas 1 to several. Sepals and petals
separate; nectary disk usually well developed. Stamens 10. Fruits of capsules or schizocarps, with 5
carpels (splitting into 5 or 10 mericarps); seeds 1 to several per carpel or mericarp. (See Porter 2016.)
Worldwide, mostly tropical and subtropical, and prominent in semi-arid to desert regions; 27
genera, 250 species. Zygophyll shrubs and trees have very hard wood.
1. Shrubs with hardwood stems, often to 1 m or more tall; leaves with two fused leaflets appearing as
one……………………………………………………………………………………………… Larrea
1. Ephemerals or herbaceous or scarcely woody perennials less than 1 m tall; leaves with 3 or more
leaflets.
2. Perennials and also flowering in first season; stipules spinescent; leaflets 3 (or fewer when some
or all leaflets are shed in drought); flowers pink or purple…………………………………. Fagonia
2. Summer-fall ephemerals; stipules not spinescent; leaves even-pinnate with 6 or more leaflets;
flowers yellow or orange.
3. Fruits knobby but not spiny, separating into 10 segments (rarely fewer), these leaving a
persistent axis after falling…………………………………………………………... Kallstroemia
3. Fruits with sharp spines, separating into 5 tack-shaped mericarps (rarely fewer), these leaving
no central axis after falling…………………………………………………….…………. Tribulus
Fagonia
Herbaceous perennials and often flowering in the first season. Stems slender, brittle, and
striate. Leaves digitately compound with 3 leaflets (those in the flora area) and spinescent stipules;
one or more leaflets sometimes drought deciduous. Flowers on prominent pedicels. Petals pink or
purple, clawed and often twisted at the claw to stand perpendicular to the flower axis. Fruit a capsule
resembling a miniature onion dome, ovoid, moderately inflated, deeply 5-lobed and 5-chambered, the
persistent style forming a prominent beak. Seeds 1 per chamber, flat, glistening with a hard, nearly
transparent surface, becoming mucilaginous (slimy) when wet and adhering tenaciously when dry.
Flowering with warm weather at various seasons except in extreme drought. The three fagonias in
the flora area tend to occur in open, xeric sites, often on rocky slopes but also along washes, bajadas,
and sometimes on sand flats.
Deserts and semi-arid regions of North and South America, Africa and the Mediterranean
region to India and Pakistan; 35 species (Beier 2005; Beier et al. 2004).
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1. Leaflet tips not spinose; stipules straight, the longer ones 5–12+ mm long.
………………………………………………………………………………… Fagonia pachyacantha
1. Leaflet tips spinose; stipules moderately curved (at least some on each plant), 1.5–6 mm long.
2. Herbage nearly or entirely glabrous; lateral leaflets often narrower than the middle leaflet;
fruiting pedicels not more than 7 mm long; capsules not glandular ………………… Fagonia laevis
2. Herbage obviously glandular pubescent; lateral leaflets about the same width as middle leaflet;
fruiting pedicels 8–20 mm long; capsules glandular…………………………….... Fagonia longipes
Fagonia laevis Standley
[F. californica subsp. laevis (Standley) Wiggins]
Smooth-stem fagonia. Figure 36.
Plants often reaching 30–50 cm across, much-branched with very slender stems. Plant mostly
glabrous or glabrate, except the stems scabrous. Leaflets 1–2.5 mm wide, the middle one usually
larger and wider than the lateral leaflets; leaflets spinose-tipped. Stipules mostly 1.5–6 mm long and
mostly moderately curved. Flowers about 1 cm wide; petals pink to purple; pedicels up to 7 mm
long. Capsules often minutely hairy but not glandular; fruiting pedicels less than 7 mm long. Seeds
(2.7) 2.9–3.2 × 1.9–2.3 mm, broadly ovate, pale tan to dark brown with age.
Widespread in the western and drier part of the flora area (Shreve’s [1951] Lower Colorado
Valley vegetation region of the Sonoran Desert): Cabeza Prieta except the eastern margin and the
Tinajas Altas Region. Rocky, arid slopes, canyons, and washes near hills and mountains; not on open
desert flats.
Southwestern Arizona, southeastern California, both Baja California states, and western
Sonora south to the Sierra Seri.

Figure 36. Fagonia laevis. (A) Tinaja de los Papagos, Pinacate Biosphere Reserve, Sonora, 24 Feb 2013, photo
by Sue Carnahan. (B) Sierra el Águila near Mex Hwy 2 at km 93 west of Sonoyta, Sonora, 17 Mar 2014.

Fagonia laevis and F. longipes appear to be closely related, and sometimes have been treated
as subspecies of F. californica, an apparently related taxon occurring farther south in the Sonoran
Desert in Mexico. We follow Porter (1963, 2016) and list F. laevis and F. longipes as separate
species. They do not occur together (sometimes have close but different geographic ranges). In
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addition to the key differences, the herbage of F. laevis tends to be dark green and that of F. longipes
grayish green.
CP: Tule Tank, 21 Mar 1933, Shreve 6229. Tule Well, 6 March 1940, Goodding A-9953 (ASU). S
end of Cabeza Prieta Mts, 8 mi from Tule Wells, Camino del Diablo, 22 Mar 1979, Yatskievych 79-253. Cabeza
Prieta Tank, canyon, 6 Apr 1979, Lehto 23512 (ASU). W side of Surprise Canyon, 1⁄4 mi E of Cabeza Prieta
Pass, Cabeza Prieta Mts, 10 Mar 1984, Hodgson 2737 (DES). N side of Tule Mts, 2 Feb 1992, Felger 92-53.
Salazaria Wash, 12 Apr 1992, Harlan 208.
TA: Tinajas Altas Mts, 5 Dec 1935, Goodding 1741 (ARIZ 103622 & 103624). Borrego Canyon, 27
Feb 1993, Felger 93-195. Surveyors Canyon, 29 Mar 2010, Felger 10-202. Canyon below Raven Butte Tank,
29 Mar 2010, Felger 10-230 (ARIZ, DES).

Fagonia longipes Standley
[F. californica subsp. longipes (Standley) Felger & C.H. Lowe]
Thin-stem fagonia. Figure 37.
Plants generally resembling F. laevis, differing in part as follows: Herbage, especially the
stems, and capsules obviously glandular pubescent with minute stalked glands, but sometimes
becoming glabrate with age. Plants light green to grayish green. Middle and lateral leaflets about the
same width. Pedicels variable in length, but mostly 8 or more mm long (drought stressed plants may
have some shorter pedicels) and elongating in fruit.

Figure 37. Fagonia longipes. (A & C) Ajo Scenic Loop, 31 Jul 2014. (B) Organ Pipe headquarters, 7 May
2006. (D) Acuña Valley, 12 Mar 2015. (E) Western Puerto Blanco Mts, near Puerto Blanco Drive, 15 Mar
2015.
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Fagonia longipes replaces F. laevis in the eastern margin of Cabeza Prieta and in Organ
Pipe—at the western margin of the Arizona Upland vegetation region of Shreve (1951).
Mojave and Sonoran deserts in western Arizona, northwestern Sonora, southeastern
California, southern Nevada, and southwestern Utah.
OP: Senita Pass, 8 Apr 1941, McDougall 51. 3 mi W of Dripping Springs, Steenbergh 3 Mar 1962
(ORPI). Quitobaquito, 29 Mar 1988, Felger 88-131 (ARIZ, DES, UCR). E end of Quitobaquito Hills, 24 Oct
1990, Felger 90-485. Red Tanks Wash, Puerto Blanco Mts, 21 Sep 2013, Rutman 20130921-3.
CP: Agua Dulce Pass, 13 Jun 1992, Felger 92-572. “B” Canyon, 32.06938ºN, 113.2026ºW, 1 Nov
1992, Harlan 354. Charlie Bell Road 1.9 km NE of Little Tule Well, 5 Mar 1994, Felger 94-30.

Fagonia pachyacantha Rydberg
[F. californica var. glutinosa Pringle ex Vail]
Thick-leaf fagonia. Figure 38.

Figure 38. Fagonia pachyacantha. Sierra el Águila, near Mex Hwy 2 at km 93, Sonora, 7 Mar 2015.

Low, spreading perennials, often forming semi-prostrate mats to 1–1.5+ m across during
favorable times. New growth with golden-yellow glands (rarely glabrous or glabrate during times of
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high rainfall); leaves bright yellowish-green, often glabrate with age. Leaflets lanceolate, ovate,
obovate, or elliptic, often becoming semi-succulent during favorable seasons, the middle leaflet 1.5–
2.5 × 0.5–1.2 cm, the lateral leaflets usually smaller; leaflet tips obtuse to acute, and not spinose.
Stipular spines straight, at least some on each plant 5–12+ mm long, often stout, and with age bending
downward toward the stem but not curved. Flowers often 1.5 cm wide. Pedicels 1.5–5+ mm long.
Capsules glandular. Seeds dark brown, 2.6–2.7 × 1.9–2 mm.
Arid, rocky slopes of canyons, hills, and mountains, bajadas, and occasionally on sand flats;
western half of Cabeza Prieta and the Tinajas Altas Region.
Southwestern Arizona, southeastern California, Baja California, Baja California Sur, and
northwestern Sonora. Plants of F. pachyacantha are generally larger and more robust than those of F.
laevis and F. longipes.
CP: Davidson Canyon, Agua Dulce Mts, 8 Apr 1979, Lehto 23598 (ARIZ, ASU). Near Pinta Sands,
17 Mar 1992, Yeatts 3253 (CAB). Senita Tank, 27 Feb 1993, Felger 93-169. Cabeza Prieta Peak, 2550 ft, S
facing side of summit, 24 Mar 1995, Yeatts 3662.
TA: Tinajas Altas Mts, 1200 ft, Lindquist 25 Mar 1983.

Kallstroemia – Summer poppy
Summer ephemerals with pinnate leaves, the plants highly variable in size. Leaves opposite
or occasionally alternate at the first several nodes of seedlings; leaves pinnate with 2–10 leaflet pairs,
those of each pair often of different sizes or sometimes one aborts, those of the lowermost pair often
markedly different. Stipules slender and green. Flowers opening shortly after sunrise and withering
later in the day (except in cool weather). Nectaries present in the center of the flower at the stamen
bases. Petals yellow or orange. Pollen and stigmas maturing simultaneously and capable of selfpollination. Fruits with 5 carpels, each divided by a septum to form half-carpel segments (mericarps);
fruits breaking into ten mericarps, these 1-seeded, knobby (tuberculate) but not spiny, and falling
away from the persistent axis and beak; the beak formed from the persistent style.
New World, dry tropical to arid regions; 17 species, 3 in the Sonoran Desert. This is the
largest genus of Zygophyllaceae in the New World. Kallstroemia has been present in the flora region
for more than 29,000 years.
1. Petals yellow to yellow-orange, of a single color, 4–6 mm long; sepals usually deciduous; beak of
fruit less than 5 mm long; fruiting pedicels 1–2.3 cm long………………… Kallstroemia californica
1. Petals bright orange with a darker base, (15) 20–35 mm long; sepals persistent; beak of fruit (5) 8–
12 mm long; fruiting pedicels (2) 3–7 cm long……………………………. Kallstroemia grandiflora
Kallstroemia californica (S. Watson) Vail
Baiburín, mal de ojo. Figure 39.
Stems generally trailing, often 20–50 cm long, sometimes to 1 m. Plants pubescent (strigose)
or glabrate or glabrous especially with age. Leaves 2–4.5 (6) cm long, with 3–6 (7) pairs of leaflets.
Petals 4–6 mm long, yellow to yellow-orange and of a single color. Fruiting pedicels often 1–2.3 cm
long. Body of fruit ovoid, 4–5 mm long, the beak usually shorter than to about as long as the body.
Widespread across the desert lowlands, especially washes, sand flats, and dunes.
Southeastern California and southern and western Arizona to western Texas, southern
Nevada and southern Utah, and northern Mexico including both states of Baja California Sur and
southward to Nayarit and Zacatecas.
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OP: Growler Valley, 2 Nov 1951, Supernaugh 452. Armenta Well Ranch, 13 Sep 1978, Bowers 1529.
Aguajita Wash, 14 Sep 1988, Felger 88-411.
CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 1992, Felger 92-674 (ARIZ, ASU). N of Jose Juan
Tank, 15 Sep 1992, Felger 92-738. East Pinta Sands, 15 Sep 1992, Felger 92-762. Small wash near hills N of
Agua Dulce Mts, along the Camino del Diablo, 6.6 mi W of Organ Pipe/Cabeza Prieta boundary, 26 Sep 2013,
Rutman 20130926-18.
TA: Coyote Water, 25 Oct 2004, Felger 04-47
.

Figure 39. Kallstroemia californica. (A) Sandy soil near N boundary of Organ Pipe, 17 Sep 2013. (B) La Abra
Plain, 12 Sep 2006. (C) S of Punta Bufeo, Baja California, 18 Oct 2006, photo by Patrick Alexander (SEINet).
(D) By Lucretia Breazeale Hamilton.

Kallstroemia grandiflora Torrey ex A. Gray
Summer poppy; baiburín, mal de ojo. Figure 40.
Stems variously ascending, spreading or ultimately trailing with upturned tips, 15–100 (150)
cm long; with soft to bristly hairs. Leaves 4.5–12 cm long, with 5–9 pairs of leaflets. Sepals green in
bud, becoming pale orange after the flowers open. Flowers showy, opening about an hour after dawn
and fading by mid-afternoon (or remaining open all day on cloudy days). Nectaries greenish; ants
and a variety of flying insects eagerly feed at the nectaries. Corollas (3) 5–7 cm wide, orange with
high color saturation; fading to pale yellow-orange or sometimes whitish usually by mid-afternoon.
Corolla center and filaments dark orange-red (darker than the rest of the corolla); individual petals
often (15) 20–35 mm long and 2–3.6 cm wide. Anthers yellow, often open by 8 a.m. Ovary and style
green. Fruiting pedicels (2) 3–7 cm long. Body of fruits 4–5+ mm long and knobby; fruiting beak
(5) 8–12 mm long (or as short as 5 mm when drought stressed).
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Figure 40. Kallstroemia grandiflora. (A) N boundary of Organ Pipe, 17 Sep 2013. (B) By Lucretia Breazeale
Hamilton. (C) Hwy 85 at mile 20, 6 Sep 2013. (D) Why, 23 Aug 2014. (E) Hwy 86, mile marker 62, E of
Why, 20 Aug 2006.

One of the most common and attractive summer wildflowers across the desert lowlands in
Organ Pipe and Cabeza Prieta, especially larger washes, arroyo bottoms, playas, roadsides, alluvial
flats, sand flats, and also on slopes; sometimes carpeting the desert with orange. Plants on dunes and
sand soils can become exceptionally large in seasons with generous rains.
Southeastern California and southern Arizona to western Texas and Mexico southward
Oaxaca; not known from the Baja California Peninsula. The name “summer poppy” often applied to
this summer wildflower is unfortunate because it is not a poppy (Papaveraceae).
OP: Armenta Well, 13 Sep 1978, Bowers 1528. Ambrosia flats, T18S, R5W, sec 14, 18 Aug 1988,
Baker 7618 (ORPI). Growler Wash, Wirt 2 Aug 1990 (ORPI). Cuerda de Leña near N boundary, Rutman 20
Aug 2001 (ORPI).
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CP: San Cristobal Wash, 14 Sep 1992, Felger 92-686. Sand over lava, E side Pinacate flow, 28 Nov
2001, Felger, observation.

†Kallstroemia sp./spp.
One or more species have been in the area for more than 29,000 years.
OP: †Alamo Canyon, seeds, 1150 to 29,110 ybp (5 samples). Montezuma’s Head, seeds, 13,500 &
20,490 ybp. Puerto Blanco Mts, fruit fragments, 1910 & 3400 ybp.

Larrea
Shrubs. Leaves with 2–17 leaflets. Five species, 4 in South America and 1 in North
America. Larrea is South American in origin and the single most widespread woody genus across
the major warm deserts of the New World in Argentina, Chile, Bolivia, Peru, Mexico, and
southwestern United States (e.g., Laport et al. 2012; Lia et al. 2001; Mabry et al. 1977; Porter 2016).
Larrea tridentata (Sessé & Moçiño ex de Candolle) Coville var. tridentata
[L. divaricata Cavanilles subsp. tridentata (Sessé & Moçiño ex de Candolle) Felger & C.H. Lowe]
Creosotebush; hediondilla, gobernadora; segai, segoi. Figures 41 & 42.
Highly aromatic and long-lived multiple-stemmed, trunkless shrubs often 0.8–2+ m tall with
very hard, brittle wood. Stems slender, the nodes swollen with dark rings or bands formed of resin
secreted by the inner surfaces of the stipules. Young stems and leaves with white hairs, the hairs soon
submerged in gummy, varnish-like glandular exudate, the exudate especially thick and viscid during
dry seasons. (Also see Ambrosia deltoidea and Baccharis sarothroides, Asteraceae, which show a
somewhat similar pattern of hairs holding or “trapping” gummy exudate and “drowning” in the
exudate.)
Leaves opposite, 5–12 mm long, subsessile or with short petioles, and 2 sessile leaflets, each
more or less lanceolate to broadly ovate, moderately curved (falcate), and united at their broad bases
(appearing as one simple leaf). Stipules 1.2–2.2 mm long, persistent after the leaves fall; broadly
triangular-lanceolate to ovate-triangular or sometimes orbicular, with an acute to narrowly obtuse,
short-acuminate tip; cordate at the base and often overlapping and tightly appressed to the stem
(appearing stuck to the stem by the sticky glandular exudate) to somewhat spreading. Glands on the
inner (adaxial) surface of the stipules secrete resin, making the plants highly glutinous. Youngest
stipules at the growing stem tips are green, clasping, leafy-glandular organs protecting the enclosed
apical meristem and are more viscid than the emerging leaf pair. These young green stipules soon
become yellow and then red-brown, gland-like, and covered with resin.
Fresh flowers 2.5–3 cm wide. Sepals 5. Petals 5, separate, narrowed below to a claw, the
claw often twisted and the petal blades held perpendicular to the flower axis like propeller blades.
Petals, stamens, and filament scales bright yellow; sepals and style green. Stamens 10, at first often
spreading or hanging down between the petals, soon standing up with the anthers close together;
filaments each with a prominent yellow scale or appendage, these serving to contain nectar produced
at the base of the style. Style at first equaling the stamens, with age projecting beyond them. Ovary
and fruits covered with silky white hairs; capsules obovoid, appearing as small fuzzy white balls with
5 mericarps tardily separating or remaining together; mericarps (5) 6–8 (10) mm long, 1-seeded,
densely hairy, often becoming reddish brown with age (Figure 41 & 42). Seeds 3.6–5 mm long, dark
brown to blackish, and sometimes green, and not producing mucilage (Figure 41).
To germinate the seeds for growing purposes, Sue Rutman and associates at Organ Pipe
soaked the seeds within the mericarps in water for 24–48 hours, changing the water several times.
The water turned rusty brown. Radicals began to emerge at about 24–36 hours. After the seedlings
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were about 10 days old, there would be some die-off, and other growers have reported similar die-off.
Soil fungi are important to Larrea, and Sue suspects the seedlings did not make a mycorrhizal
association and could not survive without it. For this reason, Sue grew the plants with native, not
sterilized, soil. Larrea are sensitive to root disturbance. When taking them out of nursery pots to
plant in the field, it was important to make sure the root ball did not fall apart. If the root ball
collapsed, the plant would surely die. Also see Barbour (1968) and Cagiwa et al. (2005).

Figure 41. Larrea tridentata. Mericarps (A) and seeds (B), Boulder Canyon, 30 Sep 2014.

Along with the common species of Ambrosia, Larrea is one of the most abundant and
widespread shrubs in the flora area. It extends across the desert floor and hills and rocky slopes to
summit elevations of all but the highest peaks such as in the Ajo Mountains.
Larrea tridentata is the most widespread shrub in the three major warm deserts of North
America and one of the primary elements in mapping or defining these deserts. The similarappearing L. divaricata occupies deserts in South America. The dune creosotebush, Larrea tridentata
var. arenaria L.D. Benson [L. divaricata subsp. tridentata var. arenaria (L.D. Benson) Felger] occurs
on wind blown sands and dunes in the Gran Desierto nearly adjacent to the present flora area and also
in southeastern California and northwestern Baja California (e.g., Felger 2000; Laport et al. 2012).
Creosotebush is the most important and universal medicinal plant in the flora area and nearby
regions and its highly aromatic herbage continues to be extensively employed: “The Desert Smells
Like Rain” (Nabhan 1982). It is likewise an important medicinal plant in other regions. The herbage
has been used in childbirth and to treat many conditions, including congestion, sore eyes, snake and
spider bites, and scorpion stings (Bean & Saubel 1972; Betty Melvin in Bell et al. 1980; Castetter &
Underhill 1935; Felger & Moser 1985; Kearney & Peebles 1960; Moerman 1998, 2003; Nabhan
1982; Rea 1997 Betty Melvin in Zepeda 1985).
“If you have a sore, you boil it and wash with it . . . the leaves, all that is green, and then you
put it on (like a plaster). That is the way my grandmother used to do it . . . the leaves, the brand new
ones, and they would put it on a sore. I’ve seen it when they boil it. My cousin . . . one time he
started bleeding from the nose. . . he almost died from it . . . after he left the doctor he started bleeding
again and so he went home to Phoenix and got some of that creosote and he drank it and washed and
washed with it and after awhile he forgot about it and it was all well . . . and then . . . he had a pain in
his stomach. Some kind of infection the doctor said and again he drank the creosote and he got all
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better. . . . But now the White People have gotten it now, that creosote, because it is good for many
things” (Betty Melvin in Zepeda 1985: 81; also in Felger 2007).
The wood is very hard, and its uses include arrow foreshafts and arrows for small game
hunting (both with a fire-hardened tip), basketry awls, crosspieces of saguaro fruit-gathering poles,
drills for the firedrill, rope twisters (for horsehair and/or mesquite-root twine), and tool handles. The
leafy branches were used for roofing and to cover the sides of the traditional O'odham “grass houses”
(Miguel Velasco in Zepeda 1985: 23). A dark reddish lac, from the scale insect Tachardiella larreae,
is sometimes found on the stems. This lac is plastic when heated and served as an important allpurpose sealant for sealing pottery vessels for food storage and hafting arrows; it was also was used
for medicinal purposes (e.g., Felger 2007; Felger & Moser 1985; Kondo & Gullan 2011).

Figure 41. Larrea tridentata. (A) N boundary of Organ Pipe, E of Hwy 85, 7 Mar 2008. (B) By Lucretia
Breazeale Hamilton. (C) Little Ajo Mts, 27 Mar 2005. (D) Ajo, 7 Jul 2006. (E) Growler Valley, 25 Apr 2006.
(F) Daniels Valley, 5 Dec 2014. (G) Valley of the Ajo, E of Bates Mts, Google Earth imagery by Digital Globe,
scale 1:527m, Oct 2013; red bar = 5 m, note the clonal “fairy ring” pattern of several of the plant clusters.
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There has been controversy over the taxonomic rank of the North American Larrea. Most
botanists confine L. divaricata to South America and call the North American plants L. tridentata.
Morphologic (Porter 1963) and molecular (Lia et al. 2001) data confirm that they are closely related.
Because of their similarities, Felger treated the North American population as L. divaricata subsp.
tridentata (Felger 2000; Felger & Lowe 1976; see discussion below). Although a case could be made
for recognizing the tridentata taxon either as a subspecies or distinct species (e.g., Laport et al. 2012),
current consensus leans towards recognizing the two taxa as separate species (e.g., Porter 2016).
Most Larrea divaricata from South America have obtuse to somewhat orbicular stipules
whereas the North American populations tend to have acuminate stipules. Hybrids between them
have stipules of intermediate morphology, as does L. divaricata from Peru. South American
creosotebushes are diploid (2n = 26) and North American creosotebushes include three chromosome
races: diploid, 2n = 26 in the Chihuahuan Desert; tetraploid, 2n = 52 in the Sonoran Desert; and
hexaploid, 2n = 78 in the Mojave Desert. Among the North American chromosome races there is
some overlap and no discernable morphological differences apart from stomatal size correlated with
ploidy (Hunter et al. 2001).
Differences in leaflet shape and pubescence for North and South American populations have
been reported, but the full span of this variation occurs in the current flora area and seems to be
influenced at least in part by environmental conditions. The variation in stipule shape seems to be the
“best” morphological feature by which the North and South American populations can realistically be
distinguished. These resin-producing organs undoubtedly have played a significant role in the
success of Larrea in aridlands with intense herbivore pressure. It seems reasonable to attach
taxonomic and evolutionary importance to these structures.
Some botanical taxonomic intrigue and history is repeated here. In 1970, Richard and his
major professor Charles Lowe changed the taxonomic rank of Larrea tridentata to a subspecies of L.
divaricata, a seemingly logical course of action. Lowe knew that members of the International
Biological Program (IBP) were planning to publish a similar taxonomic change, but in Lowe’s
opinion, he and Richard had come up with the idea first and he encouraged Richard to rush into print
with the nomenclature change. Having done so much work on Larrea, the IBP group was obviously
annoyed. Several years later, after presenting detailed analyses, various authors of the IBP group
(Mabry et al. 1977) concluded that L. divaricata and L. tridentata are “semispecies” but resisted the
subspecific status (also see Felger 2000).
Some people wonder how Larrea got from South America to North America, but this one
case of intercontinental disjunction is no more amazing than many others (e.g., Bray 1898; Porter
1974; Solbrig 1972). Although many of the North and South American intercontinental disjuncts are
small, sticky-seeded herbaceous plants (e.g., Fagonia and various Polemoniaceae), others have larger,
non-sticky seeds comparable in size to those of Larrea (e.g., Atamisquea emarginata, Capparaceae).
OP: Alamo Canyon, Nichol 26 Mar 1939. Quitobaquito, 14 Sep 1988, Felger 88-467. 2 mi NW of
Lukeville, 19 Jun 1989, Felger 89-226.
CP: Papago Well: 11 Apr 1978, Lehto 22496 (ASU); 24 Mar 2010, Felger 10-108 (ARIZ, ASU).
Cabeza Prieta Peak, 2550 ft, N side of summit, 24 Mar 1995, Yeatts 3657. Sierra Pinta, summit, 15 Nov 2003,
James Cain, photo.
TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2004, Felger 04-17. Tinajas Altas, 22 Nov 2008,
Felger 08-187. †Butler Mts, twigs, leaves, fruits, 740 to 11,250 ybp (7 samples). †Tinajas Altas, twigs, leaves,
fruits, 4010 to 18,700 ybp (10 samples).
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Native to the Old World, mostly Africa and

*Tribulus terrestris Linnaeus
Puncture vine, goathead, caltrop; torito, toboso. Figure 43.
Hot-weather ephemerals with sprawling, prostrate stems. Leaves pinnate, 1–4.5 cm long,
with 4–7 leaflet pairs, the leaflets of the lower pair unequal in size. Flowers yellow, the petals 5 mm
long or less, with 5 glands between the stamens at the base of the ovary. Ovary with 5 carpels. Fruits
15–18 mm wide, horizontally flattened, at maturity breaking into 5 intricately sculptured spiny
mericarps (or fewer by abortion), each with (1) 2 larger tack-like spines, which invariably land with
the largest spine pointed up.

Figure 43. Tribulus terrestris. (A) By Lucretia Breazeale Hamilton. (B & E) Why, 31 Jul 2014. (C) San
Carlos, Sonora, 10 Mar 2015, photo by Sue Carnahan. (D) San Pedro Riparian National Conservation Area, 9
Sep 2006, photo by Liz Makings (SEINet).

Occasional in the flora area and apparently not established although it is common in adjacent
disturbed areas. We predict that it will become established in the flora area.
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Native to the Old World, now naturalized and weedy worldwide.
CP: Tule Desert, Silt Valley, 3 Oct 1963, Simmons 7.
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ABSTRACT
A floristic account is provided for the aster or daisy family as part of the vascular plant flora of
the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife
Refuge, and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern Arizona. This is
the largest family in the flora area; the modern flora includes 106 taxa in 65 genera, with only 9 non-native
species. The fossil record is rich; at least 30 species are known from fossils, including at least four taxa no
longer present in the area. Fifty-seven (59 percent) of the composite taxa are annuals (ephemerals), most
of which are cool-season (winter-spring) species. Non-native taxa are remarkably few (9 species; 3 of
them are not established as reproducing populations) and none are invasive. This is the twenty-first
contribution for this flora series published in Phytoneuron and also open access on the website of the
University of Arizona Herbarium (ARIZ).

Asteraceae (comps) and Orchidaceae (orchids) are the two largest families of vascular plants.
Comps include about 1620 genera and 25,040 species, or about 9% of the world flora (Stevens 2012).
Mexico contains nearly 10% of the world’s species of comps and North America north of Mexico has
a similar diversity. The family is especially well developed and diverse in semi-arid regions of the
world. The worldwide success of the composite family in terms of taxonomic and ecological
diversity is due in large part to the evolutionary plasticity of the capitulum (flower head) as a
functional flower (Jeffrey 2009) and the highly developed and efficient chemical defenses against
herbivores (e.g., Cronquist 1981). Indeed, while studying Sonoran Desert composites one is
impressed by the prevalence and diversity of glands on the stems, leaves, and especially youngest
growth and exposed surfaces of phyllaries and corollas. These glands occur in combination with a
great diversity of hairs (trichomes).
This contribution is the final installment for the vascular plant flora of the contiguous
protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge,
and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern Arizona (Figure 1).
The previously published parts are listed on the last page of this publication. The first article in this
series includes maps and brief descriptions of the physical, biological, ecological, floristic, and deep
history of the flora area (Felger et al. 2013a). This flora includes the modern, present-day taxa as well
as fossil records from packrat middens. This flora is specimen-based; we have seen nearly all
specimens cited.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.

Explanation of the format for the flora series is provided in part 3 (Felger et al. 2013b).
Vernacular, or common names, when known or deemed worthwhile, are given in English, Spanish
(shown in italics), and the Hia-Ced O’odham dialect, respectively. Non-native taxa in the flora area
are marked with an asterisk (*) and non-natives not established as reproducing populations are
marked with two asterisks (**). Fossil specimens are indicated with a dagger symbol (†) and fossils
of taxa no longer present in the flora area are marked with two dagger symbols (††). All specimens
cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,
Thiers 2016). All photos and scans are by Sue Rutman and all line art is by Lucretia Breazeale
Hamilton (1908–1986) unless otherwise stated.
Area designations are: OP = Organ Pipe Cactus National Monument, CP = Cabeza Prieta
National Wildlife Refuge, TA = Tinajas Altas Region. Baja California refers to the northern state and
Baja California Sur to the southern state of the peninsula, and Baja California Peninsula refers to both
states or when the specific state is not known. The identification keys are for the modern flora; taxa
not established as reproducing populations or no longer occurring in the flora area are not included in
the keys. Descriptions and keys pertain to taxa and populations as they occur in the flora area.
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Asteraceae in Southwestern Arizona
Annuals, herbaceous perennials, and shrubs (elsewhere sometimes vines and small trees).
Leaves highly variable, simple but often deeply lobed to highly dissected; stipules none (sometimes
with stipule-like leafy appendages at leaf bases, e.g., Verbesina encelioides). Individual flowers
(florets) usually small, highly variable; bisexual, staminate, or pistillate; pistillate florets either fertile
(producing fruit) or sterile (asexual, or neuter, not producing fruit). Florets organized into a head
(capitulum) surrounded by bracts (phyllaries) forming the involucre (or phyllaries rarely absent, e.g.,
Stylocline). Heads usually on a peduncle (stem supporting the flower head) with few to many florets.
Composites in the flora area as well as the Sonoran Desert Region have four kinds of florets:
1. Disk florets: Corollas tubular, (3- or 4-) 5-lobed, radially symmetric or rarely slightly bilaterally
symmetric; usually bisexual or sometimes functionally staminate (the stigma present but fruit not
produced). Many comps have only disk florets (discoid heads), e.g., Baccharis, Bebbia,
Palafoxia, and Peucephyllum; others have disk florets in the center of the flower head and
surrounded by ray florets.
2. Ray florets: Corollas with a short tube below a limb, the limb (ray or ligule) strap-shaped
(extended on one side, the floret thus bilaterally symmetric) and usually 3-toothed or 3-veined, or
rarely the limb greatly reduced or absent (the florets eligulate, e.g., Erigeron canadensis). Ray
florets pistillate and fertile (producing fruit) or sterile, and surrounding (exterior to) the disk
florets: e.g., Baileya, Encelia farinosa, and Geraea.
3. Ligulate florets: Florets bisexual; all florets in the head of the same kind, although the inner ones
often smaller, the florets usually numerous in each head. Corollas tubular below, with a 5toothed limb (ligule or “ray”), the floret thus bilateral: e.g., Malacothrix, Rafinesquia,
Stephanomeria, and Uropappus.
4. Bilabiate florets: Florets bisexual; all florets in the head of the same kind. Corollas 2-lipped, the
inner (toward center) lip 2-lobed, the outer lip 3-lobed, the floret thus bilateral: Acourtia and
Trixis.
Calyx modified as the pappus or sometimes absent. The pappus diverse, often represented by
awns, bristles, hairs, or scales, and variously smooth, scabrous, or feathery (plumose). Stamens (4) 5,
inserted on the corolla, the anthers usually united around the style, the filaments not fused (filaments
fused and anthers separate in Ambrosia and Xanthium) or stamens absent from unisexual pistillate
flowers. Ovary inferior, the style solitary and often ringed at the base by a nectary, the stigma 2branched. Fruit 1-seeded, referred to here as an achene, although technically a cypsela.
This is the largest family in the flora area as well as the Sonoran Desert and globally. The
106 taxa (Table 1; excluding taxa not established and fossils no longer present) in the modern flora
area represent 15% of the total flora, a percentage comparable to that of the flora of adjacent
northwestern Sonora (Felger 2000). At least 30 species are known from the fossil record, four of
which are known from the flora area only by fossils. Non-native taxa are remarkably few (9 species)
and none are invasive. Three of the non-natives are not established as reproducing populations.
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Table 1. Local distributions of composite taxa for the flora in southwestern Arizona. † = Modern taxa also
represented by a fossil specimen; †† = fossil taxa not found in the modern flora area; * = non-native taxa; ** =
non-natives not established (not reproducing) in the flora area. OP = Organ Pipe Cactus National Monument;
CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. S = Summer/warm-season
ephemerals; W = cool-season/winter-spring ephemerals; NS = non-seasonal ephemerals and NS/P = nonseasonal ephemerals sometimes becoming perennials; PR = perennials. Localities and growth forms in
parentheses are ones that are rare or seldom found (probably not reproducing), or known only from fossils and
not part of the modern flora, and are not counted in the totals.

REGION
TAXON

Acamptopappus
sphaerocephalus
Acourtia nana
Acourtia wrightii
Adenophyllum porophylloides
Ageratina paupercula
Ambrosia ambrosioides
†Ambrosia confertiflora
Ambrosia cordifolia
†Ambrosia deltoidea
†Ambrosia dumosa
Ambrosia dumosa ×
A. ilicifolia
†Ambrosia ilicifolia
Ambrosia monogyra
†Ambrosia salsola
Artemisia dracunculus
†Artemisia ludoviciana
(††Artemisia tridentata)
Baccharis brachyphylla
Baccharis salicifolia
Baccharis sarothroides
†Bahiopsis parishii
Baileya multiradiata
Baileya pleniradiata
†Bebbia juncea
†Brickellia atractyloides
Brickellia californica
†Brickellia coulteri
Brickellia frutescens
(†Brickellia sp.)
(††Calycoseris parryi)
Calycoseris wrightii
(**Carthamus tinctorius)
*Centaurea melitensis

GROWTH FORM

Organ Cabeza Tinajas
Pipe Prieta
Altas Summer

Ephemerals
Winter

Non- Perennial
seasonal

OP

PR

OP
OP
OP
OP
OP
OP
OP
OP
OP

OP
OP
OP
OP
(OP)
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
(OP)
(OP)
OP
(OP)
OP

CP
CP

TA
TA

CP
CP

(TA)
TA

PR
PR
PR
PR
PR
PR
PR
PR
PR

TA

PR

TA

PR
PR
PR
PR
PR
(PR)
PR
PR
PR
PR

CP
CP

CP
CP
CP

TA
(TA)

CP
CP
CP
CP
CP
CP
CP
CP

TA
TA
TA
NS
NS

TA
TA
TA

PR
PR
PR
PR
PR
(PR)

CP

CP
CP

(TA)
TA

(WI)
WI
(WI)
SU
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†Chaenactis carphoclinia
†Chaenactis stevioides
†Cirsium neomexicanum
Diaperia verna
(Dicoria canescens)
Dieteria asteroides
Eclipta prostrata
†Encelia farinosa
Encelia farinosa ×
E. frutescens
Encelia frutescens
†Ericameria cuneata
†Ericameria laricifolia
(††Ericameria teretifolia)
(†Ericameria sp.)
*Erigeron canadensis
Erigeron lobatus
Eriophyllum lanosum
Gaillardia arizonica
Gamochaeta stagnalis
†Geraea canescens
Gutierrezia arizonica
†Gutierrezia sarothrae
†Gymnosperma glutinosum
(**Helianthus annuus)
Helianthus niveus
(††Heterotheca sp.)
Hymenothrix wislizeni
Hymenoxys odorata
Isocoma acradenia
Koanophyllon palmeri
*Lactuca serriola
Laënnecia coulteri
Leucosyris arida
Leucosyris carnosa
Logfia arizonica
Logfia depressa
Logfia filaginoides
Machaeranthera tagetina
Malacothrix fendleri
Malacothrix glabrata
Malacothrix sonorae
Monoptilon bellioides
*Oncosiphon piluliferum
Packera quercetorum
Palafoxia arida
Parthenice mollis
Pectis cylindrica
Pectis linifolia

OP
OP
OP
OP
OP
OP
OP

CP
CP

WI
WI
WI
WI
(WI)

CP
(CP)

NS/P
NS
CP

OP
OP
OP
OP
(OP)
(†OP)
OP
OP
OP
OP
OP
OP
OP
OP
OP
(OP)

TA
TA

CP
CP

CP
CP
CP
CP
CP
CP
CP
CP

TA

PR

TA

PR

TA
(TA)
(TA)
(TA)

PR
PR
PR
(PR)
(PR)
SU

TA

NS
WI
WI
WI
WI
WI

TA

PR
PR

TA
(SU)
SU

CP
(TA)
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP

CP
CP
CP

PR
PR

CP
CP
CP

TA
TA

CP
CP
CP

TA

NS
SU
NS/P
PR
WI
WI
WI

TA

NS
CP
CP
CP
CP
CP

WI
WI
WI
WI
WI

TA

PR
CP
CP

OP

(W/P)
W/P
WI

TA

WI
SU
SU
SU
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Pectis papposa
Perityle ajoensis
†Perityle emoryi
(††Perityle sp.)
†Peucephyllum schottii
Pleurocoronis laphamioides
Pleurocoronis pluriseta
(†Pleurocoronis sp.)
Pluchea odorata
Pluchea sericea
†Porophyllum gracile
Prenanthella exigua
Psathyrotes ramosissima
Pseudognaphalium canescens
Psilostrophe cooperi
Rafinesquia californica
†Rafinesquia neomexicana
Senecio flaccidus
Senecio lemmonii
Senecio mohavensis
*Sonchus asper
*Sonchus oleraceus
Stephanomeria exigua
Stephanomeria pauciflora
Stephanomeria schottii
Stylocline gnaphaloides
Stylocline micropoides
†Thymophylla concinna
Thymophylla pentachaeta
Townsendia annua
Trichoptilium incisum
†Trixis californica
Uropappus lindleyi
(**Verbesina encelioides)
Xanthisma gracile
†Xanthisma spinulosum
Zinnia acerosa
Totals: 106

OP
OP
OP
(OP)

CP

TA

SU
PR

CP

TA

CP

TA

CP

TA
(TA)

WI
(WI)
PR
PR
PR
(PR)

OP

OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
OP
(OP)
OP
OP
OP
97
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SU
CP
CP
CP

WI
WI
PR
PR

CP
CP
CP

TA

CP
CP
CP
CP

TA
TA
TA

CP
CP

TA

CP
CP
CP

TA

CP
CP
CP

PR
PR

TA
TA
TA

WI
WI
WI
W/P
WI
WI
WI
WI
PR
WI
WI
WI
WI
PR
WI
WI

TA
TA

PR
WI
(NS)
SU

CP

TA

74

43

PR
PR
10

39

8

49

Approximately 57 taxa (59%) of the composite species in the flora area are annuals, mostly
short-lived annuals or ephemerals. Desert annuals that complete their life cycle within a single
season are termed ephemerals, and those with longer life spans are termed annuals, although the
distinctions can be subjective. Three general kinds of ephemerals are distinguished: (1) Winterspring ephemerals grow during the cooler seasons and may flower during late fall, winter, or spring.
The majority of ephemerals (39 taxa) in the flora area are cool-season, or winter-spring ephemerals.
(2) Hot weather or summer ephemerals usually germinate with the first substantial summer
thunderstorms. Some may also grow with early fall rains (such as hurricane-fringe storms) while the
soil and air temperatures are still high, allowing quick maturity. (3) Non-seasonal ephemerals grow
with sufficient soil moisture at any time of the year. Most of the remaining local composites are
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herbaceous perennials or small shrubs, and a few such as Ambrosia monogyra, Baccharis salicifolia,
B. sarothroides, Peucephyllum schottii, and Pluchea sericea are woody shrubs reaching 1.5–3 m in
height. Three small composite shrubs are important and widespread components of the local desert
vegetation: Ambrosia deltoidea, A. dumosa, and Encelia farinosa.
Most composites in this flora are insect-pollinated. Approximately 52 species have yellow
flowers, e.g., Encelia farinosa, Baileya spp., Geraea canescens, and Pectis papposa. Twenty-nine
species have white to pinkish flowers, e.g., Rafinesquia neomexicana, and some are generally
nocturnal or crepuscular, e.g., Stephanomeria spp. There are only a few species with blue, lavender,
or pink flowers, e.g., Cirsium neomexicanum, Pluchea odorata, and P. sericea. Some have blue,
purple, or pink rays but yellow disk flowers, e.g., Erigeron lobatus, Dieteria asteroides, Leucosyris
arida, and Machaeranthera tagetina. The Ambrosiinae, e.g., Ambrosia, are wind-pollinated, with
corollas absent from female flowers and reduced on male flowers. Others, such as the filaginoids
(Diaperia, Logfia, and Stylocline), have minute flowers with reduced corollas and apparently are
selfing (at least within a single flower head). Other apparently selfing comps in the flora area include
Pectis cylindrica and Uropappus lindleyi.
The composite genera in the flora of southwestern Arizona are classified in the following
higher taxa (adapted from Barkley et al. 2006):
SUBFAMILY ASTEROIDEAE
Tribe Anthemideae
Artemisia
Oncosiphon
Tribe Astereae
Acamptopappus
Baccharis
Dieteria
Ericameria
Erigeron
Gutierrezia
Gymnosperma
Heterotheca
Isocoma
Laënnecia
Leucosyris
Machaeranthera
Monoptilon
Townsendia
Xanthisma
Tribe Eupatorieae
Ageratina
Brickellia
Koanophyllon
Pleurocoronis
Tribe Gnaphalieae
Diaperia
Gamochaeta
Logfia
Pseudognaphalium
Stylocline

Tribe Heliantheae
Subtribe Ambrosiinae
Ambrosia
Dicoria
Parthenice
Subtribe Baerinae
Eriophyllum
Subtribe Chaenactidinae
Chaenactis
Hymenothrix
Palafoxia
Peucephyllum
Subtribe Ecliptinae
Eclipta
Encelia
Geraea
Verbesina
Zinnia
Subtribe Gaillardinea
Baileya
Gaillardia
Hymenoxys
Psathyrotes
Psilostrophe
Trichoptilium
Subtribe Helianthinae
Bahiopsis
Helianthus
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Subtribe Galinsoginae
Bebbia
Subtribe Pectidinae
Adenophyllum
Pectis
Porophyllum
Thymophylla
Subtribe Peritylinae
Perityle
Subtribe Plucheeae
Pluchea
Subtribe Senecioneae
Packera
Senecio
SUBFAMILY CARDUOIDEAE
Tribe Cynareae
Carthamus
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Centaurea
Cirsium
SUBFAMILY CICHORIOIDEAE
Tribe Cichorieae
Calycoseris
Lactuca
Malacothrix
Prenanthella
Rafinesquia
Sonchus
Stephanomeria
Uropappus
SUBFAMILY MUTISIOIDEAE
Tribe Mutisieae
Acourtia
Trixis

Key to the Genera
♦1. Plants with milky sap; all florets bisexual and ligulate, the ligules 5-lobed, similar in shape
(inner florets often smaller), and strap-like or ray-like.
2. Pappus of lanceolate, papery scales, cleft at apex with the midrib extending into a slender bristle,
the bristle not plumose…………………………………………………………………... Uropappus
2. Pappus of slender feathery or thread-like (capillary) bristles (if expanded and scale-like at base,
then the apex plumose).
3. Pappus bristles plumose.
4. Heads medium to large, the larger phyllaries (13) 17–22 mm long; ligules of larger (outer)
florets usually 15–30 mm long; achenes tapering into a slender beak; pappus bristles (6) 9.5–14
mm long…………………………………………………………………………….. Rafinesquia
4. Heads small, the phyllaries 6–10.5 mm long; ligules 6–12 mm long; achenes columnar (not
tapering), ending abruptly (truncate); pappus bristles 2.2–8 mm long…………. Stephanomeria
3. Pappus bristles thread-like (capillary), smooth to barbellate but not plumose.
5. Achenes beaked, the beak slender like a wire and about as long as, or longer than, body of
achene…………………………………………………………………………………... Lactuca
5. Achenes not beaked (sometimes narrowed to a neck but the neck not slender like a wire and
much shorter than the achene body).
6. Achenes flattened, rounded at apex; stems leafy, at least below; leaf margins bristle-tipped
or not…………………………………………………………………………………. Sonchus
6. Achenes cylindrical, truncate at apex; stem leaves absent, few, or much reduced; leaf
margins not bristly.
7. Florets 3 or 4 per head, the phyllaries 4–5 mm long……………………….. Prenanthella
7. Florets 10 or more, the phyllaries more than 7 mm long.
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8. Plants without tack-shaped hairs, the involucres and new growth moderately woolly;
achenes 1.8–2.4 mm long, cylindrical (without a neck)…………………….. Malacothrix
8. Upper part of plants including involucres with conspicuous tack-shaped glands,
otherwise glabrous or nearly so; achenes 7 mm long, narrowed to a slender neck just
below pappus…………………………………………………………………. Calycoseris
♦1. Sap not milky; florets not strictly ligulate; heads with (1) ray and disk florets, the rays sterile or
pistillate, usually 3-toothed or 3-lobed, or (2) disk or disk-like florets only, the corollas showy to
reduced or lacking (florets sometimes enclosed in burs), or (3) bilabiate (2-lipped) florets only.
9. Vegetative parts (herbage and phyllaries) conspicuously resinous-glutinous, sticky and
aromatic (these plants also key out elsewhere).
10. Monoecious, male and female flower heads on the same plant, the florets of each flower head
of a single sex, the female flowers enclosed in burs or nut-like structures……………... Ambrosia
10. Dioecious, male and female flower heads on separate plants, or the flower heads with male
and female or bisexual florets, flowers not in burs or nut-like structures.
11. Annuals (stems and leaves glandular-sticky, phyllaries mostly equal in length and
glandular, flowers dull whitish, achenes 1 mm long;)}…………………………….... Laënnecia
11. Herbaceous perennials or shrubs.
12. Leaves pinnately 2- or 3-times dissected nearly to the midrib……………... Hymenothrix
12. Leaves with entire margins or sometimes lobed but not pinnately dissected.
13. Leaves filiform, terete or nearly so, not lobed, less than 2 mm wide.
14. Woody shrubs usually 1 m or more tall; flowers heads 1+ cm long, solitary and
sessile at stem tips…………………………………………………………. Peucephyllum
14. Small shrubs or subshrubs mostly 1 m or less tall; flower heads 4–6 mm long.
15. Flower heads 5–6 mm long; heads with 12–22 flowers; achenes 3.5–4 mm long.
…………………………………………………………………...Ericameria laricifolia
15. Flower heads 4–5 mm long; heads with 8–12 flowers; achenes 1.8–2 mm long.
………………………………………………………………….. Gutierrezia sarothrae
13. Leaves not filiform or terete, 2 mm or more wide, or if very narrow then at least some
leaves toothed or lobed and the blades flattened or at least not terete.
16. Heads with small ray florets as well as disk florets; pappus none…… Gymnosperma
16. Heads of disk florets; pappus conspicuous.
17. Plants often 1–2+ m tall; male and female flowers on separate plants; flowers dull
whitish………………………………………………………………………... Baccharis
17. Plants not more than 1 m tall; flowers bisexual and yellow…….................. Isocoma
9. Vegetative parts not conspicuously resinous-glutinous and sticky.
18. Heads of bilabiate florets only; achenes expanded at apex into a disk bearing numerous
pappus bristles.
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19. Perennial herbs; leaves usually 2 cm or more in width, often firm, spinescent-toothed,
largely semi-persistent, often not losing their shape when dry; flowers lavender to pinkish.
…………………………………………………………………………………………. Acourtia
19. Small shrubs; leaves usually less than 1.5 (2) cm wide, thin and soft, not spinescent-toothed,
shriveling when dry; flowers yellow……………………………………………………… Trixis
18. Heads with ray and disk florets, or only disk or disk-like florets, the florets not bilabiate;
achenes various.
20. Heads of disk and ray florets, the rays usually obvious (taxa with small, inconspicuous, or
early-deciduous rays will key out in either choice).
21. Perennials (dwarf shrubs) with conspicuous white rays………………………………….. Zinnia
21. Ephemerals or perennials, the rays not white, or if white then not perennials.
✪22. Pappus none (caution: refers to absence of pappus at top of achene; do not confuse hairs
on side of achenes with the pappus).
23. Leaves opposite; ray white, minute, and numerous……………………..………...... Eclipta
23. Leaves alternate (sometimes opposite below in Helianthus).
24. Leaves essentially glabrous (minutely scabrous), usually resinous; stems slender and
woody; heads 1.5 mm wide………………………………………………….... Gymnosperma
24. Leaves hairy, not resinous; herbaceous or if slightly woody then stems not slender; heads
more than 10 mm wide.
25. Larger leaves basal, near ground; rays persistent; achenes more or less cylindrical and
ribbed……………………………………………………………………………....... Baileya
25. Leaves terminal or along stems; rays not persistent; achenes flattened or 4-angled and
not ribbed.
26. Weak-wooded shrubs; leaves mostly crowded (close together) at stem tips; herbage,
especially stem tips, white woolly; achenes flattened, the margins outlined with white
hairs; pappus absent………………………………...………………...… Encelia farinosa
26. Ephemerals or herbaceous perennials; leaves scattered along stems; achenes angular
or only slightly compressed, the margins undifferentiated; pappus of 2 or more deciduous
scales. …………………………………………………………........................ Helianthus
✪22. Pappus present, at least on disk achenes.
27. Rays with (2) 3 (4) terminal teeth or lobes.
28. Most leaves with slender lobes (less than 1 mm wide); flower heads (receptacle) globose
to conical…………………………………………………………………………. Hymenoxys
28. Leaves not lobed or lobes more than 1 mm wide; flower heads (receptacle) not globose or
conical.
29. Plants stinky; leaves grayish, opposite below, alternate above, larger leaves with
stipule-like leafy appendages near the petiole base; disk achenes enclosed in chaffy bracts;
pappus none on ray achenes, of 1 or 2 short awns on disk achenes……………....Verbesina
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29. Plants not stinky; leaves green or grayish, alternate, without stipule-like appendages;
achenes not enclosed in chaffy bracts; pappus of scales.
30. Leaves green, disk achenes not enclosed in chaffy bracts; rays not persistent
……………………………………………………………………………….… Gaillardia
30. Leaves grayish (plants densely white-hairy); rays persistent.................... Psilostrophe
27. Rays entire, not cleft into lobes.
31. Rays white, pink, or lavender (not yellow); disk yellow.
32. Rays white or pink (mostly cool-season ephemerals).
33. Rays white.
34. Plants glabrous.
35. Plants (especially leaves and phyllaries) with dark-colored, oval or round oil
glands……………………………………………………….. Thymophylla concinna
35. Plants without oil glands.
36. Leaves 1–2 mm wide; achenes densely hairy throughout, and with bulboustipped hairs…………………………………………………. Gutierrezia arizonica
36. Plants essentially glabrous; leaves more than 10 mm wide; achenes with hairs
at margins and not bulbous tipped………………………………… Perityle emoryi
34. Plants pubescent.
37. Plants white-woolly; leaves linear to narrowly oblanceolate, entire.
…………………………………………………………………..……… Eriophyllum
37. Plants green, with scattered short hairs; leaf blades palmately toothed to
lobed……………………………………………………..…………... Perityle emoryi
33. Rays pink
38. Leaves 0.7–3.5 mm long; rays curling (rolling) in with age; achenes 1.5 mm long,
with straight hairs; pappus of golden-brown scales and bristles, not barbed.
…………………………………………………………………………..…. Monoptilon
38. Leaves 1–2 cm long; rays remaining straight (not rolling); achenes 2–3 mm long,
with knob-tipped hairs; pappus bristles white and barbed………………… Townsendia

32. Rays lavender or purple.
39. Plants dotted with conspicuous oil glands; leaves opposite; florets purplish and
inconspicuous; rare in the flora area…………………………………...….. Pectis linifolia
39. Plants without oil glands; leaves basal or alternate; not rare.
40. Larger leaves petioled; rays more than 80…..………………..….. Erigeron lobatus
40. Leaves petioled or sessile; rays fewer than 40.
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41. Leaves petioled or sessile; rays 8–16; disk achenes covered with white
hairs………………………………………………………………… Machaeranthera
41. Leaves petioled or sessile; rays 20 or more.
42. Leaves sessile; rays more than 30; ray and disk achenes with a pappus of many
bristles………………………………………………………………….….. Dieteria
42. Leaves sessile or larger ones petioled; rays 20–35+; ray achenes without a
pappus…………………………………………………................. Leucosyris arida
31. Ray and disk florets/corollas yellow.
43. Plants dotted with conspicuous oil glands; glabrous or essentially so.
44. Leaves opposite; entire except marginal bristles near leaf base…………..……. Pectis
44. Leaves opposite or alternate; pinnately lobed; without marginal bristles.
45. Leaves mostly alternate; leaf segments needle-like; phyllaries separate (at least with
age); rays yellow-orange……………………………………………….. Adenophyllum
45. Leaves mostly opposite (upper ones may be alternate); leaf segments not sharppointed; inner phyllaries united most of their length; rays yellow.
……………………………………………………............... Thymophylla pentachaeta
43. Plants without oil glands; mostly pubescent and often glandular-pubescent.
.
46. Heads medium-size to large, usually (2) 3–5 cm wide including rays; receptacles with
chaffy bracts subtending and partly enclosing disk florets.
47. Phyllaries margins conspicuously ciliate with long white hairs; winter-spring
ephemerals……………………………………………………………….……… Geraea
47. Phyllaries not ciliate; non-seasonal ephemerals or shrubs.
48. Much-branched subshrubs or shrubs; heads including rays not more than 3.5 cm
wide; phyllaries not leafy, 5 × 1.5–2 mm; rays 1.2–1.5 cm long.
........................................................................................................................ Bahiopsis
48. Few-branched herbaceous perennials or rarely ephemerals; heads including rays
(3.5) 4–9 cm wide; phyllaries leaf-like, 8–10 × 1.8–3.5 mm; rays mostly 2–3 cm
long.………………………………………………………………………. Helianthus
46. Heads small to medium-size, mostly less than 2.5 cm wide; receptacles without
chaffy bracts (disk florets not subtended by bracts).
49. Pappus of many, slender and soft (capillary) white bristles.
50. Terminal leaf lobe much broader and larger than the lateral lobes; calyculus
inconspicuous or absent…………………………………………………….... Packera
50. Leaves simple or with slender lobes, the terminal lobe not larger than lateral
lobes; phyllaries equal, and with an outer series of smaller, accessory bracts (the
calyculus)……………………………………………………………………... Senecio
49. Pappus various, not of many, soft, slender, white bristles.
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51. Plants densely white-hairy; rays persistent………………………..... Psilostrophe
51. Plants not densely white-hairy; rays not persistent.
52. Herbage glutinous, glandular punctate with dot-like glands the same color as
the herbage; flower heads 4–5 mm wide, in dense clusters.
……………………………………………………………... Gutierrezia sarothrae
52. Herbage not glutinous and not glandular punctate; flowers heads 1.5–3.5 cm
wide, solitary or few on a stem………………………………………… Xanthisma
20. Heads of disk florets only, outer florets without an obvious ligule or ray, or if ray florets
present then disk-like (inconspicuous or reduced, or lacking a well-developed ligule—eligulate; if in
doubt about presence of rays then take this choice).
53. Heads unisexual; female florets enclosed in a bur or woody, winged involucre or nut-like
structure…………………………………………………………………………………… Ambrosia
53. Heads not unisexual (or some heads of Dicoria with male flowers only); female florets not
enclosed in burs or as above.
54. Ephemerals or perhaps biennials (Cirsium); plants thistles or somewhat thistle-like, the heads
and leaves spinescent (rarely not spiny in some cultivars of Carthamus).
55. Stems shiny white, not winged; pappus none…………………………………… Carthamus
55. Stems green and not shiny, winged with decurrent leaf bases; pappus bristles well
developed.
56. Plants commonly more than 1 m tall; lower leaves mostly 20–40 cm long; flower heads
more than 3.5 cm wide, the flowers pale lavender…………………………………… Cirsium
56. Plants generally less than 0.6 m tall (to 1 m when shaded and well watered); lower leaves
5–15 cm long; heads 2.5–2.8 cm wide, the flowers bright yellow………………… Centaurea
54. Ephemerals or perennials; heads and leaves not spinescent; plants not thistle-like.
57. Plants tomentose, white-woolly.
58. Herbaceous perennials; leaves bicolored (greener above), and especially the lower leaves with a
few large lobes………………………………………………………………. Artemisia ludoviciana
58. Ephemeral or herbaceous perennials; leaves similar (or nearly so) in color on both surfaces,
entire or lobed.
59. Stems thick; leaves obviously petioled, the blades as wide as or wider than long, thick, and
with conspicuously incised veins……………………………………………………... Psathyrotes
59. Stems not noticeably thick; leaves sessile or the petioles inconspicuous, short, or winged, the
blades longer than wide, not noticeably thick, the veins inconspicuous.
60. Leaves coarsely toothed; individual flowers small but readily visible, bright yellow; achenes
more than 2 mm long…………………………………………………………….. Trichoptilium
60. Leaves entire; individual flowers minute, inconspicuous and dull-colored; achenes 1 mm or
less in length.
61. Herbaceous perennials also flowering in first season, mostly more than (15) 20 cm tall.
…………………………………………………………………………… Pseudognaphalium
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61. Small cool-season ephemerals, usually less than 15 (20) cm tall (“fuzzy little comps”).
62. Pappus none……………………………………………………………………. Diaperia
62. Pappus present.
63. Majority of bracts on flower head not directly associated with florets; all florets with
a pappus; wet soil at waterholes…………………………………………….. Gamochaeta
63. Majority of bracts on head partially or completely enclosing a floret; outer florets
without a pappus; widespread, desert habitats and dry watercourses.
64. Inner florets all bisexual, the achenes usually developing and with copious pappus
(averaging more than 12 bristles per floret); receptacle often flat-topped
…………………………………………………………………………........…… Logfia
64. Inner florets all staminate, the achenes not developing and their pappus none or
vestigial; receptacle often conical or cylindrical…………………………...... Stylocline
57. Plants glabrous or hairy but not woolly.
65. Tall annuals or weakly-wooded shrubs; outer or all florets subtended by chaffy bracts of the
receptacle, the bracts folded around the achenes and falling with them.
66. Annuals; pappus none.
67. Plants not notably tall, less than 1 m tall; leaves 3–6 cm long, opposite below, alternate
above............................................................................................................................. Dicoria
67. Tall annuals, mostly more than 1 m tall; leaves more than 10 cm long, all alternate.
……………………………………………………………………………………. Parthenice
66. Perennial subshrubs; pappus present.
68. Leaves alternate; achenes 7–10 mm long, the margins with long white hairs; pappus none.
………………………………………………………………………………. Encelia frutescens
68. Leaves opposite, or the upper ones alternate; achenes 2–4 mm long, the margins ciliate or
not but not with long white hairs; pappus present.
69. Achenes 2.8–4 mm long, the margins ciliate; pappus of lacerate and aristate scales, not
plumose……………………………………………………………………………... Bahiopsis
69. Achenes 2.3–3 mm long; pappus of plumose (feathery) bristles………………….. Bebbia
65. Annuals, herbaceous perennials, or shrubs; receptacle naked, without chaffy bracts.
70. Plants glaucous, the herbage bluish green.
71. Plants rhizomatous; not aromatic, lacking oil glands; flowers bright yellow.
……………………………………………………………………………... Leucosyris carnosa
71. Plants not rhizomatous; pungently aromatic, the leaves and bracts with conspicuous,
elongated oil glands; flowers whitish to pinkish………………………………….. Porophyllum
70. Plants not glaucous, the herbage not bluish green.
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★72. Ephemerals or annuals (borderline cases key out in both couplets)
73. Spring ephemerals; leaves 1–3-times pinnatisect (pinnately divided to midrib).
74. Flower heads 10–17 mm long and longer than wide; phyllaries 5–10 mm long; flowers white
to pale pinkish; pappus of papery scales…………………………………………….… Chaenactis
74. Flower heads 5–8 mm long, globose; phyllaries 3 mm long; flowers bright yellow; pappus of
a minute crown…………………………………………………………………..….... Oncosiphon
73. Ephemerals or perennials; leaves entire or margins lobed or parted halfway or less to midrib.
75. Leaf surfaces mostly grayish or grayish green with coarse, grayish or white hairs; achenes at
least 4 mm long……………………………………………………………………..….... Palafoxia
75. Leaf surfaces usually green; glabrous or the hairs not as in Palafoxia; achenes 3.2 mm or less
in length.
76. Leaves opposite (plants flowering in first year)………………………………….. Ageratina
76. Leaves alternate.
77. Delicate spring ephemerals; leaves very thin, the lower surfaces usually purple; flowers
yellow; phyllaries 6–7.5 mm long; achenes 2.8–3.2 mm long; pappus of numerous soft
bristles……………………………………………………………….…... Senecio mohavensis
77. Ephemerals/annuals, summer or non-seasonal, mostly robust and not delicate; leaves not
noticeably thin and not purplish; flowers white, lavender or greenish; phyllaries 2.5–5.5 mm
long; achenes 0.8–1.3 mm long.
78. Ephemerals; phyllaries 2.5–3.5 mm long; flowers whitish; weeds mostly in disturbed
habitats………………….…………………………….......................... Erigeron canadensis
78. Annuals (sometimes surviving more than one year); longer phyllaries 4–5.5 mm;
phyllaries and flowers rose-lavender; mostly natural, wetland habitats (Quitobaquito).
…………………………………………………………………………...... Pluchea odorata
★72. Shrubs or subshrubs (or dwarf shrubs or subshrubs), the vegetative parts usually present all
year.
79. Achenes without a pappus……………………………………………… Artemisia dracunculus
79. Achenes with pappus.
80. Leaves petioled, junction of blade and petiole abrupt and well marked, the petiole usually
more than ⅓ as long as blade (at least among the lower leaves); or if the petiole shorter, then the
blade spinose-toothed (Brickellia atractyloides) or broadly spatulate (Ericameria cuneata).
81. Leaf blades broadly spatulate………………………………………….. Ericameria cuneata
81. Leaf blades not broadly spatulate.
82. Pappus bristles of two kinds: broadly membranous-margined bristles and slender,
barbellate bristles………………………………………………………………. Pleurocoronis
82. Pappus bristles uniform, slender (capillary), and not barbellate, the margins not
differentiated, or pappus none.
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83. Flower heads 4–6 mm long; achenes 1–2 mm long.
84. Heads pedicelled, with 10–30 florets; achenes 1.1–1.3 mm long………….. Ageratina
84. Individual heads sessile or subsessile or sometimes short-pedicelled (mostly with
several heads crowded in small clusters), with 3–6 florets; achenes (1.5) 2 mm long.
………………………………………………………………………...…... Koanophyllon
83. Flower heads 8–15+ mm long; achenes 3–4 mm long.
85. Flower heads 10–15+ mm long; phyllaries striated; flowers pale yellowish or
purplish; achenes prismatic, covered with short brownish hairs, the pappus of many white
(capillary) bristles…………………………………….……………………….... Brickellia
85. Flower heads 8–10 mm long; phyllaries not striated; flowers yellow-orange; achenes
flattened, the body blackish at maturity with thickened yellowish-white margins, the
pappus none or with 1 or 2 slender awns……………………………….. Perityle ajoensis
80. Leaves sessile or the blade gradually narrowed to an indistinct petiole less than 1/6 length of
leaf, the blade entire to toothed but not spinose.
86. Leaves widest towards the tip (oblanceolate)……………………………... Acamptopappus
86. Leaves linear to narrowly elliptic or lanceolate, widest near the middle.
87. Flower heads 10–15 mm long.
88. Leaves conspicuously resinous and densely crowded at stems tips like a miniature firtree (internodes scarcely discernable); heads sessile, mostly solitary at stem tips; phyllaries
not conspicuously graduated (similar in size in an inner series, plus an outer series of few,
narrower and sometimes shorter phyllaries); flowers bright yellow………... Peucephyllum
88. Leaves not resinous (or not conspicuously so), not crowded, the internodes apparent;
flower heads stalked; phyllaries conspicuously graduated (imbricated); flowers whitish to
lavender or pale yellow.
89. Herbage minutely pubescent but not glandular; leaves essentially sessile; achenes 3.5
mm long…………………………………………………………… Brickellia frutescens
89. Herbage densely pubescent with stalked glandular hairs; leaves with a long, slender
petiole and an arrow-shaped blade sometimes greatly reduced and indistinct; achenes
2.5–3 mm long…………………………………………………. Pleurocoronis pluriseta
87. Flower heads 4–8 mm long.
90. Flower heads 6–8 mm long; phyllary margins fringed; flowers yellow; achenes 2.3–4
mm long.
91. Phyllaries with a prominent resin pocket; achenes 2.3–2.5 mm long.
………………………………………………………………………….. Acamptopappus
91. Phyllaries lacking a resin pocket; achenes 3–4 mm long……………... Koanophyllon
90. Flower heads 4–7 mm long; flowers whitish to pinkish; phyllary margins not thin and
fringed; achenes 1–1.7 mm long.
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92. Herbage yellow-green to dull green, essentially glabrous or with short, inconspicuous
hairs; flower heads unisexual (male and female flowers on separate plants); flowers
whitish…………………………………………………………………………. Baccharis
92. Herbage densely silvery hairy; heads with both male and female florets; flowers
pinkish…………………………………………………………………… Pluchea sericea

Figure 2. (A) Acourtia nana, Highway Tank, between Ajo and Why, 13 May 2015. (B) Acourtia wrightii, Ajo
Scenic Loop, Little Ajo Mts, 17 May 2015. (C) Ambrosia ambrosioides, Estes Canyon, 17 May 2015. (D)
Ambrosia confertiflora, near N end of Ajo Mountain Drive, 17 May 2015. (E) Ambrosia cordifolia, Estes
Canyon, 17 May 2015. (F) Ambrosia deltoidea, Ajo, 12 May 2015. (G) Ambrosia dumosa, Ajo, 12 May 2015.
(H) Bahiopsis parishii, foothills of Diablo Mts, Ajo Mountain Drive, 17 May 2015. (I) Baileya multiradiata,
Ajo Cemetery, 13 May 2015.
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Figure 3. (A) Bebbia juncea Estes Canyon, 17 May 2015. (B) Brickellia coulteri, Diablo Mts on Ajo Mountain
Drive, 17 May 2015. (C) Centaurea melitensis, Ajo Way and Sandario Road, 16 Apr 2015. (D) Chaenactis
stevioides, Ajo, 13 May 2015. (E) Encelia farinosa, Ajo, 12 May 2015. (F) Encelia frutescens, Ajo, 12 May.
(G) Geraea canescens, El Huerfano, Sonora, 18 May 2015. (H) Gutierrezia arizonica, valley E of Childs Mt,
12 May 2015. (I) Helianthus niveus, dunes 25 mi S of Sonoyta on Mex Hwy 8, 18 May 2015.
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Figure 4. (A) Hymenothrix wislizeni, wash crossing Hwy 85, E of Why at mile 68, 18 May 2015. (B) Isocoma
acradenia, Quitobaquito, 28 May 2015. (C) Lactuca serriola, Ajo, 12 May 2015. (D) Laënnecia coulteri,
valley E of Childs Mt, 12 May 2015. (E) Leucosyris arida, floodplain of Rio Sonoyta near El Huerfano,
Sonora, 18 May 2015. (F) Leucosyris carnosa, Quitobaquito, 28 May 2015. (G) Palafoxia arida, dunes 25 mi
S of Sonoyta on Mex Hwy 8, 18 May 2015. (H) Parthenice mollis, Estes Wash, 30 Sep 2014. (I) Perityle
emoryi, Aguajita, 18 May 2015.
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Figure 5. (A) Pluchea sericea, Aguajita Wash near international boundary, 18 May 2015. (B) Porophyllum
gracile, foothills of Diablo Mts, N end of Ajo Mountain Drive, 30 Sep 2014. (C) Psilostrophe cooperi, Ajo, 12
May 2015. (D) Rafinesquia neomexicana, roadside ditch on Hwy 86 mile 62, 5 Apr 2015. (E) Sonchus asper,
Alamo, 4 Apr 2015. (F) Sonchus oleraceus, Ajo Community Garden, 23 Mar 2015. (G) Stephanomeria exigua,
Hwy 86, mile 125, 16 Apr 2015. (H) Stephanomeria pauciflora, Ajo, 13 May 2015. (I) Stylocline micropoides,
Hwy 86, mile 62, 5 Apr 2015. (J) Thymophylla pentachaeta, Ajo, 13 May 2015. (K) Trichoptilium incisum,
granite foothills of western Puerto Blanco Mts, 5 Mar 2015. (L) Trixis californica, Ajo Scenic Loop, Little Ajo
Mts, 13 May 2015. (M) Uropappus lindleyi, 4 Apr 2015. (N) Xanthisma spinulosum, Ajo, 12 May 2015. (O)
Xanthisma gracile, Kitt Peak Road, 23 May 2015.
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Acamptopappus
Mojave and Sonoran deserts; 2 species. Astereae.
Acamptopappus sphaerocephalus (Harvey & A. Gray) A. Gray var. sphaerocephalus
Rayless goldenhead. Figure 6.
Small shrubs, moderately glutinous and glabrous except the leaf margins. Leaves alternate,
0.5–2 cm long, narrowly lanceolate or narrowly obovate or spatulate, the margins entire or ciliate
with short, thick white hairs. Flower heads rounded, 6–8 mm wide, of yellow disk florets; phyllaries
as broad as long, with a prominent resin pocket, the margins broadly membranous and fringed.
Achenes 2.3–2.5 mm long, obconic, and densely covered with white hairs; pappus of white,
moderately flattened and persistent bristles. Flowering at least in April and early May.
Gravelly flats and slopes; apparently rare in the Ajo Mountains, where it has been
documented three times but not since 1942. Is it still present in the flora area?
Variety sphaerocephalus occurs in Arizona, mostly east and north of the flora area, and is
documented in mountains in Yuma County. Also California, Nevada, and Utah. Another taxon, var.
hirtellus S.F. Blake, in California and Nevada and perhaps Arizona, is distinguished by pubescence.
OP: Ajo Mts, Taylor & Vorhies 18 Apr 1924. Walls Well, Nichol 28 Apr 1939. Alamo Canyon, 2000
ft, Tinkham 18 Apr 1942.

Figure 6. Acamptopappus sphaerocephalus var. sphaerocephalus. Big Water, Kane Co., Utah, 18 May 2014,
photos by Max Licher.

Acourtia
Herbaceous perennials. Leaves spinescent-toothed. Phyllaries firm, in 2–4 rows. Florets
bilabiate (2-lipped and ray-like), all alike, and bisexual. Achenes elongated (linear-cylindrical to
fusiform), often glandular, apex often expanded into a disk bearing a pappus of numerous barbellate
bristles.
Southwestern U.S. to Central America; 41 species. A genus segregated from Perezia.
Molecular evidence indicates Acourtia is most closely related to Trixis and not to Perezia (Kim et al.
2002), a genus now restricted to South America. Mutisieae.
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1. Plants usually less than 20 cm tall; leaves rounded, about as wide as long; flower heads solitary at
branch tips……………………………………………………………………………… Acourtia nana
1. Plants usually more than 40 cm tall; leaves ovate, longer than wide; flower heads numerous, in
panicles……………………………………………………………………………... Acourtia wrightii
Acourtia nana (A. Gray) Reveal & R.M. King
[Perezia nana A. Gray]
Desert holly. Figure 7.
Small herbaceous perennials from knotty, rhizomatous rootstocks, and often with tufts of
brownish hairs at the lowermost and usually buried nodes. Stems mostly to 20 cm or less. Leaves
mostly 2–6 per stem and held upright, sessile, more or less orbicular, firm and holly-like, 1–5 cm
long, with coarse spinescent teeth, and semi-persistent even when dry. Flower heads solitary at stem
tips, pinkish and attractively scented. Phyllaries in 4 rows (appearing graduated), green and often
reddish tipped, the larger phyllaries to 12 mm long. Achenes 5–7 mm long, slender and cylindrical;
pappus of many capillary white bristles 11–17 mm long. Flowering April to May with sufficient
rains.

Figure 7. Acourtia nana. Highway Tank, S of Hwy 85 between Why and Ajo: (A–C) 8 Aug 2014; (E) 31 Jul
2014. Beneath Prosopis velutina, ditch to S of Hwy 86, mile 62, east of Why: (D) 1 Aug 2014; (F) 16 Aug
2006.
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Localized in widely scattered places in Organ Pipe, often beneath shrubs and desert trees such
as mesquites and Condalia in valley bottoms, lower bajadas, and washes. Common in the Valley of
the Ajo near Cherioni Wash where it can be found under nearly every tree.
Arizona to Texas and northern Mexico; deserts and especially in mesquite grassland.
OP: Headquarters, Supernaugh 1 May 1948 (ORPI). Cuerda de Leña Wash at N boundary, 13 Sep
1978, Bowers 1537 (ORPI). Estes Canyon (Bowers 1980). Valley of the Ajo, sandy loam flat, 7 Oct 2006,
Rutman 2006-1007-1.

Acourtia wrightii (A. Gray) Reveal & R.M. King
[Perezia wrightii A. Gray]
Brown-foot. Figure 8.

Figure 8. Acourtia wrightii. (A & C) Alamo Canyon, 21 May 2010. (B) Estes Canyon, 18 Mar 2005. (D)
Riparian area south of the mine pit, Little Ajo Mts, 29 Sep 2007.
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Herbaceous perennials with leafy stems sometimes to 1 m tall from hard, knotty bases with
brown wool. Leaves mostly 8–12.5 × 3–5.5 cm, glandular-sticky, sessile, ovate to lanceolate,
coarsely and irregularly toothed, the bases clasping the stem. Inflorescences branched with manyheaded clusters of lavender-pink flowers. Phyllaries in 2 or 3 rows, thin, green to pink-tinged, the
margins often membranous-ciliate, the larger phyllaries 6.5–7.5 mm long. Achenes 5.5–6.5 mm long,
densely glandular; pappus of many white capillary bristles 7.5–9.5 mm long. Flowering mostly
March and April and September–November.
Along small to large washes and canyons, and on rocky slopes. Eastern portion of Cabeza
Prieta and scattered across Organ Pipe (except the southwestern margin) but most common in the
eastern portion of the Monument and especially in larger mountains.
Central Mexico to southwestern United States but not in California.
OP: Alamo Canyon, Nichol 4 May 1939. N border of Monument, 11 Sep 1943, Clark 10983 (ORPI,
UNM). Bull Pasture Trail, 9 May 1979, Bowers 1702. Puerto Blanco Drive near milepost 3, Beale 28 Mar
1988 (ORPI). Growler Wash, Wirt 13 Oct 1988 (ORPI).
CP: Heart Tank, Monson 10 Sep 1959 (CAB). 2 mi W of Little Tule Well on Charlie Bell Road, 18
Aug 1992, Felger 92-652. Charlie Bell Road 0.4 mi W of E Refuge boundary, 9 Apr 1993, Felger 93-306.

Adenophyllum
Southwestern United States to Central America; 10 species. A genus segregated from
Dyssodia. Astereae, Pectidinae.
Adenophyllum porophylloides (A. Gray) Strother
[Dyssodia porophylloides A. Gray]
Dogweed. Figure 9.
Herbaceous or suffrutescent perennials, pungently aromatic with conspicuous maroon oil
glands. Branches opposite below, usually alternate above, the foliage sparse. Leaves mostly
alternate, the lower ones reaching 3+ cm long, pinnately 3–5 lobed, the lobes slender and with
coarsely toothed margins; upper leaves often entire. Flower heads mostly 2 cm long. Phyllaries
distinct to their bases, equal in length, plus a ring of reduced basal accessary bracts; phyllaries with
conspicuous maroon oil glands. Disk florets yellow with reddish purple tips, the rays yellow-orange;
flowering March and April, and sometimes October to December. Achenes 5 mm long, obconic,
blackish; pappus of whitish to tan bristle-bearing scales.
Small arroyos, desert pavements, and rocky slopes in hills and mountains; widely scattered in
Organ Pipe and occasional in canyons and arroyos in mountains in Cabeza Prieta. Sometimes
forming large, localized populations.
Deserts in Arizona, California, Nevada, both Baja California states, Chihuahua, and Sonora.
OP: Senita Basin, 23 Mar 1969, Lehto 15408 (ASU). Alamo Canyon: 2260 ft, 3 Dec 1977, Bowers
967; 2748 ft, 15 Mar 2003, Rutman 2003-324 (ORPI). N of Visitor Center, 16 Apr 1985, Van Devender 85109. 2.4 mi W of Hwy 85 on Puerto Blanco Road, 6 Apr 1988, Felger 88-264. Quitobaquito, 14 Sep 1988,
Felger 88-447. Puerto Blanco Mts, Red Tanks Wash, 21 Sep 2013, Rutman 20130921-5.
CP: Agua Dulce Pass, 14 Sep 1992, Felger 92-735. Observations: Sheep Mt, N side, mid-elevations
to peak, 31 Jan 1992, Felger; Cabeza Prieta Tanks, 15 Jun 1992, Felger. About ½ mi W of Chico Sunie Well,
in drainage, 2 Feb 2003, Rutman 2003-7. Valley E of Growler Mts, Pozo Salado, 27 Feb 2007, Fishbein 5497.
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Figure 9. Adenophyllum porophylloides. Ajo Scenic Loop, Little Ajo Mts: (A & D) 2 Oct 2013; (C & E) 23
May 2010. (B & F) Senita Basin, 10 May 2010.

Ageratina
North America to South America; 250 species. A genus segregated from Eupatorium.
Eupatorieae.
Ageratina paupercula (A. Gray) R.M. King & H. Robinson
[Eupatorium pauperculum A. Gray]
Santa Rita snakeroot. Figure 10.
Herbaceous perennials to 40 cm tall from hard, knotty bases, sometimes reproductive in the
first year or season. Leaves opposite, 4–9 cm long, petiolate, the blades thin, lanceolate, and with
toothed margins. Flowers heads small (ca. 5–6 mm long), rather inconspicuous, numerous in dense
clusters, and with disk florets only; flowers dull white; spring months with sufficient soil moisture,

Felger & Rutman: SW Arizona Flora, Asteraceae

especially March and April.
minutely barbed bristles.

26

Achenes 6–7 mm long, 5-ribbed, black, and glabrous; pappus of

Known from the Ajo Mountains by a single record. Members of this genus do not extend
closer to the Sonoran Desert. The nearest population is in the Baboquivari Mountains.
Western Mexico northward in the Sierra Madre Occidental to mountains in southern and eastcentral Arizona. In addition to the key features, the leaves are more herbaceous or “softer” than those
of Koanophyllon palmeri, with which it might be confused.
OP: Main canyon N of Alamo Canyon, under oaks, 3800 ft, 31 Mar 1948, Darrow & Gould 4686.

Figure 10. Ageratina paupercula. (A) Hartwell Canyon, NW of Sedona, Coconino Co., 21 May 2007, photo
by Max Licher (SEINet). (B) Esperero Canyon, Santa Catalina Mts, 27 Mar 2010, photo by Ries Lindley
(SEINet).

Ambrosia – Bursage, ragweed
[Franseria, Hymenoclea]
Perennial herbs or shrubs; with sessile or stalked glands. Leaves mostly alternate.
Inflorescences spicate to racemose, the heads unisexual with inconspicuous disk florets, windpollinated, pappus none, the staminate heads above pistillate heads (or intermixed in A. dumosa, A.
monogyra, and A. salsola). Staminate heads with cup- or plate-shaped involucres; the flowers
producing large quantities of hay fever–causing pollen; stamens with connate filaments, the anthers
separate or weakly joined, corollas inconspicuous. Pistillate heads with 1 to several florets and beaks,
each beak representing a floret, the fruiting involucral bracts (phyllaries) hard and developing into a
spinescent or bracteate bur or nut-like structure (measurements for burs include the spines), each
spine or bract (wing) representing the distal portion of a phyllary; corollas absent. Seeds germinate
within the bur.
Mostly in North America, some in Central and South America, some adventive in the Old
World; 40 species. Heliantheae, Ambrosiinae.
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1. Leaves and leaf segments filiform (thread-like), less than 2 mm wide; burs with flat wings
narrowed basally.
2. Shrubs generally taller than wide, the stems erect; wings of fruiting bracts longer than wide;
flowering in fall……………………………………………………………….. Ambrosia monogyra
2. Shrubs about as tall as wide, globose, the stems often spreading; wings of fruiting bracts about as
wide as long; flowering in spring…………………………………………………. Ambrosia salsola
1. Leaves and leaf segments not filiform, more than 4 mm wide; burs with straight or hooked spines
widest at base.
3. Leaves pinnately to tri-pinnately deeply dissected.
4. Herbaceous perennials, the stems dying back to the ground.
…………………………………………………………………………… Ambrosia confertiflora
4. Small shrubs, the stems perennial and woody at least at the base………….. Ambrosia dumosa
3. Leaf margins variously lobed, ragged, toothed, or rarely nearly entire, but not deeply dissected.
5. Leaves sessile and firm, with spine-tipped teeth…………………………… Ambrosia ilicifolia
5. Leaves petioled, the blades “soft” and flexible (except some drought-stressed leaves), marginal
teeth, if present, not spine-tipped.
6. Leaf blades broadly ovate and cordate at base, about as wide as long… Ambrosia cordifolia
6. Leaf blades lanceolate to narrowly triangular-lanceolate, longer than wide.
7. Long-stemmed shrubs, usually to 1+ m tall; leaf blades mostly 10 or more cm long; burs
with hooked spines…………………………………………………. Ambrosia ambrosioides
7. Shrubs usually less than 0.8 m tall; leaf blades less than 6 cm long; spines of burs straight
(rarely with a few hooked spines near the tip)………………………….. Ambrosia deltoidea
Ambrosia ambrosioides (Cavanilles) W.W. Payne
[Franseria ambrosioides Cavanilles]
Canyon ragweed; chicura; ñuñuvĭ jej. Figure 11.
Shrubs with slender stems often to 1+ m tall. Herbage viscid resinous-glandular (especially
when young), and with coarse, mostly spreading, white hairs. Leaves mostly alternate. Petioles 2–4
cm long; leaf blades triangular-lanceolate, often 10–25 cm long, glandular, often studded with small
insect galls, the leaf margins ragged-toothed. Tardily drought deciduous, the dry, dead leaves
persisting for 1 or 2 seasons; leaves and young stems sometimes frost killed, but the plants quickly
recover. Burs resembling a cocklebur (Xanthium), 15 mm long, ellipsoid, with hooked spines and
sessile and stalked greenish-golden, glistening glands (visible with 10× magnification). Growing
with warm weather. Flowering March–May; fruiting in the same season.
Widespread across the flora area; common on floodplains and scour zones of drainages
beneath or near desert trees such as ironwood, mesquite, and palo verde. Plants often top-killed by
scouring floods, but rapidly recovering.
Northwestern Mexico and southern half of Arizona, and uncommon and probably not native
in southern California (see Felger 2000) where it is actively spreading in some places.
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The O’odham at Quitobaquito used this plant as a remedy for arthritis: “Make a bed of coals
on cleared earth, scrape off coals, put down a layer of this ragweed, then lay the patient over the
heated ragweed, and cover the patient with a blanket; it is like a dryland sweat lodge” (Philip Salcido
& Delores Lewis in Felger et al. 1992: 17). Local Mexican people chew the leaves to relieve sinus
congestion caused by allergic reactions, and this practice has passed into the Anglo community.

Figure 11. Ambrosia ambrosioides. Alamo Canyon: (A) 3 Sep 2014; (C) 9 Sep 2013. (B) By Lucretia
Breazeale Hamilton. (D) Kuakatch Wash near Hwy 85, 13 Sep 2008.
OP: Quitobaquito, 27 Jan 1894, Mearns 2736 (US). Alamo Canyon, Nichol 26 Mar 1939. Bates
Well, 17 Nov 1939, Harbison 26163 (SD). Senita Basin, Warren 10 Apr 1975.
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CP: Tule Tank, Vorhies 11 Apr 1924. Cabeza Prieta Tanks junction, Duncan 28 Mar 1970 (CAB).
Observations: Buckhorn Tank, Cabeza Prieta Tanks, 14 & 15 Jun 1992, Felger. Daniels Wash at Charlie Bell
Road, Balaban 05/03/1996 (CAB).
TA: Tinajas Altas, Van Devender 9–10 Mar 1980. Coyote Wash at Camino del Diablo, 10 Jan 2002,
Felger, observation. 2.5 mi SE of Tinajas Altas, 22 Nov 2008, Felger 08-203.

Ambrosia confertiflora de Candolle
Slim-leaf bursage; estafiate; mo'ostalk. Figure 12.

Figure 12. Ambrosia confertiflora. (A) Cuerda de Leña at Camino del Diablo, 26 Sep 2013. (B & D) By
Lucretia Breazeale Hamilton. (C) Sandy wash bed, Pipeline Road, Sauceda Mts, 4 Mar 2009.
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Herbaceous perennials from a hard, knotty base, with stout, deeply buried, woody taproots
and spreading by rhizomes. Plants highly variable in size; stems often 40–75 cm tall, erect, and leafy
with white, mostly appressed hairs, and sometimes reaching 1–1.5+ m in some major washes; new
shoots produced in spring and/or following summer rains; the new shoots can have densely whitehairy stems and relatively large and crowded leaves; generally winter dormant. Leaves mostly
alternate, often 6–17 cm long, 2–4 times pinnately divided, and gland dotted. Burs 3–4 mm long with
small, straight and hooked spines. Flowering and fruiting mostly September–December, also May
and June.
Locally abundant in poorly drained clayish-silty soils such as playas and dirt tanks (charcos),
sandy-gravelly and silty soils of washes, and roadsides and other disturbed habitats. Also
occasionally to high elevations in the Ajo Mountains in soil pockets on rocky slopes. It has been
widespread in the region for more than 29,000 years.
Mainly southwestern United States to central Mexico; often weedy, its range apparently
expanding.
OP: Bates Well, 17 Nov 1939, Harbison 26151 (SD). Ajo Mountain Drive, 6.7 mi NE of Visitor
Center, 2000 ft, 5 Nov 1977, Bowers 915. Cuerda de Leña Wash, 13 Jun 1978, Bowers 1344. Quitobaquito, 6
Apr 1988, Felger 88-271. Ajo Mt, trail above Bull Pasture, 15 m below crestline, 4090 ft, 10 Apr 2005, Felger
05-292. †Alamo Canyon, burs, 8130 to 29,110 ybp (5 samples).
CP: Las Playas, Monson 10 Oct 1963. Pinta Playa, Simmons 4 Oct 1964. Little Tule Well, 12 Jun
1992, Felger 92-538. San Cristobal Wash: 14 Sep 1992, Felger 92-696; Abundant, in full anthesis, 0.8-1.5+ m
tall, 15 Mar 2010, Felger, observation. Daniels Arroyo, 27 Sep 1992, Harlan 340.
TA: †Butler Mts, bur, 10,360 ybp.

Ambrosia cordifolia (A. Gray) W.W. Payne
[Franseria cordifolia A. Gray]
Heart-leaf bursage. Figure 13.
Shrubs to about 1 m tall. Leaves mostly alternate, tardily drought deciduous; petiolate, the
blades rounded to deltate, cordate at the base, often 2–5 cm long, pubescent and gland dotted, the
margins coarsely toothed; new growth and young leaves often whitish pubescent. Burs 3–4 mm long,
rounded to ellipsoid, tomentose and with stalked glands and straight or hooked spines. Growing and
flowering during cooler months; summer dormant.
Ajo and Diablo mountains; often common on rocky slopes and in riparian canyons of the Ajo
Mountains.
Southern Arizona, Baja California Sur, southwestern Chihuahua, Sinaloa, Sonora; also
disjunct and adventive in Guanajuato, Querétaro, and San Luis Potosí (Rzedowski & G. Calderón de
Rzedowski 1998).
OP: Alamo Ranch, 18 Mar 1933, Shreve 6198. Canyon Diablo, 21 Mar 1935, Peebles & Kearney
10810. Alamo Canyon: Nichol 14 Mar 1939; 3 Dec 1977, Bowers 975. Estes Canyon, Galiano 27 Aug 1986
(ORPI). Arch Canyon, 10 Mar 1983, Phillips 83-58 (ORPI). Alamo Drive, 3 mi E of Hwy 85, 19 Nov 1993,
Suzan 344 (DES).
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Figure 13. Ambrosia cordifolia. Estes Canyon: (A) 18 Mar 2005; (B & C) 2 Mar 2008.

Ambrosia deltoidea (Torrey) W.W. Payne
[Franseria deltoidea Torrey]
Triangle-leaf bursage; chamizo forrajero; tadsad, va:gita. Figure 14.
Bushy subshrubs with slender, leafy, few-branched stems; tardily drought deciduous and
summer dormant. During drought the stems and remaining leaves become covered with ambercolored resinous-sticky exudate. Leaves mostly alternate, highly variable in size; petioled; leaf blades
(8) 12–50 (60) mm long, triangular-ovate, gray- to olive-green, densely short-woolly, especially
during drier conditions, with age becoming sticky with glandular exudate, especially on the upper
surfaces, matting the hairs so that the leaves appear glabrous. Burs 6.5–11.5 mm wide and about as
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long, densely glandular, sparsely pubescent to densely woolly; spines few to many, straight and
flattened to sometimes nearly terete, rarely hooked. Flowering and fruiting in spring.

Figure 14. Ambrosia deltoidea. (A) By Lucretia Breazeale Hamilton. (B) Near Victoria Mine, 1 Apr 2010. (C)
Upper and lower surfaces of leaves, Ajo Scenic Loop, Little Ajo Mts, 26 Mar 2014. (D) Near Alamo Canyon
Campground, 12 Jan 2014 (the larger shrubs are Larrea).

Maximum densities are often along small drainageways, swales, or arroyos, and at the edges
of xeroriparian galleries of ironwood, mesquite, and palo verde along major arroyos. Also rocky
slopes, playas, clay soils, and sandy creosotebush flats, from the desert floor to peak elevations.
Ambrosia deltoidea is one of the most widespread and abundant perennials across the much of Organ
Pipe and Cabeza Prieta, but in the more xeric Tinajas Altas Region it is replaced by A. dumosa. A
single Tinajas Altas collection in 1983 is an interesting anomaly, although, tellingly, it is noted as
“rare.” In nearby regions, such as northwestern Sonora, A. deltoidea likewise does not extend into
such extremely xeric areas as does A. dumosa (Felger 2000). The only fossil record is from 3500
years ago.
In extreme drought the plants become leafless except for a few small, bud-like terminal
leaves encased in resin. Growth ceases during the long, hot summer and the plants become dormant,
even during rainy times. If temperatures drop, however, as during unusually cloudy or rainy days in
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summer, some new leaves may be produced in a very short time. Luxuriant new growth may begin in
mid- to late-September. As with many other major desert perennials, reproduction is episodic, with
large cohorts produced under favorable conditions. The abundant rainfall delivered by Hurricane
Nora in September 1997 resulted in massive numbers of new A. deltoidea and A. dumosa plants
across much of Cabeza Prieta and western Organ Pipe (see Bowers 2002). These two bursages are
among the most ubiquitous desert species of the region. They may live more than a century and take
30–100 years to revegetate areas heavily impacted by people (Artz 1989). During the drought of the
early 2000s, widespread mortality of mature A. deltoidea occurred in Organ Pipe and Cabeza Prieta.
Ambrosia deltoidea is the host plant for broomrape (Orobanche cooperi) and an important nurse plant
for seedlings of many larger perennials such as cacti (e.g., chollas and saguaro). The branches were
fashioned into a utility brush (Philip Salcido in Felger et al. 1992).
Central and southwestern Arizona, northwestern Sonora, and the Baja California Peninsula.
OP: Quitobaquito, Nichol 3 Mar 1939. Bates Well, 23 Apr 1942, Cooper 546-A. Pozo Nuevo, 17 Apr
1985, Bennett 8774 (ORPI). S Puerto Blanco Drive, 1 mi W of Hwy 85 on, 23 Jul 1986, Felger 86-22. †Puerto
Blanco Mts, on ridge, bur, 3480 ybp.
CP: Pinacate Lava Flow, Duncan 29 Mar 1970 (CAB). Charlie Bell Pass, 3 Apr 1992, Whipple 3939
(CAB). Bates Well Road at Organ Pipe boundary, 14 Sep 1992, Felger 92-680. 2 mi NW of Christmas Pass,
Rutman 18 Feb 2002.
TA: Tinajas Altas, 1200 ft, rare on granite, 0.5 m shrub, Van Devender 26 Mar 1983.

Ambrosia dumosa (A. Gray) W.W. Payne
[Franseria dumosa A. Gray]
White bursage; chamizo; tadsad. Figure 15.
Dwarf shrubs, often 30–80 cm tall, many branched, the branches mostly spreading. Twigs
and leaves densely pubescent with white hairs, the twigs sometimes spinescent-tipped. Leaves mostly
alternate, (4) 10–30 (40+) mm long, tardily drought deciduous and ultimately leafless in extreme
drought; petioles prominent, often winged, more so with favorable moisture conditions; leaf blades 1–
3 times pinnately dissected into small, somewhat rounded segments variable in shape depending upon
moisture conditions, dull green becoming whitish with drier conditions. Male and female heads often
intermixed (unique within the genus), each female flower head below a male head. Burs 7–9.5 mm
wide, glandular, sometimes with sparse, slender white hairs, the spines straight and flattened.
Growing, flowering and fruiting winter and spring, and sometimes in summer.
Valley plains, bajadas, and rocky slopes to the summits of the drier mountains. The fossil
record in the region extends to 15,700 years ago.
Along with A. deltoidea and Larrea, white bursage is one of the most widespread and
common perennials in the flora area as well as in the Sonoran and Mojave deserts (see A. deltoidea).
Southeastern California to Baja California Sur, southern Nevada, extreme southwestern Utah, and
Arizona southward to Sonora in the vicinity of Bahía Kino. Raven et al. (1968) reported sympatric
diploid, tetraploid, and hexaploid chromosome levels for the species, with hexaploids restricted to
California deserts, and diploids and tetraploids in the flora area (also see Seaman & Mabry 1979).
OP: “Quitovaquito,” 30 Jan 1894, Mearns 2751 (US). Puerto Blanco Mts, Nichol 25 Feb 1939.
Armenta Well Road ½ mi W of Hwy 85, 3 Dec 1977, Bowers 991. †Puerto Blanco Mts, on ridge, burs, 990 &
2340 ybp.
CP: 10 mi E of Papago Well, 25 Mar 1932, Shreve 5918. Charlie Bell Well, Johnson 26 Mar 1960.
San Cristobal Wash, 20 Mar 1992, Harlan 21. Papago Well, 26 Feb 1993, Felger 93-137. Sierra Pinta,
summit, Cain 15 Nov 2003.
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TA: Lechuguilla Desert, Camino del Diablo, 28 Oct 1937, Gentry 3523 (DES). SE of Raven Butte,
bajada, 26 Nov 2004, Felger 04-07. 2 mi S of Tinajas Altas, 22 Nov 2008, Felger 08-194A. †Butler Mts,
twigs, leaves, burs, 740 to 11,250 ybp (7 samples). †Tinajas Altas, leaves, burs, 1230 to 15,680 ybp (11
samples).

Figure 15. Ambrosia dumosa. (A) By Lucretia Breazeale Hamilton. (B) Hwy 85 between Ajo and Why, 8 Apr
2005. (C) Fruiting branches, Alamo Wash, 6 May 2005. (D) Dunes, 15 mi S of Sonoyta, near Mex Hwy 8,
Sonora, 6 Feb 2014.

Ambrosia dumosa × A. ilicifolia
This putative hybrid appears intermediate between the presumed parents. Known in the flora
area by a single record.
TA: Tinajas Altas, steep slope N of the tinajas, one plant, 20 cm tall with several branches, 19 Mar
1998, Felger 98-136.

Ambrosia ilicifolia (A. Gray) W.W. Payne
[Franseria ilicifolia A. Gray]
Holly-leaf bursage. Figure 16.
Broad, spreading shrubs, often 0.5–1 m tall, sometimes reaching 2 m across. Stems thick but
scarcely woody. Leaves mostly alternate, tardily drought-killed to partly evergreen, 3.5–10 cm long,
ovate, firm and holly-like, sessile, dry and rough to the touch, and glandular hairy; margins with
coarse, spine-tipped teeth; dry dead leaves white and persistent. Burs (10) 15–18 mm long, densely
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pubescent with glandular hairs, the spines many, curved and hooked; burs resembling a cocklebur
(Xanthium). Summer dormant, flowering and fruiting winter and spring.

Figure 16. Ambrosia ilicifolia. (A) By Lucretia Breazeale Hamilton. (B & C) Wash at base of granite mountain
near Mex Hwy 2, Sierra Nina (Sierra del Águila), Sonora, 17 Mar 2014.

Washes, canyon bottoms and sometimes on rocky slopes in the western part of Cabeza Prieta
and in Tinajas Altas. The fossil record in the region extends to 15,700 years ago.
The dry, dead leaves rustling in the wind sound startlingly like a rattlesnake—and
sidewinders are sometimes coiled beneath the dense foliage. One June day in 1994 during the
bighorn sheep count, Luke Evans was concealed in a blind at Heart Tank: “At about 9:30 a.m. and
less than 10 feet away, a healthy bighorn ram, about two years old, put his mouth around a stalk of
dry burs and stripped them off with his teeth and chewed them up, munch, munch, munch.”
Arid regions of the northern part of the Gulf of California in Sonora and Baja California, and
southwestern Arizona and southeastern California.
CP: Tule Tank, Goodding 30 Nov 1938. Buckhorn Tank, 13 Dec 1970, Carr 105. Cabeza Prieta Pass,
Cabeza Prieta Mts, 10 Mar 1984, Hodgson 2727 (DES). Tule Mts, S-facing steep slope, Rutman 16 Feb 2002.
Eagle Tank, N Pinta Tank, Buckhorn Tank, Cabeza Prieta Tanks, 12–15 Jun 1992, Felger, observations.
TA: Tinajas Altas, Vorhies & Taylor 16 Apr 1924. 1.7 km WNW of Tinajas Altas Peak, 1120 ft, 24
Jan 1999, Baker 13308 (ASU). †Butler Mts, leaves, 740 to 11,250 ybp (7 samples). †Tinajas Altas, leaves,
burs, 1230 to 15,680 ybp (17 samples).
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Ambrosia monogyra (Torrey & A. Gray ex A. Gray) Strother & B.G. Baldwin
[Hymenoclea monogyra Torrey & A. Gray]
Slender burrobush; jécota; ‘i:vadhod. Figure 17.
Aromatic, resinous shrubs often 2–2.5 m tall, the branches tall and slender, mostly erect to
ascending. Leaves mostly alternate, (1) 2–7+ cm long, soon drought deciduous, linear-filiform or
pinnately divided into several filiform segments, the leaves or segments 0.5 mm wide, grooved above
(involute), the grooves filled with minute white hairs. Burs 3.5–4 mm wide, each with a single flower
enclosed in woody bracts fused at their bases, the bracts with wings in a single whorl, persistent, and
papery-membranous. Flowering and fruiting in fall.

Figure 17. Ambrosia monogyra. (A) Young staminate (left) and pistillate (right) flowering branches and
pistillate bur (center), by Lucretia Breazeale Hamilton. (B & C) Kuakatch Wash near E boundary of Organ
Pipe, 23 May 2010.

Along major washes in Organ Pipe and the eastern margin of Cabeza Prieta. It can quickly
recover from droughts or scouring floods.
Southwestern United States and western Mexico to Jalisco.
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Teas made from this plant were used by the Seris to reduce swellings and pain in the lungs,
and mixed with Anemopsis it was used to treat rheumatism (Felger & Moser 1985). The tall, slender
branches served Gila River Pimas for roofing and for shelter walls (Rea 1997).
OP: Aguajita, 23 Oct 1987, Felger 87-261. Growler Wash, Wirt 13 Oct 1988 (ORPI). Kuakatch
Wash near E boundary of Monument, Rutman 23 Oct 1999 (ORPI).
CP: Growler Wash at Organ Pipe boundary, both sides of the boundary, 12 Jun 1992, Felger 87-261.

Ambrosia salsola (Torrey & A. Gray) Strother & B.G. Baldwin var. pentalepis (Rydberg) Strother
& B.G. Baldwin
[Hymenoclea salsola Torrey & A. Gray var. pentalepis (Rydberg) L.D. Benson]
Burrobrush, cheesebush; ’i:wadhod. Figure 18.

Figure 18. Ambrosia salsola var. pentalepis. (A) Flowers (left) and fruit (right), by Lucretia Breazeale
Hamilton. (B) Growler Wash near Bates Well Road, 8 Oct 2006. Rasmussen Road, Ajo: (C) 25 Mar 2002; (D)
5 Mar 2005.
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Aromatic, resinous shrubs to about 1 m tall, usually about as wide as tall, with many slender,
spreading, interlacing branches. Leaves mostly alternate, sparsely distributed, 1–7 cm long; mostly
falling as the new shoots mature. The larger leaves often with 1–4 linear-filiform segments; the upper
leaves reduced and entire; the leaves or segments 0.5–0.7 mm wide, grooved above, with minute hairs
as in H. monogyra. Burs 5–7 mm wide, with 1 floret, the bracts with wings in 1–several whorls at the
middle of the bur, wings mostly 2.7–5 mm wide, about as long as wide, spreading like tiny airplane
propellers. Flowering March and April. Wet plants smell like a dead animal.
Widespread and very common, mostly on sandy gravelly soils of washes, floodplains, desert
flats and bajadas, and common along roadsides and disturbed habitats. Packrats collected it in Organ
Pipe and the Tinajas Altas Region 7600 to 9000 years ago. The 7600-year-old Puerto Blanco Mts
midden is on a slope near a high ridge; A. salsola does not occur there now but is found in the wash
below the midden site.
Baja California and Sinaloa to Utah and Nevada; there are two varieties—var. pentalepis is
the southern one.
OP: Quitobaquito, 3 Feb 1894, Mearns 2768 (US). Bates Well, Nichol 26 Apr 1939 (ORPI). 1 mi W
of Lukeville, 18 Nov 1991, Felger, observation. Kuakatch Wash, W of Armenta Ranch, Rutman 4 Oct 1995
(ORPI). †Puerto Blanco Mts, on ridge, involucres (burs), 7560 ybp (on a slope and this species now occurs in
the wash below the midden site).
CP: Bates Wash along Papago Well Road, Simmons 7 Mar 1963 (CAB). N side of Tule Mts, 2 Feb
1992, Felger 92-55. Observations: Buckhorn Tank, 14 Jun 1992, Felger; Papago Well, 31 Jan 1992, Felger.
Heart Tank, 27 Feb 1993, Felger 93-166.
TA: Tinajas Altas: 17 Mar 1980, Webster 24245; 1200 ft, Lindquist 26 Mar 1983. †Butler Mts, bur,
8570 ybp. †Tinajas Altas, burs, 8970 ybp.

Arida, see Leucosyris
Artemisia – Sage or wormwood
Herbaceous perennials, usually aromatic and bitter-flavored.
Leaves alternate.
Inflorescences panicle-like or smaller and contracted. Flower heads small, nodding, with
inconspicuous disk florets. The flowers are wind-pollinated and unusually small even for composites.
Achenes fusiform; pappus none.
This genus, with perhaps 500 species, ranges across the Northern Hemisphere. Anthemideae.
1. Herbage green, the leaves uniformly green on both surfaces, glabrous or sparsely pubescent.
……………………………………………………………………………..…. Artemisia dracunculus
1. Herbage whitish, the leaves bicolored, white-woolly at least on the lower surfaces.
………………………………………………………………………………… Artemisia ludoviciana
Artemisia dracunculus Linnaeus
[A. dracunculoides Pursh]
Wild tarragon, tarragon; estragón. Figure 19.
Herbaceous perennials or subshrubs sometimes reaching 1.5 m tall, but usually shorter,
rhizomatous, with many stems from a woody base, dying back in drought and in freezing weather.
Herbage mildly aromatic. Leaves mostly 1–7 cm long, bright green, linear to linear oblong or linear
lanceolate; margins entire or larger leaves often with linear lobes. Inflorescences leafy, manybranched panicles with numerous flower heads; the heads 2–3 mm long, globose. Phyllaries green
with translucent margins. Achenes 0.5–0.8 mm long. Flowering at least in fall.
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Ajo Mountains, mostly at higher elevations and in larger canyons. The nearest populations
are in the Quinlan and Baboquivari mountains. Artemisia dracunculus in Arizona and Sonora
generally occurs above and beyond the desert. Apaches and others gathered the achenes as a food
resource.
North America from Alaska and Canada to northern Mexico and in Eurasia. The cultivated
culinary herb tarragon is from aromatic Eurasian populations.
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Figure 19. Artemisia dracunculus. Alamo Canyon above Alamo Well: (A) Reproductive branch, 9 Sep 2013;
(B) Reproductive plant, 15 Sep 2013; (C) staminate heads, 3 Sep 2014; (D) Vegetative stem, 6 Feb 2013; (E)
Vegetative plant, 1 Feb 2014.
OP: Alamo Canyon: Rocky bottoms, 17 Dec 1945, Goodding 484-45; South Fork, 690 m, herb to 1.5
m tall, stems branched only at the base, with Solanum douglasii, Baccharis, Prosopis, 17 Oct 1987, Baker 7566
(ASU); In wash, Wirt 14 Oct 1989.

Artemisia ludoviciana Nuttall subsp. albula (Wooton) D.D. Keck
Western mugweed, white sage; estafiate. Figure 20.
Herbaceous perennials from rhizomes, the stems slender and arching or nearly straight, 0.5–
0.8 m long, dying back in drought and in freezing weather. Herbage usually white woolly. Leaves
mostly 3–4.5 cm long (lowermost early-season leaves to 7 cm long), linear to linear-lanceolate, with a
few large teeth, woolly on both surfaces, grayish to whitish green, bicolored, and entire and reduced
above. Flower heads 3–3.5 mm long, in elongated leafy or bracteate terminal panicles. Phyllaries
thin, woolly outside, persistent, outer ones smaller and greener, inner ones 2.5–3.5 mm long, green
with broad, translucent-membranous margins. Achenes 0.9–1.3 mm long. Flowering late spring and
probably with summer rains.
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Figure 20. Artemisia ludoviciana subsp. albula. Alamo Canyon near the well: (A) 10 Sep 2008; (B) Cauline
leaves, upper surface (left) and underside of leaf (right), 4 Apr 2015; (C) 19 Sep 2014.

Rocky slopes, canyons, and arroyos in the Ajo and Diablo Mountains, especially at higher
elevations. The fossil record extends to 32,000 years in Organ Pipe. It was in the Tinajas Altas
Mountains between 11,100 and 18,750 years ago.
This species ranges from Alaska and Canada to northern Mexico; it is highly variable with a
confusing array of subspecies and varieties; subsp. albula is in southwestern United States and
northwestern Mexico.
OP: Pitahaya Canyon, Nichol 23 Feb 1939. Alamo Canyon, 18 Dec 1939, Harbison 26269. Bull
Pasture, 5 Nov 1977, Bowers 943. Arch Canyon, 2 Dec 1990, Felger 90-537. Diablo Mts, 2647 ft, shaded base
of N-facing cliff, 22 Sep 2013, Rutman 20130922-9. †Alamo Canyon, leaves, 14,500 to 32,000 ybp (3
samples). †Montezuma’s Head, leaves, 14,500 ybp.
TA: †Tinajas Altas, leaf fragments, 11,040 to 18,700 ybp (4 samples).

††Artemisia tridentata Nuttall
Big sagebrush
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Shrubs, highly variable in size. Sagebrush species/taxa seem to have been widespread in subMogollon Arizona pinyon-juniper-oak woodlands of the late Wisconsin. Based on the midden leaves
it is not possible to determine which member of the tridentata complex was present.
Members of the A. tridentata species complex presently occur above the Mogollon Rim in
Arizona. Bigelow sage, A. bigelovii A. Gray, is a small many-stemmed shrub of dry mesas and
slopes, often with pinyon. Black sage, A. nova A. Nelson, is a subshrub that grows in rockier
habitats. Big sagebrush, A. tridentata, is a larger shrub characteristic of deeper soils of larger valley
bottoms (e.g., Kearney & Peebles 1951).
OP: ††Alamo Canyon, wood, leaves, involucres, 14,500 to 32,000 ybp (3 samples). Montezuma’s
Head, wood, leaves, involucres, 13,500 to 29,110 ybp (4 samples).

Aster intricatus, see Leucosyris carnosa
Baccharis
Shrubs with resinous herbage. Leaves alternate. Male and female flowers on separate plants
(those in the flora area); flower heads of white disk florets. Phyllaries graduated. Pistillate pappus of
numerous soft capillary bristles; staminate pappus of fewer, firmer bristles. Achenes small, light
colored, 5–10-ribbed.
North America to South America, where it is especially diverse; mostly warm temperate,
desert, and tropical regions; 350+ species. Astereae.
1. Leaves 5–12 cm long…………………………………………………………. Baccharis salicifolia
1. Leaves less than 4 cm long.
2. Shrubs usually as broad as or broader than tall; herbage dull green, moderately or not glutinous;
twigs brown; achenes 5-ribbed…………………………………………..... Baccharis brachyphylla
2. Shrubs usually taller than wide; herbage yellow-green and glutinous-sticky; twigs green; achenes
10-ribbed…………………………………………………………………… Baccharis sarothroides

Baccharis brachyphylla A. Gray
Short-leaf baccharis. Figure 21.
Sprawling shrubs, often 0.5–1.5 m tall or wide, densely branched with broom-like green
stems. Herbage scabrous. Leaves 8–12 mm long, narrowly spatulate to linear-lanceolate, entire or
larger ones sometimes toothed. Flower head 4–7 mm wide; phyllaries green with broad, scarious
margins, the larger phyllaries 4–5 mm long; flowers white. Achenes 2.7–3.5 mm long, reddish brown
to reddish, narrowly ellipsoid to cylindrical, 5-ribbed, the pappus bristles 3–7 mm long, white to pale
tan. Flowering mostly late spring to early fall.
Margins of gravelly-sandy washes and on rocky slopes; locally common at the eastern margin
of Cabeza Prieta and the northwestern portion of Organ Pipe and occasional elsewhere in Organ Pipe.
Localized and uncommon at Tinajas Altas where it is seen at higher elevation, generally in canyon
bottoms. Flowers often attracting hoards of insects including bombyliids, digger wasps, honey bees,
small bees, great purple hairstreak, snout butterflies, and large tarantula hawk wasps.
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Figure 21. Baccharis brachyphylla. (A, C, & D) Canyon on N side of Little Ajo Mts, 2 Oct 2013; (B) Bates
Well Road, N of Bates Well, 26 Sep 2013.

Southeastern California, Arizona, northern Baja California, and Sonora.
OP: 5 mi N of Visitor Center in Cherioni Wash, Warren 10 Nov 1983. 0.5 mi W of Growler Pass, 8
Mar 2003, Rutman 2003-271 (ORPI). Bates Mts, drainage N side of northernmost hills, 23 Mar 2003, Rutman
2003-400 (ORPI). Cuerda de Leña Wash, 0.5 mi S of Organ Pipe northern boundary, xeroriparian, 7 Oct 2006,
Rutman 20061007-17.
CP: 0.8 mi E of Little Tule Well, 12 Jun 1992, Felger 92-533. Daniels Arroyo, 18 Jan 2003, Felger
03-20.
TA: Tinajas Altas: 5 Dec 1935, Goodding 1186; Canyon above the tinajas, 26 Oct 2004, Felger 04-79.
Frontera Canyon, canyon bottom among rocks, Felger 98-108.

Baccharis salicifolia (Ruiz & Pavón) Persoon
[B. glutinosa Persoon, misapplied; the name B. glutinosa actually applies to B. douglasii de Candolle,
an herbaceous perennial]
Seepwillow; batamote; susk. Figure 22.
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Shrubs to 2+ m tall, glabrous, with leafy stems, the new growth resinous. Leaves 5–8 (12)
cm long, lanceolate, willow-like, usually toothed, glandular-punctate, conspicuously glutinous-sticky
with a distinctive resinous odor, evergreen or shriveling in drought. Phyllary margins erosemembranous, the larger (inner) phyllaries 2–2.8 mm long; flowers white. Achenes 1–1.1 mm long, 5ribbed; pappus bristles 4–5.5 mm long. Staminate pappus bristles barbellate or sub-plumose near tip.
Mostly growing and flowering during warmer months.
Springs, arroyo bottoms and washes with at least temporary water or wet soil; at a few
waterholes, riparian canyons, and wetlands in Organ Pipe and Cabeza Prieta. MacDougal found it at
Walls Well in 1907 but it is no longer there; at that time water was pumped for mining and ranching
and enough water spilled to support wetland plants such as seepwillow. The involucral bracts are
persistent and from a distance can be mistaken for flowers.

Figure 22. Baccharis salicifolia. (A) Quitobaquito, 17 Jul 2013. (B) By Lucretia Breazeale Hamilton.

Southwestern United States to South America.
Yumans cooked the young shoots as an emergency food (Castetter & Bell 1951). The plant
was used for many medicinal purposes by different people, including for treating baldness and eye
ailments, and for “women’s hygiene” (Bean & Saubel 1972; Felger & Moser 1985; Moerman 1998).
Gila River Pimas used seepwillow for house walls if arrowweed (Pluchea sericea) was not available
(the pithy stems of seepwillow were less desirable than those of arrowweed, which are solid; Rea
1997).
OP: Quitobaquito: Nichol 28 Apr 1939; Van Devender 30 Aug 1978. Growler Canyon, 30 Mar 1979,
Bowers, observation; see Senecio flaccidus, Bowers 1600). South Alamo Canyon, Hustafa 24 Jun 1987 (ORPI).
CP: Agua Dulce Spring, damp sand at spring, one shrub, 13 Jun 1992, Felger 92-576. Redtail Tank,
12 Jun 1992, Felger, observation. Cameron Tank, E boundary of Cabeza Prieta, “the pond is ringed with
seepwillow and littered with novellas left by job-seeking border crossers,” 1 Mar 2000, Malusa, observation
(the pond is on BLM land but some of the seepwillows are on the Cabeza Prieta side of the boundary).
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Baccharis sarothroides A. Gray
Desert broom; escoba amarga, romerillo; susk kuagig. Figure 23.
Shrubs often 2–2.5 m tall, with numerous upright, leafless or sparsely leaved, green, broomlike branches. Twigs angled or striate-ridged. Herbage dotted with short-stalked, glandular hairs
producing copious sticky-glutinous exudate that soon covers the hairs and coats the leaf surfaces.
Leaves quickly deciduous; new growth with linear to linear-lanceolate leaves reaching 1–3 (4) cm,
the larger leaves often minutely toothed (dentate); most leaves much smaller or reduced to scales.
Phyllary margins erose to ciliate-membranous, the outer phyllaries broadly ovate, the inner ones
linear, 6.5–7.5 mm long. Flowers white; mostly October and November. Achenes 1.5–2.7 mm long,
10-ribbed, the pappus bristles white, 9–11 mm long.
Mostly along large dry watercourses, at some waterholes, and disturbed habitats including
roadsides; scarce in Cabeza Prieta, in the eastern margin including Growler Wash and disturbed
habitats on Childs Mountain, and more common and widespread in Organ Pipe. Also along Coyote
Wash east of Tinajas Altas.
Northwestern Mexico in Baja California, Baja California Sur, Sinaloa, and Sonora and
southwestern United States in Arizona, California, Nevada, New Mexico, and western Texas.
The branches were made into brooms by Gila River Pimas (Rea 1997). The Tohono
O’odham made arrow foreshafts from the straight stems although creosotebush was preferred
(Castetter & Underhill 1935). Tea made from the leaves was taken by Seris as a remedy for colds, to
help with weight loss, and as a contraceptive (Felger & Moser 1985). Branches were used to form
one layer of the roof on the traditional O’odham dwelling, or ki, such as the one located at Armenta
Ranch.
OP: Quitobaquito, “romerio,” 5 Feb 1894, Mearns 2775 (US). Bates Well, Nichol 26 Apr 1939
(ORPI). Cipriano Well, Nichol 27 Apr 1939 (ORPI). Alamo Canyon, Beale 15 Mar 1986 (ORPI). Aguajita, 23
Oct 1987, Felger 87-269A.
CP: Childs Mt, E. slope, Simmons 30 Oct 1962. 1 mi S of Bates Well Road on road to Jose Juan Tank,
14 Sep 1992, Felger 92-706. Growler Wash at Organ Pipe boundary, 26 Feb 1993, Felger 93-78. Red Tail
Tank, 12 Jun 1992, Felger, observation.
TA: Coyote Water, 25 Oct 2004, Felger 04-26, 04-27.
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Figure 23. Baccharis sarothroides. (A): (1) staminate flowering branch, (2) leafy branchlet, (3) staminate
floret, (4) pistillate flower head, (5) pistillate floret, and (6) pistillate flowering branch, by Lucretia Breazeale
Hamilton. (B) Wasps on flowers, Alamo Canyon near Alamo Well, 17 Oct 2013. (C) Alamo Wash, 4 Mar
2009.

Bahiopsis
Southwestern United States and northwestern Mexico; 12 species. A genus segregated from
Verbesina. Heliantheae, Helianthinae.
Bahiopsis parishii (Greene) E.E. Schilling & Panero
[Viguiera parishii Greene. V. deltoidea A. Gray var. parishii (Greene) Vasey & Rose]
Parish’s goldeneye; ariosa. Figure 24.
Shrubs to 1.6 m tall with many slender and brittle stems. Herbage and phyllaries with coarse,
stiff hairs and sub-sessile glands. Leaves opposite or the upper ones sometimes alternate, (2) 3–5 (7)
cm long, petioled, the blades ovate to broadly triangular-ovate. Phyllaries graduated, ovate to
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lanceolate and somewhat hardened basally, the larger, inner phyllaries 5.5–10 × 1.5–2 mm and
usually abruptly narrowed above. Flower heads with bright yellow ray and disk florets, the rays often
1.2–1.5 cm long, (2-) 3-toothed at tip, soon deciduous. Achenes (2.8) 3.4–4 mm long, obpyramidal,
moderately compressed, with ascending to appressed white hairs, the margins ciliate but otherwise
not differentiated from the body; pappus of several or more persistent scales, some awn-tipped and
others with ragged margins. Flowering after rains, at least March–May and October.
Widespread across the flora area, including canyons, and coarse, well-drained soils of lower
bajadas and mountain slopes to the summits, and in larger washes in the eastern part of the flora area.
It has been in Organ Pipe mountains for at least 21,900 years.
Deserts in western and central Arizona, western Sonora, Baja California, Nevada, and
southeastern California.

Figure 24. Bahiopsis parishii. Bull Pasture Trail: (A–C) 8 Aug 2014; (D) 28 Feb 2009. (E) Alamo Canyon, 26
Feb 2014.
OP: Bates Well, 19 Nov 1939, Harbison 26168. Canyon Diablo, 21 Mar 1941, Peebles 10821. Arch
Canyon, 3500 ft, 28 Mar 1965, Niles 546. Estes Canyon, Hesselberg 10 Apr 1966. Trail from The Cones to

Felger & Rutman: SW Arizona Flora, Asteraceae

48

Mount Ajo, 4090 ft, 10 Apr 2005, Felger, observation. Puerto Blanco Mts, near N Puerto Blanco Drive, 21 Sep
2013, Rutman 20130921-14. †Alamo Canyon, twigs, achenes, 1150 ybp (4 samples). †Montezuma’s Head,
twigs, achenes, 20,490 & 21,840 ybp. †Puerto Blanco Mts, on ridge, achenes, 3400 to 9860 (5 samples).
CP: Pinacate Plateau, Camino del Diablo, Arroyo bank, 28 Oct 1937, Gentry 3506 (DES). Tule Well
region, Goodding 24 Nov 1934. Buckhorn Tank, Monson 22 Dec 1954 (CAB). Childs Mt, 9 Apr 1993, Felger
93-295. 1.5 mi S of Heart Tank, Jansen 23 Jan 2003. Sierra Pinta, summit, Cain 15 Nov 2003. Observations:
N side of Tule Mts, 2 Feb 1992, Felger; Cabeza Prieta Tanks, Buck Mountain Tank, 14 & 15 Jun 1992, Felger.
TA: Borrego Canyon, 3 Feb 1990, Felger, observation. Tinajas Altas, 26 Feb 2004, Felger 04-84.

Baileya – Desert marigold; tecomblate
Ephemerals or short-lived herbaceous perennials, densely white woolly and with glistening
orange glands even on the corollas and achenes. Leaves in basal rosettes and alternate on stems,
pinnatifid below, generally reduced above. Phyllaries sub-equal, linear-lanceolate, green beneath the
woolly hair. Flower heads on long peduncles or few-leaved stems, with bright yellow ray and disk
florets, the ray florets fertile, large and showy, persistent and somewhat papery, bent down in age;
disk florets many, fertile. Achenes papillose-hispid, conspicuously ribbed, clavate-cylindrical to
moderately compressed laterally, truncate at apex; pappus none. The flowers attract numerous
butterflies.
Southwestern United States and northern Mexico, especially in deserts and arid regions; 3
species. Heliantheae, Gaillardinea.
1. Ray florets 5–7; heads 6 mm wide not including rays, mostly loosely cymose.
…………………………………………………………………………………... Baileya pauciradiata
1. Ray florets 20–50; heads 10 mm or more in width not including rays, mostly single on an elongate
peduncle.
2. Stems usually leafy only at base or below the middle; heads usually 3.5–4 cm wide (including
rays); achene ribs all more or less similar…………………………………….. Baileya multiradiata
2. Stems leafy to the middle or above; heads usually 2.4–3.2 cm wide (including rays); achene ribs
conspicuously unequal, larger at the achene angles…………………………... Baileya pleniradiata
Baileya multiradiata Harvey & A. Gray
Many-flowered desert marigold; gi:ko. Figure 25.
Ephemerals to short-lived perennials. Leaves mostly in apparent basal rosettes and below the
middle of the stems, the larger leaves 5.5–12 cm long. Flowering stems mostly 20–30 cm tall, with
reduced leaves below and leafless above, with 1 head per stem. Phyllaries 5.5–6.5 mm long, linearlanceolate. Flower heads often 3.5–4 cm wide including rays; the rays many, bright yellow, 15–20 ×
5–8 mm, the apex conspicuously 3-toothed. Style branches truncate to slightly rounded at tips.
Achenes 3.5–3.8 mm long, the ribs essentially all alike and of relatively low relief. Growing and
flowering primarily in spring.
Seasonally common along Hwy 85 and widely scattered in the northern part of Organ Pipe
and lower-elevation margins of the Ajo and Santa Rosa mountains, and the eastern part of Cabeza
Prieta. Often along roadsides, washes, swales, and bajadas.
Northern Mexico and southwestern United States.
OP: 8 mi S of Growler Well, Nichol 17 Apr 1939. Alamo Canyon, 2000 ft, Tinkham 19 Apr 1942.
Bates Well, roadside and desert flats, 12 Mar 2003, Felger 03-305. Foothills of Puerto Blanco Mts, 21 Sep
2013, Rutman 20130921-13.
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CP: Bates Well Road at 4.5 mi W of Organ Pipe boundary, 15 Sep 1992, Felger 92-747. Daniels
Arroyo at Charlie Bell Road, 25 Feb 1993, Felger 93-74.

Figure 25. Baileya multiradiata. (A) Gu Vo Road near Kuakatch, 6 Feb 2005. (B) By Lucretia Breazeale
Hamilton. (C) Ajo, 8 Mar 2015.

Baileya pauciradiata Harvey & A. Gray ex A. Gray
Few-flowered desert marigold.
Drought-stunted plants 10–15 cm tall with a single stem, or sometimes many-stemmed to 30
cm tall in seasons of exceptional rainfall. Larger leaves (3) 5–12 cm long. Stems usually severalbranched, with several to many heads, the peduncles 1–3.5 cm long. Phyllaries 3.5–4.5 mm long.
Heads 1.5–2 cm wide including rays, the rays 5–7 in number, 6–10 × 3.5–7.5 mm; flowers pale
yellow (paler than those of B. pleniradiata). Achenes 3.5–4.5 (5) mm long, the ribs conspicuous and
more or less equal.
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Not known from the flora area but might be found along the southwestern margin of the area.
Common on sandy soils and dunes across much of the adjacent Gran Desierto in northwestern Sonora
(Felger 2000); sometimes growing intermixed with B. pleniradiata.
Baileya pleniradiata Harvey & A. Gray
Woolly desert marigold. Figure 26.
Plants mostly 10–45 cm tall. Larger leaves mostly 3.5–10 cm long (sometimes 15–30 cm
long on especially robust plants). Stems several-branched, mostly with several heads, the flowering
stems often 2–14 cm long. Flower heads usually 2.4–3.2 cm wide including rays, or much smaller on
drought-stunted plants. Phyllaries 3.5–4.5 mm long. Rays many, pale yellow, 7.5–10 × 3.6–8.5 mm,
3-toothed to rounded-truncate at apex tip. Style branches pointed (acute). Achenes 2.5–3.5 (3.8) mm
long, the ribs unequal.
Seasonally common and sometimes abundant on sandy soils including dunes in lowlands
from the western part of Organ Pipe to Tinajas Altas.
Sonoran and Mojave deserts in southwestern Arizona, southeastern California, northwestern
Sonora, and Baja California.
OP: 1 mi E of Quitobaquito, 13 Apr 1941, McDougall 88. Between Quitobaquito and Williams
Spring, 10 May 1979, Bowers 1718. Flats W of Bates Mts, 31 Mar 1978, Bowers 1171.

Figure 26. Baileya pleniradiata. (A & B) Pinta Sands, Cabeza Prieta, 11 Feb 2014. (C) Dunes S of Sierra
Blanca, Pinacate Reserve, Sonora, 17 Feb 2008.
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CP: Dunes 8 mi NW of Las Playas, Mexican Border, 15 Apr 1941, Benson 10782. Papago Well,
Engard 2052 (DES). West Pinta Sands, 27 Nov 2007, Felger 07-547.
TA: Butler Mts, Van Devender 27 Mar 1983. W side of Tinajas Altas Mts, Felger 05-48. Frontera
Canyon, Mexico border, 18 Mar 1998, Felger, observation.

Bebbia
Two species; Bebbia atriplicifolia (A. Gray) Greene occurs in Baja California Sur.
Heliantheae, Galinsoginae.
Bebbia juncea (Bentham) Greene var. aspera Greene
Sweetbush, chuckwalla delight; hauk ’u’s. Figure 27.

Figure 27. Bebbia juncea var. aspera. (A) Canyon, N side of Little Ajo Mts, 2 Oct 2013. (B) Estes Canyon, 8
Sep 2014. Alamo Wash near Hwy 85: (C) leaves from new shoot, 21 Jan 2013; (E) 7 May 2006. (D) Aguajita
Wash at Mex Hwy 2, Sonora, 2 Aug 2014.
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Globose, weakly wooded shrubs or subshrubs, intricately branched with slender, brittle stems.
Branches and leaves opposite, or alternate above; herbage scabrous. Foliage sparse, quickly droughtdeciduous, plants leafless or nearly so much of the year; leaves mostly sessile, reaching 3–5.5+ cm
long, but mostly smaller, linear to linear-oblanceolate, usually entire or the larger leaves with 1–
several lobes. Flowers heads on long peduncles or stems, of disk florets, yellow and pleasantly
fragrant, attracting numerous butterflies and many other insects. Achenes club-shaped, 2.3–3 mm
long; pappus bristles plumose. Flowering response non-seasonal.
Common and widespread nearly throughout the flora area, especially on hot, dry bajadas,
washes and canyons, and rocky slopes. It has been in the region for at least 10,800 years.
Southwestern United States and northwestern Mexico. Variety juncea occurs on the Baja
California Peninsula.
OP: Ajo Mts: Goodding 21 Nov 1934; Nichol 3 Jun 1937. 10 mi S of Bates Well, 5 Mar 1940, Benson
9907. Dos Lomitas, 28 Jan 1978, Bowers 1010. Aguajita, 6 Apr 1988, Felger 88-272. †Puerto Blanco Mts, on
ridge, achenes, 7560 to 9070 (3 samples).
CP: Heart Tank, Simmons 2 Oct 1963. Salazaria Wash, 12 Apr 1992, Harlan 211. Christmas Pass, 13
Apr 1992, Harlan 273. Observations: Heart Tank, 14 Jun 1992, Felger; Childs Mt, 2845 ft, 18 Aug 1992,
Felger.
TA: Tinajas Altas, Van Devender & Davis 5 Mar 1983. Camino del Diablo, N of Raven Butte, 25 Oct
2004, Felger 04-06. Surveyors Road, E side Tinajas Altas Mts, 22 Nov 2008, Felger 08-199. †Butler Mts,
achenes, 8160 ybp. †Tinajas Altas, achenes, 4010 to 10,750 ybp (8 samples).

Brickellia – Brickell-bush
Small shrubs. Leaves alternate or opposite, and petioled. Flower heads of disk florets.
Phyllaries in several series, prominently striated (striped or ribbed), with scarious margins. Achenes
slender, 10-ribbed; pappus of many persistent capillary bristles.
Central America and North America; 100 species. Eupatorieae.
1. Leaves oblanceolate, mostly narrowly so, 3 mm or less in width, the margins entire, the leaf blade
and petiole not well-differentiated………………………………………………. Brickellia frutescens
1. Leaves broadly ovate with toothed margins, mostly more than 5 mm wide, the petiole and blade
conspicuously differentiated.
2. Leaves opposite (sometimes with some alternate leaves), often hastate (“eared” at base).
…………………………………………………………………………………… Brickellia coulteri
2. Leaves mostly alternate (often sub-opposite on young growth), not hastate.
3. Bark shredding in thin strips; leaves mostly less than 2.5 cm long, the petioles less than ¼ as
long as leaf blades; blades rigid, relatively thick, with spinescent teeth; achenes 4–6 mm long.
…………………………………………………………………………… Brickellia atractyloides
3. Bark not shredding; leaves mostly more than 2.5 cm long, the petioles ⅓ as long as leaf blades;
blades sometimes thick but not rigid, toothed but not spinescent; achenes 3 mm long.
……………………………………………………………………………… Brickellia californica
Brickellia atractyloides A. Gray var. atractyloides
Spiny-leaf brickell-bush. Figure 28.
Subshrubs to about 30 (80) cm tall; stems slender, the bark shredding in thin strips. Herbage,
peduncles, and phyllaries short glandular-pubescent or glabrate or glabrous, especially with age.
Leaves mostly alternate, mostly 1.5–2.5 cm long, short petioled, the blades broadly ovate to nearly
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triangular, firm with stout spinescent teeth; dry leaves moderately persistent. Heads many-flowered,
solitary, on stout peduncles 2–5 cm long. Outer phyllaries 3.5–5 mm wide, leaf-like, broadly ovate,
the inner phyllaries linear, 12–15 mm long. Flowers pale yellow and purplish. Achenes 4–6 mm
long, blackish, with short white hairs; pappus 6–10 mm long. Flowering at least February and March.
Granitic mountains, often in rock crevices and canyon walls; western part of Cabeza Prieta
and the Tinajas Altas Mountains; seldom common. Also on extrusive volcanic substrates in the
Sauceda Mountains northeast of Organ Pipe. It has been in the Tinajas Altas Mountains for at least
15,700 years.
Western and central Arizona, northwestern Sonora, southeastern California, Colorado,
Nevada, and Utah. Also two other varieties.
CP: Heart Tank, Weaver 28 Apr 1970 (ASU). Eagle Tank, 13 Jun 1992, Felger 92-583. Tule Mts, Nfacing canyon of granite, Rutman 16 Feb 2002.
TA: Tinajas Altas: Vorhies 16 Apr 1924; 29 Mar 1930, Harrison 6578. Borrego Canyon, N-facing
granitic slope, 16 Jun 1992, Felger 92-610. Tinaja Altas Mts, 26 Oct 2004, Felger 04-88. †Tinajas Altas,
leaves, involucres, achenes, 4010 to 15,680 ybp (13 samples).

Figure 28. Brickellia atractyloides var. atractyloides. Sedona, Coconino Co.: (A) 21 Apr 2001; (B) 3 Nov
2003. Photos by Max Licher (SEINet).

Brickellia californica (Torrey & A. Gray) A. Gray
California brickell-bush. Figure 29.
Shrubs to 1+ m tall, glandular pubescent. Leaves alternate, petioled, the blades often 2–8 cm
long, ovate to deltate, the margins crenate to serrate. Inflorescences panicle-like, the flower heads
elongated and somewhat cylindrical; phyllaries graduated, green and often purplish, the margins
membranous; flowers pale yellow-green, 5.5–8 mm long. Achenes 2.5–3 mm long; pappus of white,
barbellate bristles. Probably flowering at various seasons except winter, and especially after summer
rains. The leaves are often thicker, larger, and more densely pubescent than those of B. coulteri, and
not rigid like those of B. atractyloides.
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Known from the flora area by a single record from the Ajo Mountains. It occurs east of the
flora area in Pima County.
Southwestern United States northward to Idaho, and northwestern Mexico.
OP: Bull Pasture Trail, 2700 ft, 5 Nov 1977, Bowers 929 (ORPI).

Figure 29. Brickellia californica. Sedona, Coconino Co.: (A) 9 Aug 2001; (B) 26 Sep 2002. Photos by Max
Licher (SEINet).

Brickellia coulteri A. Gray var. coulteri
Triangle-leaf brickell-bush; pachaba. Figure 30.
Shrubs to 1 (1.5) m tall, with slender, brittle stems, pubescent and often gland-dotted,
gradually drought deciduous. Herbage and outer phyllaries with glandular and crinkly white hairs.
Leaves mostly opposite, petioled; blades often 3–6+ cm long, reduced above, relatively thin, ovate to
triangular, green or purplish green, the base often hastate, the margins coarsely toothed. Flower heads
in relatively few-flowered open panicles; heads 10+ mm long, cylindrical to narrowly campanulate.
Phyllaries graduated, green to reddish purple, linear-attenuate, conspicuously striate-veined, the
longer phyllaries 8–11 mm long. Flowers pale yellowish and purple. Achenes 2.5–4.5 mm long,
blackish with short white hairs; pappus of barbellate bristles 5.5–7 mm long. Flowering at various
seasons.
Often in washes and canyons in hills, bajadas, valley floors, as well as rocky slopes and
mountains; often beneath desert trees such as Olneya. Widespread in Organ Pipe and the eastern part
of Cabeza Prieta. It was in the Tinajas Altas Mountains from at least 5000 to 11,000 years ago, but
there are no records for it there today.
Variety coulteri largely in the Sonoran Desert Region in Arizona and northwestern Mexico.
Two other varieties in southwestern United States and Mexico.
OP: Bates Well, 15 Nov 1939, Harbison 26143. Rancho Bonito, 8 Dec 1939, Harbison 26212 (SD).
Arch Canyon, 28 Mar 1965, Niles 542. 4 mi N of Visitor Center, Johnson 10 Nov 1983. Bull Pasture, 10 Apr
2005, Felger 05-225 (ARIZ, ASU).
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CP: Base of Scarface Mt, 1650 ft, Autenreith 20 Mar 1992 (ASC). Childs Mt, 2240 ft, 9 Apr 1993,
Felger 93-271. Vicinity of Agua Dulce Pass, 13 Jun 1992, Felger, observation.
TA: †Tinajas Altas, twigs, involucres, 4490 & 10,950 ybp.

Figure 30. Brickellia coulteri var. coulteri. Alamo Canyon: (A) 22 Mar 2014; (B) 20 Oct 2013. (C) Victoria
Mine, 22 Dec 2013. (D) Estes Canyon, 19 Sep 2014. (E) Chico Sunie Wash near Chico Sunie Village, 30 Oct
2014.

Brickellia frutescens A. Gray
Shrubby brickell-bush. Figure 31.
Small aromatic shrubs about 30 cm or more in height; gland-dotted. Leaves alternate,
petioles very short, the blades oblong to spatulate, to 1.5 (2) cm long; margins entire. Inflorescences
panicle-like, the heads cylindrical, 2 cm long, mostly greenish with small whitish flowers. Phyllaries
graduated, often purple-tinged, the margins membranous. Florets purple-green. Achenes 3.5–4 mm
long; pappus of white, barbellate bristles. Flowering at least March–May.
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Ajo and Puerto Blanco mountains, especially at higher elevations on rocky slopes.
Distribution limited in southwestern Arizona; also southeastern California, southern Nevada,
and Baja California.
OP: Canyon N of Alamo Canyon, 3000 ft, infrequent on rocky slope, 31 Mar 1948, Darrow 3841.
Saddle between Boulder and Arch Canyon, 3800 ft, 3 May 1978, Bowers 1289. Bedrock tuff, ridgeline NNE
slopes of Pinkley Peak, Puerto Blanco Mts, 31 Oct 2003, Rutman 20031031-20. Trail from The Cones to
Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-279.

Figure 31. Brickellia frutescens. (A) Saddle between Boulder and Arch canyons, 21 Sep 2008. (B, C & D)
Above Bull Pasture on trail to Mount Ajo, 10 Apr 2005.

†Brickellia sp.
OP: †Alamo Canyon, achenes, involucres, 14,500 to 32,000 ybp (3 samples).

Calycoseris
A genus of two species. Cichorieae.
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††Calycoseris parryi A. Gray
Yellow tack-stem
Cool-season ephemerals present in the region more than nine millennia ago. The nearest
present-day population occurs in the Sierra Pinacate in northwestern Sonora. Mostly a Mojave Desert
species, also in the Sonoran Desert; southern and western Arizona, southeastern California, Nevada,
and Utah. This species is distinguished from C. wrightii by its yellow rays, deeply grooved achenes
and otherwise smooth achene surfaces.
OP: †Alamo Canyon, achenes, 9570 ybp.
TA: †Tinajas Altas, achenes, 9230 & 9900 ybp.

Calycoseris wrightii A. Gray
White tack-stem. Figure 32.

Figure 32. Calycoseris wrightii. (A) Ajo, 7 Mar 2015. Sonoyta Valley, S of Diablo Mts on Ajo Mountain
Drive: (B) Stalked glands on peduncle, 5 Mar 2005; (C) 29 Feb 2008.

Spring ephemerals with milky sap and conspicuous tack-shaped glandular hairs. Leaves
pinnately parted into narrow segments, the early leaves in a basal rosette, 3–10 cm long and often
withering by flowering time, the stem leaves alternate and reduced upwards. Flowers nodding in bud,
the florets ligulate (ray-like), the rays 10–20+ mm long, white with reddish streaks on the lower
surfaces. Achenes 7 mm long, narrowed above into a neck or beak. Pappus bristles white, threadlike, readily deciduous.
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Widely scattered across the region on sandy and gravelly, or gravelly-rocky, soils of
floodplains, valley plains, dunes, bajadas, canyons, and mountains; not recorded for the westernmost
part of Cabeza Prieta although recorded along Coyote Wash in the Tinajas Altas Region.
Southeastern California eastward across most of northern Sonora and Arizona to western
Texas, and northward to Nevada and Utah.
OP: W base of Ajo Mts, 14 Mar 1941, Benson 10657. Sonoyta Hills, 25 Mar 1944, Clark 11464
(ORPI). Near Dripping Springs, 16 Apr 1952, Parker 7926. Wash 2 mi W of Hwy 85 on 2-way Puerto Blanco
Drive, 11 Apr 1978, Bowers 1212. Upstream from Bates Well, 11 Mar 2003, Felger 03-287.
CP: Near Charlie Bell Pass, 9 Apr 1993, Felger 93-340. Charlie Bell Road at Daniels Arroyo, 10 Apr
1993, Felger 93-341. 3 mi N of Tule Well, 11 Apr 1993, Felger 93-446.
TA: Coyote Water, 21 Feb 2005, Felger 05-145.

*Carthamus
Native to the Mediterranean Region; 14 species. Cynareae.
**Carthamus tinctorius Linnaeus
Safflower; cártamo. Figure 33.
Spring ephemerals in the flora area, glabrous, the stems stout and whitish. Leaves alternate,
firm, the margins with spine-tipped teeth or entire. Heads thistle-like, 4–5 cm across, with large,
bright yellow-orange disk florets. Achenes 7–7.5 mm long, white and plump; pappus none.
Occasional along roadsides and in disturbed habitats at the southern margin of Organ Pipe;
not reproducing. The seeds are from harvested plants on trucks plying nearby Mexico Hwy 2.
Safflower is a common oil-seed crop in Sonora.
Native to the Old World.
OP: Quitobaquito, 10 May 1979, Bowers 1717 (ORPI).

Figure 33. Carthamus tinctorius. (A) Buckeye, Maricopa Co., 7 Jun 1975, Engard 544 (DES). (B) Sedona,
Coconino Co., 26 Jun 2001, photo by Max Licher (SEINet).
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*Centaurea
Native to Eurasia and northern Africa; 500 species. Cynareae.
*Centaurea melitensis Linnaeus
Malta star thistle. Figure 34.
Thistle-like ephemerals, often 50–60 cm tall, or to 1 m or more when well watered and in
partial shade. Herbage and phyllaries glandular and grayish with tangled woolly hairs at least when
young. Lower leaves in a rosette, pinnatifid, 5–15+ cm long, the stem leaves smaller and with
decurrent bases forming narrow wings on the stems. Phyllaries with a stout, straw-colored terminal
spine and 2 or 3 pairs of smaller, lateral spines. Flower heads 1.5–2+ × 2.2–2.8 cm including
phyllary spines. Flowers bright yellow, with disk florets but the marginal ones often ray-like and
sterile; spring and early summer. The first flower heads develop in the rosette stage in early spring
before the stems develop. Achenes ca. 2.5 mm long, minutely pubescent; pappus of numerous firm,
white bristles.

Figure 34. Centaurea melitensis. (A) By Lucretia Breazeale Hamilton. Near Ajo Way and Sandario Road,
Tucson: (B, D & E) 16 Apr 2014; (C) 11 Apr 2010.

Known from two localities in the flora area where it is locally well established but apparently
not spreading. Since the 1990s there has been an active program to eradicate it in Organ Pipe, but it
will probably take a number of years to deplete the seed bank.
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Scattered in mostly disturbed habitats across the Sonoran Desert. Widespread and weedy in
the Americas; native to southern Europe and North Africa.
OP: Quitobaquito, old irrigation ditch below the pond, locally common, 19 Jun 1989, Felger 89-251.
CP: Jose Juan Tank, beneath mesquites (dead plants from previous spring), 14 Sep 1992, Felger 92716.

Chaenactis
Spring ephemerals. Leaves alternate, pinnatisect with linear segments. Flower heads of
white or pink disk florets, but the marginal florets often enlarged and appearing intermediate between
disk and ray florets. Achenes club-shaped; pappus of fringed scales.
North America including Mexico; 18 species. Heliantheae, Chaenactidinae.
1. Stems with short white hairs, not cobwebby; phyllaries tips slender and elongated; heads with stout
receptacle bristles among the florets; pappus scales 1–3 mm long…………. Chaenactis carphoclinia
1. Herbage with cobweb-like woolly hairs; phyllary tips blunt; receptacle bristles none; pappus scales
3.5–6.5 mm long…………………………………………………………...…... Chaenactis stevioides
Chaenactis carphoclinia A. Gray var. carphoclinia
Pebble pincushion. Figure 35.
Stems to about 25 cm tall, wiry, zigzag, solitary or with several or more branches above.
Herbage with short white hairs, sometimes scarcely white woolly; herbage and phyllaries minutely
glandular pubescent, or the leaves sometimes only sparsely glandular. Leaves pinnatisect with linearfiliform segments, the larger leaves 3–7 cm long, quickly drought deciduous. Heads rounded, 10–14
mm long; flowers white or pink. Phyllaries 6–10 mm long, extending into a slender, attenuate,
bristle-like tip. Receptacle bristles interspersed among the florets. Achenes 3–4 mm long, columnar,
blackish; pappus of 4 (5) scales.
Sandy flats, washes, desert pavements, rocky flats, and rocky slopes; often seasonally
abundant and widespread, especially in sparsely vegetated places. It has been in Alamos Canyon for
more than 1200 years.
Northwestern Sonora and Baja California to Utah and Nevada.
OP: Sonoyta Hills, Clark 11473 (ORPI). 10 mi N of junction of Bates Well Rd and Puerto Blanco
Drive, 30 Mar 1978, Bowers 1118. ¾ mi W of Bates Well, 23 Feb 2003, Rutman 2003-186 (ORPI). Santa
Rosa Mts, 12 Mar 2003, Felger 03-352. †Alamo Canyon, achene slender, 4.7 mm long, blackish, appressed
white hairs, with four frayed pappus scales probably originally entire, the longest one 2.5 mm, 1150 ybp.
CP: Davidson Canyon, Agua Dulce Mts, 8 Apr 1979, Lehto L23606 (ASU). Charlie Bell Pass, 3 Apr
1992, Whipple 3942. Las Playas, 10 Apr 1993, Felger 93-383. Pinta Sands, 11 Apr 1993, Felger 93-403.
TA: Tinajas Altas, Van Devender 26 Mar 1983.
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Figure 35. Chaenactis carphoclinia var. carphoclinia. Aguajita Wash at South Puerto Blanco Drive, 15 Mar
2015.

Chaenactis stevioides Hooker & Arnott
Desert pincushion. Figure 36.
Plants often 15–35 cm tall, moderately to densely and minutely glandular pubescent, the
herbage, especially when young, sparsely to moderately white-woolly. Leaves pinnatisect with linear
segments, the larger leaves 3–10 cm long, quickly drought deciduous. Flower heads 14–17 mm long,
rounded, white or cream, the corollas pink in bud. Phyllaries 5–9 mm long, the tips blunt. Achenes
5.5–6 mm long, columnar, blackish; pappus of mostly 4 scales. The plants are generally more robust
than those of C. carphoclinia. Flowering February into April.
Mostly on sandy flats and silty soils of valley bottoms, also on dunes and rocky slopes. It has
been in the region for at least 9950 years.
Southwestern United States to Oregon and Colorado, and Baja California, Baja California
Sur, and northern Sonora.
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OP: Alamo Canyon: Nichol 14 Mar 1939; 5 Apr 1978, Bowers 1197. E of Quitobaquito, 25 Mar 1944,
Clark 11495 (ORPI). Dripping Springs, Puerto Blanco Mts, 12 Apr 1978, Bowers 1255. Growler Canyon, 30
Mar 1979, Bowers 1598. NE of Bates Mts, 23 Mar 2003, Rutman 2003-403 (ORPI). Trail above Bull Pasture,
3220 ft, 10 Apr 2005, Felger, observation. †Alamo Canyon, two achenes, slender, 5.5 mm long, blackish,
appressed white hairs, with four frayed pappus scales 4 mm long, linear-oblong, probably originally entire,
8130 ybp.
CP: 7 mi from Papago Well, 14 Mar 1937, Harbison 17001 (SD). O’Neill Hills (Simmons 1966). San
Cristobal Wash, 20 Mar 1992, Telewski 4. Growler Wash, 10 Apr 1993, Felger 93-369. Pinta Sands, 11 Apr
1993, Felger 93-402.
TA: W side of Tinajas Altas Pass, Lindquist 26 Mar 1983. †Tinajas Altas, achenes, 9900 ybp.

Figure 36. Chaenactis stevioides. (A) Ajo, 23 Mar 2015. (B) Upper Sonoyta Valley, southern part of Ajo
Mountain Drive, 2 Mar 2008. (C) Hwy 86, 11 mi E of Why, 5 Apr 2015. (D) Large wash crossing Hwy 85
near mile marker 28, 18 Mar 2015.

Cirsium – Thistle
North America, Eurasia, and north Africa; 200 species. Cynareae.
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Cirsium neomexicanum A Gray
New Mexico thistle; cardo; gewel. Figure 37.
Prickly thistles to about 1.7 m tall, with a stout, pithy, usually solitary main stem and sparsely
branched above. Apparently ephemerals or annuals, or perhaps biennials (generally biennial herbs
elsewhere). Beginning as rosette plants during the cool season and flowering in late spring. Rosette
leaves to 30 cm long, pinnatifid and coarsely toothed and spiny; stem leaves with decurrent spiny
bases forming wings on the stem. Flowers heads about 6+ cm long, the involucre globose, about 2–3
cm long, with spiny phyllaries, the flowers discoid, pale lavender. Achenes with plumose pappus
bristles.

Figure 37. Cirsium neomexicanum. Alamo Canyon: (A) 16 Feb 2005; (D) 4 Apr 2015. Bull Pasture: (B) 7 Mar
2014; (C) 18 Mar 2005.
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Ajo Mountains, especially at middle to higher elevations; common in Alamo Canyon and the
Bull Pasture area. An unidentified thistle, perhaps this species, grew in the Ajo Mountains from 1200
to 20,500 years ago.
Southwestern United States and northwestern Mexico, and entering the Sonoran Desert only
at its margins.
OP: Alamo Canyon, Nichol 4 May 1939. Canyon N of Alamo Canyon, 3000–3800 ft, Gould 31 Mar
1948. Cirsium cf. neomexicanum: †Alamo Canyon, phyllaries, achenes, 1150 to 29,110 ybp (5 samples).
†Montezuma’s Head, phyllaries, 20,490 ybp.

Diaperia
Southern United States and northern Mexico; 3 species. Gnaphalieae.
Diaperia verna (Rafinesque) Morefield var. verna
[Evax multicaulis de Candolle. E. verna Rafinesque. Filago verna (Rafinesque) Shinners var. verna]
Spring pygmy cudweed, rabbit tobacco. Figure 38.
Diminutive, white-woolly spring ephemerals mostly less than 10 cm tall. Leaves alternate,
sessile, to about 10 mm long, mostly oblanceolate, and entire. Flower heads rounded, 2–3 mm wide,
white-woolly. Achenes 0.7–0.9 mm long; pappus none. Unless closely examined the plants might be
confused with other small gnaphalids (Gamochaeta, Logfia, and Stylocline)—the absence of a pappus
is diagnostic.

Figure 38. Diaperia verna var. verna. (A & C) Kuakatch Wash near N boundary of Organ Pipe, 9 Mar 2015.
(B) NW of Carlsbad, Eddy Co., NM, 14 Apr 2007, photo by Patrick Alexander.
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Southern United States from Arizona eastward, and northern Mexico; another variety occurs
in Texas and Alabama.
OP: Flat near Kuakatch Wash, W of powerline, 28 Feb 2003, Rutman 2003-195 (ORPI). Cuerda de
Leña Wash near N boundary, 23 Mar 2003, Rutman 2003-391. Wash E of Dos Lomitas, 31 Mar 2003, Rutman
2003-438. Floodplain near N end of Pozo Nuevo Hills, 11 Apr 2003, Rutman 2003-452 (ORPI).
CP: San Cristobal Wash, 3.2 mi WSW of boundary of Game Range, 1050 ft, wash, mesquite, Larrea,
11 Apr 1978, Reeves 6827 (ASU, det. James D. Morefield 1992, mixed collection with Filago arizonica). San
Cristobal Wash, 11 Apr 1992, Steinmann 167.

Dicoria
Dunes in northwestern Mexico and southwestern United States; 5 species. Heliantheae,
Ambrosiinae.
Dicoria canescens A. Gray subsp. canescens
Bugseed. Figure 39.

Figure 39. Dicorea canescens. (A) Drawing by Francis Runyan. (B & C) Gran Desierto, near Mex Hwy 2, 5
Mar 2014. (D) Dunes S of Sierra Blanca, Sonora, 18 Feb 2015.

Robust annuals with coarse white hairs, generally growing with cool-season rains, flowering
in summer and fall. Herbage gray-green with coarse white hairs; young plants have narrow leaves
and the adult plants have broader and shorter leaves. Lower leaves opposite, upper ones alternate;
most leaves 3.5–6 cm long, broadly ovate to sub-orbicular and shallowly toothed to nearly entire.
Heads of disk florets only; flowers inconspicuous, wind pollinated, the staminate florets with a small
corolla, the pistillate florets lacking a corolla. Phyllaries dimorphic; the outer phyllaries small and
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reflexed, the inner ones much larger, convex, and loosely enclosing the achenes in an involucre
resembling a paper lantern. Achenes 4–5.5 mm long, flat with intricately sculptured margins,
seemingly well adapted to wind dispersal; pappus none.
Common on the Mohawk Dunes, near Yuma, and near the flora area in the Gran Desierto of
northwestern Sonora. Not recorded from the flora area but possibly occurring west of Tinajas Altas
and on dunes in Cabeza Prieta.
Often the most abundant plant on shifting dunes in northwestern Sonora and southwestern
Arizona. Northwestern Sonora, northeastern Baja California, western Arizona, southeastern
California, southern Nevada, southwestern Utah. Two subspecies and several varieties of
questionable significance in the northern part of the range.
Dieteria
Western North America and northern Mexico; 3 species. A genus segregated from
Machaeranthera. Astereae.
Dieteria asteroides Torrey var. glandulosa (B.L. Turner) D.R. Morgan & R.L. Hartman
[Machaeranthera asteroides (Torrey) Greene var. glandulosa B.L. Turner]
Fall tansy-aster. Figure 40.
Ephemerals or short-lived perennials, to 80 cm tall. Herbage and phyllaries with gland-tipped
hairs. Leaves alternate, sessile, lanceolate to oblanceolate, 2–10 cm long, the margins toothed or
smaller leaves often entire. Flower heads hemispheric, the involucres 1–1.5 cm wide, the phyllaries
graduated. Disk florets yellow, the rays violet, 1–2 cm long, becoming inrolled. Ray and disk
achenes with a pappus of numerous slender, tan bristles 4.5–9 mm long; disk achenes 4.5–5 mm long.
Ajo Mountains to peak elevation.
Variety glandulosa occurs in southern Arizona to Utah, New Mexico, and Sonora. Two other
varieties in northwestern Mexico and southwestern United States.
OP: Alamo Canyon, l8 Dec 1945, Goodding & Supernaugh 485-45. Arch Canyon, Wirt 30 Sep 1989
(ORPI). Bull Pasture Trail: Cummins 11 Oct 1976; 5 Nov 1977, Bowers 955; 25 Sept 2013, Rutman 201309259. Puerto Blanco Drive, Bowers 1756 (ORPI).

Dyssodia concinna, see Thymophylla concinna
Dyssodia pentachaeta, see Thymophylla pentachaeta
Dyssodia porophylloides, see Adenophyllum porophylloides
Eclipta
Native in temperate to tropical regions of the New World; 4 species. Heliantheae, Ecliptinae.
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Figure 40. Dieteria asteroides var. glandulosa. Trail to Bull Pasture: (A) 21 Sep 2008; (B & C) 8 Sep 2014.
(D & E) Bull Pasture, 18 Mar 2005.

Eclipta prostrata (Linnaeus) Linnaeus
[E. alba (Linnaeus) Hasskarl. E. erecta Linnaeus]
False daisy; chile de agua, hierba del tajo. Figure 41.
Delicate ephemerals, spring to winter, flowering more or less continuously during warm
weather and winter dormant, or the plants killed by the first frost. Leaves 5–14 cm long, sessile,
mostly narrowly elliptic; margins with few, small teeth. Flower heads 4–7 mm wide, the rays white,
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numerous, and minute, the disk florets yellow. Achenes 2.5–3 mm long, 3- or 4-angled, wrinkled and
warty; pappus none or rudimentary.
Rooted in water along ditches at Quitobaquito and nearby in wetlands in the Sonoyta region.
Widespread in the Americas and widely naturalized in the Old World.
OP: Quitobaquito: Growing along ditches, Drouet 8 Oct 1960; Ditches leading from springs to pond,
27 Mar 1966, Niles 724 (ARIZ, ASU).

Figure 41. Eclipta prostrata. NE of Moctezuma, SW base of Sierra la Madera, Sonora, 28 Jul 2011, photos by
M. Valenzuela-Yánez (MABA in SEINet).

Encelia
Small shrubs, usually pubescent. Leaves alternate. Ray florets sterile or absent; disk florets
yellow or brown, and bisexual. Disk florets and achenes enclosed by chaffy bracts. Achenes flat, the
margins narrow, white, and long haired; pappus none or of 2 slender awns.
Southwestern United States, Mexico, and South America; 14 species.
Ecliptinae.

Heliantheae,

1. Leaves and stem tips white-woolly; leaves mostly 3–10 cm long, 1.5–3.5 cm wide; heads usually
several or more in broad panicles, the peduncles essentially glabrous; rays well developed.
……………………………………………………………………………………….. Encelia farinosa
1. Leaves and stems rough haired (scabrous); leaves mostly 2–3 cm long, 0.35–0.6 (1) cm wide;
heads mostly solitary, the peduncles hairy; rays none or sometime present but reduced.
……………………………………………………………………………………... Encelia frutescens
Encelia farinosa A. Gray ex Torrey
[E. farinosa forma phenicodonta S.F. Blake. E. farinosa var. phenicodonta (S.F. Blake) I.M.
Johnston]
Brittlebush; incienso, hierba del bazo, rama blanca; tohaves. Figure 42.
Shrubs, mostly not long-lived, 0.5–1.6 m tall (excluding inflorescences), with a dense,
rounded or hemispherical crown, often aromatic. Leaves drought deciduous or dry leaves semipersistent, and highly variable with soil moisture, 3–10 cm long including petiole; blades 1.4–3.6 cm
wide, mostly ovate, entire or nearly so, often white-woolly (conspicuously greener and thinner when
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produced during wet periods, whiter and thicker when produced during dry times). Flowering
branches of slender, usually few-branched panicles (8) 20–30 cm tall, usually raised well above the
foliage; peduncles glabrate or sparsely woolly, especially near the flower heads. Rays bright yellow,
12–18 mm long, the disk florets yellow or maroon-brown. Achenes 3.5–5 mm long, flat, blackish,
the body outlined with long white hairs; pappus none; the flower heads turn downward near the end
of anthesis and the seeds ripen in that down-curved position, dumping out the achenes. Massive
displays of showy daisy-like flowers during favorable seasons, especially in February and March.

Figure 42. Encelia farinosa. (A) By Lucretia Breazeale Hamilton. Estes Canyon: (B) 27 Feb 2014; (E) 18 Mar
2005. Organ Pipe headquarters area: (C) 7 Mar 2009; (D) 18 Jan 2009.
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One of the most common shrubs in the region; in many habitats including all slope exposures
and to most mountain summits, dry washes, and bajadas; generally not in open creosotebush flats and
not on dunes. It has been in the area for more than 37,000 years.
The plants are frost sensitive and sometimes severely nipped by freezing weather; they are
fast growing and can recover quickly from drought or freeze damage. Javelinas sometimes eat the
flowers. Both color forms, those with brown centers, which have been called var. phenicodonta, and
ones with yellow centers, occur in southwestern Arizona and northwestern Sonora, often intermixed.
Desert and semi-arid regions in northwestern Mexico and southwestern United States.
The yellowish resin that oozes from wounds in the stems becomes hard when dry, plastic
when heated, and was used as glue or sealant for hafting arrows and waterproofing vessels (Felger &
Moser 1985; Uphof 1968). Hia-Ced O’odham used it as chewing gum when soft and as bow resin for
fiddles when hard (Philip Salcido in Felger et al. 1992). “We’d chew and chew it. . . . That’s what the
Indians used for gum” (Betty Melvin in Zepeda 1985: 76). The resin was also used for medicinal
purposes and burned as incense (Felger & Moser 1985; Uphof 1968).
OP: Alamo Canyon, Nichol 4 May 1939. Victoria Pass near Burnham’s Mine, 8 Apr 1941, McDougall
55. 2 mi WSW of Bates Well, 30 Mar 1978, Bowers 1130. Arch Canyon, 2550–2900 ft, 11 Mar 1983, Daniel
2587 (ASU). †Alamo Canyon, leaves and mostly achenes, 1150 to 32,000 ybp (seven samples).
†Montezuma’s Head, achenes, 20,490 ybp. †Puerto Blanco Mts, on ridge, achenes, modern (30) to 10,540 ybp
(20 samples).
CP: N side of Tule Mts, 2 Feb 1992, Felger, observation. ¾ mi NE of Agua Dulce Pass, Vetault 17
Mar 1988. Papago Well, 277 m, 11 Apr 1978, Lehto L22486 (ASU). El Camino Diablo, 10.3 mi WSW of
Papago Well, 12 Mar 1983, Daniel 2677 (ASU).
TA: Tinajas Altas, 5 Dec 1935, Goodding 2204. 2.5 mi SE of Tinajas Altas, 22 Nov 2008, Felger 08200 (ARIZ, BRIT, DES). †Butler Mts, twigs, leaves, achenes, 740 to 11,250 ybp (7 samples). †Tinajas Altas,
leaf fragments, achenes, 1230 to 18,700 (19 samples), & >37,000 ybp.

Encelia farinosa × E. frutescens
Several isolated plants of this putative hybrid have been found in Organ Pipe and the Tinajas
Altas Region. The leaves are intermediate in shape from the presumed parent species, and the flower
heads bear bright yellow rays.
OP: 2 mi by road WSW of Bates Well, 30 Mar 1978, Bowers 1131.
TA: Camino del Diablo, E of Raven Butte, 29 Nov 2001, Felger 01-585 (ARIZ, ASU).

Encelia frutescens (A. Gray) A. Gray
Button encelia, rayless encelia. Figure 43.
Rounded shrubs often 0.9–1.5 m tall. Stems brittle and slender, densely hairy at first,
glabrate and whitish with age. Herbage scabrous, the hairs white and often expanded basally. Leaves
17–32 × 3.5–6 (12) mm, sparsely hairy, petioled, the blades green, narrowly ovate to oblong. Flower
heads solitary, 1.3–1.6 cm wide, rounded, with bright yellow disk florets, and without rays or
occasionally with reduced rays. Achenes 7–10 mm long; pappus none. Flowering in warmer months.
Mostly on sandy loam or sandy soil of valley bottoms, margins of washes, and especially
common along roadsides in sandy soil in the Pinta Sands, the western margin of Cabeza Prieta, and
the Lechuguilla Valley.
Southeastern California, southwestern Arizona, northeastern Baja California, and
northwestern Sonora.

Felger & Rutman: SW Arizona Flora, Asteraceae

71

Two varieties are often recognized. Variety glandulosa C. Clark occurs in northeastern Baja
California. Encelia frutescens var. virginensis (A. Nelson) S.F. Blake is recognized as E. virginensis
A. Nelson.

Figure 43. Encelia frutescens. Why: (A) 6 Oct 2013; (B & F) 14 Apr 2005; (C) 8 Apr 2005; (D) 12 Sep 2014.
(E) Midway Wash near Hwy 85, 18 Mar 2015. (G) Gran Desierto, Mex Hwy 2, W of Pinacate lava field,
Sonora, 5 Mar 2014.
OP: Quitobaquito, 25 Mar 1944, Clark 11477 (ORPI). 2 mi WSW of Bates Well, 30 Mar 1978,
Bowers 1130. Armenta Road, W of Hwy 85, Rutman 16 Aug 2001 (ORPI).
CP: S4, T14S, R13W [NW of Pinacate Lava], 7 Apr 1979, Lehto L23586 (ASU). Monreal Well,
Edwards 20 May 1978 (ASU). Pinta Sands at W side of Pinacate lava, along Camino del Diablo, 22 Mar 1992,
Telewski 106.
TA: Coyote Water, 25 Oct 2004, Felger 04-65. Lechuguilla Valley along Camino del Diablo,
immediately W of Cabeza Prieta, 28 Mar 2010, Felger 10-159.

Ericameria
Woody-based small shrubs, glabrous and resinous with dot-like glands (punctate). Flower
heads with disk florets or both ray and disk florets. Achenes ribbed, with many minutely barbed
pappus bristles.
Western North America and northern Mexico; 36 species. Astereae.
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1. Leaves broadly spatulate (widest toward the tip), more than 3 mm wide; pappus about as long as
the corolla……………………………………………………………………….. Ericameria cuneata
1. Leaves linear, less than 2 mm wide; pappus shorter than the corolla……… Ericameria laricifolia
Ericameria cuneata (A. Gray) McClatchie var. spathulata (A. Gray) H.M. Hall
[Haplopappus cuneatus A. Gray var. spathulata (A. Gray) S.F. Blake]
Wedge-leaf goldenbush. Figure 44.

Figure 44. Ericameria cuneata var. spathulata. (A & C) Upper Estes Canyon, 21 Sep 2008. (B) Alamo
Canyon, 12 Mar 2005. (D) Indian Cove, Joshua Tree National Park, CA, 30 Apr 2012. (E) White Mts, base of
E side, Deep Springs Valley, Mono Co., CA, 15 Sep 2012, photo by Steve Matson (CalPhotos).

Dwarf shrubs to 80 (100) cm tall. Herbage and phyllaries gland-dotted; leaves petioled, the
blades broadly spatulate, often 1–2.5 cm long. Flower heads crowded in short, terminal clusters, with
bright yellow disk florets. Achenes 3–3.5 mm long, sub-cylindrical, brown, and with white hairs.
Ajo Mountains, mostly at higher elevations; often growing from crevices in cliffs and rock
faces. Also isolated at higher elevation on a north-facing slope in the Growler Mountains in Cabeza
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Prieta. It was more widespread during the late Wisconsin, and ranged across the flora area from
about 9000 to more than 37,000 years ago.
Southern Nevada, southeastern California, southwestern Arizona and nearby Baja California
and Sonora; entering the margins of the deserts.
OP: Estes Canyon, 3800 ft, Henry 6 Nov 1977 (ORPI). Arch Canyon: 3000 ft, 3 Nov 1981, Phillips
81-477 (MNA); 900 m, 2 Dec 1990, Felger 90-513. †Alamo Canyon, leaves, 9570 to 32,000 ybp (4 samples).
†Montezuma’s Head, leaves, 13,500 to 21,840 ybp (4 samples).
CP: Growler Mts, 0.8 mi S and 0.4 mi E Growler Peak, UTM 3567958, 309536, N-facing slope, 24
Mar 2009, Holm 20090324-5 (ARIZ 310588, 412608; specimens not located, August 2016).
TA: †Tinajas Altas, leaves, 8970 to 15,680 ybp (4 samples), & >37,000 ybp.

Ericameria laricifolia (A. Gray) Shinners
[Haplopappus laricifolius A. Gray]
Turpentine bush. Figure 45.
Shrubs to 1 m tall with dense, bright green, and conspicuously resinous foliage. Herbage
gland-dotted. Leaves linear to narrowly oblanceolate, 1–2 cm long, 1–2 mm wide. Flower heads
crowded in short, terminal clusters; flowers bright yellow, with disk and ray florets (or rays
sometimes absent), flowering October and November. Achenes 3–3.5 mm long, narrowly obconic,
brown, densely pubescent with whitish hairs.
Ajo Mountains, especially at higher elevations; canyons, rocky slopes, and cliffs. It seems to
have been very common in the late Wisconsin, and ranged across the flora area from about 9000 to
18,700 years ago. It has been in the Ajo Mountains for at least 32,000 years.
Southeastern California (in the eastern, upland part of the Mojave Desert in the summer rain
zone) to western Texas and adjacent Sonora and Chihuahua, mostly at elevations above the desert.
OP: Pitahaya Canyon, Nichol 23 Feb 1939 (ORPI). Bull Pasture, Bezy 25 Oct 1964. Near top of Ajo
Mts, Dakan 25 Jan 1973 (ORPI). Alamo Canyon, 3 Dec 1977, Bowers 969. Near the Arch in Arch Canyon,
rooted in bedrock outcrop on steep NE-facing slope, 26 Oct 2003, Rutman 20031026-12. †Alamo Canyon,
twigs, leaves, 1150 to 32,000 ybp (6 samples). †Montezuma’s Head, twigs, leaves, 13,500 to 21,840 ybp (3
samples). †Puerto Blanco Mts, on ridge, leaves, involucres, 14,120 ybp.
TA: †Butler Mts, twigs, leaves, involucres, 10,360 ybp (common in this sample). †Tinajas Altas,
leaves, 8970 to 18,700 ybp (10 samples).

††Ericameria teretifolia (Durand & Hilgard) Jepson
[Chrysothamnus teretifolius (Durand & Hilgard) H.M. Hall]
Green rabbit-brush
Small shrubs with crowded, dark green, very slender, resinous leaves, and yellow disk
flowers.
Green rabbit-brush was present in Organ Pipe more than 14,000 years ago and in the Tinajas
Altas Mountains from 15,000 to more than 37,000 years ago.
The nearest present-day populations are in northwestern Arizona. Also southern California
and southern Nevada; western edge of the Sonoran Desert, the Mojave Desert, and extending into
pinyon-juniper vegetation.
OP: †Puerto Blanco Mts, on ridge, leaves, involucres, 14,120 ybp.
TA: †Tinajas Altas, leaves, involucres, 15,050 to 18,700 & >37,000 ybp (4 samples).
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Figure 45. Ericameria laricifolia. (A & B) Alamo Canyon above first waterfall, 17 Oct 2013. Above Bull
Pasture on trail to Mt Ajo: (C) 12 Mar 2005; (D) 22 Oct 2006; (E) Edward’s Blue (Hemiargus ceraunus), 22
Oct 2006.

††Ericameria sp.
[Chrysothamnus sp.]
Shrubs. These Wisconsin-age samples have flower heads that look like one of the northern
Arizona species that does not occur in the flora region today.
OP: †Alamo Canyon, involucres, 14,500 & 29,110 ybp. Montezuma’s Head, involucres, 20,490 ybp.
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Erigeron – Fleabane. Contributed in collaboration with Walter Fertig.
Ephemerals to short-lived perennial herbs. Leaves alternate. Flower heads usually with
many ray and disk florets, the disk florets minute. Achenes with pappus of many slender and often
fragile bristles.
Worldwide, mostly temperate regions; 390 species. Astereae.
1. Leaves linear; flower heads upright, to 5 mm wide; all corollas white.……… Erigeron canadensis
1. Leaves obovate; flower heads nodding in bud, more than 10 mm wide, disk florets yellow, the rays
pale lavender. …………………………………...............……………………...…… Erigeron lobatus
*Erigeron canadensis Linnaeus
[Conyza canadensis (Linnaeus) Cronquist]
Horseweed; cola de caballo, hierba del caballo. Figure 46.

Figure 46. Erigeron canadensis. Alamo Canyon near Alamo Well: (A) 9 Sep 2013; (B) 3 Sep 2014; (C) 7 Sep
2013. (D) By Lucretia Breazeale Hamilton.
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Weedy, slender, erect ephemerals to 1 (2+) m tall, mostly unbranched except the terminal
flowering portion; growing and flowering during warmer months. Herbage sparsely pubescent, the
leaves hispid with coarse white hairs mostly along leaf margins. Leaves narrowly lanceolate, larger
ones often 3–8 cm × 2–6 mm, sessile but narrowed at base, the margins entire or with a few shallow
teeth, and ciliate and strigose all around. Flower heads 2.5–4 mm wide, bearing numerous disk and
disk-like (reduced rays) white florets; phyllaries graduated and glabrous. Achenes 1 mm long;
pappus slightly more than twice as long as the achenes, minutely barbellate.
Sometimes locally common at charcos, sandy-silty soils at waterholes, and washes where
water settles, especially along the Mexico border east of Lukeville, spreading from disturbed habitats
and farmland in adjacent Sonora.
A worldwide weed, native to North America but apparently not native in the flora area.
OP: 0.5 mi E of Lukeville, 11 Nov 1987, Felger 87-322.
CP: Jose Juan Represo, 12 Jun 1992, Felger 92-568.

Erigeron lobatus A. Nelson
Spreading fleabane. Figure 47.
Winter-spring ephemerals and sometimes also in summer, and sometimes persisting as multiseason annuals; single to multiple-stemmed, 5–52 cm tall or long; taproot well developed (even on
small plants). Stems slender and flexible. Leaves soft and pale green, obovate; the first leaves
generally in a basal rosette; leaves often pinnately lobed, especially on better-watered plants, or entire
or with a few coarse teeth, especially on drought-stressed plants; upper stem leaves markedly
reduced. Stems, leaves, and phyllaries pubescent with larger, simple white hairs 0.5–1 (2) mm long
and often curved upward, and these interspersed with minute stalked and sessile glands. Flower
heads nodding in bud, mostly 1.7–2 cm wide including the rays when fully open. Phyllaries many,
more or less in 2 whorls, mostly 4–4.5 mm long, the inner ones broader and with membranous
margins. Rays 85–110, pale lavender. Disk florets yellow. Achenes 1.3 mm long, pappus of slender
(capillary) bristles 2–2.5 mm long as well as shorter, broader, fringed bristles.
Widely scattered across the flora area, in many habitats and various substrates, often localized
on clayish or fine-textured, poorly draining soils at waterholes and temporarily wet habitats including
washes and playas, and also in canyons and on slopes, and sometimes from cracks in bedrock. The
largest population probably occurs at Las Playas and is seen only during seasons of favorable rains.
Erigeron lobatus occurs in southeastern Californica, southern and western Arizona, southern
Nevada, and northwestern Sonora eastward to the vicinity of Magdalena. It is usually distinguishable
from the geographically more widespread E. divergens by leaves with rounded lobes, as well as the
presence of both stalked glandular hairs and longer and spreading non-glandular hairs.
“Erigeron lobatus is characterized by persistent basal and proximal cauline leaves with rounded
to acute lobes, vestiture of stipitate glands and sparse, spreading, hispido-pilose hairs, heads on
relatively long, ebracteate peduncles, and broad, thin phyllaries. Erigeron divergens often is similar;
its glandularity is not stipitate and its nonglandular hairs are shorter and denser” (Nesom 2006: 338).
Erigeron divergens is widespread in Arizona but has not been found in the flora area. Specimens
previously attributed to E. divergens Torrey & A. Gray within the flora area have been re-determined
as E. lobatus.
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Figure 47. Erigeron lobatus. Alamo Canyon: (A) 24 Mar 2008; (C) 12 Mar 2005; (D) 9 Sep 2013. (B) Bull
Pasture, 5 Apr 2010.
OP: Cipriano Well, Nichol 27 Apr 1939. Alamo Canyon: Nichol 4 May 1939; 13 Dec 1939, Harbison
26241 (SD); N fork, 11 Mar 1950, Supernaugh 436. Estes Canyon, 25 Feb 1978, Bowers 1072. Growler
Canyon, 30 Mar 1979, Bowers 1599. Dripping Springs, 6 Mar 1988, Pinkava 14353 (ASU, ORPI).
Quitobaquito, 25 Apr 1990, Felger 90-91.
CP: Mohawk Valley, between Christmas Pass and N Refuge boundary, 13 Apr 1992, Harlan &
Steinmann 266. San Cristobal Wash, 20 Mar 1992, Harlan & Telewski 36. Jose Juan Represo, 12 Jun 1992,
Felger 92-569-A. Charlie Bell Road near E boundary of Refuge, 9 Apr 1993, Felger 93-325. Las Playas, 11
Jan 2002, Felger 02-31. Cabeza Prieta Tanks, 15 Jun 1992, Felger, observation.
TA: Coyote Water, 18 Mar 1998, Felger 98-118.

Eriophyllum
Western North America and Mexico; 13 species. Heliantheae, Baerinae.
Eriophyllum lanosum (A. Gray) A. Gray
[Antheropeas lanosum (A. Gray) Rydberg]
Woolly daisy. Figure 48.
Small spring ephemerals, conspicuously white-woolly. Stems slender, erect to spreading or
decumbent, often 2–12 cm long. Leaves of seedlings and young shoots often opposite, otherwise
alternate; leaves linear to narrowly oblanceolate, entire, the larger ones 7–15 mm long. Heads 5–8
mm wide, solitary on slender peduncles; phyllaries in one whorl, densely woolly, 5–6.5 mm long.
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Rays 5–7 mm long, pistillate and fertile, white with red stripes below, the disk florets yellow,
bisexual and fertile. Achenes 2.5 (3) mm long, slender, blackish with appressed white hairs; pappus
of flattened outer scales and longer, awn-like inner bristles.

Figure 48. Eriophyllum lanosum. (A & B) Hwy 85, near N boundary of Organ Pipe, 14 Feb 2015. (C) Javelina
Mtn, Sauceda Mts, 5 Mar 2005.

Widespread and often common in Organ Pipe and the eastern portion of Cabeza Prieta; valley
bottoms, washes, and rocky slopes and mountains.
Southeastern California, southern Nevada, southern and western Arizona, southwestern New
Mexico, southwestern Utah, northern Sonora, and both Baja California states.
OP: Puerto Blanco Mts, trail to Dripping Springs, 4 Apr 1973, Holmgren 6653 (ASU). Arch Canyon
trail, 11 Mar 1983, Daniel 2592 (ASU). Armenta Road 1.4 mi W of Hwy 85, 11 Mar 2003, Felger 03-268. W
side of Sierra Santa Rosa, along border, 12 Mar 2003, Felger 03-367. Hwy 85, 1 mi S of N boundary, 29 Mar
2003, Harlan 03-6.
CP: Growler Valley, Phelps 18 Mar 1978 (ASU). Charlie Bell Pass, 3 Apr 1992, Whipple 3944.
Charlie Bell Road near E boundary of Refuge, 9 Apr 1993, Felger 93-312. Growler Wash, 10 Apr 1993, Felger
93-370.

Evax, see Diaperia
Gaillardia – Blanket flower
North America including Mexico, and South America; 15 species. Heliantheae, Gaillardinea.
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Gaillardia arizonica A. Gray
[G. arizonica var. pringlei (Rydberg) S.F. Blake]
Arizona blanket-flower. Figure 49.
Spring ephemerals with sessile glands and white, often crinkled hairs to more than 2 mm
long. Leaves basal, 3–10 cm long, or alternate, entire to toothed or pinnatifid. Heads showy, solitary
at branch tips, 3.5–4 cm wide. Phyllaries separate, green and leafy, narrowly to sometimes broadly
lanceolate, the outer (larger) phyllaries 6–14 mm long. Ray and disk florets bright yellow; rays 12–
28 mm long, broad and cleft into 3 conspicuous terminal lobes. Achenes 2.5–3 mm long, obscured
by dense, ascending hairs at first white, becoming golden brown; pappus of broad, membranous
scales, the midrib sometimes extended into an awn.
Widely scattered in small, localized populations. Mostly along washes and arroyos in the
eastern part of Cabeza Prieta, such as the San Cristobal Valley on loamy flats where water settles, and
similarly on the muddy flats of Las Playas. Organ Pipe in fine soils such as on flats east of Growler
Canyon in the Bates Mountains, the north-central part of the Monument, and the northeast bajada of
the Puerto Blanco Mountains.
Northern Sonora, Arizona, Nevada, and southwestern Utah.
OP: Near N entrance of Organ Pipe, 24 Mar 1941, McDougall 31. Dripping Springs, 15 Apr 1951,
Parker 7924. Growler Canyon, S of Bates Well, 19 Mar 1975, Lehto L8304 (ASU). Cuerda de Leña, 23 Mar
2003, Rutman 2003-392 (ORPI).
CP: 7 mi E of Papago Wells, 14 Mar 1937, Harbison 16850 (SD). Jose Juan Tank, Monson 24 Apr
1958 (CAB). S of Las Playas, 10 Apr 1978, Lehto L22468. Deer Hollow, N of Agua Dulce Mts, 20 Mar 1982,
Reichenbacher 923. Charlie Bell Road at W branch of Daniels Arroyo, 10 Apr 1993, Felger 93-345. San
Cristobal Wash, N boundary of Refuge, Malusa 18 Apr 2001.

Figure 49. Gaillardia arizonica. Pipeline Road NE of Ajo, 15 Mar 2008.
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Gamochaeta
Native to the Western Hemisphere; 50 species. Gnaphalieae.
Gamochaeta stagnalis (I.M. Johnston) Anderberg
[Gnaphalium stagnale I.M. Johnston]
Desert cudweed, rosy everlasting. Figure 50.
Small spring ephemerals, to about 25 cm tall, densely woolly with soft white hairs. Leaves
alternate, sessile, (1) 3–4 cm long, mostly oblanceolate, and entire. Flower heads in capitate clusters,
small and straw-like, scarcely opening. Phyllaries scarious and often purple tipped (reddish purple or
wine color), but sometimes only brownish. Florets discoid, minute, numerous, and probably selffertilizing (autogamous), the corollas with purplish tips. Outer florets numerous and pistillate; inner
florets 2–4 and bisexual. Achenes 0.3–0.5 mm long; pappus bristles united into a ring and readily
deciduous as a unit (a feature of the genus).
Known in the flora area only from Bull Pasture in the Ajo Mountains where it was found in
dried pools along a small rocky arroyo; growing with Androsace occidentalis, Erythranthe cordata,
Festuca octoflora, Myosurus cupulatus, Myriopteris wrightii, Poa bigelovii, Pterostegia
drymarioides, Triodanis biflora, and Veronica peregrina. It does not extend farther into the desert.

Figure 50. Gamochaeta stagnalis. Intermittent stream, Bull Pasture, 18 Mar 2005.

Southwestern California, southern Arizona, southwestern New Mexico, and Mexico
including Baja California, Baja California Sur, Chihuahua, Coahuila, Durango, Nuevo León, San Luis
Potosí, Sinaloa, Sonora, and southward at least to Colima and Zacatecas. Gamochaeta stagnalis is
probably not native in southwestern California and northwestern Baja California. It is often weedy
and also misidentified and confused with seemingly closely related species (Nesom 2004, 2012).
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OP: Bull Pasture: Bedrock drainage with shallow sediments that flows seasonally and retains moisture,
3160 ft, 18 Mar 2005, Rutman 20050318-9; Small bedrock arroyo or canyon bottom, dried up pool with a sheet
of dried algae, 10 Apr 2005, Felger 05-213.

Geraea
Two species; Geraea viscida is a chaparral species in California and Baja California. Geraea
is allied to Encelia, and natural but mostly sterile hybrids are known. Heliantheae, Ecliptinae.
Geraea canescens Torrey & A. Gray
Desert sunflower, desert gold. Figure 51.

Figure 51. Geraea canescens. (A, B & D) Organ Pipe headquarters area, 8 Mar 2008. (C) Coffeepot Mt,
Sauceda Mts, Maricopa Co., 27 Feb 2005. (E) An exceptional year on the sandy flats of Lago Seco, Goldwater
Range, Maricopa Co., 18 Mar 2014.
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Cool-season ephemerals, generally seen in spring, 15–100 cm tall, usually with 1 to several
ascending branches, or sometimes much-branched above. Upper stems and outer phyllaries densely
glandular. Leaves alternate (2.5) 5–13 cm long, rough to the touch with coarse white hairs,
oblanceolate to obovate or elliptic, coarsely toothed, or smaller leaves sometimes entire; petioles
winged or the leaves sessile; upper stem leaves reduced. Phyllaries graduated, the inner and longer
ones 5–9 mm long, dark green, linear-lanceolate, strikingly outlined with white hairs (ciliate). Flower
heads sunflower-like, showy, closing at night, opening after sunrise, the rays bright yellow, sterile,
(0.8) 1.5–3.2 cm long, the disk yellow-orange, with chaffy bracts clasping the disk achenes and
falling with them. Achenes flat, blackish, 5–7 mm long with whitish margins continuous with 2
slender, persistent awns. Flowering December–April.
One of the most abundant and conspicuous wildflowers in the region; sandy soils of the
desert floor and dunes, desert pavements and poorly drained flats, and sometimes on lower slopes.
Sometimes on moderately saline soils. It has been in the western part of the flora area for at least
8600 years.
Baja California, northwestern Sonora, southwestern Arizona, southeastern California,
southern Nevada, and southwestern Utah.
OP: 8 mi S of Growler Well, Nichol 17 Mar 1939. Quitobaquito, 27 Nov 1939, Harbison 26178 (SD).
NW corner of Monument, 21 Mar 1941, McDougall 8. Growler Valley, Sep 1951, Supernaugh 450. Camino
Dos Republicas 6 mi E of Hwy 85, 11 Feb 1978, Bowers 1041. Bates Well, 12 Mar 2003, Felger 03-304.
CP: Pinacate Lava Field, 26 Mar 1932, Shreve 5927. 14 mi W of Papago Well, 18 Feb 1979,
McLaughlin 1962. Tule Well, 29 Apr 1986, Hodgson 4128 (DES). The Playa, 20 Mar 1992, Telewski 51.
Christmas Pass, 14 Apr 1992, Steinmann 278. Pinta Sands, 11 Apr 1993, Felger 93-425.
TA: Butler Mts, Van Devender 27 Mar 1983. Flats E of Tinajas Altas Mts, 2 Mar 2014, Van
Devender, observation (MABA in SEINet). †Butler Mts, achenes, 3820 & 8570 ybp.

Gutierrezia – Snakeweed
Ephemerals and small woody shrubs or subshrubs. Leaves alternate and narrow. Herbage
and phyllaries glandular-punctate and resinous. Flower heads small, the phyllaries graduated,
persistent, with ray and disk florets. Pappus present or occasionally reduced. The two species in the
flora area are strikingly different.
Western North America and western South America; 28 species. Astereae.
1. Spring ephemerals; rays white, the disk yellow……………………………... Gutierrezia arizonica
1. Perennial subshrubs; all flowers yellow…………………………………….. Gutierrezia sarothrae
Gutierrezia arizonica (A. Gray) M.A. Lane
[Greenella arizonica A. Gray. Xanthocephalum arizonicum (A. Gray) Shinners]
Arizona snakeweed. Figure 52.
Small, delicate spring ephemerals, usually less than 20 cm tall; stems slender, single or fewbranched above. Leaves at base of plant, often in a basal rosette, narrowly elliptic-oblanceolate or
lanceolate, 1–2 mm wide, and reduced or absent above. Flower heads single or several on slender
peduncles. Rays white, 6–7 mm long, the disk yellow. Achenes 1–1.5 mm long, densely hairy with
bulbous-tipped hairs, the pappus of scales hidden by the achene hairs.
Usually in poorly drained, silty, fine-textured soil of dried mud puddles in swales,
floodplains, and washes in valley bottoms with other small spring ephemerals such as Eriophyllum
lanosum, Festuca octoflora, Logfia arizonica, Plantago ovata, and Schismus barbatus. Widely
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scattered, usually in small, localized populations; eastern part of Cabeza Prieta and at least in the
southeastern and northwestern parts of Organ Pipe.

Figure 52. Gutierrezia arizonica. (A) Desert pavement, first mile of North Puerto Blanco Drive, 19 Mar 2015.
(B & C) Near Lost City, San Cristobal Valley, 13 Mar 2014.

Eastward in southern Arizona and northern Sonora. Although a spring ephemeral in the flora
area, farther east and at higher elevations it also flowers with summer rains.
OP: Bates Well, Nichol 26 Apr 1939. 3 mi S of junction of Bates Well Road and road to Cabeza Prieta
Refuge, 30 Mar 1978, Bowers 1154. E of Dos Lomitas, 31 Mar 2003, Rutman 2003-439. Growler Valley, 11
Apr 2003, Rutman 2003-465.
CP: San Cristobal Wash, 11 Apr 1992, Harlan 168. Daniels Arroyo at Charlie Bell Road, 10 Apr
1993, Felger 93-346. Growler Wash, 10 Apr 1993, Felger 93-367.

Gutierrezia sarothrae (Pursh) Britton & Rusby
Broom snakeweed; hierba de la víbora; siw tadsagĭ. Figure 53.
Subshrubs 40–60 cm tall; stems woody below, slender and numerous, mostly erect to
ascending; herbage and phyllaries sticky, resinous. Leaves mostly 2–5 cm × 0.5–1.3 mm, narrowly
linear, with moderately sparse pubescence of short white hairs. Flower heads 4–5 mm long, in dense,
much-branched terminal clusters; involucres 3.5–4.5 × 2.5–3 mm, persistent, the phyllaries thick and
with a resin pocket near the tip; with bright yellow ray and disk florets, the florets (ray and disk) 6–
14. Achenes 1.3–1.5 mm long, the surface obscured by short, white, ascending hairs; pappus of
membranous scales about as long as achenes on disk florets, shorter on ray achenes. Flowering
mostly September and October.
Mountains in Cabeza Prieta and Organ Pipe including to the crestline in the Ajo Mountains.
Often among grasses and on rocky slopes, sometimes in rock crevices. This or one or two similar
species grew in Organ Pipe mountains from about 13,500 to at least 32,000 years ago.
Central Mexico to western Canada.
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Figure 53. Gutierrezia sarothrae. (A) By Lucretia Breazeale Hamilton. (B) Alamo Canyon above Alamo
Well, 3 Sep 2014. (C) Bull Pasture Trail, 19 Sep 2014. (D) Arch Canyon, 21 Sep 2008.
OP: Bull Pasture trail, 5 Nov 1977, Bowers 935. Alamo Canyon, 17 Oct 1987, Baker 7567 (ORPI).
Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-283. Diablo Mts, 807 m, shaded base of
N-facing cliff, 22 Sep 2013, Rutman 20130922-24. †G. cf. sarothrae: Alamo Canyon, involucres, 13,500 to
32,000 ybp (3 samples); Montezuma’s Head, involucres, 17,830 to 21,840 ybp (3 samples); Puerto Blanco Mts,
on ridge, involucres, 14,120 ybp.
CP. Heart Tank, Simmons Sep 1963. Tule Tank drainage, 23 Mar 1992, Harlan 130. Eagle Tank, 13
Jun 1992, Felger 92-584. Canyon S of Heart Tank, 14 Jun 1992, Felger 92-593.

Gymnosperma
This genus of one species is related to Gutierrezia. Astereae.
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Gymnosperma glutinosum (Sprengel) Lessing
Gumhead. Figure 54.
Suffrutescent perennials or small shrubs, often 0.6–1 m tall; glabrate (minutely scabrous).
New growth—stem tips, leaves, and flower heads—glistening with viscid, glandular exudate,
especially in dry seasons. (This exudate is water soluble because the surfaces are virtually devoid of
visible exudate after rainy periods.) Leaves alternate, sessile, tardily drought deciduous, shiny green,
densely gland-dotted, linear-lanceolate to linear-oblanceolate, 2–8 cm × 2–4.5 mm, the midrib on
lower surface prominently keeled. Flower heads 1.5 mm wide, in dense terminal clusters, and
persistent; phyllaries graduated, membranous with a resin pocket near the tip, the larger phyllaries 3–
4 mm long. Flowers bright yellow; ray florets small and inconspicuous with reduced corollas and not
exceeding the phyllaries; ray and disk florets fertile. Achenes 1.3–2 mm long, cylindrical, with
minute hairs; pappus reduced to an almost microscopic ring. Flowering nearly all year, especially
during the warmer months.

Figure 54. Gymnosperma glutinosum. (A & D) Alamo Canyon near Alamo Well, 7 Sep 2013. (B) Wash
draining N end of Diablo Mts, N end of Ajo Mountain Drive, 26 Aug 2014. (C) Arch Canyon, 10 Sep 2008.
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Widely scattered, seldom common, mostly on rocky slopes and mountain arroyos or canyons,
extending to the summits of the drier mountains. The plants are amazingly drought resistant and often
retain bright green foliage and even produce some flowers during extended drought when nearly all of
the surrounding plants are dormant and leafless. Fossil specimens from the Ajo and Tinajas Altas
mountains date from 15,700 years ago.
Southern Arizona to southern Texas and Guatemala.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. Alamo Canyon, 2400 ft, 3 Dec 1977, Bowers 988.
Kuakatch Wash, near E boundary, Rutman 23 Oct 1999 (ORPI). Diablo Mts, 807 m, shaded base of N-facing
cliff, 22 Sep 2013, Rutman 20130922-14. †Montezuma’s Head, involucre, 13,500 ybp.
CP: Tule Tank, 15 Apr 1941, Benson 10802. Buckhorn Tank, Dodson 28 May 1972 (CAB). Eagle
Tank, 13 Jun 1992, Felger 92-90. Cabeza Prieta Peak, 24 Mar 1995, Yeatts 3701 (CAB). Sierra Pinta, summit,
Cain 15 Nov 2003. Heart Tank and Tuseral Tank, 14 & 15 Jun 1992, Felger, observations.
TA: Tinajas Altas, 19 Feb 1979, McLaughlin 1969. †Tinajas Altas, involucres, achenes, 1230 to
15,680 ybp (10 samples).

Helianthus – Sunflower; mirasol
Large ephemerals or perennial herbs, with coarse or prominent hairs. Leaves mostly
alternate, or sometimes opposite below, petioled, and often with ovate blades. Flower heads large and
showy on prominent peduncles. Those in the flora area have sterile ray florets with bright yellow
corollas, and a reddish purple disk with fertile florets. Achenes thick, laterally compressed, enclosed
by prominent chaffy bracts; pappus usually with a pair of deciduous awned scales.
Native to North America including Mexico; 52 species. Heliantheae, Helianthinae.
1. Leaves green, sparsely hairy; phyllaries ovate, at least 4 mm wide, the attenuate tip at least 4 mm
long; disturbed habitats……………………………………………………….. Helianthus annuus
1. Leaves gray-green, moderately to densely hairy; phyllaries lanceolate, 1.8–3.5 mm wide, the
attenuate tip 1 mm long or less or absent; dunes………………………………... Helianthus niveus
**Helianthus annuus Linnaeus
Sunflower; mirasol. Figure 55.
Robust, warm-weather ephemerals, potentially to about 2 m tall, with harsh (hispid) hairs.
Leaves petioled, the blades ovate, 10–40 cm long, the margins serrate. Phyllaries green, ovate, the
margins usually ciliate. Heads large, more than 10 cm wide. Rays bright yellow, 2.5–5 cm long.
Achenes glabrous; pappus of 2 lanceolate scales and sometimes additional obtuse scales.
Rare along Hwy 85 and not established in the flora area. Common along roadsides across
much of Arizona. This is the common weedy sunflower from northern Mexico to western Canada.
Cultivars of this species, usually with a single, very large head, are major oil-seed crops and the
only North American composite to be developed as a major agricultural crop.
OP: Hwy 85 near milepost 68, road shoulder, Rutman 21 Jul 1998.
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Figure 55. Helianthus annuus. (A) By Lucretia Breazeale Hamilton. (B‒F) Hazen Road, about 1 mi E of Hwy
85, Buckeye, Maricopa Co., 9 Aug 2016.

Helianthus niveus (Bentham) Brandegee subsp. tephrodes (A. Gray) Heiser
Dune sunflower; mirasol de las dunas; hi:wai. Figure 56.
Non-seasonal ephemerals and perhaps sometimes short-lived perennials, 0.5–1+ m tall.
Herbage and phyllaries green to whitish, villous to canescent. Leaves opposite below, alternate and
sometimes opposite above, mostly 4–12 cm long, the petioles prominent, the blades lanceolate to
broadly ovate, the margins entire or serrated. Heads including rays (3.5) 4–9 cm wide; phyllaries
graduated, lanceolate, 8–10 × 1.8–3.5 mm, the attenuate tip to 1 mm long or absent. Rays bright
yellow, mostly 2–3 cm long, the disk florets dark brownish purple. Achenes 4–5 mm long, thick
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(rhombic in cross section), mottled black and pale tan, with long, silky, forward-pointing hairs (or the
achenes sometimes markedly flattened, blackish and without hairs, these perhaps immature); pappus
deciduous, of several shorter scales and 2 larger, awn-tipped scales. Flowering in spring and with
summer-fall rains.
Common on dunes in Cabeza Prieta and west of the Tinajas Altas Mountains.

Figure 56. Helianthus niveus subsp. tephrodes. Dunes 20 mi S of Sonoyta on Mex Hwy 8, Sonora: (A) 6 Feb
2014. (B) 16 Feb 2008. (D) Pinta Sands near Camino del Diablo, 11 Feb 2014.
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This subspecies occurs in sand soils, especially dunes, in southeastern California and
southwestern Arizona, and adjacent northernmost Sonora. Subspecies niveus occurs on the Baja
California Peninsula and the Sonora coast southward to the Guaymas Region.
CP: Pinta Sands: Monson 21 Feb 1958 (CAB); 17 Apr 1983, Hodgson H-2076 (DES); 15 Sep 1992,
Felger 92-775.

††Heterotheca sp.
Camphor weed
An unidentified camphor weed grew at Tinajas Altas for more than 33,000 years, until about
4000 years ago. This is the only record for this genus in the flora area. The nearest population of a
member of this genus is the narrow dune endemic, H. thiniicola (Rzedowski & Ezcurra) B.L. Turner,
in the Gran Desierto of northwestern Sonora. This genus includes 28 species in North America.
Astereae.
TA: †Tinajas Altas, achenes, 4010 to >37,000 ybp (13 samples).

Hymenoclea, see Ambrosia
Hymenothrix
Southwestern United States and Mexico; 5 species. Heliantheae, Chaenactidinae.
Hymenothrix wislizeni A. Gray
Thimblehead. Figure 57.
Ephemerals or short-lived herbaceous perennials, sometimes propagating by short rhizomes.
Stems often 50–70 cm tall. Densely pubescent with glandular hairs and short, coarse, white nonglandular hairs; young growth or basal part of plant viscid-sticky, the subsequent herbage less so.
Stems erect, mostly 50–70 cm tall. Leaves 2 or 3 times pinnately dissected, the larger leaves 6–10+
cm long, early leaves in a basal rosette, the stem leaves with fewer segments. Inflorescences muchbranched, flat-topped, the heads crowded in dense terminal clusters. Heads 8–10 mm wide, the
phyllaries green, 2.7–4 mm long. Ray and disk florets bright yellow, bisexual and fertile. Achenes
2.5–4 mm long, 4- or 5-angled; pappus of 10–13 persistent slender scales with transparent margins,
the midrib extending into an awn. Flowering April and September–December.
Often in open areas in sandy-gravelly washes and sometimes along roadsides. Usually in
small, isolated populations in the lowlands of Organ Pipe and two records in Cabeza Prieta.
Southern and central Arizona, southwestern New Mexico, northern Sonora, and northwestern
Chihuahua.
OP: Rancho Bonito, 30 Nov 1939, Harbison 26196. N of headquarters, 26 Mar 1965, Ranzoni 357
(ORPI). 4 mi N of Visitor Center, tributary to Cherioni Wash, Warren 10 Nov 1983. Aguajita, 23 Oct 1987,
Felger 87-266. Kuakatch Wash near E boundary, Rutman 23 Oct 1999 (ORPI).
CP: Little Tule Well, 12 Jun 1992, Felger 92-536. Daniels Arroyo, 27 Sep 1992, Harlan 332.
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Figure 57. Hymenothrix wislizeni. Why: (A) 20 Sep 2014; (B) 8 Oct 2013. (C) Mormon Metalmark
(Apodemia mormo), Alamo Wash near Hwy 85, 2 Nov 2013. (D) Wash crossing Hwy 85 within 2 mi of N
boundary of Organ Pipe, 5 Oct 2013.

Hymenoxys
North America to South America; 25 species. Heliantheae, Gaillardinea.
Hymenoxys odorata de Candolle
Bitterweed. Figure 58.
Aromatic spring ephemerals 20–45 cm tall, sparsely pubescent and dotted with microscopic
globules of resin-like exudate. Leaves in basal rosettes withering as the leafy stems develop; leaves
pinnately dissected into thick, blunt-ended, slender segments. Flower heads 5–10 mm wide (not
including the rays), with bright yellow ray and disk florets, the rays 7–10 mm long, 8–10 in number,
turning down at maturity and persistent. Phyllaries in 2 or 3 rows, densely villous, the outer
phyllaries rigid, strongly arched or broadly keeled, conspicuously thickened and united at their bases;
inner phyllaries separate, longer than the outer ones. Achenes 2 mm long, densely silvery-silky
haired; pappus of 5 or 6 acuminate to awn-tipped scales.
Fine-textured, clay soils of playas in Cabeza Prieta, often locally and seasonally abundant.
Arizona to Kansas and northern Mexico, and California only along the Colorado River at
Parker.
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Figure 58. Hymenoxys odorata. (A) By Lucretia Breazeale Hamilton. (B, C & E) Roadside ditch, Pinacate
Junction, Mex Hwy 2, Sonora, 5 Mar 2014. (D) Roadside near El Huerfano, Mex Hwy 2, Sonora, 5 Mar 2014.
CP: Pinta Playa, Monson 21 Feb 1958. Marker 81 off the Camino del Diablo, W of O’Neill Hills,
Harlan 20 Mar 1983. Las Playas, 10 Apr 1993, Felger 93-382.
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Isocoma
Southwestern United States and Mexico; l6 species. A genus segregated from Haplopappus.
Astereae.
Isocoma acradenia (Greene) Greene var. acradenia
[Haplopappus acradenius (Greene) S.F. Blake. Isocoma veneta (Kunth) Greene]
Alkali goldenbush. Figure 59.
Resinous shrubs often 0.8–1 m tall with slender, brittle, shiny stems. Herbage copiously
resinous-glutinous from the glands; young herbage with sparse, short, white hairs soon mostly
covered in resin, the older herbage appearing glabrate. Leaves alternate, (1) 1.5–4.6 cm long, yellowgreen, narrowly oblanceolate to lanceolate, the margins entire or few toothed. Flower heads usually
clustered, (4) 4.5–6.5 mm wide, bright yellow with disk florets only. Phyllaries graduated, firm,
linear-oblong, with a thin-walled, wart-like resin pocket near the tip. Achenes 2–3.5 mm long,
ribbed, moderately to densely pubescent, with many coarse pappus bristles of uneven length.
Flowering spring and late summer-fall.

Figure 59. Isocoma acradenia var. acradenia. Quitobaquito: (A–C) 23 Sep 2014; (D) 20 Oct 2010.

Localized near waterholes and washes and their floodplains, often with saline soils.
Especially common in Organ Pipe in the Quitobaquito area; also La Abra Plain, with Atriplex
polycarpa near Dos Lomitas, and lower-elevation canyon bottoms in the Ajo Mountains. Simmons
(1965, 1966) reported it from Tule Well in Cabeza Prieta.
Southwestern United States, Baja California, and Sonora.
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Alkali goldenbush was used medicinally by many groups, including by the Cahuillas for
“curing colds and sore throats” (Bean & Saubel 1972: 75) and by the Gila River Pimas as a
disinfectant to treat sores (Rea 1997: 135), for inflammation, for “cleansing the blood” (Hrdlička
1908: 246), and as a deodorant (Rea 1997).
OP: Quitobaquito, Nichol 28 Apr 1939. Arch Canyon, Fouts 15 Jun 1948 (ORPI). Dripping Springs,
Simmons 11 Oct 1963. Aguajita, 23 Oct 1987, Felger 87-272. 3 mi W of Dos Lomitas, Rutman 29 Aug 2001
(ORPI).
CP: Tule Well, Simmons Sep 1964 (specimen not located, cited by Simmons 1965, 1966).

Koanophyllon
Western United States to South America and West Indies; 115 species. A genus segregated
from Eupatorium. Eupatorieae.
Koanophyllon palmeri (A. Gray) R.M. King & H. Robinson
[Eupatorium palmeri A. Gray. E. solidaginifolium A. Gray in part]
Umbrella thoroughwort. Figure 60.

Figure 60. Koanophyllon palmeri. (A–D) Arch Canyon, 12 Jan 2014. (E) Estes Canyon, Bull Pasture Trail, 19
Sep 2014.
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Low, spreading herbaceous perennials or subshrubs, sometimes to about 1 m tall. Leaves
opposite, petioles short, the blades 3–6 cm long, lanceolate to triangular, relatively thin but firm and
often shiny green, the margins entire or toothed, the margins and veins of lower leaf surfaces with
short, hooked white hairs. Inflorescences rather open and divaricately branched. Flower heads of
disk florets, the corollas whitish; involucres 3.5–4 mm wide. Achenes prismatic, 5-ribbed, pale
brown, 1.5–1.6 mm long; pappus of many persistent barbellate bristles. Flowering mostly September
and October, and sometimes late April and May.
Ajo Mountains including Alamo, Arch, and Boulder canyons, and rocky slopes to the
crestline.
Eastward and northward in Arizona to New Mexico, and western Mexico.
The western Mexico and Arizona populations of K. solidaginifolium (A. Gray) R.M. King &
H. Robinson are segregated as K. palmeri. As now interpreted, K. solidaginifolium ranges from
Texas southward to Michoacán and Coahuila, forming part of a complex of related taxa.
OP: Alamo Canyon: Nichol 4 May 1939 (ORPI); 13 Dec 1939, Harbison 26254; South Alamo
Canyon, 29 Sep 1988, Wilson 200. Boulder Canyon, 3 May 1978, Bowers 1293 (ORPI). Arch Canyon, 900 m,
2 Dec 1990, Felger 90-528. Middle fork of Alamo Canyon, near the crestline, 15 Mar 2003, Rutman 2003-323
(ORPI). Bull Pasture trail in Estes Canyon, 3000 ft, 10 Apr 2005, Felger 05-192.

Lactuca – Lettuce
North America to Central America, Eurasia, and Africa; 75 species. Lactuca sativa is lettuce.
Cichorieae.
*Lactuca serriola Linnaeus
Prickly lettuce, compass plant. Figure 61.
Ephemerals often germinating in late winter or spring, flowering in late spring and summer,
and sometimes surviving through the summer. Highly variable in size, occasionally reaching 2+ m
tall but usually much shorter. Stems shiny white, mostly unbranched below; herbage often with stiff
bristles. First leaves in a basal rosette, the stem leaves often 10–22 cm long, pinnatifid, turned basally
to hold the leaf edgewise and upright in a north-south plane, hence the name “compass plant”;
midvein on lower leaf surfaces with a row of thick stiff hairs, but not on leaves produced in fall.
Inflorescence a terminal, open panicle. Involucres enlarging after flowering to 11–15 mm long, the
phyllaries green, the larger ones conspicuously broadened at base, the tips with small tufts of hair.
Flowers pale yellow, the florets ray-like (ligulate). Achene body 2.8–3 mm long, laterally
compressed, with short bristles near apex, and a slender beak as long as to much longer than the body
and supporting a pappus of silky white hairs.
Usually locally in disturbed habitats and occasional in natural areas, such as the San Cristobal
Wash and south end of Coyote Wash in the Lechuguilla Valley. Widely scattered in Organ Pipe, but
scarce in natural areas.
Native to Europe, now weedy in many parts of the world. The seeds are the source of
Egyptian lettuce-seed oil, used in food for its pleasant flavor and as a semi-drying oil.
OP: Puerto Blanco Drive, 3.4 mi E of turnoff to Senita Basin, 20 Jun 1979, Bowers 1756.
Quitobaquito, 18 Mar 1998, Rutman, observation. Burned area 3 mi E of Dos Lomitas, Rutman 29 Aug 2001
(ORPI).
CP: San Cristobal Wash at Camino del Diablo, 10 Apr 1993, Felger 93-375.
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TA: Lechuguilla Valley at Camino del Diablo, S end of Coyote Wash, locally abundant, some dry
dead stalks from last year 2+ m in height, 28 Mar 2010, Felger 10-162.

Figure 61. Lactuca serriola. (A) By Lucretia Breazeale Hamilton. (B & C) Boulder, Garfield Co., UT, 29 Jul
2001, photos by Max Licher (SEINet). (D) Alamo Canyon, 4 Apr 2015.

Leucosyris
Small xerophytic ephemeral, annual or perennial herbs; leaves alternate. Nine species in
southwestern United States and northern Mexico. Astereae.
1. Stems leafy except in extreme drought; heads with lavender rays and yellow disk florets.
……………………………………………………………………………………….. Leucosyris arida
1. Stems sparsely leaved to nearly leafless; heads with disk florets only, flowers bright yellow.
……………………………………………………………………………………. Leucosyris carnosa
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Leucosyris arida (B.L. Turner & D.B. Horne) Pruski & R.L. Hartman
[Arida arizonica (R.C. Jackson & R.R. Johnson) D.R. Morgan & R.L. Hartman. Machaeranthera
ammophila Reveal. M. arida B.L. Turner & D.B. Horne. M. arizonica R.C. Jackson & R.R.
Johnson, Rhodora 69 (780): 476–480, 1967. M. coulteri var. arida (B.L. Turner & D.B. Horne) B.L.
Turner]
Arid tansy-aster. Figure 63.

Figure 63. Leucosyris arida. Río Sonoyta floodplain near El Huerfano, Sonora: (A) 28 Mar 2013; (C & D) 6
Feb 2014. (B) Quitobaquito, 23 Sep 2014.

Non-seasonal ephemerals to short-lived perennials depending on soil moisture, usually less
than 75 cm tall, with a well-developed taproot; plants glandular pubescent. First leaves 4–6 cm long,
in a soon-withering basal rosette; stem leaves reduced, pinnatifid to toothed or essentially entire.
Rays lavender, 8–12 mm long, ray achenes without a pappus. Disk yellow; disk achenes 1.5–2.2 mm
long with a pappus of many unequal bristles. Flowering with sufficient soil moisture almost
throughout the year, especially late spring and early summer.
Locally common in washes, sandy and alkaline flats, and roadsides in lowland areas of Organ
Pipe and especially common in the Quitobaquito region. Also in the eastern and central part of
Cabeza Prieta.
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Northwestern Sonora, western Arizona, southeastern California, and southern Nevada.
OP: Near Cherioni Well, 9 Apr 1941, McDougall 65. Quitobaquito: Low rocky hillside and sandy soil
around Quitobaquito Springs, n = 5, 31 Mar 1962, Jackson 3043-1 & Johnson (holotype of Machaeranthera
arizonica, KANU; Jackson 3043-4 & Johnson (isotype, KANU); Jackson 3043-2 & Johnson, isotype of M.
arizonica, ARIZ); 21 Aug 1983, Sundberg 2109. Cuerda de Leña Wash at N boundary, 31 Mar 1978, Bowers
1157. Puerto Blanco Mts, small wash near Red Tanks trailhead, 12 Sep 2013, Rutman 20130912-12.
CP: Charlie Bell Well: Johnson 26 Mar 1960; 26 Sep 1992, Harlan 314. Tule Well: 28 Mar 1970,
Duncan 7; 11 Apr 1993, Felger 93-435.

Leucosyris carnosa (A. Gray) Greene
[Arida carnosa (A. Gray) D.R. Morgan & R.L. Hartman. Aster carnosus (A. Gray) A. Gray ex
Hemsley, not A. carnosus Gilbert. A. intricatus (A. Gray) S.F. Blake. Leucosyris carnosa var.
intricata (A. Gray) Cronquist. Machaeranthera carnosa var. intricata (A. Gray) G.L. Nesom]
Alkali aster. Figure 64.

Figure 64. Leucosyris carnosa. (A–C, E) Quitobaquito, 23 Sep 2014. (D) Illustration by Linda Ann Vorobik.
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Herbaceous perennials, essentially glabrous; sometimes dying back to ground level during
drought. Stems often becoming partly decumbent, with few, often spreading branches. Leaves and
young stems glaucous, often semi-succulent. Leaves few, often widely spaced, linear, entire, quickly
deciduous, 1.4–3.6 cm long on new growth, mostly less than 1 cm, the upper leaves scale-like. Heads
of bright yellow disk florets; ray florets none. Achenes 3–4 mm long, the surfaces obscured by white
hairs; pappus of many unequal bristles 6–7 mm long. Flowering with sufficient soil moisture during
the warmer months.
Saline soils at Quitobaquito, often on nearly barren ground with Anemopsis californica,
Juncus mexicanus, and Nitrophila occidentalis.
Widely scattered in similar habitats in northwestern Sonora, Arizona, California, and Nevada.
OP: Quitobaquito: 25 Nov 1972, Pinkava 10004 (ASU, DES, MO); 1 Apr 1980, Stimson 233; 23 Jul
1986, Felger 86-219.

Logfia
Diminutive or small cool-season ephemerals, usually white-woolly. Leaves alternate or
seemingly whorled (L. arizonica), sessile or petioles obscure, the margins entire. Heads minute,
sessile, or peduncles very short, generally grouped in clusters, the actual phyllaries none or vestigial
and grading into the chaffy bracts; florets discoid. Outer florets pistillate, spirally arranged between
outer bracts; inner florets bisexual, clustered in center of elongated, often tack-shaped receptacle.
(Figure 65). Corollas reduced and dull in color, or sometimes pink or purple at tips. Achenes 0.6–1
mm long (Figure 66). Achenes of outermost pistillate florets at least relatively smooth and shiny,
without a pappus. Achenes of inner bisexual florets slightly smaller, rougher (the surface with a
cellular-patterned sculpturing) and duller or pubescent with unicellular trichomes (papillae), and a
pappus of 12–30 deciduous white bristles minutely barbed above and sub-plumose below.
North America including Mexico, Eurasia, and north Africa, and some widely introduced
elsewhere; 12 species. Logfia is a genus segregated from Filago. Gnaphalieae.
1. Branching pattern usually symmetric (2 equal side-branches at nodes, “pseudo-dichotomous”);
flower heads and leaves mostly restricted to the branch nodes (forks); leaves nearly linear, usually
much longer than the heads; florets inside innermost chaffy bracts 4–12, the minority (0–2) pistillate.
……………………………………………………………………………………….. Logfia arizonica
1. Branching pattern usually asymmetric (irregular); flower heads and leaves more or less evenly
distributed; leaves oblanceolate to oblong, usually not much longer than the heads; florets inside
innermost chaffy bracts 12–40, the minority (3–7) bisexual.
2. Well-developed plants mostly spreading, wider than tall, branched from base without a dominant
central stem; leaves mostly oblong to obovate, obtuse; achenes of innermost florets mostly smooth,
with a pappus of 11–15 bristles falling away singly or in pairs; corolla lobes of inner florets mostly
5, usually yellowish………………………………………………………………… Logfia depressa
2. Well-developed plants often erect and taller than wide, and often branched from a dominant
central stem; leaves mostly oblanceolate, acute; achenes of innermost florets mostly sparsely
papillate, with a pappus of 17–23 bristles falling away in complete or partial rings; corolla lobes of
inner florets mostly 4, usually red-tipped……………………………………….. Logfia filaginoides
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Figure 65. Filaginoid and gnaphaloid flower heads. Diagrams showing relative positions of bracts, pistillate
florets (solid circles), and disk florets (open circles) comprising bisexual flowers (open circles with a dot) and
staminate flowers (open circle without a dot). (A) Logfia; (B) Stylocline; (C) Gnaphalium sensu lato
(Gamochaeta and Pseudognaphalium). Illustration by Matthew B. Johnson (from Felger 2000).

Figure 66. Logfia achenes. Upper row, achenes of outermost pistillate florets; lower row, achenes of bisexual
inner florets. (A) L. arizonica; (B) L. filaginoides; (C) L. depressa. Illustration by Matthew B. Johnson (from
scanning electron microscope photos by James D. Morefield, from Felger 2000).

Logfia arizonica (A. Gray) Holub
[Filago arizonica A. Gray. Oglifa arizonica (A. Gray) Chrtek & Holub]
Arizona fluffweed. Figure 67.
Plants usually less than 10 cm tall, often as wide as or wider than tall, with forked branching.
Stems dark-colored, wiry, with relatively long internodes. Leaves whorled, those just below the
flower heads usually conspicuously longer than the heads. Achenes 0.9–1 mm long. Pappus bristles
falling away in complete or partial rings.
Widespread and often seasonally common, in sandy gravelly or clayish-silt soils, along
washes, margins of waterholes and dirt tanks, canyon bottoms, and floodplains where water may
temporarily accumulate and has recently dried up, and also in soil pockets on rocky slopes including
higher elevations in the Ajo Mountains. Often growing intermixed with L. filaginoides.
Southern and central Arizona, southern California, Baja California, Baja California Sur, and
northwestern Sonora.
OP: 2 mi WSW of Bates Well, rocky hill, 30 Mar 1978, Bowers 1122. Aguajita, 6 Apr 1988, Felger
88-274. W base of Santa Rosa Mts, Rutman 3 Feb 2003 (ORPI). Middle fork Alamo Canyon near crestline of
Ajo Mts, 3400 ft, 15 Mar 2003, Rutman 2003-321.
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CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3945A (CAB). Jose Juan Represo, 12 Jun 1992, Felger
92-561. Antelope Tank, 13 Jun 1992, Felger, observation. Papago Well, 26 Feb 1993, Felger 93-138.
TA: Coyote Water, 18 Mar 1998, Felger 98-114. Camino del Diablo at Coyote Wash, 10 Jan 2002,
Felger 02-9.

Figure 67. Logfia arizonica. (A) Alamo Well, 16 Mar 2014. (B) Catalina Island, CA, 2 May 2003, photo by
Gary A. Monroe (CalPhotos). (C) N foothills of Puerto Blanco Mts, 3 Mar 2005. (D) Bull Pasture, 7 Mar
2014.

Logfia depressa (A. Gray) Holub
[Filago depressa A. Gray. Oglifa depressa (A. Gray) Chrtek & Holub]. Figure 68.
Low, spreading plants, usually less than 5 cm tall, densely white-woolly, the internodes
usually very short. Leaves mostly broad and blunt. Achenes (0.6) 0.7–0.9 mm long. Inner florets
with pappus of 11–15 bristles falling away singly or in 2s.
Sandy-gravelly soils, especially in wash floodplains in the western part of Organ Pipe and
low dunes in Cabeza Prieta; also in nearby northwestern Sonora. This inconspicuous and often
misidentified species is probably more widespread, since it might be confused with Stylocline,
especially S. gnaphaloides.
Northern Sonora to southern Nevada, southeastern California, and Baja California.
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Figure 68. Logfia depressa. (A & C) Kuakatch Wash near Kuakatch Village, 11 Mar 2015. (B) Anza Borrego
State Park, San Diego Co., CA, 27 Mar 2011, photo by Keir Morse (CalPhotos).
OP: Senita Basin Road, 4.5 mi S of Senita Basin, along wash, 23 Mar 1969, Lehto L15440b (ASU
18822, mixed collection with Stylocline gnaphaloides, det. James D. Morefield, 1992). 2.5 mi by road W of
Hwy 85 on 2-way section of Puerto Blanco Drive, 1400 ft, 11 Apr 1978, Bowers 1219 (ORPI). About 1 mi N
of Bates Well road, towards Bluebird Mine, 22 Mar 2003, Rutman 388 (ORPI).
CP: Pinta Sands encroaching E side of Pinacate Lava, growing with Stylocline micropoides, 11 Apr
1993, Felger 93-400.

Logfia filaginoides (Hooker & Arnott) Morefield
[L. californica (Nuttall) Holub. Filago californica Nuttall. Oglifa californica (Nuttall) Rydberg]
California fluffweed. Figure 69.
Plants characteristically slender with erect stems, often 3–20 cm tall. Herbage usually with
woolly hairs. Stems more or less evenly leafy. Achenes 0.9–1 mm long. Inner florets with a pappus
of 17–23 bristles falling away in complete or partial rings.
Widespread and often common, from low to high elevation, among rocks on slopes, bajadas,
and along washes and canyons or at waterholes.
Arizona, California, Nevada, New Mexico, western Texas, Utah, Baja California, Baja
California Sur, and Sonora southward to the Guaymas Region.
OP: Alamo Canyon, 12 Apr 1978, Bowers 1248. Twin Peaks, 4 Mar 1984, Van Devender 84-48
(ORPI). Quitobaquito, 29 Mar 1988, Felger 88-128. Growler Mts, W of Growler Pass, 7 Mar 2003, Rutman
2003-223 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger 05-285.
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CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3945B. Agua Dulce Pass, 13 Jun 1992, Felger 92-573.
TA: Tinajas Altas, 18 Mar 1998, Felger 98-144.

Figure 69. Logfia filaginoides. (A) Estes Canyon Trail, 7 Mar 2014. (B) Red Tanks parking area, Puerto
Blanco Mts, 15 Mar 2005.

Machaeranthera
Two species; Machaeranthera tanacetifolia occurs in western North America including
Mexico and Arizona. Astereae.
The large and unwieldy former Machaeranthera, once included in Aster, has been split into a
number of monophyletic segregate genera (e.g., Morgan & Hartman 2003; Pruski & Hartman 2012).
The former Machaeranthera sensu lato includes Dieteria, Leucosyris, and Xanthisma.
Machaeranthera tagetina Greene
[Aster tagetinus (Greene) S.F. Blake]
Mesa tansy aster. Figure 70.
Annuals, highly variable depending on soil moisture, often 10–25 cm tall, exceptionally
robust plants to 75 cm tall. Leaves alternate, mostly 1- or 2-times pinnatifid. Flowering spring and
summer, or possibly biennial in favorable situations. Densely pubescent with golden glandular-tipped
hairs, sessile glands, and non-glandular hairs. Flower heads showy, involucres 3–9 mm high, the disk
flowers yellow, the rays violet; ray and disk florets forming similar achenes and pappus, the achenes
2.5–3 mm long, sub-cylindrical, brown, densely covered with white hairs, and a persistent pappus of
many barbellate bristles.
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Figure 70. Machaeranthera tagetina. (A) Estes Wash at Ajo Mountain Drive, 21 Sep 2008. Alamo Canyon:
9B) 15 Sep 2013; 9C) 7 Sep 2013. (D) Estes Canyon, trail to Bull Pasture, 26 Aug 2008 .

Ajo and Diablo mountains, especially at higher elevations, in open, sunny areas.
Southern to north-central Arizona, southwestern New Mexico and northeastern Sonora and
adjacent Chihuahua; generally not in the drier regions of the Sonoran Desert.
OP: Arch Canyon, Galiano 27 Aug 1986 (ORPI). Bull Pasture, 10 Apr 2005, Felger 05-219.
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Malacothrix
Spring ephemerals with milky sap. Leaves mostly basal, the flower heads ligulate and often
nodding in bud; florets yellow or white. Achenes ribbed, with or without a pappus. Cichorieae.
Native to western United States and northwestern Mexico, and introduced in South America;
20 species.
1. Leaves pinnatifid with slender thread-like segments; receptacle bristly; achenes 2.4 mm long.
………………………………………………………………………………….. Malacothrix glabrata
1. Leaves broad, with coarse teeth; receptacle not bristly; achenes 1.8–2 mm long.
2. Flower heads (1.5) 2.5–3 cm wide, one to few per stem; rays yellow with reddish streaks on
underside, 4–6 mm longer than the phyllaries………………………………... Malacothrix fendleri
2. Flower heads 1–1.5 cm wide, several to many per stem; rays uniformly white (or maybe
yellowish), 1–2 mm longer than the phyllaries……………………………….. Malacothrix sonorae
Malacothrix fendleri A. Gray
Fendler’s desert-dandelion. Figure 71.
Plants glabrate to mostly pubescent with cottony cobwebby hairs, and sparsely pubescent
with gland-tipped hairs near the base of the plant and sometimes on lower leaf surfaces. Basal rosette
leaves often 2.5–5.5 cm long, elliptic to oblanceolate, pinnately lobed or toothed. Stem leaves greatly
reduced, the flowering stems bearing one to several flower heads. Flowers heads (1.5) 2.5–3 cm
wide, the rays bright yellow, often with reddish tips, and reddish stripes on lower surfaces, larger rays
often 10–13 mm long, with 5 prominent terminal teeth. Receptacle not bristly. Achenes brown, 1.8–
2.2 mm long, slender and cylindrical, the tip forming a cup, the ribs extending into the terminal cup;
pappus of 12–15 readily separating slender, white, barbellate bristles.

Figure 71. Malacothrix fendleri. (A) Lago Seco, Goldwater Range, Maricopa Co., 18 Mar 2014. (B & D)
Sikort Chuapo Mts, 15 Mar 2008. (C) Hwy 85, mile 62, east of Why, 5 Apr 2015.
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Washes and valley plains, often in low places where water temporarily settles. Eastern part
of Cabeza Prieta and the northern part Organ Pipe; apparently not common.
Southern and eastern Arizona to western Texas, northern Sonora, and northern Chihuahua.
OP: Near junction of Bates Well Road and road to Cabeza Prieta, 3 Mar 1978, Bowers 1139. Hwy 85
near the N boundary, 31 Mar 1979, Bowers 1611 (ORPI). Valley flat NE of Montezuma’s Head, Ajo Mts,
Rutman 4 Apr 1998 (ORPI). Armenta Road, 11 Mar 2003, Felger 03-259.
CP: San Cristobal Wash: 16 Apr 1976, Engard 869 (DES); 11 Apr 1978, Reeves 6826-A (ASU); Near
San Cristobal Wash along Camino del Diablo, 11 Apr 1992, Harlan 153. Redtail Tank, Cutler 17 Mar 1995
(CAB).

Malacothrix glabrata (A. Gray ex D.C. Eaton) A. Gray
[M. californica de Candolle var. glabrata A. Gray ex D.C. Eaton]
Desert dandelion. Figure 72.

Figure 72. Malacothrix glabrata. (A) Hwy 86 roadside, E of Kitt Peak Road, 11 Apr 2010. (B & D) Dunes 20
mi S of Sonoyta, Sonora, on Mex Hwy 8, 27 Mar 2010. (C) Puerto Peñasco, Sonora, 17 Feb 2008.

Herbage slightly woolly when young, becoming glabrate, often semi-succulent. Leaves
mostly in a basal rosette, 6–18 cm long, pinnatifid with linear to thread-like segments, usually
withering before flowering. Flowering stems simple, or few- to sometimes many-branched, 10–45+
cm tall, mostly with a few leaves below. Involucres 2.5–3 cm wide; phyllaries densely to sparsely
woolly on outer surfaces, the larger phyllaries ca. 20+ in number, (8) 9–14 mm long, green with
white, membranous margins. Flower heads on long peduncles, nodding in bud; closing at night,
opening at about 7 a.m. Heads to 5 cm in diameter, cream white to pale yellow with a darker yellow
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center. Ligules 12–16 (25) mm, the outer ligules often with a pale reddish mid-stripe below.
Receptacle bristly. Achenes 2–3 mm long, with 1 or few pappus bristles and with or without toothlike scales.
Widespread and common; dunes, plains, washes, bajadas, canyons, and sometimes on rocky
hills and mesas.
Northwestern Sonora and Baja California Sur to Oregon, Idaho, Utah, and Arizona.
OP: Alamo Canyon, 2500 ft, Nichol 14 Mar 1939. 7.2 mi NW of Visitor Center on Puerto Blanco
Drive, 10 May 1979, Bowers 1713. Aguajita, 3 Mar 1992, Felger 92-115. NE of Bates Mts, 23 Mar 2003,
Rutman 2003-399.
CP: Papago Well, Crooks 31 Mar 1937. W side of S end of Sierra Pinta, Monson 20 Mar 1958.
Pinacate Lava, 29 Mar 1985, McLaughlin 2983. San Cristobal Wash, 11 Apr 1992, Harlan 162. Pinta Sands,
11 Apr 1993, Felger 93-401.

Malacothrix sonorae W.S. Davis & P.H. Raven
Sonoran desert-dandelion. Figure 73.

Figure 73. Malacothrix sonorae. Bull Pasture Trail near Estes Wash, 6 Apr 2010.
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Delicate plants often 10–20+ cm tall. Basal rosette leaves 2.5–5 cm long, lanceolate to
oblanceolate, with broad, coarse teeth or toothed segments; stem leaves reduced. Flower heads 1–1.5
cm wide, on branched and slender-stemmed inflorescences, the ligules white (or maybe yellowish).
Phyllaries 8–14 or more, 7–9 mm long, the accessory bracts ca. 8–10 in number, less than ⅓ as long
as the longer phyllaries. Receptacle not bristly. Achenes slender, 1.8–2 mm long, with 15 ribs, the
uppermost part of the achene smooth, the pappus of 1–2 bristles plus persistent teeth.
Washes, canyon bottoms, and rocky slopes in the Ajo and Santa Rosa mountains, often in
shaded niches; seldom common.
Southern Arizona from the Ajo Mountains to eastern Pima County, and Sonora southward to
the vicinity of Hermosillo and the northern margin of the Guaymas Region.
OP: Arch Canyon, 3500 ft, 28 Mar 1965, Niles 554. Ajo Loop Drive, 4 May 1978, Bowers 1306
(ORPI). Sierra Santa Rosa, canyon bottom, 12 Mar 2003, Felger 03-317. Alamo Canyon, 29 Mar 2003, Felger
03-418.
CP: Salazaria Wash, 32º11'20"N, 113º43'W, 12 Apr 1992, Harlan 220.

Microseris linearifolia, see Uropappus lindleyi
Monoptilon
Two species; Monoptilon bellidiforme occurs in Arizona, California, Nevada, and Utah.
Astereae.
Monoptilon bellioides (A. Gray) H.M. Hall
Mojave desert-star. Figure 74.
Low-growing spring ephemerals mostly 1.5–25 cm wide, with coarse, white hairs and sessile
glands, especially on the phyllaries. Early leaves in a basal rosette, the stem leaves alternate, linearspatulate, often 7–12 mm long, closely spaced below the flower heads, and few and widely spaced
along stems, reaching 20–35 mm long on robust plants. Flower heads showy, solitary on stem tips, 1
or more per plant, often obscuring the leaves, mostly 1.2–1.7 (2) cm wide, showy, the rays 6–10 mm
long, white to lavender, the disk yellow; flower heads “closing” at night, the rays inrolling. Phyllaries
5–6 mm long, narrowly oblanceolate to elliptic, green with membranous margins and red acuminate
tips, the inner phyllaries partially enclosing the ray achenes. Achenes 1.5 mm long, obovate, brown,
and hairy; pappus of golden-brown scales and bristles 2–2.5 mm long.
Seasonally common and widespread. Often producing spectacular displays on otherwise
nearly barren gravelly flats and desert pavements; sandy to rocky soils, washes, bajadas, Larrea flats,
mesas, and lower slopes. Sometimes only a few cm tall with a single flower head, but in sandy soils
of canyon bottoms in favorable seasons sometimes forming sprawling plants to 50 cm across.
Northwestern Sonora, northeastern Baja California, western and southern Arizona,
southeastern California, and southern Nevada.
OP: Tres Alamos Canyon, 2700 ft, Nichol 24 Feb 1939. W base of Ajo Mts, 2500 ft, 14 Mar 1941,
Benson 10625. Dripping Springs, Hesselberg 10 Apr 1966. N of junction of Bates Well and Cabeza Prieta
roads, 30 Mar 1978, Bowers 1153. Aguajita, wash, Beale 8 Apr 1988 (ORPI).
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3911 (CAB). Pinta Sands, 11 Apr 1993, Felger 93-430. 2
mi NW of Christmas Pass, Rutman & Tibbitts 18 Feb 2002.
TA: N of Tinajas Altas Pass, Halse 31 Mar 1973. Tinajas Altas Canyon, 19 Mar 1998, Felger,
observation.
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Figure 74. Monoptilon bellioides. (A) Kuakatch Wash near Kuakatch Village, 11 Mar 2015. (B) Midway
Wash, 28 Feb 2015. (C) W side of Lookout Mountain, Maricopa Co., 12 Mar 2014. (D) Kuakatch Wash near
Hwy 85, 3 Mar 2014.

*Oncosiphon
Native to southern Africa, widely introduced; 8 species. Anthemideae.
*Oncosiphon piluliferum (Linnaeus f.) Källersjö
[Matricaria globifera (Thunberg) Frenzl ex Harvey]
Globe chamomile, stinknet; manzanilla. Figure 75.
Small, aromatic spring ephemerals. Flowers heads rounded, of more than 100 minute, yellow
disk florets.
Known in the flora area from several records. Perhaps established in San Cristobal Wash in
Cabeza Prieta.

Felger & Rutman: SW Arizona Flora, Asteraceae

109

Figure 75. Oncosiphon piluliferum. Roadside N of the Gila River, Hwy 85, Maricopa Co., 28 Feb 2015.

Occasionally encountered elsewhere in Arizona in the Sonoran Desert but seldom in natural
areas. Also in California and native to South Africa. This species was first noted in North America
in 1981 in southern California and the Phoenix region and it rapidly became locally common.
OP: Cherioni Wash & Hwy 85, several plants, disturbed road shoulder on soils imported from vicinity
of Why (a few plants also at another construction site 2–3 mi N of Visitor Center), Rutman 15 Apr 2005.
CP: San Cristobal Wash, 32˚06'N, 113˚07'W, 11 Apr 1992, Harlan 165.

Packera – Ragwort
Subtropical to arctic region in North America; 64 species. This genus is segregated from
Senecio. Heliantheae, Senecioneae.
Packera “contains species that have traditionally been referred to as the ‘aureoid senecios,’
an informal group first recognized by Asa Gray. Base chromosome numbers of × = 22 or 23 and a
suite of morphologic characters have been used in circumscription of Packera. Studies involving
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molecular data and palynological analysis lend additional support for recognition of the genus” (Tock
2006). Yet the distinctions can be daunting.
Packera quercetorum (Greene) C. Jeffrey
[Senecio quercetorum Greene]
Oak Creek ragwort. Figure 76.
Herbaceous perennials to 50 cm tall; often bluish green, glabrous or tomentose basally and in
leaf axils. Stems usually purple tinged, especially below. Largest leaves at base and in basal rosette,
to 15 cm long, petioled, the blades obovate or pinnately lobed, the terminal lobe largest and with
toothed margins; upper stem leaves reduced; lower leaf surface often reddish purple. Flowers heads
many, on branched inflorescences held well above the leaves, with bright yellow ray and disk florets,
the rays 6–10 mm long; ray and disk florets fertile. Phyllaries green, equal and relatively thick,
glabrous or the tips pubescent. Achenes 1.5–4 mm long, cylindrical and ribbed, with deciduous,
filiform, white pappus bristles. Flowering March to May.

Figure 76. Packera quercetorum. (A) Arch Canyon below Mount Ajo, 29 Mar 2015, photo by Peter Holm.
(B) Sedona, Coconino Co., 24 Apr 2004, photo by Max Licher.

Ajo Mountains in canyons and higher elevations, especially shaded north-facing slopes. This
is an isolated population, and the only one for the Sonoran Desert and Pima County.
Southwestern New Mexico and widespread in Arizona in non-desert regions and into pine
forests.
OP: Alamo Canyon, Nichol 4 May 1939. Side canyon of Arch Canyon, 3500 ft, 28 Mar 1965, Niles
547. Boulder Canyon, 2800 ft, 3 May 1978, Bowers 1284. Trail from The Cones to Mount Ajo, 3940 ft 10 Apr
2005, Felger 05-253.

Palafoxia
Southern United States and Mexico; 12 species. Heliantheae, Chaenactidinae.
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Palafoxia arida B.L. Turner & M.I. Morris var. arida
Spanish needles. Figure 77.

Figure 77. Palafoxia arida var. arida. Puerto Peñasco, Sonora: (A) 19 Feb 2015; (E) 17 Feb 2008. (B) Dunes
near Maya Palace, 25 mi E of Puerto Peñasco, Sonora, 20 Feb 2015. (C & D) Dunes S of Sierra Blanca,
Pinacate Biosphere Reserve, Sonora, 16 Feb 2008.

Winter-spring ephemerals sometimes germinating and flowering with summer-fall rains.
Plants usually erect, often 30–90 cm tall, with a single erect main axis or branched from above the
middle, or sometimes many-branched and bushy when well watered; with coarse silvery hairs.
Leaves at first opposite, otherwise alternate, 3–9 cm long, linear to linear-lanceolate, with forwardpointing hairs; margins entire. Flowering stems and phyllaries with glandular hairs. Flower heads
cylindrical to narrowly turbinate, mostly 20–25 mm long, of disk florets only, the corollas and
stigmas dull white to pale pink, the anthers dark purple. Phyllaries equal, in a single series. Achenes
7.5–12.3 mm long, narrowly obpyramidal, blackish, 4-angled, mostly densely pubescent with short
white hairs or sometimes glabrous; pappus of papery scales.
Central part of Organ Pipe westward; widespread in Cabeza Prieta, most abundant on sandy
soils including dunes.
Mojave and Sonoran deserts in southwestern United States and northwestern Mexico. In
central Sonora, at about Hermosillo and Bahía Kino, P. arida grades into P. linearis (sensu Turner &
Morris), which extends southward to Sinaloa, and a similar transition occurs on the Baja California
Peninsula. Turner and Morris (1975: 79) differentiate P. linearis as “sprawling shrublets having linear
leaves with round or obtuse apices” and restrict it to “coastal sand dunes of southern Baja California.”
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Plants from that region appear indistinguishable from those of coastal southwestern Sonora and
Sinaloa.
OP: Puerto Blanco Drive, 10 mi by road W of Hwy 85, 11 Apr 1978, Bowers 1226. Aguajita, wash,
14 Sep 1988, Felger 88-406.
CP: Tule Mts, 26 mi W of Papago Well, 15 Apr 1941, Benson 10787 & Darrow. O’Neill’s Grave, 11
Apr 1992, Harlan 182. Pinta Sands: 10 Apr 1978, Reeves 6789 (ASU); 15 Sep 1992, Felger 92-781.
TA: Butler Mts, sand dune, Van Devender 27 Mar 1983.

Parthenice
This genus has a single species. Heliantheae, Ambrosiinae.
Parthenice mollis A. Gray
Annual monsterwort. Figure 78.

Figure 78. Parthenice mollis. Estes Wash near Ajo Mountain Drive: (A) Plant 2 m tall, 14 Aug 2013. Estes
Wash, 0.5 mi S of Estes Canyon trailhead on Ajo Mountain Drive: (B & C) 26 Aug 2014; (D) 14 Aug 2013.
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Robust warm-weather ephemerals, the stems erect, reaching 2 m tall, with dull gray-green
herbage. Leaves alternate, petioled, the blades mostly 10–25 cm long and nearly as wide
(exceptionally 36 cm wide), velvety pubescent, ovate to deltate, the margins coarsely and shallowly
toothed. Flower heads many in open panicles, 5 mm wide, gray-green and inconspicuous with disklike florets, the corollas yellowish. Ray florets minute, with achenes 2 mm long, obovate, the pappus
minute or absent. Receptacle with bracts (palea) partially enclosing achenes and falling with them.
Disk florets numerous, functionally staminate. Reproductive with summer rains.
Occasional in sandy-gravelly soils of washes and steep rocky slopes in Organ Pipe, mostly in
the Ajo Mountains to higher elevations.
Arizona and northwestern Mexico.
OP: 12 mi N Visitor Center, 13 Jul 1962, Ranzoni 176 (ORPI). Estes Canyon Picnic Area, 6 Nov
1977, Bowers 961 (ORPI). Estes Wash, 706 m, 8 Aug 2003, Rutman 20030808-4 (ARIZ, ASU). Slopes N of
the saddle between Arch and Boulder canyons, 26 Oct 2003, Rutman 20031026-13.

Pectis – Chinchweed
Summer ephemerals in the flora area, also perennials elsewhere. Leaves opposite, narrow,
sessile or essentially so, and with 1–several pairs of bristles or cilia near the base of the leaf. Flower
heads with ray and disk florets. Achenes linear, club-shaped; pappus variable, sometimes reduced.
Western Hemisphere, the Galapagos Islands and Hawaii; 90 species.
Pectidinae.

Heliantheae,

Most species in the genus are pungently aromatic with essential oils imparting a lemon-like
scent and have leaves and phyllaries dotted with conspicuous oil glands. However, two of the three
species in the flora area are not aromatic, and have small, inconspicuous and selfing (autogamous)
flowers. Pectis is rare among the Tageteae and composites in general in having C4 rather than C3
photosynthesis, providing an important adaptation to hot climates. Molecular studies show Pectis to
be sister to, or encompassing, the genus Porophyllum or part thereof (Hansen 2012; Loockerman et
al. 2003).
1. Plants pungently aromatic; flowers bright yellow and showy; ray florets 7–9……... Pectis papposa
1. Plants not aromatic; flowers rather inconspicuous, dull yellow or purplish; rays florets 3–6.
2. Plants usually less than 5 cm tall, the internodes often shorter than the leaves; heads sessile,
almost hidden among upper leaves; flowers yellow, the ray florets 3, the disk florets more than 3;
achenes do not cling……………………………………………………………….. Pectis cylindrica
2. Plants usually more than 10 cm tall, the internodes usually longer than the leaves; heads on
slender peduncles at least 1 cm long; flowers purplish, the ray florets 4–6, the disk florets 1–3;
achenes cling due to minute barbs…………………………………………………… Pectis linifolia
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Pectis cylindrica (Fernald) Rydberg
[P. prostrata Cavanilles var. cylindrica Fernald]
Sonoran chinchweed; hierba de chinche. Figure 79.
Small, often mat-forming plants, the mats may be formed of many small, individual plants;
not aromatic. Leaves (0.8) 1–2 (2.4) cm long, narrowly oblanceolate, narrowed to a winged petiolelike base with prominent bristles; midrib and margins of lower leaf surfaces thickened and light
colored, the margins minutely toothed. Heads with 3 ray florets and 8–13 or fewer disk florets; the
florets relatively inconspicuous, scarcely protruding from the involucre. Rays yellow, small and not
obviously differentiated from the disk florets. Achenes 4–4.5 mm long, slender, blackish, with
straight to slightly sinuous white hairs. Pappus of ray achenes with 2 scales; pappus of disk achenes
with 5 scales. Self-fertile (autogamous), characterized by reduced, inconspicuous flowers and low
pollen production (Keil 1975).
Seasonally abundant in dry mud of flooded playas including Pinta Playa and Las Playas in
Cabeza Prieta. Also in similar habitats in nearby Sonora and eastward from Organ Pipe at Menager’s
Dam.
Southwestern Texas to Arizona and northern Mexico including the Baja California Peninsula.
CP: Pinta Playa, Edwards 9 Oct 1977 (ASU). Las Playas, 28 Nov 2001, Felger 01-566.

Figure 79. Pectis cylindrica. (A, B & D) Roadside of Hwy 86, east of Why, 1 Aug 2014. (C) By Lucretia
Breazeale Hamilton.
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Pectis linifolia Linnaeus var. linifolia
[P. linifolia var. marginalis Fernald. P. punctata Jacquin]
Figure 80.
Plants gland-dotted but not aromatic, to about 25 cm tall, the stems very slender with forked
branching. Leaves linear, to 3 cm long; internodes usually longer than the leaves. Phyllaries often
purplish. Heads of 5 small ray florets and 1–3 disk florets, rather inconspicuous, self-fertile
(autogamous) as evidenced by low number of florets per head, reduction in ray size (1 mm long), and
small anthers (less than 1 mm long) with low pollen production. Achenes ca. 5 mm long, the pappus
of 2 or 3 spreading awns.

Figure 80. Pectis linifolia var. linifolia. (A) Base of cliff, Arch Canyon, 13 Sep 2013. (B & C) Wash crossing
N end of Ajo Mountain Drive, draining the Diablo Mts, 26 Aug 2014. (D) Bull Pasture Trail, against N-facing
cliff, 25 Sep 2013.

Scattered in the Ajo Mountains in shaded microsites.
Arizona to South America, West Indies, and Pacific Islands. The geographic distribution is
one of disjunctions. It has “adaptations that appear to favor animal dispersal, with birds being the
most likely carriers. The achenes of these plants characteristically bear stout, divaricately spreading
awns that project from fruiting heads. . . . The achenes readily cling to fabrics and presumably equally
well to feathers. The plants commonly grow on open rocky coastal sites which in insular situations
are favored by sea birds” (Keil 1978: 137). Pectis linifolia var. linifolia has the largest natural range
of the genus. However, some of its distribution (the Galapagos and Hawaiian Islands) is probably
due to recent introduction (Hansen 2012). Another variety is very limited in distribution.
OP: E Loop Road, 3.3 mi from Route 85, 24 Sep 1972, Pinkava 9970 (ASU, DES). Estes Canyon at
crossing of Ajo Mountain Drive, large wash in shade of trees and shrubs, 2n = 12 (II), 2400 ft, 28 Aug 1976,
Keil K-11787 (ASU). Arch Canyon: Wirt 13 Aug 1990; Loose talus shaded microsite, 12 Sep 2013, Rutman
20130912-18. Bull Pasture Trail, about halfway up to Bull Pasture, 25 Sep 2013, Rutman 20130925-10.
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Pectis papposa Harvey & A. Gray var. papposa
Desert chinchweed; manzanilla del coyote; ban manzani:ya. Figure 81.
Summer-fall ephemerals; pungently aromatic; highly variable in size, sometimes to 30 cm
across, usually much smaller and occasionally reproducing when only 1.5 cm tall. Leaves 1.5–4 cm
long, linear with prominent bristles on a winged petiole-like base. Heads showy, flowers bright
yellow. Phyllaries 3.5–4 mm long, oblong, green with a firm midrib. Rays conspicuous, 6–8; ray
achene pappus absent or reduced to a crown of minute scales. Disk pappus of many plumose bristles,
conspicuous but shorter than the corollas, or the disk pappus on some plants reduced to a crown of
minute scales or absent. Achenes 2.8–3.5 mm long, columnar, blackish, with appressed, white (to
brownish) hairs, the tips uniquely curled inward with a bulbous-tip (occasionally the hairs few and
straight).

Figure 81. Pectis papposa var. papposa. (A) N boundary of Organ Pipe near Hwy 85, 17 Sep 2013. (B) Why,
31 Jul 2014. (C) Bates Well Road, W of Bates Well, 30 Sep 2006. (D) Reakirt’s Blue (Echinargus isola),
roadside of Hwy 86, E of Why, 20 Aug 2006. (E) Knucklehead Wash, base of Childs Mountain, 5 Sep 2014.
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One of the most abundant and widespread summer-fall wildflowers in the region; sandy to
rocky soils, dunes, washes, plains, slopes, and around waterholes.
This species occurs in all four North American deserts and often colors the landscape yellow.
Two varieties: var. papposa occurs in the Great Basin, Mojave, and Sonoran Deserts in southwestern
United States and northwestern Mexico. Variety grandis Keil primarily occurs in the Chihuahuan
Desert.
The Seris, Pimas, Zunis and others have used the plant medicinally and as a spice (e.g.,
Moerman 1998). Leaves and phyllaries in Pectis species are dotted with embedded pellucid glands
(oil glands). In P. papposa and others the liquid within the schizogenous cavities includes a mixture
of strongly scented monoterpenes, often described as “lemon-scented” when citral is the predominant
compound and “spicy-scented” when other oils are predominant. The essential oil is rich in
cumaldehyde and carvone, and potentially as a commercial source of these fragrant aldehydes, now
obtained from cumin, caraway, and dill seed oils (e.g., Bradley & Haagen-Smit 1949).
OP: Near Alamo Canyon, Hesselberg 15 Oct 1966. Cuerda de Leña wash at N boundary, 13 Sep
1978, Bowers 1535. Quitobaquito, 10 Nov 1987, Felger 87-304.
CP: Jose Juan Represo, 12 Jun 1992, Felger 92-557. Daniels Arroyo at Charlie Bell Road, 18 Aug
1992, Felger 92-669. Camino del Diablo 1 mi E of Namer's Grave, 15 Sep 1992, Felger 92-768.
TA: Coyote Wash at Camino del Diablo, 25 Oct 2004, Felger 04-66. Coyote Water, 25 Oct 2004,
Felger 04-56.

Perityle – Rock daisy
Ephemerals or perennial herbs. Leaves petioled, alternate or opposite below. Flower heads
with ray and disk florets or without rays. Achenes black, flattened, the margins thickened, white, and
edged in ciliate hairs; pappus with small scales or not, and also 1 or 2 often unequal, minutely barbed
awns or awns sometimes absent.
North America, especially southwestern United States, and South America; 66 species.
Heliantheae, Peritylinae.
1. Perennials; flower heads of yellow-gold disk florets, without rays; Ajo Mountains.
……………………………………………………………………………………….. Perityle ajoensis
1. Cool-season ephemerals; flower heads with white rays and a yellow disk; widespread.
………………………………………………………………………………………… Perityle emoryi
Perityle ajoensis T.K. Todsen, J. Arizona Acad. Sci. 9: 35, 1974.
Ajo rock-daisy. Figure 82.
Perennial herbs (dwarf shrubs) 20–70 cm tall, often globose with upright to spreading stems.
Leaves opposite below, alternate above, the foliage somewhat sparse, minutely and partially woolly
and also with short glandular hairs; leaf blades ovate to broadly triangular (deltate) or nearly circular
in outline, 5–12 mm long and about as wide, the petioles about as long as the blades. Flower heads at
the tips of twigs, single or in small clusters, the heads 8–10 mm long, with about 20–30 yellow-gold
disk florets and no rays. Achenes narrow, 3–3.5 mm long, flattened, the body blackish at maturity
with thickened yellowish-white margins; pappus with 1 or 2 stout bristles (awns) 2–3 mm long, or the
bristles sometimes absent. Flowering at least in October.
This species is known only from the Ajo and Diablo mountains. It may have been present at
least 22,000 years ago (see Perityle sp. below). Perityle ajoensis is highly localized and often grows
out of rock crevices at elevations mostly above 2700 ft. The habitat is very patchy, and patches are
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generally small (can be measured in square meters). Some patches have a few dozen plants, some
have just a few. Most of the patches seem to have water percolating very slowly through the bedrock.
The rock is not wet but you can see mineral deposits indicating percolation. Then again, Marc Baker
found a large boulder with P. ajoensis, and this could not have had water percolation. The habitat
patches are all on north-facing cliffs or places like overhangs where the plants are shaded. This
species probably will become extinct due to climate change.

Figure 82. Perityle ajoensis. Arch Canyon: (A) 16 Sep 2006; (B & C) 12 Sep 2014. (D) Boulder Canyon, 16
Sep 2006. (E) N-facing cliff, trail to Mt Ajo, 15 Sep 2008.
OP: Bull Pasture Trail, 22 Oct 1972, Todsen 2292 (holotype, NY; isotypes: ARIZ, ORPI). Estes
Canyon, Henry 6 Nov 1977. Boulder Canyon, n = 17, 13 Oct 1988, Baker 7643 (ASU, ORPI). Arch Canyon, 2
Dec 1990, Felger 90-525. Near crestline of Ajo Mts, 15 Mar 2003, Rutman 2003-337 (ORPI). Diablo Mts, 807
m, rooted in N-facing cliff, 4 plants (all in flower) at this site, 22 Sep 2003, Rutman 20030922-20.
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Perityle emoryi Torrey
Desert rock-daisy. Figure 83.
Cool-weather ephemerals, 5–60 cm tall, sometimes semi-succulent when well watered;
bearing sessile and stalked glands and sparse non-glandular hairs, or glabrate with age. Leaves
mostly alternate, 1.5–6 (8+) cm long, the blades about as wide as long, coarsely toothed to palmately
lobed, the lobes also toothed. Phyllaries 3.5–5.5 mm, green, oblong-ovate to obovate, ribbed, the
margins ciliate. Ray corollas white, often 4–4.5 mm long, the disk florets yellow; disk and ray
corollas densely glandular. Achenes 2.5–3.1 mm long, flat, blackish, the margins thin (not calloused),
with a border of short, white hairs. Pappus of small scales and a single stout bristle or the bristle
absent. (About one third of the specimens from the flora area lack pappus bristles; there is no
discernible pattern to the variation.)

Figure 83. Perityle emoryi. Estes Canyon: (A) 2 Mar 2008; (C) 15 Mar 2008. (B & D) Alamo Canyon, 26 Feb
2014.

One of the most widespread winter-spring wildflowers in the region; sandy to rocky soils,
washes, plains, and slopes. It was in the Puerto Blanco Mountains more than 2400 years ago and at
Tinajas Altas more than 11,000 years ago.
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Sonora and Baja California Sur to southern California, southern Nevada, southwestern Utah,
and western Arizona, and disjunct in Peru and Chile.
OP: Puerto Blanco Mts, Nichol 25 Feb 1939. Red Tanks Canyon, 8 Apr 1941, McDougall 50. Bates
Well, Tinkham 22 Apr 1942. Aguajita, 19 Jun 1989, Felger 89-236. Alamo Canyon, Rutman 5 Mar 1995
(ORPI). †Puerto Blanco Mts, achenes, 2160 & 2340 ybp.
CP: 7 mi E of Papago Well, Harbison 5 Dec 1939 (SD). Charlie Bell Pass, 3 Apr 1992, Whipple
3912. O’Neil’s Grave, 11 Apr 1992, Steinmann 186-C. Cabeza Prieta Peak, 24 Mar 1995, Yeatts 3664.
TA: Base Tinajas Altas, 29 Mar 1930, Kearney 6562 & Harrison. Tinajas Altas Mts at Mexico
border, 18 Mar 1998, Felger, observation. Coyote Water, 25 Oct 2004, Felger 04-57. 2.5 mi SE of Tinajas
Altas, 22 Nov 2008, Felger 08-209. †Tinajas Altas, achenes, 9230 & 10,950 ybp.

††Perityle sp.
The Montezuma’s Head midden site of this unidentified Perityle is similar to the present-day,
rocky habitats of P. ajoensis.
OP: †Alamo Canyon, achenes, 8130 & 8590 ybp. †Montezuma’s Head, leaves, achenes, 13,500 to
21,840 ybp (3 samples).

Peucephyllum
This genus has a single species. Heliantheae, Chaenactidinae.
Peucephyllum schottii A. Gray
Desert fir, pygmy cedar; romero del desierto. Figure 84.
Woody shrubs 1–2+ m tall, resembling a small conifer, with woody, twisted trunks and
branches, and shredding bark. Herbage conspicuously resinous with crowded glands glistening
golden when fresh. Leaves alternate, essentially evergreen, mostly 7–30 × 0.8–1 mm, crowded at
ends of twigs, sessile, linear-filiform, terete or nearly so, and bright green. Flower heads 10–15 mm
long, solitary at stem tips, with disk florets only, fragrant, pale yellow-green, the corolla lobes and
upper tube becoming reddish purple with age. Achenes 2.5–3 mm long, the surfaces nearly to wholly
obscured by a dense covering of white hairs. Pappus of many scales and slender white bristles.
Flowering January–May, and probably in fall.
Rocky slopes of volcanic and granite ranges in the western part of Cabeza Prieta and in the
Tinajas Altas Region, often more common at higher elevations. It has been in the Tinajas Altas
Region for at least 15,700 years.
Extremely arid regions of the Sonoran and Mojave deserts in southwestern United States and
northwestern Mexico.
CP: Tule Tank, Cabeza Prieta Mts, 15 Apr 1941, Benson 10799. Ridgetop, SE edge of A-1 Basin,
Cabeza Prieta Mts, 11 Mar 1984, Hodgson 2752 (DES). Ridge E of Tule Tank, 23 Mar 1998, Telewski 512.
Eagle Tank, 13 Jun 1992, Felger, observation.
TA: Tinajas Altas, Van Devender 5 Mar 1983. S of Tinajas Altas, N-facing slope, 8 ft tall, 7–8 ft
wide, 18 Apr 1983, Hodgson 2096 (DES). †Butler Mts, achenes, 740 to 11,060 ybp (5 samples). †Tinajas
Altas, leaves, involucres, achenes, 1230 to 15,680 ybp (6 samples).
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Figure 84. Peucephyllum schottii. Near Red Cone Campground, Pinacate Biosphere Reserve, Sonora, 7 Mar
2009.

Pleurocoronis
Small shrubs or subshrubs, often globose, 0.8–1 m across, much branched, the stems slender
and brittle.
Leaves opposite below, alternate above, petioled, tardily drought deciduous.
Inflorescences of loose terminal clusters of several or more heads; heads many flowered, with white
to pale yellow disk florets with purple stigmas. Corolla tube long and slender, the lobes minute; style
branches club-shaped and conspicuously exserted. Involucres of an inner series of larger phyllaries
and an outer series of smaller, graduated phyllaries. Achenes narrowly obpyramidal and glandular,
the pappus of barbellate bristles and membranous scales. Growth and flowering response nonseasonal.
The genus has 3 species including Pleurocoronis gentryi endemic to Baja California Sur.
Eupatorieae.
The two intergrading species in the flora area mostly grow in rock crevices on steep, often
north-facing granitic and volcanic cliffs, canyon walls, and rock slopes. Pleurocoronis has been in
the Tinajas Altas Region for at least 15,700 years.
1. Leaf blades conspicuous and about as wide as long…………………. Pleurocoronis laphamioides
1. Leaf blades often much reduced and longer than wide…………………… Pleurocoronis pluriseta
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Pleurocoronis laphamioides (Rose) R.M. King & H. Robinson
[Hofmeisteria laphamioides Rose]. Figure 85.
Differing from P. pluriseta by the much wider leaf blades and proportionally shorter petioles;
leaf blades bright green and often semi-succulent, broadly ovate with several large teeth.
Organ Pipe mountains including the Ajo and Puerto Blanco mountains.

Figure 85. Pleurocoronis laphamioides. (A) Estes Canyon, 21 Sep 2008. (B & C) Granite cliff, Victoria Mine
area, Puerto Blanco Mts, 23 Dec 2013. (D) Rocky hillside near Dripping Springs, Puerto Blanco Mts, Lehto
3697, 22 Mar 1964 (ASU). (E) Alamo Canyon, 9 Sep 2013.

Western Sonora, from east of the Pinacate region and adjacent Arizona southward to the
Guaymas Region, Gulf of California islands, and Gulf Coast of both Baja California states.
There is a gradual (clinal) increase in leaf-blade size and relative width from drier to moister
conditions from north to south (southwestern Arizona southward along the Sonora coast and similarly
southward on the Baja California Peninsula). In the flora area there is a similar trend, with a
transition across the flora area from the more arid west to the less arid east of narrower (P. pluriseta)
to broader (P. laphamioides) leaves, and the variation is likewise continuous (clinal). However, the
broader-leaved plants in the eastern part of Organ Pipe have conspicuously smaller leaves than P.
laphamioides populations from farther south (central Sonora and Baja California Sur). Assigning the
small but broad-leaved Organ Pipe populations to P. laphamioides rather than P. pluriseta is arbitrary
and illustrates the problem of naming points on a continuum.
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OP: Alamo Canyon: Nichol 4 May 1939. Dripping Springs, 18 Mar 1945, Gould 3019. Middle fork
Alamo Canyon near crestline, 15 Mar 2003, Rutman 2003-353 (ORPI). Bedrock outcrops NW of Kino Peak,
20 Mar 2005, Rutman 20050320-38.

Pleurocoronis pluriseta (A. Gray) R.M. King & H. Robinson
[Hofmeisteria pluriseta A. Gray]
Arrowleaf; canutillo. Figure 86.

Figure 86. Pleurocoronis pluriseta. Steep granite slopes near Mex Hwy 2, Sierra Nina (Sierra del Águila),
Sonora: (A & B) 7 Mar 2015; (C) 19 Mar 2015; (D) 17 Mar 2014.

Herbage densely pubescent with stalked, glandular hairs or relatively less pubescent when
well watered or shaded. Leaves tardily drought deciduous; petioles 6–38 mm long, the blades mostly
5–15 (18) × 3.5–14 mm, ovate to lanceolate—narrowly arrow-shaped, usually with 1–3 pairs of large
teeth on each margin. Leaf size and shape highly variable with moisture and shade. On hot exposed
cliffs the leaves may consist of little more than the petioles, with the blades reduced to narrow spear-
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shaped thickenings. Inner phyllaries 8–11 mm long, linear, thin, often green or purplish, with 3
prominent veins and thin, membranous white margins, the tip acuminate. Corollas, styles, stigmas,
and anthers white to pale yellow, or the style branches and stigmas purple. Achenes 2.5–3 mm long,
4-angled, the surfaces minutely hairy with appressed hairs that spread when wet; pappus bristles 5–
6.5 mm long, intergrading with outer small membranous scales, or the scales sometimes absent.
Widespread in Cabeza Prieta and Tinajas Altas, and perhaps in the western margin of Organ
Pipe.
Northwestern Sonora, southwestern Arizona, Baja California, southeastern California, and
southern Nevada.
CP: Tule Tank, 15 Apr 1941, Benson 10804. Tule Mts, 2 Feb 1992, Felger 92-45. Childs Mt, 2845 ft,
18 Aug 1992, Felger 92-640. Cabeza Prieta Peak, 2550 ft, 25 Mar 1995, Yeats 3649.
TA: Tinajas Altas Mts, 4 Mar 1927, Belden 3604. Base of Tinajas Altas, 29 Mar 1930, Kearney 6564.
Tinajas Altas, 5 Dec 1935, Goodding 2103.

†Pleurocoronis sp.
The younger specimens are probably P. pluriseta.
TA: †Butler Mts, achenes, involucres, 740 to 11,250 ybp (7 samples). †Tinajas Altas, involucres,
achenes, 4010 to 15,680 ybp (9 samples).

Pluchea
Widespread in both hemispheres; 50 species, although not monophyletic. Heliantheae,
Plucheeae.
1. Annuals or herbaceous perennials, not woody……………………………………. Pluchea odorata
1. Shrubs with long, slender, woody branches………………………………………... Pluchea sericea
Pluchea odorata (Linnaeus) Cassini var. odorata
[P. purpurascens (Swartz) de Candolle]
Marsh fleabane, alkali camphor weed; jara. Figure 87.
Annual or perhaps perennial herbs 1–1.5 m tall from a thick, semi-fleshy root, sometimes
with rhizomes. Herbage with sticky (viscid) as well as soft hairs, dotted with glands, and stinking.
Leaves mostly 4–15 cm long, ovate to elliptic or lanceolate, toothed or entire or nearly so; lower
leaves petioled, the upper leaves reduced and sessile. Phyllaries graduated, larger ones 4–5.5 mm
long. Corollas and phyllaries pale to bright rose-lavender; rays absent; outer florets pistillate,
numerous, in several series, the inner florets with sterile ovaries. Achenes 0.8–1.2 mm long, brown,
columnar; pappus of slender, minutely barbed bristles. New growth generally emerging in spring or
early summer; maturing and flowering August and September, the stems dying in late fall or early
winter.
Locally common in wet soil around the Quitobaquito pond and ditches with flowing water,
and nearby at Williams and other local springs.
Widespread in North American wetlands, often on alkaline and saline soils, to South
America, western Africa, and Pacific Islands. A second, poorly defined sympatric variety occurs in
eastern North America.
OP: Quitobaquito: 24 Nov 1955, Anderson 4; 23 Jul 1986, Felger 86-204. Williams Spring, Van
Devender 30 Aug 1978.
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Figure 87. Pluchea odorata var. odorata. Quitobaquito: (A) 11 Sep 2008; (B) 23 Sep 2014; (C) 13 Sep 2006.

Pluchea sericea (Nuttall) Coville
[Tessaria sericea (Nuttall) Shinners]
Arrowweed; cachanilla; komagĭ ’u’us, ’u’us kokomadk. Figure 88.
Woody shrubs often 1.5–2.5+ m tall, densely colonial, spreading by rhizomes. Stems solid
(not pithy; see Baccharis salicifolia), willow-like, erect, and densely leafy. Herbage densely silveryhairy, not aromatic. Leaves (1) 1.5–4.5+ cm long, entire, sessile, mostly narrowly elliptic to
lanceolate. Phyllaries often pinkish, graduated, the outer ones conspicuously broader, to 3 mm long,
the longer inner ones 5–6 mm long. Flower heads of pinkish disk florets; outer florets pistillate,
numerous, in several series, the inner florets functionally staminate with sterile ovaries. Achenes 1–
1.3 mm long; pappus of slender, minutely barbed bristles widened (dilated) at apex, especially on
central florets. Flowering at least March–June.
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Figure 88. Pluchea sericea. (A & B) Below Gillespie Dam, Maricopa Co., 31 Mar 2013. (C) Quitobaquito, 10
Sep 2007. (D) By Lucretia Breazeale Hamilton.

Locally abundant in moist soil near Burro and Williams springs, and Quitobaquito at the
springs and pond, and infrequent in nearby adjacent old fields and alkaline flats.
Southern California (most common in the desert, especially the Salton Trough) to southern
Utah and western Texas, Baja California, Chihuahua, and northern Sonora. Arrowweed thrives in
places of high water table and saline soils.
The long, leafy stems were used for round-house construction, and stems of the correct
thickness were made into arrows for hunting bighorn sheep (Childs 1954; Philip Salcido in Felger et
al. 1992). Arrowweed was widely used medicinally (Curtin 1949; Rea 1997; Russell 1908).
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Placement of this distinctive species is problematic. John Pruski (pers. comm. to Felger, 7
Aug 2015), wrote “I would not use Tessaria in the USA nor introduce Tessaria into usage in USA. I
use Tessaria only in tropics and as containing only 4 species. . . . Even though Guy Nesom in Flora of
North America suggests sericea may fall outside of Pluchea, it is not a Tessaria.”
OP: Burro Spring, 4 May 1978, Bowers 1315. Quitobaquito: Nichol 28 Apr 1939; Van Devender 30
Aug 1978 (ORPI).

Porophyllum
Annuals and perennials. Western Hemisphere; 25 species. Heliantheae, Pectidinae.
Porophyllum gracile Bentham
Slender poreleaf; odora, hierba del venado. Figure 89.
Herbaceous perennials, glabrous and glaucous bluish-green with dark purplish, elongated and
translucent oil glands and a pungent odor somewhat like that of marigolds (Tagetes), to which
Porophyllum is related. Stems straight, slender, and brittle. Leaves opposite below, alternate above,
1.5–6 cm long, linear to thread-like, sparse and widely spaced, quickly drought deciduous, especially
the larger ones. Flower heads cylindrical, solitary at ends of branchlets, of disk florets only; corollas
white to pale purple with dark purple longitudinal lines. Phyllaries 10–17 mm long, linear-oblong,
the margins membranous and rose-purple. Achenes 8–13 mm long, linear, blackish, moderately to
densely covered with short, stiff, appressed hairs; pappus of many slender, pale brown barbellate
bristles. Flowering at various seasons.

Figure 89. Porophyllum gracile. (A & B) N of Little Ajo Mts at Charley Bell Road, 5 Sep 2014. (C) Foothills
of Black Mountain (SW of Ajo), 17 Sep 2013. (D) Victoria Mine area, Puerto Blanco Mts, 7 May 2006.
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Widespread across the flora area but seldom very common; gravelly bajadas, and sometimes
along larger washes, canyons, rocky slopes, and to high elevation in the Ajo Mountains. It has been
in the Tinajas Altas Region for at least 8600 years.
Arizona, southeastern California, Nevada, western Texas, Utah, and Baja California, Baja
California Sur, northwestern Sinaloa, and Sonora.
This aromatic plant was used by the Seris to aid childbirth and as a remedy for colds,
toothache, and diarrhea—one woman said, “the thing it is not good for does not exist” (Felger &
Moser 1985: 286).
OP: Cipriano Well, Nichol 27 Apr 1939. Bates Well, Tinkham 23 Apr 1942. Quitobaquito, 29 Mar
1988, Felger 88-118. Trail from The Cones to Mount Ajo, 3940 ft, 10 Apr 2005, Felger 05-261. Puerto Blanco
Mts, Red Tanks Wash, 21 Sep 2013, Rutman 20130921-6.
CP: Tule Tank drainage, 23 Mar 1992, Harlan 134. Agua Dulce Pass, Christmas Pass, and Buckhorn
Tank, 13 & 14 Jun 1992, Felger, observations. W of Chico Sunie Well, 2 Feb 2003, Rutman 2003-19.
TA: Tinajas Altas, Van Devender 5 Mar 1983. 1.8 mi N of international border, E side Tinajas Altas,
Mts, 22 Nov 2008, Felger 08-214. †Butler Mts, achenes, involucres, 740 to 8570 ybp (4 samples). †Tinajas
Altas, involucres, achenes, 1230 to 8255 ybp (3 samples).

Prenanthella
This monotypic genus is related to Rafinesquia and Stephanomeria. Cichorieae.
Prenanthella exigua (A. Gray) Rydberg
[Lygodesmia exigua (A. Gray) A. Gray]
Brightwhite. Figure 90.

Figure 90. Prenanthella exigua. Charlie Bell Pass, Growler Mts, 16 Mar 2015.
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Diminutive spring ephemerals, often 10–28 cm in height, with minute tack-shaped glandular
hairs. Main axis well developed and paniculately branched above. Early leaves in a basal rosette or
closely spaced on lower stem, 1.7–6 cm long, oblanceolate, pinnately and coarsely toothed to incised,
often becoming red-green and withering as the upper branches develop; stem leaves reduced upward
to subulate scales. Flower heads 5 mm long, of 3 or 4 ligulate (ray-like) florets, white with violet tips,
the ligules 2.5–3 mm long; anthers white shading to violet at tips; stigmas violet with dark purple
papillae; phyllaries 3 or 4, 4–5 mm long, plus 1 or 2 smaller accessory bracts. Achenes 3–3.7 mm
long, columnar with a truncate apex, light brown, with 5 narrow grooves; pappus bristles in a dense
tuft, persistent, white, minutely barbellate, fused at their bases, unequal in length, the longer ones 2.5–
3 mm, or pappus bristles sometimes absent from 1 or more achenes in a head, the epappose achenes
more persistent and slightly longer than the pappus-bearing achenes.
Widely scattered but usually localized across the flora area; mostly on rocky soils and sandygravelly wash margins, and hills and mountains.
Arizona to southeastern California, Colorado, Nevada, Utah, western Texas, northwestern
Sonora, and rare in Baja California.
OP: Red Tanks, 8 Apr 1941, McDougall 49. Headquarters area, 10 Apr 1941, McDougall 72. Open
rocky slopes, 0.5 mi NE of Quitobaquito, 18 Mar 1945, Gould 2990. 0.5 mi W of Bates Well Road, N
boundary, 8 Mar 2003, Rutman 2003-261 (ORPI).
CP: Agua Dulce Mts, 1200 ft, 14 Apr 1941, Benson 10753. Rocky slope 2 mi by road E of Tule Well,
28 Mar 1985, Bowers 2996. Charlie Bell Pass, 3 Apr 1992, Whipple 3920.
TA: Tinajas Altas above the tinajas, 19 Mar 1998, Felger 98-132.

Psathyrotes
Southwest United States and northwest Mexico; 3 species. Heliantheae, Gaillardinea.
Psathyrotes ramosissima (Torrey) A. Gray
Desert velvet, turtleback. Figure 91.
Spring ephemerals or short-lived perennials; plants compact, much-branched and rounded,
often 3.5–10 cm high, densely leafy and woolly-scurfy, and strongly scented, with a well-developed
taproot. Leaves alternate, 1.7–4 cm long, petioled, the blades broadly ovate to kidney-shaped, often
1.2–2.3+ cm wide, thick, and velvety gray-green with deeply incised veins. Flower heads 8–9 mm
long, with yellow disk florets, some with tips becoming red; peduncles well developed. Achenes
hidden by dense “furry” hair, the achenes including pappus 4.5–6.5 mm long, the pappus of more
than 100 bristles; achene hairs and pappus bristles bright iridescent copper color (dull yellow when
immature or old and faded).
Localized near Tule Well and the north end of the Tinajas Altas Region; on volcanic desert
pavement, cobble-rock bajadas, and on a steep granitic slope.
Deserts in western Arizona, northwestern Sonora, Baja California, California, Nevada, and
Utah.
CP: 1 mi NW of Tule Well, 21 Mar 1992, Yeatts 3246 (CAB).
TA: Camino del Diablo, E edge of Davis Plains, Halse 31 Mar 1973 (probably slightly north of the
flora area). Along the “old” Tinajas Altas Pass road (a bit north of the present Tinajas Altas Pass road), UTM
11 7 72 843 E, 35 81 704 N (WGS 84), 1050 feet, common, 18 Apr 2011, Malusa, photo.
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Figure 91. Psathyrotes ramosissima. (A & D) Ancient pebbly sediment deposit of Gila River near Sears Point,
Maricopa Co., 5 Apr 2014. (B & C) Owens Valley, Chalk Bluff Road, Inyo Co., CA, 24 Apr 2008, photo by
Steve Matson (CalPhotos).

Pseudognaphalium
Worldwide; 100 species. Gnaphalieae.
Pseudognaphalium canescens (de Candolle) Anderberg
[Gnaphalium canescens de Candolle. G. texanum I.M. Johnston. G. wrightii A. Gray]
Wright’s cudweed. Figure 92.
Herbaceous, short-lived perennials, often 20–40 (70+) cm tall, relatively robust and with
white-woolly (tomentose) herbage. Leaves alternate, sessile, 2–6.5 cm long, oblanceolate, and entire,
the leaf bases scarcely or not decurrent. Flower heads 4–5 mm wide, with shiny, papery phyllaries
(bracts). Florets many; outer florets pistillate, the inner florets fewer and bisexual; achenes 0.8–0.9
mm long, the pappus with about a dozen bristles falling in clusters or easily fragmented rings (Figure
64).
Rocky slopes especially at higher elevations and canyons in the Ajo Mountains. It does not
extend farther into the desert. Many plants established in the scour zone of Alamo Canyon after the
epic flood of September 2012.
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Figure 92. Pseudognaphalium canescens. Alamo Canyon: (A) 21 Sep 2008; (B) 9 Sep 2013; (C) 7 Sep 2013.

Southwestern United States to central Mexico.
OP: Alamo Canyon, Nichol 4 May 1939 (ORPI). Bull Pasture Trail, 3000 ft, 4 Nov 1979, Bowers
1927. Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2005, Felger 05-273. Trail from Estes Canyon to
Bull Pasture, 2908 ft, 18 Mar 2005, Rutman 20050318-1. Wash bed of S fork of Alamo Canyon, 2400 ft, 7 Sep
2013, Rutman 20130907-6.

Psilostrophe
Western United States and Mexico; 7 species. Heliantheae, Gaillardinea.
Psilostrophe cooperi (A. Gray) Greene
Paper daisy, paper flower. Figure 93.
Much-branched mound-shaped perennials 30–75 cm tall, probably not long-lived and
sometimes flowering in first season. Stems, leaves, and phyllaries densely white woolly, the stems
and leaves less woolly to glabrate with age. Stems leafy; leaves alternate, often 2.5–5+ cm long,
linear, gray-green, quickly drought deciduous. Heads on peduncles mostly 2–8 cm long; phyllaries
mostly 6–7 mm long, green beneath the woolly hair, lanceolate, thickened and callus-like basally and
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along the midrib. Flowers bright yellow; rays 1–1.7 cm long and about as wide, 3-lobed at tip,
turning downward at maturity. Achenes 3 mm long, glabrous, light colored, truncate at apex; pappus
of 4–6 scales. Flowering at various seasons including spring and fall, dormant during the cooler
months.

Figure 93. Psilostrophe cooperi. (A) By Lucretia Breazeale Hamilton. (B) Road shoulder, Hwy 86, mile 62, E
of Why, 1 Aug 2014. (C & D) Red Rock Loop Road, Sedona, Yavapai Co., 8 Jun 2005, photos by Max Licher
(SEINet). (E) Wash crossing N end of Ajo Mountain Drive, 30 Sep 2014. (F) Base of latite hill, Gunsight
Hills, 23 Apr 2010.

Rocky slopes and washes on the east side of Cabeza Prieta and widespread in Organ Pipe on
sandy-loamy soils of lower bajadas, small washes, hills, mountains, and roadsides.
Arizona to northern Sonora, southeastern California, Baja California, Nevada, and Utah.
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OP: 8 mi S of Growler Well, Nichol 17 Apr 1939 (ORPI). Walls Well, Nichol 28 Apr 1939. 10 mi N
of Sonoyta, McDougall 22 Mar 1941. Dripping Springs, Hesselberg 10 April 1970. Valley of the Ajo, 31 Mar
1980, Stimson 224.
CP: Charlie Bell Road east of Growler Mts (Simmons 1966). Daniels Arroyo, 26 Sep 1992, Harlan
322. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-302. Growler Mts, 1.1 mi S and 0.7 mi E. Growler Peak, 830
m, 24 Mar 2009, Holm 20090324-2.

Rafinesquia
Tap-rooted winter-spring ephemerals with milky sap. First leaves in a basal rosette, petioled
and pinnatifid, the stem leaves alternate, reduced upwards, sessile, pinnately lobed, the leaf bases
usually clasping the stem. Heads showy with ligulate (ray-like) florets only, the florets progressively
smaller inward. Flowers mostly white. Achenes narrow and tapering to a beak (neck) below the
pappus; pappus bristles slender and plumose. Two species. Cichorieae.
1. Larger (outer) rays often 10 mm long; achenes 9–12 mm long; pappus bristles plumose to tip,
plumose hairs of pappus (the tiny branchlets) straight………………………. Rafinesquia californica
1. Larger (outer) rays (15) 20–30 mm long; achenes 12–14 mm long; uppermost one-fifth to onefourth of pappus bristles not plumose (lacking branchlets), the lower part of pappus bristles with
plumose and often cobwebby hairs. …………………………………….... Rafinesquia neomexicana
Rafinesquia californica Nuttall
California chicory. Figure 94.

Figure 94. Rafinesquia californica. Estes Canyon: (A) 23 Mar 2008; (B & C) 18 Mar 2005.
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Often 15–30+ cm tall with a single or few-branched, self-supporting main stem. Leaves
variously pinnately cleft or dissected; lower leaves 5–8 (15+) cm long, withering as the stem
develops. Flower heads highly variable in size depending on plant size and soil moisture; larger
(outer) rays often 10 mm long, white except for a broad rose-purple mid-stripe on the lower (outer)
surface, the rays of the inner florets white with yellow at the summit of the throat forming a yellow
center or eye on the flower head. Achenes 9–12 mm long; pappus bristles 6–10+ mm long.
Common in Ajo Mountains at higher elevations and in large canyons, and also recorded from
Childs Mountain.
Entering the upper elevations and margins of the Sonoran Desert in central and southern
Arizona, northern Sonora, and Baja California, and also in California, Nevada, and Utah.

Differing from R. neomexicana by the often more robust habit, single- to few-branched and
generally self-supporting and stouter main stems, broader leaf segments, generally smaller flower
heads that do not open widely, achenes thicker, more sculptured, glabrous, and shorter, with more
slender achene beaks, and a different pappus structure. The two sometimes grow intermixed.
OP: Alamo Canyon, 24 Mar 1941, McDougall 29. Estes Canyon, 2500 ft, 5 Apr 1978, Bowers 1203
(ORPI). Bull Pasture trail, 2785 ft, 9 Apr 2005, Felger 05-169.
CP: Childs Mt, summit, 2845 ft, 9 Apr 1993, Felger 93-299.

Rafinesquia neomexicana A. Gray
Desert chicory. Figure 95.
Plants mostly 15–60 cm tall. Stems usually zigzag, often stout although weak and
herbaceous. Basal rosette leaves 4–10 cm long, quickly withering as the stem develops, the blades
thin, the segments broad when the plants are well watered, and thread-like when developing under
drier conditions. Flower heads relatively large, the size highly variable depending on plant size and
soil moisture. Larger (outer) rays (15) 20–30 mm long, pure white except for a pale rose-purple midstripe on the lower (outer) surface, the innermost florets white with yellow at the summit of the throat.
Inner phyllaries (13) 17–22 mm long. Achenes 12–14 mm long; pappus bristles mostly 10–15 mm
long, plumose except at tips, dull white, often cobwebby below.
The plants often grow in the protection of small shrubs, the flowering stems overtopping the
“nurse” shrub, which is often Ambrosia deltoidea or spiny shrubs especially in drier years and places.
The tops of the plants are often eaten by animals. Widespread across the region; sandy to rocky soils,
dunes, washes, plains, and slopes, lowlands and mountains to higher elevations. It has been in the
region for more than 10,000 years.
Baja California, Baja California Sur, Chihuahua, northern Sonora, and southeastern
California to western Texas, Nevada, and Utah.
OP: Growler Valley, 20 Mar 1933, Shreve 6206. Alamo Canyon, 2500 ft, Nichol 14 Mar 1939.
Aguajita, wash, 13 Mar 1992, Felger 92-244. Santa Rosa Mts, 12 Mar 2003, Felger 03-346. Trail from The
Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger, observation.
CP: Tule Well, 11 Mar 1937, Harbison 26156. Charlie Bell Pass, 3 Apr 1992, Whipple 3948. Papago
Well, 26 Feb 1993, Felger 93-139. Pinta Sands, 11 Apr 1993, Felger 93-404.
TA: Tinajas Altas Pass, along wash, 20 Feb 1979, McLaughlin 1974. Coyote Water, 21 Feb 2005,
Felger 05-151. †Tinajas Altas, achenes, 10,070 ybp.
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Figure 95. Rafinesquia neomexicana. Hwy 85, 0.5 mile S of N boundary of Organ Pipe: (A) 14 Feb 2015; (E)
13 Feb 2005. (B) Kuakatch Wash at Hwy 85, 9 Mar 2015. (C) North Puerto Blanco Drive at Red Tanks Trail,
12 Mar 2015. (D) North Puerto Blanco Drive, 29 Feb 2008. (F) Chico Sunie Wash near Chico Suni Village, 25
Feb 2005. (G) Hwy 86 near mile marker 62, 5 Apr 2015.

Senecio
Ephemerals or perennial herbs or subshrubs. Leaves alternate or basal, often with stipule-like
leaf bases. Heads with ray and disk florets, or rays sometimes absent; rays in a single row, their
number related to the number of phyllaries. Involucres usually cylindrical-campanulate, the
phyllaries equal or nearly so, and often also with an outer series of smaller accessory (calyculate)
bracts. Flowers yellow. Achenes columnar; pappus of numerous fine, white, soft capillary hairs.
The generic name derives from the Latin senex (“old man”), referring to the many white pappus hairs,
said to resemble the beard of an old man.
Worldwide; 1000 species. Heliantheae, Senecioneae.
1. Leaves often semi-succulent, pinnatisect with pectinate segments (narrowly linear segments
spreading at right angles)……………………………………………………………. Senecio flaccidus
1. Leaves various but not semi-succulent and not pectinately pinnatisect.
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2. Leaves not noticeably thin; pinnately lobed, the terminal lobe largest and with toothed margins;
phyllaries in a single series, or with an inconspicuous lower series (the calyculus).
.......................................................................................................................... Packera quercetorum
2. Leaves noticeably thin; variously toothed to irregularly lobed but not pinnately lobed; phyllaries
in 2 series, the lower series (the calyculus) reduced but readily visible.
3. Stems and leaves green, with woolly tufts at leaf bases and axils; rays conspicuous, 10 mm
long……………………………………………………………………………… Senecio lemmonii
3. Stems and lower leaves glabrous and often purple-green; rays none or sometimes
inconspicuous and several mm long………………………………………….. Senecio mohavensis
Senecio flaccidus Lessing var. monoensis (Greene) B.L. Turner & T.M. Barkley
[S. monoensis Greene]
Sandwash groundsel. Figure 96.

Figure 96. Senecio flaccidus var. monoensis. (A) San Pedro Riparian National Conservation Area, Cochise
Co., 12 Apr 2003, photo by Liz Makings (SEINet). (B‒D) Sedona, Yavapai Co., 3 May 2001, photos by Max
Licher.
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Winter-spring ephemerals, glabrous or glabrate. Leaves sessile or short-petioled, mostly 3–
10 cm long, the blades divided into narrow spreading lobes (pectinate). Flowers heads usually in
compound clusters, with bright yellow ray and disk florets, rays 10–20 mm long. Phyllaries 7–10
mm long. Achenes hairy.
Organ Pipe in sandy gravelly soils in washes in the Bates and Growler mountains.
Apparently rather scarce in the flora area.
This species ranges from southwestern United States to Puebla and Veracruz, Mexico.
Variety monoensis is largely a plant of the Mojave and Great Basin regions, where it is perennial.
The Sonoran Desert plants are annuals but resemble the Mohave Desert plants in having highly
dissected leaves and green foliage (comparatively glabrate) and a herbaceous habit, whereas vars.
flaccidus and douglasii are conspicuously white-hairy as well as being shrubs.
OP: Growler Canyon, wash with Ambrosia ambrosioides and Baccharis glutinosa, 30 Mar 1979,
Bowers 1600.

Senecio lemmonii A. Gray
Lemmon groundsel. Figure 97.

Figure 97. Senecio lemmonii. Bull Pasture Trail: (A) 7 Mar 2014; (C) 30 Mar 2008. (B) S fork of Alamo
Canyon, 12 Mar 2005. (D) Poland Creek, Bradshaw Mts, Yavapai Co., 3 Apr 2001, photo by Max Licher
(SEINet).

Ephemerals, mostly in spring or sometimes short-lived perennials, highly variable in size,
often 25–65+ cm tall, glabrate except woolly tufts in leaf axils and moderately woolly leaf bases.
Stems leafy, the leaves 4–14 cm long, green, petioled below, sessile above and clasping the stem, the
blades thin, mostly lanceolate to elliptic, toothed to sometimes entire. Heads 10–13 mm long, the
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phyllaries 6–7.5 mm long with dark tips. Flowers bright yellow; rays well developed, 8–13 in
number, 10 mm long. Achenes 3.5–3.7 mm long with short white hairs.
Often in shaded or north-facing niches, widely scattered and not common, usually among
rocks; mountains, especially at higher elevations in the eastern part of Cabeza Prieta and widespread
in Organ Pipe to the top of the Ajo Mountains.
Western and southern Arizona, Sonora, Baja California, and Baja California Sur.
OP: Canyon Diablo, 21 Mar 1935, Kearney 10849. Alamo Canyon, Nichol 4 May 1939. S side of
Arch Canyon, 28 Mar 1965, Lockwood 192. Twin Peaks, 1900 ft, shady places on north slope, 4 Mar 1984,
R.K. Van Devender 84-47. Growler Mts, 7 Mar 2003, Rutman 2003-243 (ORPI). Canyon upstream from Bates
Well, 11 Mar 2003, Felger 03-294. Sierra Santa Rosa, 12 Mar 2003, Felger 03-314.
CP: Agua Dulce Mts, near main ridge, 2000 ft, N exposure, Simmons 24 Jan 1965. Childs Mt, 2240 ft,
9 Apr 1993, Felger 93-292. Growler Mts, 1.1 mi S and 0.7 mi E Growler Peak, N-facing slope, 24 Mar 2009,
Holm 20090324-1.

Senecio mohavensis A. Gray
Mojave groundsel. Figure 98.
Delicate, glabrous winter-spring ephemerals 12–30 (40) cm tall. Stems leafy, solitary to well
branched above. Stems and lower leaves usually purple-green. Leaves mostly 2–9 cm long, ovate to
obovate, irregularly toothed to coarsely lobed, thin and almost membranous; lower leaf surfaces often
purplish, the upper leaves sessile and broadly clasping the stem. Flower heads 8–13.5 mm long;
corollas yellow, with disk florets only or rays occasionally present but inconspicuous. Phyllaries (6)
7–8.5 mm long. Achenes 2.8–3.2 mm long, cylindrical, with short white hairs.

Figure 98. Senecio mohavensis. (A) Sierra Estrella Wilderness, 13 Feb 2009, photo by Les Landrum (SEINet).
(B) W flanks of Sierra Estrella Mountains and Wilderness Area, 20 Mar 1994, Hodgson 8090 (DES).
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Often in protected, shaded places among rocks in canyons and on north-facing mountain
slopes. Widely scattered across the flora area but seldom common.
Mojave and Sonoran deserts in Arizona, Baja California, Baja California Sur, California,
Nevada, and Sonora.
The seeds retain viability for at least 15 years and the achenes become mucilaginous when
wet. Senecio mohavensis resembles the Mediterranean S. flavus but is less closely related to it than to
a previously recognized variety of S. flavus that is now known as S. mohavensis subsp. breviflorus
(Kadereit) M. Coleman. Senecio mohavensis probably reached the New World through relatively
recent long-distance bird dispersal (Coleman et al. 2001; Liston et al. 1989).
OP: Headquarters Area, 10 Apr 1941, McDougall 76. Quitobaquito, N-facing rocky slope, localized
beneath shrubs, 29 Mar 1988, Felger 88-114.
CP: Cabeza Prieta Tank, 6 Apr 1979, Lehto L23513 (ASU). Agua Dulce Spring, 26 Feb 1993, Felger
93-91. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-293.
TA: Tinajas Altas, on granite, Van Devender 26 Mar 1983.

*Sonchus – Sow-thistle
Winter-spring ephemerals with milky sap. Leaves alternate. Heads ligulate with pale yellow
ray-like florets. With age the phyllaries often become swollen and callus-like at the base. Achenes
compressed, with three prominent ridges (ribs) on each side, beakless and truncate at apex; pappus of
numerous fine, soft hairs plus a few deciduous scales.
Native to the Old World; 50 species; some are worldwide weeds. Cichorieae.
1. Stems sometimes more than 1 m tall; plants usually conspicuously spinescent; achenes smooth
between ribs, the ribs not knobby, the margins thin and wing-like……………………. Sonchus asper
1. Stems seldom reaching 1 m tall; plants not conspicuously spinescent; mature achenes wrinkled and
roughened between the ribs (caution: achenes may need to be mature), the ribs transversely knobby,
the margins not thin and wing-like………………………………………………… Sonchus oleraceus
*Sonchus asper (Linnaeus) Hill subsp. asper
Spiny sow thistle; chinita; ho’idkam, ’i:vakĭ. Figure 99.
Larger plants spiny-prickly, often robust, sometimes reaching 1.8 m in height but usually
much smaller. Mostly glabrous except stalked glands reaching 1–1.3 mm in upper part of the plant.
Leaves pinnatifid with an enlarged terminal segment, and often with spinescent-tipped teeth; early
leaves in a rosette, 6–30+ cm long, the rosette and lower stem leaves with winged petioles, the upper
leaves sessile and clasping the stem; lowermost leaf segments (basal auricles) of stem leaves rounded
(on giant, robust plants the basal auricle can be deeply cut with many spinescent teeth). Achenes 2.8–
3 mm long, flat, oval to oval-obovate; pappus more or less deciduous.
Localized and seldom numerous, mostly at waterholes, especially artificial ones and other
disturbed habitats, and along washes and canyons.
Native of Europe, naturalized and weedy worldwide.
OP: Quitobaquito, Nichol 4 May 1939. Visitor Center, Beal 19 Mar 1989 (ORPI).
CP: Jose Juan Tank, 26 Feb 1993, Felger 93-98. Charlie Bell Road at W branch of Daniels Arroyo, 10
Apr 1993, Felger 93-359.
TA: Coyote Wash at Camino del Diablo, 10 Jan 2002, Felger 02-10. Frontera Canyon, 18 Mar 1998,
Felger, observation.
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Figure 99. Sonchus asper subsp. asper. (A) By Lucretia Breazeale Hamilton. (B–D) Alamo Canyon, 4 Apr
2015.

*Sonchus oleraceus Linnaeus
Sow thistle; chinita; hauvĭ, hehewo. Figure 100.
Similar to S. asper but usually not nearly as large and robust, the lowermost leaf segments
(basal auricles) of stem leaves narrow-angled (acute), the achenes generally narrower, roughened
between the ribs, the margins not thin and winged, and the pappus tending to be persistent. Achenes
2.5–3.4 mm long, narrowly elliptic to oblanceolate.
Widely scattered in canyons, washes, waterholes; disturbed habitats and also well established
and widespread in natural areas but seldom common, and in the Ajo Mountains to more than 4000
feet.
Native of Europe, naturalized and weedy worldwide.
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Figure 100. Sonchus oleraceus. Alamo Canyon: (A) 2 Mar 2008; (B) 12 Jan 2014; (D) 11 Jan 2014. (C) Estes
Canyon, 2 Mar 2008. (E) Ajo, 5 Mar 2015.
OP: Wash near Sonoyta road, 10 Apr 1941, McDougall 71. 2 mi E of Bates Well, 30 Mar 1979,
Bowers 1594. Quitobaquito, 10 Nov 1987, Felger 87-301. Bull Pasture, 9 Apr 2005, Felger 05-188.
CP: Childs Mt, 9 April 1993, Felger 93-284. Charlie Bell Road at W branch of Daniels Arroyo, 9
April 1993, Felger 93-359.
TA: Frontera Canyon, 18 Mar 1998, Felger, observation.
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Stephanomeria – Wire-lettuce
Ephemerals or perennial herbs or small shrubs with milky sap. Leaves alternate, often scalelike and reduced upwards. Involucres cylindrical, often narrow, the phyllaries about 5, in a single
series and nearly equal, plus smaller, accessory bracts. Heads ligulate, few flowered, the florets raylike and equal in size; corollas white to pink or rose. Achenes columnar, beakless, 5-angled or 5ribbed; pappus bristles plumose.
Western North America and northern Mexico; 16 species. Cichorieae.
1. Bushy perennials (sometimes flowering in the first season), the stems much branched throughout;
rays (ligules) 10–12 mm long; pappus bristles 6–8 mm long…………….. Stephanomeria pauciflora
1. Spring ephemerals with one to several erect main stems, branched above; rays 5–7 mm long;
pappus bristles 2–5 mm long.
2. Pappus bristles 10 (or more?), slender and rounded in cross-section (capillary), 5 mm long;
Organ Pipe, not on dunes or sand flats……………………………………… Stephanomeria exigua
2. Pappus bristles 5, conspicuously flattened, 2–3 mm long; dunes and sand flats in Cabeza Prieta.
……………………………………………………………………………... Stephanomeria schottii
Stephanomeria exigua Nuttall subsp. exigua
Wire-lettuce. Figure 101.
Spring ephemerals less than 30 cm tall, with a stout taproot and a soon-withering basal rosette
of leaves. Flowers pink, becoming dull with age.
Known in the flora area from near the north end of the Pozo Nuevo Hills where it grows on
heavy floodplain soils and also locally in the Crater Range north of Ajo.
This highly variable species occurs in western North America and this subspecies ranges
from Baja California and Sonora to Colorado, Texas, and Washington.
OP: 8 mi S of Growler Well, Bates Mts, 1300 ft, Nichol 17 Apr 1939 (ORPI). Floodplain near N end
of Pozo Nuevo Hills, 11 Apr 2003, Rutman 2003-457.

Stephanomeria pauciflora (Torrey) A. Nelson
Desert straw. Figure 102.
Globose or mound-shaped herbaceous perennials or shrubs with sparse foliage. Glabrous
except a single collection (Bowers 910) that has densely pubescent herbage with short, white (pilose)
hairs but in every other respect compares with S. pauciflora. Leaves variable, quickly drought
deciduous, pinnatifid with few, spreading narrow segments, the early leaves of well-watered plants
sometimes 10–15 cm long but usually much shorter, the segments usually less than 5–8 mm long;
first leaves (of first-season plants) in a basal rosette. Flowers pale pink, closing by mid-day or earlier
in warmer weather; flowering non-seasonally.
Common and widespread, especially along larger washes, also canyons and rocky slopes,
sometimes to mountain peaks, and less common on creosotebush flats.
California and Arizona to Colorado and Kansas, and southward to Baja California Sur,
Sonora, Chihuahua, and Coahuila.
OP: Pitahaya Canyon, 3400 ft, Nichol 23 Feb 1939. 6.7 mi NE of Visitor Center along Ajo Mountain
Drive, 1900 ft, 5 Nov 1977, Bowers 910. Aguajita Spring, arroyo, 13 Sep 1986, Felger 86-293.
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CP: Tule Well, 28 Oct 1937, Gentry 3520 (DES). Pinta Sands: Simmons 16 Apr 1963 (CAB); 8 May
1978, Lehto L22764 (ASU). Sierra Pinta, summit, Cain 15 Nov 2003. Felger, observations: N side of Tule Mt,
2 Feb 1992; Heart Tank, 14 Jun 1992; Childs Mt, 2845 ft, 18 Aug 1992.
TA: 1 mi E of Tinajas Altas, 26 Apr 1986, Van Devender 86-144.

Figure 101. Stephanomeria exigua. Hwy 85, W of Three Points near mile marker 125, 16 Apr 2015.
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Figure 102. Stephanomeria pauciflora. (A) By Lucretia Breazeale Hamilton. (B) Alamo Canyon, 6 May 2006.
(C) Ajo, 1 Apr 2013. (D) Aguajita Wash near US/Mexico boundary, 8 Feb 2015. (E) Senita Basin, 10 May
2010.

Felger & Rutman: SW Arizona Flora, Asteraceae

145

Stephanomeria schottii (A. Gray) A. Gray
[Hemiptilium schottii A. Gray]
Schott’s wire-lettuce. Figure 103.
Spring ephemerals often 30–60 cm tall, with a stout taproot, and shiny, silvery-white stems.
Early leaves thin, in a quickly withering basal rosette, 2.8–12 cm long, linear with a few teeth or
pinnate segments 1–3 cm long; the plants nearly leafless at flowering time. Flowers white tinged with
violet. Pappus bristles uniquely broad and flattened, with a coppery mid-stripe and broad, nearly
transparent margins, the bristles with feathery tips. Flowering March to May.

Figure 103. Stephanomeria schottii. (A) By Amy Eisenberg. (B–D) Dunes 20 mi S of Sonoyta, Sonora, on
Mex Hwy 8, 17 Mar 2014.
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Generally on sand flats and dunes. Seasonally common on the Pinta Sands and a small sand
area at the west margin of the San Cristobal Wash.
Also common on the Mohawk Dunes to the north of Cabeza Prieta, and similar habitats
farther west in the Goldwater Range. It is especially common on the Gran Desierto dunes and sand
flats in adjacent northwestern Sonora.
Southwestern Arizona and northwestern Sonora.
After its initial discovery there was no report of this plant for more than 100 years (Lehto
1979), which is surprising since it is fairly common. Mature plants tend to be foul-smelling. The
flowers are open at dawn (nocturnal?), at which time they can produce an almost sickeningly sweet
fragrance, and remain open through mid-morning on warm days and longer on cooler days.
CP: 2 mi beyond [presumably westward from] San Cristobal Wash on Bates Well–Papago Well Road,
Larrea-Ambrosia plain, ephemerals to 0.8 m tall, erect, branching laterally from main axis, common along gully
and in the open and among shrubs, 1000 ft, 16 Apr 1976, Engard 876 (DES). Pinta Sands: 8 May 1978, Lehto
L22764; 10 Apr 1978, Reeves 6780; 11 Apr 1993, Felger 93-438. W margin of San Cristobal Wash, 10 Apr
1993, Felger 93-379.

Stylocline – Nest straw
Diminutive white-woolly spring ephemerals. Leaves alternate or appearing whorled beneath
flower heads; leaves entire, sessile or petioles obscure, the lower leaves soon withering. Flower
heads small, distinctly rounded, single or usually in clusters (glomerate) of 2–10, subtended by
several leaves longer than the cluster of flower heads and seemingly functioning like phyllaries.
Actual phyllaries absent (the species in the flora area). Receptacles longer than wide, cylindrical to
club-shaped or linear. (The elongate receptacle is a conspicuous characteristic and often one easy to
see except in immature plants, but it is not necessarily diagnostic.)
Pistillate florets in 2 to several outer series or rows, spirally arranged, lacking a pappus and
without stamens; pistillate florets all subtended by phyllary-like chaffy bracts, at least the inner of
these pouch-like, very woolly outside, and with an expanded membranous tip or margin; the bract and
achene falling as a unit (chaffy bracts of innermost pistillate florets may be reduced) (Figure 64).
Pistillate achenes smooth and shiny, tiny, without a pappus. Inner florets staminate, 2–6, in 1 series
(spiral), the corolla lobes usually 5, the chaffy bracts absent or small, achenes vestigial or aborting,
the pappus of 0–12 barbed bristles.
Southwestern United States and northwestern Mexico; 7 species. Some birds incorporate
these small woolly plants into their nests, hence the common name. Gnaphalieae.
1. Membranous (hyaline) wing of achene-bearing chaffy bracts broadest near or below middle of
whole bract, cordate or rounded……………………………………………... Stylocline gnaphaloides
1. Wing of achene-bearing chaffy bracts broadest well above middle of whole bract.
………………………………………………………………………………… Stylocline micropoides
Stylocline gnaphaloides Nuttall
[S. arizonica Coville]
Everlasting nest-straw. Figure 104.
Resembling S. micropoides but generally smaller in stature. Larger leaves to 2 cm long,
broadly linear to oblong, generally obtuse. Membranous (hyaline) wing of fruiting chaffy bracts
ovate (broadest near base), or often heart-shaped (ovate-cordate) at base, extending over full length of
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bract (chaff body). Pistillate achenes 0.8–1 mm long. Achenes of inner, staminate florets vestigial,
generally with 1–4 pappus bristles.
Known from the flora area by a single record near the Mexican border but perhaps more
widespread. Also recorded in a similar habitat about 20 km southward in Sonora.

Figure 104. Stylocline gnaphaloides. (A) S of Ben Lommond on Quail Hollow Road, Santa Cruz Co., 14 May
2014, photo © by Richard Spellenberg (CalPhotos). (B) Santa Rosa Island, Santa Barbara Co., CA, 7 May
2006, photo by Steve Matson (CalPhotos).

This is primarily a cismontane Californian species, extending into similar habitats in the Baja
California Peninsula (Rebman et al. 2016) and barely reaching the western edge of the California
desert. Another center of distribution is in Arizona from Organ Pipe to the southeastern part of
Arizona and adjacent northern Sonora. There is apparently a distributional gap in the intervening,
extremely arid desert (Morefield & Felger 2000).
Distinguished from S. micropoides by the often smaller, relatively broader and blunter leaves,
smaller flower heads, usually fewer pappus bristles, and most readily by the broad, ovate or heartshaped wing of the chaffy bracts. The two species often grow intermixed and S. gnaphaloides
sometimes also grows with Logfia depressa.
OP: Senita Basin Road, 4.5 mi S of Senita Basin, along wash, 23 Mar 1969, Lehto L15440 (ASU
18822, mixed sheet with Logfia depressa, det. James D. Morefield, 1992).

Stylocline micropoides A. Gray
Desert nest-straw. Figure 105.
Plants mostly much less than 15 cm tall, erect to low and spreading. Larger leaves often to 2
cm long, oblanceolate to lanceolate or awl-like, acute to acuminate. Clusters of flower heads
(glomerules) subtended by leaves longer than the flower heads. Individual heads globose.
Receptacles cylindrical, 2.5–3.5 × 0.5–0.6 mm, persistent long after the florets fall, each floret
leaving a minute pit at its point of attachment. Largest chaffy bracts 3.4–4.5 mm long, enclosing
achenes, each falling with an achene as a unit, the bract wing broadly lanceolate or oblanceolate to
ovate or obovate. Pistillate achenes 1–1.3 mm long, smooth and shiny. Achenes of inner, staminate
florets vestigial, generally with 3–8 pappus bristles.
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Common across the desert floor including washes, creosotebush flats, and dunes, as well as
soil pockets and small flats on hills and mountains, and extending to the crestline in the Ajo
Mountains.
Western and southern Arizona to western Texas, California, Utah, Baja California,
Chihuahua, and Sonora. Distinguished by distinctive globose heads and long bracts.
OP: Cement Tank, 14 Apr 1941, McDougall 96. Arch Canyon, 28 Mar 1965, Niles 553. Wash 2.5 mi
W of Hwy 85 on Puerto Blanco Drive, 11 Apr 1978, Bowers 1218. Bull Pasture, Beale 26 Mar 1988 (ORPI).
Quitobaquito, 29 Mar 1988, Felger 88-115. Base of Santa Rosa Mts, Rutman 3 Feb 2003 (ORPI). Trail to Mt
Ajo, crestline above The Cones, 4090 ft, 10 Apr 2005, Felger, observation.
CP: Charlie Bell Pass, 3 Apr 1992, Whipple 3926. Childs Mt, 2240 ft, 9 Apr 1993, Felger 93-294.
Pinta Sands encroaching E side of Pinacate Lava, growing with Logfia depressa (93-400), 11 Apr 1993, Felger
93-399.
TA: Tinajas Altas: Van Devender 5 Mar 1983; 19 Mar 1998, Felger 98-143. Coyote Water, 18 Mar
1998, Felger, observation.

Figure 105. Stylocline micropoides. (A) Alamo Canyon, 11 Mar 2014. (B) Kuakatch Wash at Hwy 85, 9 Mar
2014. (C) Hwy 86, near mile marker 62, 5 Apr 2015. (D & E) Near Victoria Mine, 5 Mar 2005. (F) Bull
Pasture, 10 Apr 2005.

Tessaria sericea, see Pluchea sericea
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Thymophylla
Ephemerals or perennial herbs (or subshrubs elsewhere), strongly scented with conspicuous
oil glands. Leaves and branches opposite below, often alternate above. Phyllaries united at least ⅔
of their length and with mostly round glands, and also with a series of smaller, accessory bracts
(calyculi). Rays few, fertile, or sometimes reduced or absent, usually yellow; disk florets usually
numerous, bisexual and fertile. Achenes obconic; pappus highly variable.
Southwestern United States and Mexico, and South America, and introduced in the Old
World; 13 species. A genus segregated from Dyssodia. Heliantheae, Pectidinae.
1. Leaves soft, the segments not bristly; rays white (sometimes pale yellow), the disk yellow.
………………………………………………………………………………... Thymophylla concinna
1. Leaves firm, the segments with bristly tips; flower heads all yellow….. Thymophylla pentachaeta
Thymophylla concinna (A. Gray) Strother
[Dyssodia concinna (A. Gray) B.L. Robinson]
Dogweed; manzanilla de coyote; ban mansani:ya. Figure 106.

Figure 106. Thymophylla concinna. (A & B) North Puerto Blanco Drive near Red Tanks trailhead, 12 Mar
2015. (C & D) Near N boundary of Organ Pipe on Bates Well Road, 20 Mar 2005.
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Small winter-spring ephemerals, mostly 3.5–10 cm tall, the stems becoming semi-prostrate
and sometimes reaching 20 cm long. Plants glabrous or sparsely hairy, dotted with small oil glands
and pungently aromatic. Leaves opposite below, alternate above, 7–16 mm long, pinnate with slender
segments. Heads often clustered at ends of leafy stems, showy, the rays white, 4–5 mm long, the disk
yellow. Phyllaries 4.5–6 mm long, united nearly to apex, the accessory bracts few and inconspicuous
or absent. Achenes 2.8–3 mm long, slender, blackish; pappus bristles white, about as long as the
achenes.
Gravelly, sandy, granitic or volcanic soils; valley plains and bajadas, and sometimes on rocky
hill slopes. Near the Agua Dulce Mountains in Cabeza Prieta and widely scattered in the lowlands of
Organ Pipe. Its history in the flora area extends to more than 3200 years.
Sonoran Desert in southern Arizona and central and western Sonora southward to the
Guaymas Region.
The plant was boiled and the tea drunk as a medicine for colds and by women right after
childbirth (Betty Melvin in Zepeda 1985: 54).
OP: Sonoyta Hills, 25 Apr 1944, Clark 11470 (ORPI). Base of Twin Peaks, 2 Mar 1985, Van
Devender 85-4. Quitobaquito, 29 Mar 1988, Felger 88-119. Gunsight Hills, 9 Mar 2003, Rutman 2003-290
(ORPI). Santa Rosa Mts, upper bajada, 12 Mar 2003, Felger 03-351. †Puerto Blanco Mts, achenes, 3220 ybp.
CP: S of Agua Dulce Pass on bajada (Simmons 1966). Gravelly slopes at S edge of Agua Dulce Mts,
1400 ft, scarce, 13 Apr 1964, Niles 341.

Thymophylla pentachaeta (de Candolle) Small var. belenidium (de Candolle) Strother
[Dyssodia pentachaeta (de Candolle) B.L. Robinson var. belenidium (de Candolle) Strother]
Golden dyssodia. Figure 107.
Small, short-lived herbaceous perennials. Leaves 5–25 mm long, mostly opposite, or the
upper ones alternate; simple or pinnately lobed, leaves or the lobes needle-like. Flower heads on
slender peduncles 2–5 cm long, with bright yellow ray and disk florets. Achenes with pappus of
awned scales. Growing and flowering in warmer months with sufficient soil moisture.
Fine-textured soils among rocks at higher elevations on Childs Mountain and widely
scattered in Organ Pipe along roadsides and perhaps elsewhere; often a pioneer plant along roadsides
and washes.
This variety occurs in southeastern California to southern Utah and Texas and northern
Mexico, and disjunct in the Chaco of Argentina. Three other varieties range from Texas to central
Mexico.
OP: 4.7 mi from entrance of N Puerto Blanco Drive, Beale 10 Mar 1987 (ORPI).
CP: Childs Mountain, 2845 ft, 18 Aug 1992, Felger 92-636A.
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Figure 107. Thymophylla pentachaeta var. belenidium. (A) Horseshoe Mesa/Tonto Trail, Grand Canyon
National Park, 4 Apr 2007, Hodgson 21733 (DES). (B & C) Garden in Ajo, 26 Aug 2013.

Townsendia
Western North America and Mexico. Townsendia is a genus of 27 species centered in
western United States. In Arizona it occurs mostly in the northern part of the state and primarily at
higher elevations. Astereae.
Townsendia annua Beaman
Annual Townsend daisy. Figure 108.
Small, attractive cool-season ephemerals, with coarse hairs (strigose). Stems to 20 cm long
but often much shorter. Leaves basal and alternate 1–2 cm long, spatulate to narrowly oblanceolate.
Phyllaries numerous, lanceolate or ovate to oblanceolate with broad white-membranous (hyaline) and
fringed (erose) margins. Rays 5–8 mm long, whitish, pink tinged above and purplish below (dark
underside of rays is characteristic of the genus), the disk with numerous yellow florets. Achenes 2–3
mm long, with tiny knob-tipped hairs; pappus of disk achenes of pure white, flattened but slender,
barbellate bristles. The attractive daisy-like flower heads are often as large as or larger than the rest
of the plant.
Locally extensive population in the northwestern of part of Organ Pipe; on loamy, limestone
or granitic soil in a creosotebush flat. There are no other records for any member of this genus
anywhere else within the Sonoran Desert. In Arizona T. annua is otherwise known to range from
3000–7000 ft and the nearest “lowland” record is from near Safford in Graham County (14 Apr 1905,
Thornber 4667). Is it really so rare in the Sonoran Desert, or has it been overlooked because of its
gross similarity to Monoptilon bellioides?
Southeastern Utah and adjacent Colorado to Arizona, New Mexico, and western Texas, and
perhaps northeastern Sonora and northern Chihuahua.
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The plants resemble the common, widespread Monoptilon bellioides, but are readily
distinguished by the softer (not bristle-like) hairs, lack of crowded, spatulate leaves beneath
(subtending) the flower heads, phyllaries with wider and more prominently membranous margins
(extending the length of the phyllary), flat and straight rays (not inrolling with age), distinctive
pappus, and the tiny knobbed hairs on the achenes. Members of Townsendia generally have rays that
are pink or lavender below and of a lighter shade above, but this feature can be difficult to see except
on fresh specimens.
OP: Near Cherioni Well, 9 Apr 1941, McDougall 64. N boundary, Cuerda de Leña Wash, Jordan 25
Mar 1975 (ORPI). Loamy flat W of Cuerda de Leña Wash near N boundary, 8 Mar 2003, Rutman 2003-287.
W side of Cuerda de Leña, several hundred yards S of N boundary of OP, UTM: 12 320660, 3563790, 1462 ft,
loamy flat dominated by Larrea, area that supported Townsendia also supported an amazing diversity of annual
species, 23 Mar 2003, Rutman 2003-389.

Figure 108. Townsendia annua. Near Organ Pipe N boundary, W of Cuerda de Leña, 8 Mar 2003.

Trichoptilium
This genus has a single species. Heliantheae, Gaillardinea.
Trichoptilium incisum (A. Gray) A. Gray
Yellow head. Figure 109.
Small winter-spring ephemerals, sometimes persisting through summer and becoming shortlived perennials, with a taproot, and several dichotomous branches; plants 6–8 cm tall (not including
peduncles). Herbage white-woolly and aromatic. Leaves clustered near base of plant, alternate or
sub-opposite, (1) 1.5–5.5 cm long, the blades narrowed to a winged petiole, oblanceolate, shallowly
lobed to sharply toothed with coarse teeth. Flower heads raised well above the leaves on slender
peduncles, with bright yellow disk florets. Phyllaries in outer and inner whorls, 6–7.5 mm long and
woolly. Achenes 2.3–2.8 mm long and densely hairy; pappus of 5 broad scales divided into many
uneven, slender, white to golden bristles, the scales thickened basally into a yellow callosity. Mostly
growing and flowering November–April or May, occasionally flowering with summer-fall rains if the
plants survive the pre-summer drought.
Widespread in Cabeza Prieta and Tinajas Altas, mostly in rocky or gravelly soils; desert flats,
bajadas, rocky slopes, washes, and locally in arid granitic and limestone hills and bajadas in the
southwestern part of Organ Pipe.
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Mojave and Sonoran deserts in western Arizona, California, Nevada, both Baja California
states, and northwestern Sonora.
OP: 1.5 mi N of Bonita Well, 9 Apr 1941, McDougall 58. Rocky slopes along Puerto Blanco Drive,
12 Apr 1978, Bowers 1261 (ORPI). W end Puerto Blanco Mts, 14 Mar 2003, Rutman 2003-316 (ORPI).
CP: Cabeza Prieta Tank, 6 Apr 1979, Lehto L23529 (ASU). Camino del Diablo, 9 mi W of Visitor
Center turnoff, 20 Mar 1979, Yatskievych 79-228. 1 mi W of Tule Well, 17 Apr 1983, Hodgson H-2084 (DES).
Tule Mts, 2 Feb 1992, Felger 92-57. Sheep Mt, 20 Mar 1992, Harlan 56. W Pinta Sands, 15 Sep 1992, Felger
92-776.
TA: Tinajas Altas, Van Devender 10 Mar 1986.

Figure 109. Trichoptilium incisum. (A & C) Above Quitobaquito Springs, 25 Feb 2015. (B) Quitobaquito
Hills, 4 Feb 2005. (D & E) Sierra del Águila near Mex Hwy 2 at km marker 93, Sonora, 7 Mar 2015.

Trixis – Threefold
North America to South America, and West Indies; 65 species. Mutisieae.
Trixis californica Kellogg var. californica
California threefold. Figure 110.
Small shrubs often 50–75+ cm tall with erect-ascending, slender, brittle branches; new
growth glandular and often densely pubescent with brown hairs. Plants ultimately leafless in drought
and sometimes the branches die back; new growth frost sensitive. Leaves mostly (2.5) 3–8 cm long,
mostly upright (ascending), sessile or petioles mostly 1–2 mm long and winged; leaf blades relatively
thin, lanceolate, with minute hairs or sometimes glabrate, densely glandular especially on the lower
surfaces, stomata usually on lower leaf surfaces only; leaf margins toothed to nearly entire; dry leaves
semi-persistent. Flower heads in terminal clusters; florets bilabiate (2-lipped), yellow, 1 cm long.
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Achenes 8–10 mm long, with a short, slender neck, the apex expanded into a disk bearing numerous
soft, barbellate pappus bristles. Flowering and growing at various seasons, especially spring.
Widespread and common across the region including rocky slopes of hills and mountains
often to the peaks, and bajadas, washes, and canyons. It has ranged across the flora area for at least
11,000 years.

Figure 110. Trixis californica var. californica. (A, B, D, & E) Near Dripping Springs, 12 Mar 2015. (C)
Branch with persistent involucres, Alamo Canyon, 10 Sep 2008.
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Southeastern California to western Texas and northern Mexico. Seri women drank an infusion
of this plant to hasten birthing, and the leaves were smoked like tobacco (Felger & Moser 1985).
Variety californica is unique among at least the North American members of Trixis in having
stomata on both surfaces of the leaves. This feature seems to be part of a character set involving
ascending rather spreading leaves, which is probably an adaptation to an arid or semi-arid
environment. Variety peninsularis (S.F. Blake) C. Anderson, endemic to the Cape Region of Baja
California Sur, is pubescent and has stomata restricted to the lower leaf surface.
OP: Quitobaquito: Nichol 28 Apr 1939; 14 Sep 1988, Felger 88-457. Victoria Pass, 8 Apr 1941,
McDougall 56. Growler Mts, 24 Apr 1942, Cooper 612. Arch Canyon, 3500 ft, 28 Mar 1965, Lockwood 162.
†Alamo Canyon, leaf fragments, 8590 & 9570 ybp. †Puerto Blanco Mts, on ridge, leaf fragments, modern (30)
to 3440 ybp (4 samples).
CP: Tule Tank, Hinkley 26 Mar 1932. Agua Dulce Pass, 14 Apr 1964, Niles 351. Buck Mt Tank, 28
Mar 1970, Duncan 14. 5.6 mi E of Tule Well, 9 Mar 1980, Reichenbacher 470. Sierra Pinta, summit, Cain 15
Nov 2003.
TA: Tinajas Altas, Vorhies 16 Apr 1924. Tinajas Altas Pass, 4 mi W of Tinajas Altas, 17 Mar 1980,
Webster 24257. †Butler Mts, leaf fragments, 740 to 8160 ybp (3 samples). †Tinajas Altas, leaf fragments,
4010 to 10,950 ybp (7 samples).

Uropappus
This genus has a single species. Cichorieae.
Uropappus lindleyi (de Candolle) Nuttall
[Microseris lindleyi (de Candolle) A. Gray. M. linearifolia (Nuttall) Schultz Bipontinus. Uropappus
linearifolia Nuttall]
Silver puffs. Figure 111.
Spring ephemerals with milky sap. Leaves in a basal rosette, mostly 10–15 cm long, linear to
linear-lanceolate or pinnate with a few slender segments, glabrate or moderately pubescent with
crinkled white hairs near the leaf base. Stems 12–30 cm long, leafless, erect, with small glands near
the flower head, each stem bearing a single, erect dandelion-like flower head. Phyllaries graduated,
overlapping, the inner ones 15–30 mm long, broadly lanceolate. Heads ligulate, the florets ray-like,
many, and pale yellow. Achenes 8.7–10 mm long, blackish, linear-cylindrical, and slightly tapered at
each end, the apex slightly flared; pappus of 5 papery, silvery, linear-lanceolate scales 9–10 mm long,
these deeply notched at the apex with a long, slender awn from the notch. The common name derives
from the rounded head of achenes with their silvery-papery pappus bristles.
In the eastern part of Cabeza Prieta and widespread in Organ Pipe; washes, bajadas, canyons,
and slopes including higher elevations.
Washington and Idaho to Baja California and Baja California Sur, northern Sonora, and
Texas. The flowers are notably inconspicuous but the mature, achene-bearing heads are conspicuous.
OP: Alamo Canyon, 16 Apr 1941, McDougall 98. Arch Canyon, 28 Mar 1965, Niles 544. Boundary
on Darby Well Road, 12 Mar 1983, Daniel 2638 (ASU). 1 mi S of Pinkley Peak, 1960 ft, 2 Mar 1985, Van
Devender 85-7. Ridge crest on trail to Mt Ajo, 4090 ft, 10 Apr 2005, Felger, observation.
CP: San Cristobal Wash, 20 Mar 1992, Harlan 34 (CAB). Charlie Bell Road at Daniels Arroyo, 10
Apr 1993, Felger 93-352. Childs Mt, 9 Apr 1993, Felger 93-290. Near E boundary of Refuge on Charlie Bell
Road, 9 Apr 1993, Felger 93-328.
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Figure 111. Uropappus lindleyi. (A) Near Monkey Face, North Puerto Blanco Mts, 15 Mar 2015. (B) S fork
of Alamo Canyon, 12 Mar 2005. Estes Canyon: (C) 3 Apr 2010; (D) 18 Mar 2005.

Verbesina
North America, mostly warm-temperate to tropical regions; 200+ species.
Ecliptinae.

Heliantheae,

**Verbesina encelioides (Cavanilles) Bentham & Hooker f. ex A. Gray
[V. encelioides var. exauriculata B.L. Robinson & Greenman]
Golden crownbeard, cow-pen daisy. Figure 112.
Coarse, foul-smelling, non-seasonal ephemerals, occurring during warmer months. Herbage
and phyllaries with coarse white hairs. Leaves opposite below, alternate above, gray-green to
whitish, and bicolored. Petioles prominent; larger leaves with stipule-like leafy appendages (auricles)
near the petiole base, the blades mostly 3–7 cm long, more or less ovate to triangular, and coarsely
toothed. Flower heads yellow, daisy-like and showy, 3.5–5 cm wide, with ray and disk florets; most
ray corollas cleft into 3 conspicuous terminal lobes. Disk achenes enclosed in chaffy bracts. Pappus
none on ray achenes, of 1 or 2 short awns on disk achenes.
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The single record in the flora area is from Quitobaquito when it was occupied and being
farmed. It is a common urban and agricultural weed in adjacent Sonora and nearby areas in Arizona.
It does not seem to be native to southwestern Arizona and northwestern Sonora.
Widespread and often weedy in the United States and Mexico, the Caribbean, and South
America; widely naturalized in the Old World. Plants with leaf auricles have been called var.
exauriculata.
OP: Quitobaquito, 30 Nov 1939, Harbison 26271 (SD).

Figure 112. Verbesina encelioides. (A) La Aduana, near Alamos, Sonora, 8 Apr 2005. (B & C) Portal–
Paradise Road, Chiricahua Mts, Cochise Co., 24 Aug 2013. Photos by Sue Carnahan.

Viguiera parishii, see Bahiopsis parishii
Xanthisma – Goldenweed
Annuals or ephemerals and small herbaceous perennials. Leaves with marginal bristles.
Flower heads with bright yellow disk and ray florets. Achenes dimorphic (ray and disk achenes
different); pappus of many coarsely barbellate bristles.
Western North America and Mexico; 17 species. Astereae.
1. Annuals or ephemerals, the involucres without glands………………………… Xanthisma gracile
1. Perennials and also flowering in first season or year; involucres glandular.
………………………………………………………………………………... Xanthisma spinulosum
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Xanthisma gracile (Nuttall) D.R. Morgan & R.L. Hartman
[Dieteria gracilis Nuttall. Haplopappus gracilis (Nuttall) A. Gray. Machaeranthera gracilis
(Nuttall) Shinners. Haplopappus ravenii R.C. Jackson]
Slender goldenweed. Figure 113.
Annuals or ephemerals, growing and flowering during warmer months with sufficient
moisture, usually less than 30 cm tall. First leaves in a basal rosette and withering by flowering time,
leaves reduced above; leaves obovate to oblanceolate, oblong, or linear, pinnatifid with white
marginal bristles. Involucres hemispheric, 6–8 mm long; ray and disk florets bright yellow. Achenes
1.5–2.5 mm long; pappus bristles 4–5 mm long. Resembling X. spinulosum but the plants generally
smaller and somewhat more delicate.
Organ Pipe at least in the vicinity of the Ajo, Bates, Diablo, and Growler mountains; washes,
canyons, bajadas, and sometimes on rocky slopes.
Semi-arid regions of southwestern United States and northwestern Mexico; not in the drier
regions of the Sonoran Desert. This species has the lowest chromosome number of any flowering
plant (n = 2, some have n = 3 or 4).
OP: Bates Mts, 8 mi S of Growler Well, 1300 ft, Nichol 17 Apr 1939. Bull Pasture Trail, 2400 ft, 9
May 1979, Bowers 1698.

Figure 113. Xanthisma gracile. (A) Road to Kitt Peak, 0.5 mi from Hwy 85, 16 Apr 2015. (B) 0.5 mi W of
Marble Mountain, Sikort Chuapo Mts, NE of Ajo, 14 Apr 2008, photo by Hank Jorgenson. (C) Sedona,
Yavapai Co., 17 Apr 2001, photo by Max Licher (SEINet).
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Xanthisma spinulosum (Pursh) D.R. Morgan & R.L. Hartman var. gooddingii (A. Nelson) D.R.
Morgan & R.L. Hartman
[Haplopappus spinulosus (Pursh) de Candolle subsp. gooddingii (A. Nelson) H.M. Hall.
Machaeranthera pinnatifida (Hooker) Shinners var. gooddingii (A. Nelson) B.L. Turner & R.L.
Hartman]
Spiny goldenweed. Figure 114.

Figure 114. Xanthisma spinulosum var. gooddingii. Ajo roadside: (A) 22 Apr 2003; (B & C) 6 May 2006. (D)
Bedrock hill N of Charlie Bell Pass, 16 Mar 2015.

Herbaceous perennials to 50+ cm tall, also flowering in the first season; the plants and flower
heads highly variable in size. Herbage stipitate-glandular. Leaves 1- or 2-times pinnatifid, lobes
mostly linear, the leaves often not markedly reduced above. Involucres 15–25 cm wide; phyllaries
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glandular. Flower heads mostly single on short to long stems. Ray and disk florets bright yellow,
flowering mostly in spring but also other seasons including with summer rains. Achenes 2 mm long;
pappus bristles 4–6 mm long. n = 4, 8.
Widespread and common across the region, mostly among rocks on slopes, often to the
summits of the drier mountains, bajadas, and sometimes along washes and on desert plains. This or a
similar goldenweed was apparently common in the Tinajas Altas Region during the last 11,300 years.
Variety gooddingii occurs from Nevada and Utah to northwestern Sonora and Baja
California. This highly polymorphic species complex, with seven recognized geographic varieties,
ranges from central Mexico and Baja California Sur to Montana, North Dakota, and adjacent Canada.
OP: 8 mi S of Growler Well, Nichol 17 Apr 1939. Bates Well, 18 Nov 1939, Harbison 26157 (SD).
West Gate, 24 Apr 1942, Cooper 554. Bull Pasture trail, 9 May 1979, Bowers 1697.
CP: Tule Tank, 4 Dec 1934, Goodding 2144. Heart Tank, Simmons 22 Apr 1965. Charlie Bell Pass, 3
Apr 1992, Whipple 3932. 4.7 mi E of Tule Well on Camino del Diablo, 11 Apr 1993, Felger 93-441. Sierra
Pinta, summit, Cain 15 Nov 2003.
TA: 1 mi N of Tinajas Altas, 18 Apr 1948, Kurtz 1169. Tinajas Altas: Canyon in granite mts, 28 Oct
1937, Gentry 3536; Van Devender 5 Mar 1983. Borrego Canyon, 16 Jun 1992, Felger 92-617.
†Machaeranthera cf. pinnatifida: Butler Mts, involucres, achenes, 740 to 11,250 ybp (7 samples); †Tinajas
Altas, achenes, 4010 & 9900 ybp.

Zinnia
United States to Argentina; 17 species. Zinnia angustifolia and hybrids are popular garden
plants. Heliantheae, Ecliptinae.
Zinnia acerosa (de Candolle) A. Gray
Desert zinnia; zinia del desierto. Figure 115.
Dwarf shrubs, mostly less than 25 cm tall. Herbage pubescent, scabrous, or glabrate. Leaves
gray-green, often 1–2 cm long, linear to needle shaped. Flowers heads with 4–7 broad, persistent,
white rays and about 8–12 yellow disk florets. Achenes 2.5–4 mm long; pappus with 1–3 awns or
pappus vestigial. Flowering various seasons, especially April and May, and sometimes with summer
rains.
Locally common in Organ Pipe except the western portion; bajadas and open rocky slopes.
Arizona to western Texas and southward to Sonora and Zacatecas, mostly in the Sonoran and
Chihuahuan deserts.
OP: Walls Well, Nichol 28 Apr 1939. 0.5 mi N of Estes Canyon picnic ground [trailhead], 9 May
1979, Bowers 1692. Gunsight Hills, 2 Mar 2003, Rutman 2003-208 (ORPI). Foothills of the Diablo Mts, 2476
ft, coarse colluvium, 22 Sep 2013, Rutman 20130922-4.
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Figure 115. Zinnia acerosa. Foothills of Ajo Mts, Ajo Mountain Drive between Arch and Estes canyons: (A) 2
Mar 2008; (B) 30 Mar 2008; (C) 2 Aug 2013; (D & E) 22 Mar 2015.
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