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ABSTRACT

A floristic account is provided for seven eudicot faesilas part of the vascular plant flora of
the contiguous protected areas of Organ Pipe Cactusndhflonument, Cabeza Prieta National
Wildlife Refuge, and the Tinajas Altas Region in southee Arizona: Acanthaceae (5 genera, 7
species), Adoxaceae (1 genus, 1 species), Aizoaceae (2,geapezies), Amaranthaceae (12 genera,
22 species), Anacardiaceae (1 genus, 2 species), Api&cgaedra, 6 species), and Apocynaceae (5
genera, 10 species). This is the eighth contribution forflthis published in Phytoneuron and also
posted open access on the website of the University pbai Herbarium (ARIZ).

This contribution to our flora in southwestern Arizondhie eighth published in a series in
Phytoneuron and also posted open access on the website biniversity of Arizona Herbarium
(ARIZ; Figure 1). Seven eudicot families are includecdhia tontribution: Acanthaceae (5 genera, 7
species), Adoxaceae (1 genus, 1 species), Aizoaceae (2,geapegies), Amaranthaceae (12 genera,
22 species), Anacardiaceae (1 genus, 2 species), Api&cgaedra, 6 species), and Apocynaceae (5
genera, 10 species).

The first article in this series includes maps and liescriptions of the physical, biological,
ecological, floristic, and deep history of the flora afeelger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil recoras frackrat middens. Explanation of the format
for the flora series is provided in part 3 (Felger et2@ll3b). These contributions are also posted
open access on the website of the University of Arizoeeb&tium (ARIZ). Family designations
follow APG Ill (Angiosperm Phylogeny Group 2009; also see Ste&fl). Vernacular, or
common names, when known or deemed worthwhile, are givenghish, Spanish, and the Hia-Ced
O’odham dialect, respectively. Fossil specimens arigatel with a dagger symbol (f) and taxa
represented by fossils no longer present in the flora arked with two dagger symbols (tt). All
specimens cited are at the University of Arizona Herbafi@R1Z) unless otherwise indicated by the
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Figure 1. Flora area in southwestern Arizona. (A) Ahmwerview of regional context; (B) below, detail with
local place names. Map B prepared by Ami Pate of ORgae Cactus NM, 2013.
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abbreviations for herbaria at Cabeza Prieta National WeiltRefuge (CAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviafmm&erbaria (Index Herbariorum,
Thiers 2013). All photos and scans are by Sue Rutman urtlessvise stated and all botanical
illustrations are by Lucretia Brezeale Hamilton (1908-1986). ciij#®ns and keys pertain to taxa
and populations within the flora area.

ACANTHACEAE - Acanthus Family
Herbaceous perennials and shrubs (also some trees imagiwars, such as black mangrove,
Avicennia germinars Leaves opposite, simple, entire; stipules none. Foa#ractive, subtended
by bracts; corollas bilaterally symmetrical. Stamear2} inRuellia Fruit a capsule, elastically and
explosively dehiscent with seeds borne on retinacula ridiste hooks); seeds 4, or 10 or more in
Ruellia

Acanths have their greatest diversity in tropical afgtrepical regions. In the flora area they
are generally winter dormant or cease growing during ¢loéec times of year and during drought.
The five genera and seven species in the flora areacallr in Organ Pipe.Carlowrightia and
Justicia californica extend into Cabeza Prieta and odlycalifornica makes it to the hyperarid
Tinajas Altas Region in the westernmost part of flareaa Carlowrightia arizonicaand Justicia
californica are the most arid-inhabiting members of the familyhie $outhwest and the only ones
extending into California. Major factors limiting acantkstributions in the region seem to be
freezing weather and the paucity of summer rains.

Hummingbirds are the usual pollinators of the red- csange-flowered species of
Anisacanthusand Justicig generally callecchuparrosain Mexico. These flowers are diurnal and
open all day, or the corollas may fall away with dagtheat. The pure white flowers bflongii are
nocturnal, and the others acanths have whitish to laveodeltas opening shortly after sunrise and
falling with daytime heat.

Worldwide, mostly in tropics and subtropics, few in tengte regions; at least 220 genera
and 4000 species. About 35 species occur in the Rio May regisoutiieastern Sonora and
southwestern Chihuahua (Martin et al. 1998) and the nundiisish to the north and westward
(Daniel 1984; Felger 2000).

1. Shrubs, often to 1 m or more tall; corollas redrange.

2. Bark shredding; stamens positioned along the lower lipeotdrolla, the anthers opening

toward the upper liP. ... Anisacanthus
2. Bark not shredding; stamens positioned along the uppertliy aorolla, the anthers opening
toward the lower lip. ..o e Justicia californica, J. candicans

1. Herbaceous to subshrub (suffrutescent) perennials, messlyhian 1 m tall; corollas white, cream,
blue, violet, or purple.

3. Stems 6-ridged (hexagonal in cross-section); flowers and énclosed by a pair of heart-
shaped to nearly triangular or kidney-shaped bracts 7—1%ongndorollas twisted through 180°,
pink to pale violet with white markings on lip. .....ccoeieieiiiiie e Dicliptera
3. Stems 4-ridged (quadrate) to rounded (terete) in sexdsn; flowers and fruits not enclosed
by bracts as above; corollas not twisted, white, white avehider, or violet colored.
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4. Corollas white with lavender and yellow markingstanlip; fruits narrowed at the base,

abruptly flared aboVve. ... e Carlowrightia
4. Flowers pure white or lavender; fruits not noticeabtyaveed at the base, and not flared
above.

5. Petioles to 0.7 cm long, the leaf blades 0.5-7 cm long; flaaxdlary, paired and
subsessile, white, and nocturnal; fertile stamens 2; geeds.....................Justicia longii
5. Petioles to 5 cm long, the leaf blades mostly 5-15 cm langefk in terminal, panicle-
like inflorescences, the flowers usually pedicelled, laverated diurnal; fertile stamens 4;
LY=o ER KO o G [0 =Y Ruellia

Anisacanthus thurberi (Torrey) A. Gray
Desert honeysuckle. Figure 2.

Shrubs with relatively slender stems and peeling bark; giyndrecoming leafless during
winter or extended drought. Corollas orange-red (lwrekige), 4-5 cm long. Stamens 2. Capsules
1-1.5 cm long, seeds 4 or fewer. Flowering non-seasondifyugth usually winter dormant.

Organ Pipe except the southwestern portion; mostly alomgooabottoms, and washes in
hills and mountains, and sometimes abundant in washke wéliey floor.

Arizona, New Mexico, and northwestern mainland Mexico.

OP: Alamo CanyonNichol 4 May 1939 Bates Well, 18 Nov 193%arbison 26156 Estes Canyon,
2500 ft, 4 Nov 1978Bowers 1240 0.5 mi E of Lukeville, 11 Nov 198Felger 87-317

Carlowrightia arizonica A. Gray
Lemilla Figure 3.

Suffrutescent perennials or subshrubs with slender, deligatie stems. Leaves drought
deciduous,sessile to petioled, 0.6 (dry seasons)-5 (hot, wet weatimerjong; blades mostly
lanceolate. Corollas about 1 cm wide, white with doyel'eye” and purple nectar guidelines on the
upper lip. Stamens 2. Flowering primarily late spring amihdg summer rainy season. The flowers
open around sunrise, and the corollas and attachednstdalleas a unit with daytime heat. Capsules
ca. 1 cm long, conspicuously narrowed at base (stipifteiegd and ovate- to cordate-discoid (latterly
flattened) above, and glabrous. Seeds 4, ovate- to calidated, 3 mm wide, the surfaces
conspicuously papillose.

Mostly on rocky slopes, but not the hottest, driest glae®d sometimes along gravelly
washes. Widespread in Organ Pipe and much of Cabeta. Aneopen places it is frequently grazed
by rabbits, rodents, and especially chuckwallas, whicheoras reduce the plant to a mass of short,
stubby stems.

Southern Arizona to west Texas, widespread in Sonora, dtaths of Baja California,
disjunct in Anza-Borrego in San Diego County, Califarrand through Mexico to Costa Rica. The
geographic range essentially spans that of the entire gdhisa “taxonomically complex species
with numerous diverse morphological forms” (Daniel 1984: 167).

OP: Alamo CanyonNichol 4 May 1939 Estes Canyon, 9 May 19Bowers 1695 0.5 mi N of
Visitor Center, 16 Apr 198%/an Devender 85-110Quitobaquito Hills, 6 Apr 198&;elger 88-266

CP: Cabeza Prieta Tanks, 6 Apr 19¥8hto L23544ZASU). Canyon at Agua Dulce Tank, and at
Eagle Tank, 13 & 15 Jun 199%¢lger (observations).
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Figure 2. Anisacanthus thurberi(A) Branch with bracts and flowers & enlarged fruit opgnwith seeds; (B)
Cherioni Wash near Hwy 85, 25 Aug 2008; (C) Bull Pasturi, @ Mts, 27 Feb 2014; (D) Kuakatch Wash,

W of Hwy 86, 7 Oct 2006.
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Figure 3. Carlowrightia arizonica (A) Flower, Bumblebee, Yavapai Co., photo by Maxhkeig (B) Alamo
Canyon, 7 Sep 2013.

Dicliptera resupinata (Vahl) de Jussieu
Fold-wing; alfalfila. Figure 4.

Herbaceous perennials, often bushy, and also flowering firéheeason or year. Flowers
enclosed by a pair of conspicuous, usually heart-shapeebtly triangular or kidney-shaped bracts
7-15 mm long, these held on the plant long after the flowerirgpeend sometimes becoming white.
Corollas about 1-2 cm long, twisted through 180 degrees, pio&l® violet with white markings on
the lip; flowering at various seasons; mostly winter domtn Stamens 2. Capsules 4 mm long,
obovoid, with 4 seeds.

Canyons in the Ajo and Diablo Mountains including Alam;A Diablo, and Estes
Canyons, and high grassy slopes in the Ajo Mountains.

Western Mexico including Baja California Sur, Arizona &ew Mexico.

OP: Alamo CanyonNichol 4 May 1939 Canyon Diablo, 15 Apr 1958upernaugh 453Arch
Canyon, 3500 ft, 28 Mar 196Bpckwood 163 Near cliff overhanging Arch Canyon Trail, Ajo Mts, Z94.,
26 Oct 2003Rutman 20031026-23
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Figure 4. Dicliptera resupinata (A) Garden in Ajo, 29 Sep 2013; (B) above the arch, Archy@g 12 Sep
2013.

Justicia

Herbaceous perennials and shrubs. Flowers variously tulsiamens 2. Capsules with 4
or fewer seeds. This genus, mostly subtropical and &bgi@bout 700 species worldwide, is
polyphyletic and the largest genus in the family. The Newlth&pecies with closely related small
genera of about 400 species are monophyletic (Kiel et al. 2013adécét al. 2000; McDade & Kiel
2006).

1. Herbaceous to suffrutescent perennials; flowers whitturmal. ...................... Justicia longii
1. Shrubs; flowers red or red-orange, diurnal.

2. Stems bluish green for several seasons, generall\eplaafy to essentially leafless, densely
covered with microscopic hairs 0.05-0.1 mm long; corolaisarange; capsules 16—22 mm long,

(S]] o1=EST o= o | PO UP PP STRP Justicia californica
2. Stems brown after the first season, leafy, withsh&i2—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 californicdentham]
Desert hummingbird buskhuparrosawipisimal. Figure 5.

Sprawling to mound-shaped shrubs often 1-2+ m tall. Steeely interlacing, pale bluish
green, densely pubescent with minute hairs. Ofterleb=abr nearly so much of the year or with
sparse foliage; leaves highly variable, 2-8 cm long, quickluygitodeciduous, petioled, the blades
mostly ovate to orbicular, often moderately thick. dlasored-orange, 2.5-4 cm long, tubular and
flaring above. Capsules 1.5-2 cm long, club-shaped, and pubeSesds 4, rounded, 3-3.3 mm
diameter, and glabrous. Flowering October to May witlicgeht soil moisture and warm weather,
often with massive flowering in February and March. wigh various other desert acanths, the
capsules tend to open with morning heat.
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Widespread and common across the flora area, espeaialywer elevations along dry
watercourses and sometimes on bedrock slopes. Thisespiscione of the more important
hummingbird plants in the region and a favorite food of ddsighiorn. Mornings during spring
flowering often become hummingbird battlefields, especialbng gravelly watercourses with palo
verde Parkinsonia florid3, desert lavendeHyptis), and ironwood QIneyg. The flowers attract
Costa’s, Rufous, and Allen's hummingbirds, as wellhaseybees and butterfliesChuparrosa
derived fromchupar 'to suck’, is used in Mexico for various hummingbirdgdd flowers (see
Felger & Moser 1985). Carpenter beXylocopg and sometimes hummingbirds slit the floral tube
and rob (consume) nectar, apparently without providing pabingMaloof & Inouye 2000). Sweet
nectar can be sucked from the flower base, mostly in s@ég, minor snack or trail food (Bean &
Saubel 1972; Felger & Moser 1985).

Baja California Sur and northwestern Sinaloa northwardsoutheastern California and
southwestern Arizona.

OP: Diablo Canyon, 21 Mar 193Peebles 10825Alamo CanyonNichol 26 Mar 1939 Rancho Bonito, 2 Dec
1939,Harbison 2620§SD). Arch Canyon, 3500 ft, 28 Mar 196%ckwood 153 Senita Basin, along a wash, 6 Dec 1978,
Hodgson H20%DES).

CP: Tule Tank, 24 Nov 1934500dding 2074 Papago Well, 15 Apr 194Benson 10787 Agua Dulce Pass, 19
Mar 1987,Elias 10213 Heart Tank, 27 Feb 199Belger 93-165.

TA: Tinajas Altas, 26 Mar 193&hreve 5940 SW side of Tinajas Altas range, bajada at granitis, HiO Jan
2002,Felger (observation).

Figure 5. Justicia californica (A & C) Garden in Ajo, 10 Feb 2009; (B) Estes Canyoril, TseFeb 2006; (D)
southern end of Sauceda Mts, along Pipeline Road, BLNYa&005.
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Justicia candicans(Nees) L.D. Benson
[Jacobinia ovataA. Gray]
Chuparrosa Figure 6.

Shrubs often 1-1.5 m tall, with slender, brittle, andyledéms. Leaves gradually drought
deciduous, 1.5-5+ cm long, petioled, the blades ovate and @anollas often 2.5-3.5 cm long,
bright red, with a slender tube and flared above with whitekimgs on the lower lip. Capsules 10—
15 mm long, glabrous. Seeds flattened, 3—4 mm diameteglaliobus. Potentially flowering with
sufficient soil moisture and warm weather, except duringstemer rainy season when the plants
produce vegetative growth; massive flowering often in FebramaayMarch.

Canyon bottoms, often as an understory shrub, and rockiy)—facing slopes in the Ajo
Mountains. It has been in the Ajo Mountains for astel200 years.

Southern Arizona to Oaxaca, and Baja California Sur.

OP: Pitahaya Canyorf\lichol 23 Feb 1939 Alamo Canyon, 13 Dec 193Blarbison 26250 Puerto
Blanco Drive, 22 Oct 196&Ranzoni 3630ORPI). TAlamo Canyon, fruits, seeds, 1150 ybp.

Figure 6. Justicia candicans (A) Flowering branch. Alamo Canyon: (B) 24 Mar 2008) 17 Oct 2013; (D)
12 Mar 2005.
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Justicia longii Hilsenbeck
[Siphonoglossa longiflorélorrey) A. Gray]
Long-flower tube-tongue. Figure 7.

Herbaceous perennials from a hard, knotty, and slightlydy base and short-rhizomatous
rootstocks. Leaves and smaller stems drought deciducesves often 1-7 cm long, subsessile to
petioled, the blades narrowly lanceolate (in winter)etiiptic or ovate (in summer). Flowers
clustered in axils and surrounded by firm, persistent braEtowers nocturnal, opening in the early
evening; corollas and attached stamens falling shortity dawn; corollas 3.5+ cm long, pure white
with a prominent, slender tube. Capsules 6.5-10 mm long. Sketdndd, 2+ mm diameter,
tuberculate. Flowering during spring and summer. The péaetsften severely grazed by wildlife.
The flowers, like those of othdusticig are not fragrant.

Rocky and gravelly soils, canyons and slopes, espeaiaith-facing. Documented for the
Puerto Blanco and Ajo Mountains and other scatteredili@s in Arizona Uplands in Organ Pipe.

Southern Arizona and west Texas, and Sonora north éuhgmas region. Sphinx moths,
the presumed pollinators, have been observed feeding Howers (Hilsenbeck 1990).

OP: Above Dripping Springs, 16 Apr 195Parker 9753 Estes CanyoriWarren 9 May 1975 Walls Well Rd,
Van Devender 30 Aug 1978ull Pasture, 2700 ft, 9 May 197Bpwers 1693 Arch Canyon, 11 Mar 198Raniel 2590
(ASU).

Ruellia nudiflora (Engelmann & A. Gray) Urban
[R. nudifloravar.runyonii (Tharp & F.A. Barkley) B.L. Turner]
Violet Ruellia. Figure 8.

Herbaceous perennials from rhizomatous rootstocks; wintenaht. Leaves often 5-17 cm
long, petioled, the blades ovate to broadly ovate. Iledloences terminal, paniculate, openly
branched with slender branchlets. Flowers showy, the cerel@et-purple, 3-5 cm wide, only
moderately bilaterally symmetric; warmer months. Starden$he flowers open near sunrise and the
corollas with their attached stamens fall away witlytidee heat, often about midday or early
afternoon. Capsules firm and ellipsoid, about 1-2 cm long, uswihyl0 or more seeds; opening
explosively. This species also produces cleistogamougffo(gelf-fertilizing flowers forming fruits
without the flowers opening) near the base of the plantecedly early in the growing season or at
times of stress.

Locally in the eastern and northern portions of Orgae.POften in shady places including
canyon bottoms to high elevations in the Ajo Mountains, rmedquite bosques such as Dos Lomitas
and Armenta Ranch and other low-lying habitats with clagissilty soils. The flowers are visited
by bees.

Arizona and Texas to Mississippi, and Mexico to Costa R

This species has been called “violet wild petunia,uafortunate name becauBetuniais a
genus in the potato family (Solanaceae). The showy floamtswinter hardiness maliuellia a
favorite in native plant gardens in southern Arizona.

OP: 2 mi SE of Walls Well, near N end of Ajo Mts, abantlalong sandy wash, 30 Aug 194&skell
3215 Canyon Diablo, 15 Apr 195Kupernaugh 4310RPI). Ajo Mts, 20 Aug 195Z-outs 431 Arch
Canyon, 3500 ft, 28 Mar 196%0ckwood 163 Armenta Well,Wirt 10 Aug 1990(ORPI). Dos Lomitas,
Rutman 16 Aug 200[DRPI).
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Figure 7. Justicia longii (A) Bull Pasture Trail, 31 Mar 2008; (B & D) Ajo Mtrde 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 & CALG 2006.

ADOXACEAE - Adoxa Family
** Sambucus ceruledRafinesque
[S. nigraLinnaeus subspcerulea (Rafinesque) Bolli. S. mexicanaC. Presl ex de CandolleS.
ceruleavar. mexicana(C. Presl ex de Candolle) L.D. Benso8. neomexicans/ooton. S. cerulea
var.neomexicangWooton) Rehder]
Blue elderberrytapiro. Figure 9.

Small trees with thick trunks and limbs, the wood soft exeak, the stems pithy. Leaves
deciduous in summer; new growth and leaves appear inrfdlménter. Flowers cream white in
dense, often flat-topped inflorescences (cymes); flmgemostly winter and spring. Fruits berry-
like, about 5 mm in diameter, dark purplish to black.
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The one record in the flora area might have been glae¢ed at the former ranch in Alamo
Canyon. Elderberry trees often were planted at rareh@sowns in southern Arizona and northern
Sonora, largely for the berries, which are mostly matte preserves, jelly, and wine, and also used
for medicinal purposes. It served Hia-Ced O’odham petgd a medicine and sometimes for food”
(Betty Melvin in Zepeda 1985: 65). The unripe fruits andb&ge can be poisonous.

Blue elderberry is probably native to the Sonoran DesegioRéut at elevations above the
desert. Sambucus ceruleaccurs in western North America including northwestéfexico.
Eriksson and Donoghue (1997: 567) report that “our accessi@anafucus nigraensu Bolli (1994)
form a clade with the exception & ceruleawhich we conclude should be treated as a separate
species.”

The genus includes about 10 species in the Old and New Whodstly temperate and
subtropical or montane in the topics. The fruits have lbsed as a source of blue or black dye,
especially by the Romans. Pan was said to dye his hiagr elslerberries.

OP: Alamo Canyon;Tinkham Apr 1942

Figure 9. Sambucus coerulegA) By LBH. (B) Oak Creek Canyon, Coconino Q&) Sedona, Coconino Co.
Photos by Max Liche(SEINET).
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AIZOACEAE - Aizoon Family
Low-growing and generally weedy annuals in the flora aresavés opposite (those in the
flora area). Flowers radial. Sepals mostly 5. IBetane but numerous petal-like linear staminodes
(modified stamens) often present. Fruits of capsules.

1. Winter-spring annuals; plants extremely succulent; flowsnise with numerous slender petal-like

staminodes; capsules opening at the top. . ..Mesembryanthemum
1. Summer-fall annuals; plants not succulent or sometlmesmculent flowers pinkish, the calyx
5-lobed, staminodes none; capsules opening around the middle........................... Trianthema
*Mesembryanthemum

Iceplant;hielitos

Plants extremely succulent. Flowers with numerousidsie petal-like staminodes; fertile
stamens many. Fruits at first fleshy, becoming dry capswildn valves at the flattened top opening
when moist.

Two species of this South African genus are naturalizgubrtions of the Sonoran Desert
where they occur as winter-spring annuals. Both speages first found in Organ Pipe in spring,
1995, an El Nifio year with copious spring rains. They becktally established on hypersaline
soil, straddling the U.S.—Mexico border and were more spicead and abundant on the Mexico side,
especially along Mexico Highway 2. These species arasamtally seen elsewhere in southern
Arizona and are especially common in sandy soils arowmlt® Pefiasco in northwestern Sonora.
Both species are extensively naturalized along the PaCifiast of the Californias and South
America, and other Mediterranean regions including southestr&lia.

1. Leaves with a thick but broad blade, and an evident petidllesembryanthemum crystallinum
1. Leaves cylindrical, sessile (petiole and blade not disishgble)
............................................................................... Mesembryanthemum nodiflorum

*Mesembryanthemum crystallinum Linnaeus
[Cryophytum crystallinuniLinnaeus) N.E. BrownGasoul crystallinunfLinnaeus) Rothmaler]
Crystal iceplanthielitos Figure 10.

Plants spectacularly fleshy, the surfaces covered witie lavatery, crystal-like vesicles.
Leaves often 2-10 cm long, narrowed basally or with a petidades usually obovate to broadly
spatulate, or somewhat triangular. Flowers ca. 1 @ with white staminodes. Capsules ca. 1 cm
wide, rounded like a clenched fist when dry, quickly gaping dpeslit-shaped valves when wet
(even on years-old dry specimens) to reveal the seetlslasing again when dry. Seeds 1 mm in
diameter and numerous.

Locally abundant on saline soils along the international bomtdehe south central to
southwestern part of Organ Pipe.

Native of southern Africa. It has been in southern @a&since the early 20th century and at
Puerto Penasco and elsewhere in northwestern Sonoestasilece the 1970s (Felger 2000; Felger &
Wilder 2012).

OP: La Abra Plain, near International Boundary Monument Riiman 11 May 1995
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boundary, Sonora, 28 Mar 2013.

*Mesembryanthemum nodiflorum Linnaeus
Slender-leaf iceplanhielitos. Figure 11.

The plants turn bright red with heat and drying conditioh®aves slender, more or less
terete, and extremely succulent. Flowers ca. 5 mm wheestaminodes white, becoming yellow as
the flower fades. Capsules obovoid, ca. 5 mm wide; seedsnpr@w—-0.8 mm in diameter,
numerous. No herbivory has been noted, despite the ptatisulence.

Southwestern margin of Organ Pipe on saline soils, franAthra Plain to Hocker Well and
Corner Well and the adjacent southeastern corner of @aBeeta, and adjacent northwestern
Sonora. The population southward from the southwest cornergafn Pipe extended as far as the
eye could see—covering hundreds if not thousands of acreh, ahit not disturbed.
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Figure 11. Mesembryanthemum nodiflorunfA & D) International boundary near El Huerfano, 8@n 5 Mar
2014; (B) La Abra Plain, 19 Mar 2008; (C) near SW cornerrgt® Pipe, 23 Jul 2008.

Native to southern Africa. In the New World naturaliz&long the Pacific Coast of the

Californias and South America. First recorded inz@na in the early 1980s (8 mi N of Maricopa,
Hamilton 17 Mar 1983

OP: La Abra Plain, probably more than 10,000 plants, nearnatienal Boundary Monument 170,
Rutman 11 May 1995S boundary from Hocker Well to Corner Well, 11 M&85,Rutman photos.
CP: Near Corner Well, 11 May 199Butman(observation).

Trianthema portulacastrum Linnaeus
Horse purslanejerdolaga de cochkasvaf. Figure 12.

Hot-weather ephemerals; often reddish, sometimes semwsat. Stems often 15-60 cm
long. Leaves 3-4.5 (9) cm long on robust, young plants, the olaetsphith smaller and usually
thicker leaves; leaf blades obovate to orbicular; stipa@led expanded leaf bases forming a
membranous sheath around the stem. Flowers small, sassilsolitary in leaf axils, partially
enclosed by the sheathing leaf base; calyx petal-like, éd|dine lobes 2.3-12.5 mm long, pink with
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a green horn. Capsules circumscissile, the base camklythe “lid” or “cap” truncate or more often

2-horned, retaining 1 or 2 seeds. Capsules several-seeddd;about 7 in number, and 2 mm long.
The seeds disperse three ways: 1 or 2 seeds dispénghevcapsule cap, and the others remain with
the basal part of the capsule and dribble away or rewitfirthe capsule attached to the mother plant.

Figure 12. Trianthema portulacastrum(A) Plant with enlarged fruit, flower, and seed; (Ban@uitobaquito,
11 Sep 2008; (C) near Quitobaquito, 20 Aug 2006; (D) Gila Riear Gillespie Dam, 31 Mar 2013.
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Temporarily moist places at lower elevations, esplgcial hypersaline soils; disturbed
habitats, washes, low places, and alkaline flats. Ppheimen records are from the southern margin
of flora area, perhaps as a result of dispersal from destiunabitats in nearby Sonora.

Horse purslane is widespread across the Sonoran Desartirevemote, natural habitats
(Felger & Wilder 2012). Widely distributed and often weedthe Americas. Some authors propose
that it may be introduced from the Old World in post-@abian times. It ranges across large areas
of the Old World and is a serious agricultural weedldwaide (e.g., Holm et al. 1997).

Two forms are evident in the flora area and elsewimetiee Sonoran Desert (Felger 2000): a
robust form, with larger leaves and flowers, and a num@mon form with smaller leaves and
flowers. Both occur intermixed, and intermediate foappear to be absent. Perhaps related to the
two Sonoran Desert forms are two biotypes well knowindia, the red, orubra, form and the
green, offlavaform (e.g., Mohammed & Sen 1990).

OP: Williams Spring,Van Devender 30 Aug 1978.5 mi W of Lukeville, 10 Nov 198Felger 87-
284. Aguajita: 14 Sep 198&elger 88-43(larger-flowered morphB8-431(smaller-flowered morph).
CP: Adobe Well (Simmons 1966).

AMARANTHACEAE - Amaranth Family (includes Chenopodiaceae)

Annuals to woody shrubs. Leaves alternate or oppositplesimften entire; stipules none.
Flowers small and mostly inconspicuous, bisexual or unisesaphls (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; twigissucculent, often woody; flowers unisexual,
the female flowers and/or fruits WINQEd. ... eeeeiiieieiiiiiee e Atriplex

2. Leaves succulent, rounded in cross section but the uppeasesaftien somewhat flattened,
about as thick as wide; twigs semi-succulent, not woodynat spinescent; flowers bisexual, the
female flowers and fruits NOt WINGEA. ..........oceeeemeiiiiiieee e Suaeda

1. Plants herbaceous or only slightly woody at base.

3. At least some leaves opposite or appearing opposite (sawes may be alternate or appear to
be 3's inTidestromig; flowers bisexual.

4. Plants with branched hairs; leaves with conspicuouslggtithe blades generally about as
wide as long, broadly ovate to obovate-orbicular......................eiall Tidestromia

4. Plants glabrous or with simple hairs; leaves sess#ort-petioled, more than twice as long
as wide, linear to elliptic or oblanceolate.

5. Annuals, not succulent, with simple hairs or sometigtegsrate with age; leaves narrowly
elliptic or oblanceolate to obloNg...... ..o Gomphrena
5. Perennials, markedly succulent and glabrous; leaves.linear.................. Nitrophila

3. Leaves alternate; flowers unisexual or bisexual.

6. Winter-spring annuals; leaves hastate lanceolate-l{aelast the lower, larger leaves);
flowers with 1 stamen and 1 sepal. .......cocooiiiiiiiiiiii e Monolepis
6. Spring or summer annuals; leaves not hastatedi@tedinear; stamens and sepals more
than 1.
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7. Female flowers and fruits enclosed in 2 segaldracts. ........................Atriplex
7. Female flowers and fruits not enclosed in segaldracts or the bracts.

8. Leaves and younger stems with soft, white hiiging calyx lobes hooked at tips.

.................................................................................................................... Bassia
8. Plants glabrous, glaucous, or mealy but lacking slevitiee hairs; calyx lobes not
hooked.
9. Leaves sessile or subsessile, narrowly lineacale-like. .................... Salsola
9. Leaves petioled, the blade expanded and much widepétiales.
10. Flowers unisexual...........ccoiiiiiiii i e Amaranthus

10. Flowers bisexual.

11. Plants not stinky; leaves dark green to red-greesfang on both surfaces,
or sometimes grayish below; seed margins acute (thth)andistinct “rim”;
seed surface dull even after removal of pericarp............ Chenopodiastrum
11. Plants stinky, even when dry; leaves pale-colored aatymor both
surfaces; seed margins obtuse (broad); seed surfacebdikish after removal
of pericarp. ..........coviiiii e e eee. . ChenOpOdium

Amaranthus

Annuals with a well-developed taproot. Leaves alternpétioled. Flowers small and
unisexual. Fruits small, indehiscent utricles or circumseigsplitting around the middle) capsules.
Seeds lens-shaped and compressed, erect in therfmadtls red-brown to blackish (usually white or
light colored among domesticated grain amaranths that Iplsolgere grown in the flora area in
prehistoric times; Felger 2007; Rea 1997).

Five amaranths occur in the flora area, although @ulffimbriatusand A. palmeriare
common and widespread. These two species tend to prodsiogle main stem. Amaranthus
palmerihas female and male flowers on separate plants (dioecidhg) others produce both female
and male flowers on the same plant (monoecious), and tleeflmakrs generally fall away soon after
the pollen is shed. Among. albusandA. crassipeghe apical meristem is often not dominant,
resulting in the lateral branches being as large orddhgen the main axis. IA. xtucsonensighe
branching habit may be somewhat intermedidmaranthus crassipdss indehiscent fruits, and the
others have dehiscent, circumscissile capsules (thesipérates at a “line” around the middle and
the top falls away like a miniature cap).

1. Stems erect, ascending, procumbent or prostratereatience branches and pedicels often
thickened and moderately to strongly wavy (sinuous) andféyctuits dehiscent or not, rough or
sculptured at least towards the tip.

2. Peduncles markedly thickened and corky, forming an unmmueact, hard knotty structure at
the base of the plant and smaller clusters form in tHelels; fruits indehiscent.
.......................................................................................... Amaranthus crassipes
2. Peduncles not conspicuously corky as above; fruits dehisegsules).

3. Bracts beneath (subtending) flowers often spine-tipped arsgpicaously longer than the
flower; female flowers with 3 sepals. ........ccocooreeiiiii i Amaranthus albus
3. Bracts usually not spine-tipped and usually shorter tivaass long as the flower; female
flowers with 5 sepals. ......oooui i A. xtucsonensis
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1. Stems usually erect or ascending, the plants often robilistescence branches and pedicels
mostly straight (the inflorescence branch tips often dragpnot thickened and corky; fruits
dehiscent (circumscissile), smooth-surfaced.

4. Male and female flowers on the same plant; inflorese® “soft,” the bracts not spiny or firm;

female sepals conspicuously fringed; stamens 3. ........................ Amaranthus fimbriatus
4. Male and female flowers on different plants; inflossge bracts (not sepals) firm and often
sharp; female sepals not fringed; stamens 5. ..o Amaranthus palmeri

*Amaranthus albus Linnaeus
[A. graecizan®f authors, not Linnaeus]
Pigweed, tumbleweed pigweed. Figure 13.

Robust, weedy plants, to ca. 80 cm tall, at maturity some becoming tumbleweeds.
Stems often yellowish. Female flowers with 3 sepals @etuscent fruits. Male flowers with 3
stamens. Fruits of dehiscent, circumscissile capsules.

Common in urban and agricultural areas just south of fORgae in the Sonoyta region and
occasionally spreading into the border region of Organ Bgs¢ of Lukeville (Felger 1990, 2000).
The 1939 record from the Ajo Mountains was the only recaottil @013, when it was found in
abundance in several miles of Alamo Canyon after thernfimod of September 2012 (Rutman, 2
Nov 2013, photos).

Widespread and weedy in many parts of the world, in ter M/orld from Alaska and
Canada to South America; probably native to tropical pafriSorth America. Plants in southern
Arizona and northern Sonora are probably pabescengUline & W.L. Bray) Fernald, distinguished
by being sticky (viscid-pubescent, the hairs glandulag)taving crisped leaf margins.

OP: Ajo Mts, Harbison 13 Dec 19365D).
Sonora Ejido Morelia, ca. 8 km W of Sonoyta and 0.5 km f\Réo Sonoyta (1.5 mi by road S of
MEX Hwy 2), common weed, to 80 cm, 11 Nov 19B&|ger 87-306

Amaranthus crassipesSchlechtendal vacrassipes
Spreading amaranth. Figure 14.

Plants highly variable in size, but mostly less than 20efB0across. Stems often semi-
succulent, especially on larger plants, mostly prostratesometimes turning upward at the tip
(procumbent) or the central stem erect. Female fiowdh 5 sepals. Male flowers with 3 stamens.
Fruits indehiscent.

Wet clayish or silty soils of playas, wash banks, dindtanks in at least four places in the
western part of the flora area following favorable sumoregarly fall rains. The population in Las
Playas is extensive and the plants are often browsed, pydbatdbbits.
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Figure 13. Amaranthus albusAlamo Canyon: (A & B) 2 Nov 2013; (C & D) 2 Nov 2013.
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maranthus crassipesSan Cristobal Wash at Camino del Diablo, 26 Sep 2013.

Y

OB A _
Figure 14.A
Variety crassipesoccurs in southeastern United States, West Indies, nor@werith America,
and southern and eastern Mexico, and is disjunct (nating®rthwestern Sonora and southwestern

Arizona where it is known from relatively few localitiednother variety occurs in Texas, Coahuila,
and Chihuahua.

OP: Old field, Armenta Well Ranch, 13 Sep 19B®&wers 1531ORPI).
CP: Jose Juan Tank, wet mud, 14 Sep 19®8Mjer 92-713 Las Playas, 28 Nov 200&elger 01-547
San Cristobal Wash, where Camino del Diablo/BatesiRoasses the wasRutman 26 Sep 2013

TA: Coyote Water, 25 Oct 200B¢lger 04-24

Amaranthus fimbriatus (Torrey) Bentham ex S. Watson
Fringed amarantthledq quelitillo; cuhukkia i:vak Figure 15.

Summer-fall annuals, less than 1 m tall, the plants Soree persisting until the first frost of
late fall or winter; glabrous, pale green or ofteddish especially late in the season. Leaves narrowly
lanceolate. Inflorescences bracts and sepals herbacedysickly. Female and male flowers on the
same plant. Female flowers green and white, urn-shaipedepals 5 and fringed (fimbriate; rarely
essentially entire). Stamens 3. Fruits of dehisa@mtimscissile capsules. Seeds 0.85-1 mm wide,
lens-shaped, red-brown to blackish.

Common and widespread, especially at lower elevatidien on sandy soils, washes and
valley plains, dunes, bajadas, floodplains, roadsidessametimes on rocky slopes. Widespread in
the flora area for at least 32,000 years.

Sinaloa and Baja California Sur to southwestern drigtes.
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Figure 15. Amaranthus fimbriatus (A) Plant, branch, female flower, and seed; (B) Kuelik Wash near Hwy
85, 8 Sep 2006.

OP: Bates Well,Harbison 19 Nov 1939(SD). S of Estes Canyon, 12 Sep 19B8wers 1520
Aguajita Wash, 14 Sep 198Belger 88-416 tAlamo Canyon, fruits, seeds, 1150 to 32,000 ybp (3 samples).
tMontezuma’s Head, fruits, seeds, 13,500 to 21,840 ybp (3 sampl

CP: Daniels Arroyo at Charlie Bell Road crossing, 18 Aug 1%®lger 92-663 Bates Well Road at
E boundary of Refuge, 14 Sep 1982|ger 92-679CAB). Pinacate Lava, 15 Sep 19%2|ger 92-772 Pinta
Sands, 1 Feb 199B¢lger (observation).

TA: Tinajas Altas, 26 Oct 200Felger (observation). Coyote Water, 25 Oct 2064]ger 04-25
tButler Mts, fruits, seeds, 8160 ybp.

Amaranthus palmeri S. Watson
Careless weed, pigweagljelite de las aguasuhugia. Figure 16.

Well-watered plants reaching 1-1.6+ m tall, otherwise Ijnsstaller, sometimes only 5-10
cm tall; glabrous or essentially so. Terminal irdkzences commonly drooping near the tip (except
young or very small plants); female and male flowers e@paste plants. Female plants with
spinescent bracts and sepals, the sepals 5. Stamensiits oF dehiscent, circumscissile capsules.
Seeds 1 mm wide, lens-shaped, red-brown to blackish.

Common and widespread, and seasonally abundant; roadsidesther disturbed areas,
washes and arroyo bottoms, dirt tanksafcog, and valley bottoms, and sometimes even on rocky
slopes. It has been in the Ajo Mountains for attl@é280 years.

Southwestern United States and much of Mexico; weedwadwvehtive worldwide.

This abundant, often robust summer annual was a major dlaod across much of the
Sonoran Desert. Young or half-grown plants were conswasegreens (Betty Melvin in Zepeda
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1985: 56), and the small, black seeds of mature plantspaeched and ground. Fresh plants were
sometimes baked in coals or cooked and rolled “into a ballbeked on hot coals; this could be
stored for future use” (Castetter & Bell 1951: 201). Thelseseed-bearing branches, or entire plants
were often stored. Betty Melvin said, “we would cobk Yes that’s the plant you have to wash and
wash to get all the dirt out and then you boil it, you boillittle leaves until they are tender and then
you refry it with some onions and it's very good. If you mixvith some cheese it's even better”
(Zepeda 1985: 56).

OP: Bates WellHarbison 19 Nov 193¢5D). Dos LomitasWarren 17 Nov 1974S of Estes Canyon,
12 Sep 1978owers 1521 Aguajita Wash, 14 Sep 1988lger 88-441 tAlamo Canyon, stems, fruits, seeds,
1150 ybp.

CP: Pinacate lava flow, 22 Mar 199%arlan 110(CAB). O’'Neill's Grave, 11 Apr 199Harlan 183
(CAB). Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%2&lger 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), malene (above), and seed; (B);
male flowers, Hwy 85 roadside, mile 20 between Ajo and 8dnd, 6 Sep 2013; (C) Alamo Canyon, 15 Sep
2013; (D) Growler Canyon, Bates Mts, 9 Sep 2012.
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Amaranthus xtucsonensisHenrickson
Tucson amaranth. Figure 17.

Plants often bright pink, generally erect, often wathmain axis but also often with well-
developed lateral branches. Flower clusters axillary &wvaith many small, crowded clusters in
the terminal axis, but the terminal flowering stem otoirgscence not drooping (as often seeA.in
palmer); flower clusters and flowers not spinescent. Bracts dibn@gubtending) female flowers
mostly shorter than, to about as long as the sepals.aléeand male flowers on the same plant.
Female flowers with 5 sepals, the sepals relatively batthdugh moderately narrowed at the base
but not narrowly clawed, the sepals at first rathecteasd with age spreading or reflexed. Male
flowers with 5 stamens. Fruits of dehiscent, circusssig capsules.

The Organ Pipe collections are from Ajo Mountain casyand Armenta Well Ranch. The
collection history spans more than six decades. It isTemmor abundant on north-facing slopes
above Bull Pasture and probably elsewhere in similar situgmtn the Ajos, where it is usually found
with the wild teparyPhaseolus acutifolius

Tucson amaranth is seldom common and is known from only a idgsiwscattered localities
in southern Arizona (near Tucson and in Organ Pipe) amdutheastern Sonora (Henrickson 1999).
This enigmatic amaranth may be of hybrid origin as propdsedienrickson (1999) or if not a
stabilized hybrid then perhaps variety ofA. retroflexusLinnaeus (Costea et al. 2001; also see
Mosyakin & Robertson 2003).

The plants might be confused with albusor A. palmeri The 5 female sepals and 5 rather
than 3 stamens readily distinguigh xtucsonensidrom A. albus Amaranthusxtucsonensiss
distinguished fromA. palmeriby its shorter, non-spinescent bracts and non-spiny fegegals,
shape of the female sepals, roughened fruit “cap” or “lidd he continuous terminal inflorescence
is not drooping as iA. palmeri

OP: Alamo Canyon, 13 Dec 193Blarbison 26249 Bull PastureWirt 29 Oct 1989 Arch Canyon,
N-facing slope below the arch, 900 m, 2 Dec 1%¥)ger 90-560 Above Bull Pasture, trail to Mt. Ajo, 1030
m, 22 Oct 2006Rutman 20061022-13
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tt2Amaranthus sp./spp.
Several fossil collections may represent more than pesEes.

OP: Alamo Canyon, fruit, 1150 ybp. Montezuma’s Head, frui%500 & 20,490 ybp [The 13,500 ybp
specimen may ba. xtucsonensis 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 to inflated hairs that
collapse upon drying. Leaves mostly alternate, the loweromess sometimes opposite. Flowers
unisexual; male and female flowers on the same or sepasmits.pl Female flowers and fruits
enclosed in a pair of sepal-like bracts; as the fruitsldpube bracts enlarge, thicken, and often grow
various ornamentations such as wings and crests.

Seeds of somatriplex species were parched or cooked with other foods but gensealigd
as emergency food (Hodgson 2001). Young plants of herbaceoussspeg@ing shoots of shrubs
were cooked as greens or with other foods for the daltgrf(Rea 1997).

1. Annuals; male and female flowers on the same plant.
2. Fruiting bracts disk-shaped (orbicular), evenly tootlieat@und the margin.Atriplex elegans
2. Fruiting bracts widest above middle, more or less ttengdh coarse teeth arising above the
010 o |1 PSPPSR Atriplex pacifica
1. Woody shrubs; male and female flowers on separate péasptA. lentiformig

3. Fruiting bracts 4-winged (4 wing-like margins

4. Larger shrubs, commonly 1 m or more in tall; larger lea%tes 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; largeekeoften 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 hrdaae long; leaves mostly more than
three cm long, the petioles well developed; male and Eflalers on the same plant
.......................................................................................... Atriplex lentiformis

5. Bracts conspicuously toothed, teeth 7 or more and mostigr than wide; leaves mostly
less than 2 cm long, sessile to subsessile; male andef@ovaers on separate plants.
............................................................................................................. Atriplex polycarpa

Atriplex canescens(Pursh) Nuttall
Four-wing saltbushgchamizo cenizdonk 'i:vaki. Figure 18.

Shrubs to 2 m tall with scurfy gray-green herbage, tadfibught deciduous. Flowering in
spring and summer. Leaves scurfy gray-green, entreowly spatulate to narrowly oblong, larger
leaves reaching 3-4.5 (5) x (0.2) 0.4-0.8 cm. Male and fencaler8 on separate plants. Fruiting
bracts conspicuously 4-winged, often 1-2 cm diameter.
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Figure 18. Atriplex canescensubspcanescens (A) Staminate (left) and pistillate branches; fBijting
bracts, Estes Canyon, 20 Jan 2014; (C) Kuakatch Wasliinge85, 29 Jan 2014; (D) Kuakatch Wash near
Hwy 85, 23 May 2010.
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Wash margins and xeroriparian areas of valley battand sometimes on rocky slopes to
high elevations. It grew in the Ajo Mountains 9600 yems.

A polymorphic species; western North America and nonthéexico.

Tea made from the leaves was taken as an emetic byetiee (Belger & Moser 1985).
Livestock favor this species due to its high protein aunt€opulations on Organ Pipe are probably
still recovering since livestock were removed in the late 1970s

OP: Tres Alamos Canyor\lichol 24 Feb 1939 Wash NE of Pinkley Peak, 32 Oct 2068jtman
20031031-1ORPI). tAlamo Canyon, leaves, fruit, 9570 ybp.

CP: Pinta SandsSimmons 17 Oct 196ZAB). Little Tule Tank,Simmons 19 May 1963Packrat
Hill, 25 Feb 1993Felger 93-61 Charlie Bell Rd, 1 km W of Refuge boundary, 5 Mar 1%®ger 94-24

ttAtriplex confertifolia (Torrey & Frémont) S. Watson
Shadscale

Low, subshrubs. Shadscale occurred in Ice Age woodlarttie iAjo Mountains but seems
to have been fairly scarce. Today it is a dominagmeht in the Great Basin Desert in saline valley
bottoms above the Mogollon Rim. The nearest present-day piopuis in the vicinity of Safford
and Thatcher in Graham County, Arizona, near the mafghredSonoran 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. elegansubspfasciculata(S. Watson) H.M. Hall & ClementsA. fasciculataS. Watson]
Wheelscale oraclthamizo cenizdonk 'i:vaki. Figure 19.

Annuals or short-lived perennials, with scurfy gray-grémmbage, maturing from May
through October. Leaves 0.8-3 (4.7) cm long, mostly oblongbtanceolate. Male and female
flowers on the same plant. Fruiting bracts disk- or wkbaped (as reflected in the English common
name), 2.4-5 mm wide, compressed, orbicular, the marginslateno toothed throughout, the teeth
small to large and coarse.

Gravelly, sandy soils of dry riverbeds and larger wasied floodplains, and margins of
larger playas, often on alkaline/saline soils, and distyrexbdy habitats including roadsides.
Widely scattered localities in the flora area andhe Ajo Mountains 9600 years ago. The young
plants were eaten as greens or used as seasoning hilatRv@r Pimas (Rea 1997; Russell 1908).

Widespread in Arizona; southeastern California to wesfeexas, Baja California, and
Sonora to Chihuahua and Durango.

The two subspecies are of doubtful significance and often gitermixed, such as at Alamo
Canyon and Quitobaquito (Felger 2000). Sulespgansis characterized by having thinner leaves,
the lower leaves with wavy and often toothed margins, the uppees often entire, and the fruiting
bracts coarsely toothed. Sub$gsciculatais characterized by having generally thicker leaves with
entire margins, and crenulate to shallowly small-tootieiing bracts. Younger and more robust
plants tend to resemble subfgsciculata whereas older and perhaps more water-stressed {gadts
to key to subspelegans The variation seems continuous, apparently sometinsegyity between
early- and late-season growths. The subspecies showgemgeaphic segregation but with a very
broad region of overlap. Subsglegansreported for Durango, Chihuahua, and western Texas to
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Arizona, southeastern California, and northern Sonordsautl to the vicinity of Guaymas. Subsp.

fasciculataknown from southern California, northern Baja Califormaysthwestern Sonora, and
southern Arizona.

OP: Quitobaquito:Nichol 28 Apr 193923 Jul 1986Felger 86-207 Ajo Mt Drive, 2000 ft, 5 Nov
1977,Bowers 912 Alamo CanyonyYan Devender 31 Aug 1978RPI). NNW of Lukeville,Rutman 14 Mar
1995(ORPI). Armenta Ranch, old fields, 1 Feb 200Rger 02-74 tAlamo Canyon, fruits, 9570 ybp

CP: Tule Well, 13 Apr 1992Harlan 253(CAB). Dos Playas, 13 Jun 19%2Iger 92-581

Figure 19. Atriplex elegans (A) Plant and fruiting bracts; (B) internationaumdary near El Huerfano, 5 Mar
2014; (C) Ajo, 6 May 2006.
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Atriplex lentiformis (Torrey) S. Watson subslentiformis
Quail bush, lens scale, big saltbushamizo grande Figure 20.

Mound-shaped shrubs often 2-2.5 m tall. Leaves 3-5 x (1.5) 2—4eainjes well
developed, the blades triangular, triangular-hastate, rieprolate, or oblong, grayish blue, and
relatively thin. This species can have male and ferflaleers on the same or separate plants.
Fruiting bracts (2) 3—-3.5 mm wide, often lens-shaped, sorestionger than wide, flattened with
shallow, blunt teeth, and not winged. Flowering andifrgitn spring and summer-fall. This species
is distinguished from other Sonoran Desert saltbushes byarnge Isize, and large, broad, and
relatively thin leaf blades and well-developed petioles.

Formerly present in low-lying alkaline soils near the pon@uaitobaquito and on low hills
near the spring. By 1999 there were only two plants on thereagteng slope and none were seen
in 2012. It is common along the Rio Sonoyta in nearby adjaocaar& (Felger 2000).

Deserts in western Arizona, California, Nevada, Utghja California, and northwestern
Sonora. Another subspecies occurs from the Mojave Desedlifor@ia to Utah.

OP: QuitobaquitoNichol 28 Apr 1939Rutman 23 Apr 199¢0RPI).

Figure 20. Atriplex lentiformissubsplentiformis (A) Staminate (lower) and pistillate (upper) brancues
fruiting bracts; (B) Gila River near Hwy 85, 4 Apr 2002.
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Atriplex linearis S. Watson
[A. canescen@Pursh) Nuttall subsglinearis (S. Watson) H.M. Hall & Clements]
Narrowleaf saltbush. Figure 21.

Small shrubs with upright stems. Leaves linear to ndyrablong and keeled, the larger
leaves often 1-3 (4+) cm x 2-4 mm. Male and female flowerseparate plants; reproductive
mostly spring and summer. Fruiting bracts narrowly 4-wihg® linearisdistinguished fronA.
canescensand by overall smaller size, smaller and narrowevelgasmaller fruits, and often more
pronounced (more deeply laciniate) teeth on the bracts.
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Figure 21. Atriplex linearis (A) Pistillate branch, MEX Hwy 2, internationaluadary E of Quitobaquito, 5
Oct 2013; (B & C): International boundary near El Huerfé®anora, 6 Feb 2014: fruiting branches.
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Locally common on alkaline flats or semi-alkaline saifslower bajadas, floodplains, and
playa margins. Often growing with. polycarpaand apparently more salt-tolerant tarmpolycarpa
and less salt-tolerant th&waeda nigra

Southeastern California, both Baja California statesithsvestern Arizona, and coastal
Sonora south to the Rio Mayo delta and perhaps northweSsitealoa.

Often treated as a subspecief\ofanescensr sometimes regarded as distinct species (e.g.,
Felger 2000). They are geographically sympatric but occupy elffdabitats in many places in the
Sonoran Desert, from at least near Phoenix, ArizonghedGuaymas region in Sonora. Plants of
intermediate character have not been seen in thosesplac

OP: Quitobaquito:Nichol 10 Mar 1939ORPI); 24 Oct 1990Felger 90-488 Dos LomitasWarren
17 Nov 1974 Cipriano Well Rutman 30 Aug 200DRPI).
CP: Las Playas, 31 Jan 19%&lger(observation).

Atriplex pacifica A. Nelson
Pacific orach. Figure 22.

Winter-spring to early summer annuals as small as &ltrand upright to spreading and 40
cm across; often semi-succulent, densely short-branétieding tangled masses. Leaves elliptic,
obovate, or oblanceolate, uniformly scurfy gray on battieses, mostly 7-20 mm long, the margins
mostly entire; lower leaves sometimes petioled. Nailgfemale flowers on the same plant. Fruiting
bracts (1) 1.2-1.5 mm wide, mealy, mostly obovoid, truncdip,atuneate at base, with 3 or 5 apical
teeth; bracts usually with a keel or ridge and a tubercdpiae often on each side of the ridge.

Roadsides, natural desert pavements, bajadas, and arnegshes, and partially barren flats.
In Arizona localized along the eastern and southern magfi Cabeza Prieta and in Organ Pipe near
the Mexico border west of Lukeville.

Also western Sonora southward near the coast betweeto Rilmertad and El Desemboque
San Ignacio, and widespread and common in coastal ef¢as Pacific side of the Baja California
Peninsula and southern California, where the plantsfeae robust and 30-100 cm wide.

The distribution in Arizona and Sonora is patchy, thetplaand to be small, and the
populations tend to be small and localized, which hintsoldnization by individual plants. The
earliest collection from Arizona or Sonora is 1966. It rhigh a relatively recent introduction from
the Pacific coast where it is much more widespread (F2[@20).

OP: Puerto Blanco Drive, 2-way section: ca. 10 mi W efH85, 11 Apr 1978Bowers 12257 mi W
of Hwy 85, 10 May 197%Bowers 1721

CP: 6 mi E of Papago Well on Camino del Diablo, 13 Apr 1#8Ber 7. San Cristobal Wash, 20 Mar
1992,Harlan 4Q

Atriplex polycarpa (Torrey) S. Watson
Desert saltbush, allscale saltbushamizo cenizdonk 'i:vaki. Figures 23.

Woody shrubs, often long-lived, much branched with slendagsiwgradually becoming
leafless or nearly so during extended drought. Leavesyhighiable and small, the larger ones 5-20
mm long, gray-green to whitish, elliptic to spatulate;-sieason and short-shoot leaves seldom more
than 10 mm long. Male and female flowers on separatdsplaRlowering in various seasons,
especially with hot weather following rains. Fruitilgacts usually 4-6 mm wide, somewhat
orbicular to obdeltoid, often with 7-17 finger-like blunttteevarying in size and shape and often
obscured by dense scurfy white hairs. Fruits stronghpdeabus. 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 &XNHwy 8, Sonora,
20 Feb 2014; (B & C) roadside of Mexico Hwy 2 near El Huerf&umora, 5 Mar 2014.

Locally common on a surprising variety of habitats, esjligcalkaline or saline soils or
bedrock; sandy to rocky soils of desert plains, washes,skopes to peak elevations on the drier
mountains. Often on tuff bedrock, with hop buBlodonaea usually an associate, and creosotebush
(Larrea) and narrowleaf saltbusiffiplex linearig absent: for example, a patch of this vegetation is
at the saddle between Boulder and Arch Canyon in thé/jontains.
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Figure 23. Atriplex polycarpa (A) Near Dos Lomitas, 28 Feb 2008; (B) fruiting bsa¢€) floodplain of Rio
Sonoyta near Agua Dulce west of Sonoyta, Sonora, 6 Feb @)1Bps Lomitas, 25 Jan 2008.

Packrat midden samples from the Ajo Mountains thatpanbably this species date from
more than 29,000 years ago.

Deserts in southern and western Arizona, Nevada, sou@eifornia, the Baja California
Peninsula, and western Sonora.

The seeds were eaten (Castetter & Bell 1951) and pedssasas a famine food by the
Hohokam around Phoenix (Bohrer 1985 in Hodgson 2001). An infusion of mpsinegl shoots was
used by the Seris as shampoo and laundry detergent (Felgesé& WO85).

OP: Quitobaquito:Nichol 10 Mar 193923 Oct 1987Felger 87-268 W of Gachado Line CamjVirt
20 Mar 1989(ORPI). Vicinity of Cipriano WellRutman 30 Aug 200(ORPI). fProbablyA. polycarpa
Alamo Canyon, leaves, fruits, 1150 to 29,110 ybp (3 samp&®)tezuma’s Head, leaves, fruits, 20,490 ybp.

CP: 1.2 miles NW of Tule Well Camp/an Devender 9 Mar 1980Charlie Bell Well, 26 Sep 1992,
Harlan 311 (CAB). Observations: Tule Tank, 2 Feb 1982lger, Buckhorn Tank, Papago Well, Tuseral
Tank, 12—-14 Jun 199Eglger.

TA: Camino del Diablo, E of Raven Butte, 10 Jan 2@@lger 02-04 SW side of Tinajas Altas Mts,
flats and granitic hills, 10 Jan 200 Iger (observation).tButler Mts, leaves, 10,360 ybp.
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** Atriplex wrightii  S. Watson.

Bushy annuals, often germinating in winter-spring and nmguearly summer to fall.
Monoecious. Fruiting bracts more or less obdeltoid, with B terminal teeth.

Not known from the flora area but documented just southeofrgan Pipe in the vicinity of
Sonoyta and probably not native to that region, as it o@mlysin disturbed habitats. Western Texas
to central and southern Arizona and northern Sonora.

Sonora Sonoyta, 4 Oct 198%elger 85-928
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Figure 24. Bassia hyssopifolia (A) Plant, fruiting calyx, seeds, and portion of spii&) construction area,
Hwy 85 at Cherioni Wash crossing, 13 Apr 2005.

**Bassia hyssopifoligPallas) Kuntze
Smother weed. Figure 24.

Leafy annuals with a well-developed main stem, uswgdlyninating in spring and maturing
in fall. The hooked spine at the end of each of the 5 calyssl@ébunique among the plants of this
flora.

The two specimen records for Organ Pipe grew froedse straw imported from California
and used to control erosion at construction sites. dibisndant primarily as an agricultural weed
around Sonoyta adjacent to the southern margin of the monamérman be expected to spread into
the monument on the heels of disturbance.

Native to Eurasia; widespread weed in western Northr&aeince its reported introduction
in Nevada around 1915.
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OP: Hwy 85, roadside at Cherioni Wash, ca. 4.7 mi N of Per&dquarterdRutman 15 Apr 2005
(ORPI).

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

*Chenopodiastrum murale Cinnaeus) S. Fuentes, Uotila & Borsch
[Chenopodium muralkinnaeus]
Netleaf goosefootchual, choal'onk 'i:vaki, kaupdam. Figure 25.

Winter-spring annuals, sometime persisting into summereil-watered, shaded habitats.
Herbage green or often reddish green, sometimes semitent Leaves alternate, glabrous or
sometimes gray scurfy below, often 3—10 cm long, the bladeymeate to rhombic, irregularly
toothed, the petioles well developed. Flowers bisexual. ISeftan keeled, mostly partially
spreading at maturity to reveal part of the seed. Sk&d4.4 mm wide, lens-shaped, blackish,
mostly devoid of dried pericarp, dull even after removalericarp, the margins acute with a thin
rim.

Widespread; washes, canyon bottoms, damp soil at tinajhsvaterholes, dirt tanks, and
especially at improved waterholes and disturbed habitats.
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Reported as not native in the New World, although lestgblished and widespread in the
Sonoran Desert with a long history of use in the regidoung plants were eaten as greens (Castetter
& Bell 1951; Castetter & Underhill 1935). The seeds weretédaand ground into flour, and are
apparently the only edible seeds in the region that operpbkeorn when heated (Felger 2007;
Felger & Moser 1985).

Fuentes et al. (2012) separated five former speci€&hehopodiunasChenopodiastrunto
form a monophyletic genus occurring in Africa, Eurasia, Idorth America.

OP: Quitobaquito:Nichol 28 Apr 193913 Sep 1988Felger 86-269 Gachado Line Camp, 27 Jan
1978,Bowers 1015

CP: Tule Tank, 2 Feb 199Felger 92-65 Jose Juan Tank, 26 Feb 19B8|ger 93-106 Charlie Bell
Well, 10 Apr 1993Felger 93-366

TA: Tinajas Altas, 19 Mar 199&elger 98-149

Chenopodiumcf. watsonii A. Nelson
Watson’'s goosefoot. Figure 26.

Winter-spring annuals. Leaves alternate and petioledtbade often pale grayish green, and
mealy with inflated whitish hairs. The entire plasitvery stinky, even when young—some say it
smells like rotten fish. Flowers bisexual. Seeds-#vaped, ca. 1 mm wide, the surfaces covered by
a translucent pericarp forming a minute cellular patféke minute honeycomb depressions), the
seeds shiny blackish after removal of this covering, thgimaopbtuse (without a distinct rim).

Apparently all the stinky chenopodiums in the region aedpecies, characterized by odor,
leaf shape (variable but often more or less rhomboid)catat (pale and mealy on both surfaces),
and mature calyx covering the seed. The pericarp (theséleid covering) is distinctly white-waxy;
sometimes, however, even mature fruits may lack the disentull white pericarp although there
will be some whitish cells, so the pericarp, while wagymostly black and only partly whitish.

Widely scattered, in small to large populations but sel@dmndant; generally on rocky
slopes and canyons in the Ajo and Puerto Blanco Mountains.

Alberta and Saskatchewan to southern Arizona and Mexico, and undoubtedly adjacent
northern Sonora and Chihuahua.

The name goosefoot derives from the leaf shape of cegaties.Chenopodiumwith about
150 species, is worldwide.

OP: Dripping Springs, 29 Jan 197Bpwers 10190ORPI). Alamo CanyonYan DevendeB1 Aug
1978 (ORPI). Trail from The Cones to Mount Ajo, 4090 ft, X 2005,Felger (observation).
Puerto Blanco Mts, Dripping Wells, 2600 ft, rocky NE sloperbage with fetid odor, 18 Mar 194Gpuld
3016(asC. fremontiiS. Watson, det. H.A. Wahl 1966).
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Figure 26. Chenopodiunef. watsonii Alamo Wash: (A) 30 Jul 2013; (C) 11 Mar 2014. (B) S oindas in
Hidalgo Co., New Mexico, 19 Aug 2010, photo by Patrick Alexari8&iNet).

T1#roelichia sp.
There is a fossil specimen 13,500 years old from the Ajaritéons. It is likely to bé-.

arizonicaThornber ex Standley, an herbaceous perennial, oftettlstgat and mostly growing and
flowering with summer rains. The flowers are inconspisuand nearly hidden in woolly bracts.

The nearest present-day population is in the Baboqueuntains. It ranges from southern
Arizona to west Texas and Sonora to Coahuila and Nuedo.Le

The fossil is less likely to bie. gracilis (Hooker) Moquin-Tandon, an annual with the nearest
populations in central and southeastern Arizona, and rdrggeseastern and central United States to
northern Mexico.

OP: Montezuma’s Head, achene, 13,500 ybp.

Gomphrena sonoraeTorrey
Sonoran globe amaranth. Figure 27.

Annuals or short-lived herbaceous perennials; mostly respomalisgmmer-fall rains, and
sometimes weakly re-growing with winter-spring rains; Uguaw-branched and taller than wide.
Leaves mostly basal, green, elliptic to oblandeota 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 Lizkgs (SEINet); (B)
Patagonia Mts area, Cochise Co., 17 Aug 2011, photo by Eijaria (SEINet).

petioled. Flowers 3.5-4 mm long, crowded in rounded clustersgpapery white bracts and nearly
hidden among cottony white hairs. Sepals separate, rathey eyoenot firm, the tips acute.

In the flora area known only from Bull Pasture in the Mountains. Sue Rutman has tried,
to no avail, to find this plant again in the Ajo Mountains

Arizona and southwestern New Mexico to western Mexmduding the Baja California
Peninsula.
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OP: Bull Pasture: 3300 ftlenryprobably 1977 or 19780RPI); WashWirt 13 Nov 1984ORPI).

Monolepis nuttalliana (Schultes) Greene
Poverty weed; 'opofi. Figure 28.

Low-growing winter-spring annuals; plants semi-succulgmgading to semi-prostrate with
age and size, the stems often 5-25 cm long. Larger leavedymie5 cm long, the petioles
expanding into lanceolate to linear blades with hastate,"dhessmaller leaves often entire; leaves
reduced upwards to leafy bracts. Flowers unisexual or bisérudense, sessile, axillary clusters;
flowers minute and inconspicuous, floral parts greatiyced, the calyx usually of 1 persistent green
sepal, the stamens 1 (2) or none. Seeds 0.9-1.2 mm widmdthtlens-shaped, dull beneath a thin,
persistent pericarp with a honeycomb-alveolate pattern.

Sandy gravelly and silt-clayish soils of washes, canyottoms, and dirt tanks. Widely
scattered in the northern and eastern part of OrgareRgpknown by one record from Cabeza Prieta.

Alaska and Canada to northern Mexico and in Argensidaentive in the Old World. Desert
populations in western North America have much narrowersamaller leaves than those from more
humid, temperate regiondMonolepismight be confused witRistanthe monandrgPortulacaceae),
which has entire leaves and multiple-seeded fruits.

This spring annual was widely used as greens. BettyiMmentions a “wild spinach . . .
they eat . . . [called)port (Zepeda 1985: 73). The seeds are also edible (Hodgson 2001).

OP: Tres Alamo Canyon, 2700 filichol 24 Feb 1939 Sandy flats near old ranch by Kuakatch Wash
at N boundary [Armenta], 30 Mar 197/owers 1160 Mouth of Alamo CanyorRutman 15 Mar 20080RPI).
CP: Redtail Tank in silty-clayish soil next to the regpo, locally abundant, 25 Feb 1998]ger 93-77
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Figure 28. Monolepis nuttalliana Vicinity of Lost City, San Cristobal Valley, CabeR&eta, 13 Mar 2014.
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Nitrophila occidentalis (Moquin-Tandon) S. Watson
Alkali weed. Figure 29.

Highly succulent herbaceous perennials from deep, thick dctHizomes to 2.5 cm in
diameter and 15+ cm deep; above-ground parts are freezbwitte frost, new shoots rapidly appear
in early spring. Stems much-branched. Leaves sessieulent and linear, mostly 1-2.5 cm long,
the lower leaves clasping the stems. Flowers bisexual 3liroteaf axils, subtended by 2 leaf-like
bracts of unequal size. Calyx lobes and stamens 5, the2&-4 mm long, fleshy, green outside,
pink within, persistent when dry with a midrib keel.e8& 1.4-1.5 x 1.2 mm, D-shaped, smooth and
shining, dark red-brown to blackish. Flowering at leastaand April.
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Figure 29.Nitrophila occidentalis Quitobaquito: (A) 19 Mar 2008; (B & C) 5 May 2005.

Locally common in alkaline/saline wet soils at QuitobsmuiDeer paw the ground to expose
and eat the rhizomes and shoots.
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Saline/alkaline wetlands in southwestern Arizona, norsheva Sonora, and northeastern
Baja California to Oregon and Nevada.

OP: Quitobaquito: Nichol 28 Apr 1939 between Quitobaquito and Burro Spring, wifluaeda
torreyana, Haplopappus acradenju$4 Jun 1978Bowers 1333 Hypersaline soils wetted by Quitobaquito

Springs, to the NE of Quitobaquito Pond, wittmcus mexicanus, Eleocharis rostellatd June 2013RRutman
20130615-2

(B) Ajo, 26 Feb 2005.

*Salsola tragusLinnaeus

[S. australisR. Brown. S. iberica(Sennen & Pau) Botschantzev ex Czereparvkaliof authors,
notS. kaliLinnaeus.S. kalivar.tenuifoliaTausch ex Moquin-Tandors. pestifelNelson]

Russian thistle, tumbleweechamizo voladarhejel 'e’esadam, vo:po’odam sa'’i. Figure 30.
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Warm weather annuals, germinating in spring or with thanser rains, plants globose at
maturity at the end of summer or fall, breaking off augrd level to become tumbleweeds. Lower or
seedling leaves often linear to thread-like, semi-suctulepper leaves 1-2.5 cm long and
spinescent-tipped. Flowers bisexual, in upper leaf axilsesdbt by ovate, spinescent bracts 5-8
mm. Fruiting calyx pink to white, with collar-like wingsten 5-6.5 mm wide. Seeds fall with the

calyx.

Disturbed habitats, mostly roadsides and along washegsilag®ons decline over time as sites
recover from disturbance. A fire east of Dos Lomitas in 200@rtin Fire) was carried by
tumbleweeds that had piled up against the boundary fentspaled into Organ Pipe. People on the
Mexican side of the border were burning “weeds” in farrotgis and the fire got out of control.

This C4 plant is native to Eurasia and has become a ¢ésarbe weed worldwide, especially
on disturbed soils in hot, dry regions.

OP: Puerto Blanco Drive, 10 mi W of Hwy 85, 10 May 19B®&wers 1720
CP: Childs Mt:Simmons 30 Oct 1968AB). 2300 ft, 18 Aug 199Zelger 92-644
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Figure 31. Suaeda nigra Quitobaquito: (A & B) 11 Sep 2008; (C) 22 Jun 2006.

Suaeda nigra(Rafinesque) J.F. Macbride
[S. moquini(Torrey) Greene.S. torreyangs. Watson|]
Seepweedjuelite saladps-cuk onk. Figure 31.
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Densely-branched, mound-shaped succulent shrubs often Iaf, toranched throughout
with many spreading, interlacing branches; foul smellingnatreished. Stems slender and brittle.
Herbage green to glaucous blue-green and often reddish purgderes alternate and succulent, the
long-shoot leaves linear, often 10-30 mm long, the short-shoot leavaly crowded, 3-8 mm long
and bead-like. Flowers minute, mostly produced during theneramonths. Flowering branches
slender and paniculate. Flowers 1-ca. 10 per cluster, @itgtionally unisexual. Sepals 5,
succulent and hooded, unequal in size in female flowerdruhimg calyx bilateral, often 1.3-1.6
mm wide. Seeds 1-1.5 mm diameter.

Locally common on saline or alkaline soils. Washesraa springs and waterholes in the
southwestern margin of Organ Pipe from the vicinity of Wale Hill to the southwestern corner (see
Wislizeniarefracta) and the vicinity of Dos Lomitas. Cabeza Prieta aldmg large xeroriparian
washes at Tule Well and on temporarily wet soil near grajgeell.

Alberta and the western United States to northern anlad Mexico.

Seepweed was cooked by Gila River Pimas as greensfassiavoring in cooking other
foods, or added to cactus fruit for flavor. It was alsed to line a pit for baking cholla buds of
Cylindropuntia acanthocarp&Curtin 1949; Rea 1997; Russell 1908). Young tender plantssobithi
a similar species, calledmerillo, are a well-known vegetable in southern Mexican cuisine.

OP: Quitobaquito,Nichol 3 Mar 1939 Williams Spring,Van Devender 30 Aug 19783.5 mi E of
Aguajita, 24 Oct 1990relger 90-472B(ORPI). Dos LomitasRutman 24 Jul 200PORPI). Hocker Well, 3
Dec 1990Felger (observation).

CP: Tule Well, 27 Nov 2001Felger 01-544 Papago Well, 13 Jun 19%%Iger (observation).

Tidestromia lanuginosa(Nuttall) Standley subspliassonianaSanchez-del Pino & Flores Olvera
[T. eliassonian&éanchez-del Pino]
Woolly honeysweethierba ceniza, hierba lanud&igure 32.

Summer-fall ephemerals, sometimes persisting until Deeerout perishing with the first
near-freezing temperatures. Plants often low and speadtithe larger plants mound-shaped; stems
often reddish. Pubescence dense and scurfy-whitish, wislil, soranched hairs (candelabriform;
unique for the family in the flora area), often obscuriing leaf surfaces, or the plants sometimes
more sparsely pubescent when well-watered. Leaves ymopflosite, occasionally alternate,
petioled, the blades broadly obovate to orbicular, red@etl congested upwards and appearing
whorled, the lower leaves often 1.5-3.5 (4.5) cm long, sodmermng. Flowers bisexual, 2-2.5 mm
wide and yellow, each produced in a small cup-shaped involuoreng around the flower; new
involucres produced from the margin of the cups of older inveticthis proliferation results in
highly clustered inflorescences, which continue throughdeason as long as moisture and warm
weather hold out. Seeds globose.

Seasonally common and widespread across the floraesmecially at lower elevations on
silty, sandy, and gravelly soils of desert flats, Bag@ washes, and roadsides, as well as rocky slopes
and dunes. The above-average rainfall in the Organ Pipenregig012 was a banner year for
Tidestromia The plants were so large they overtoppedbrosia deltoideandA. dumosaand the
plants were so dense that white bands or patch&sdettromiacould be seen on lower mountain
slopes.

Two subspecies can be distinguished by presence or aliseteeorations on the ends of the
terminal arms of the branched hairs and pollen differen@dthough the distinctions seem minor,
they are geographically segregated. SubspetiEssonianaoccurs west of the continental divide in
southwestern North America and submuginosaoccurs east of the divide (Sdnchez-del Pino &
Clemants 2003).
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OP: Armenta Well, Warren 16 Nov 1974 Bull Pasture trail, 5 Nov 197 Bowers 952(ORPI).
Aguajita, wash, 14 Sep 1988elger 88-408

CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%%lger 92-666 Pinta Sands, 15 Sep 1992,
Felger 92-761

TA: Coyote Water, 25 Oct 200Bglger 04-64 Tinajas Altas, 19 Mar 199&elger (observation; dry
plants from previous year).

Figure 32. Tidestromia lanuginosaubspeliassoniana Growler Valley, Organ Pipe: (A) 9 Sep 2008;
(B) 8 Oct 2006. W of mile 60, Hwy 85: (C) 6 Oct 2012; (D) &p 2006.
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ANACARDIACEAE - Cashew Family
Rhus — Sumac
Shrubs; leaves alternate, stipules none. Flowers bisexualsaxual, small, 5-merous, with
a ring-shaped nectary disk between the stamens and dwauiya small drupe.

1. Leaves simple (or sometimes also a few leaves wahflets), tough and rather shiny, essentially
LoV 0 ST o RS Rhus kearneyi
1. Leaves with 3 leaflets, thin and dull, winter decigiQ............c.covevvieiiiiiininnns. Rhus aromatica

Rhus aromaticaAiton var.trilobata (Nuttall) A. Gray ex S. Watson
[R. trilobataNuttall]
Skunk bush; lemonade budimita. Figure 33.

Slender-stem shrubs, 1.8-2.3 m tall. Leaves winter dacsdid.4) 2—4 cm long; leaflets 3
and thin, the margins shallowly lobed. Inflorescanminal and axillary, with spike-like branches
developing with the foliage in fall, overwintering, and proehg small, white flowers late February
and March before the leaves appear.

The leaves are moderately stinky when crushed, hence tmeoromame. The fruits have a
lemon-like taste, thus the Sonoran ndimgta (little lime).

Canyons and slopes in the Ajo Mountains, especialygher elevations and on north-facing
slopes. Another isolated, relictual population occursigtign elevations in the Sierra Pinacate in
nearby Sonora (Felger 2000).

It has been in the Ajo Mountains for at least 29,000syago. The fossil record indicates it
was far more common in the late Wisconsin and early ldol®c¢han today. It no longer grows near
the rock shelters (Alamo Canyon and Montezuma’s Head) whermiddens were found. A similar
or the same species grew at Tinajas Altas from at &aout 9250 to 11,000 years ago.

This species complex ranges from Canada to southern Meac is taxonomically
confusing with variously recognized varieties.

OP: Alamo Canyon, 18 Dec 193Blarbison 25670 Arch Canyon, 1 Apr 1976caggs 2131 Bull
Pasture Wirt 12 Nov 1989 (ORPI). tAlamo Canyon, seeds, 8130 to 29,110 ybp (6 samples; prothably
species).tMontezuma’s Head, seeds, 13,500 & 20,490 ybp.

TA: tR.cf. trilobata, Tinajas Altas, seeds, 9230 to 11,040 ybp (5 samples).

Rhus kearneyiF.A. Barkley subspkearneyi
Desert sumadjmita del desierto.Figure 34.

Hardwood shrubs often 1.5-3.5 m tall, densely branched withedi®liage and relatively
tough, inflexible branches. Leaves simple (rarely 3-lanetbng-shoots), 3.5-8.5 x 2—3.8 cm, ovate
and entire, tough, bicolored, shiny green to somewhastblgiaucous; leaf margins entire or
sometimes irregularly undulate or serrate even on the gtamt; crushed leaves have a fruity odor.
Characteristically evergreen, but the leaves gradudlgd -during extended drought; the ground
beneath the shrubs littered with dry leaves. During sefreezing weather in January 1987,
cultivated plants in Tucson defoliated but rapidly recovered.

Inflorescences terminal, spike-like or paniculate, caxhpad densely flowered, mostly 1.5—
3 cmlong. Flowers white or pink; about 5 mm long; nectary disyoung flowers glistening yellow,
with age becoming maroon-red. Fruits ripe November—March] @mn long, orange and slightly
fleshy when ripe, the surface covered with glands and ikt geoey but not sticky exudate, this
liquid has a pleasant, tart (acidic) or citrus-like favo
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Figure 33 Rhus aromaticaar. trilobata. Alamo Canyon above Alamo Well: (A) 17 Oct 2013 (C)Jaﬁ
2013. (B) Palm Canyon, Joshua Tree National Park, GAgyi2012.
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Figure 34.Rhus kearneysubspkearneyi Steep, N-facing granite slope S of MEX Hwy 2, Sie¥ina (=
Sierra del Aguila), Sonora, 17 Mar 2014,

Concentrated in steep canyons and cliff bases on presipitarth-facing mountain slopes of
the Cabeza Prieta, Tinajas Altas, and Gila Mountaind,adjacent granitic mountains in Sonora.

Disjunct populations of this subspecies also occur in SondfeeiSierra del Viejo southwest
of Caborca and in Baja California in the Sierra Sadr@@lartir. Two other subspecies occur in
mountains of Baja California and Baja California SRhus kearneyseems most closely relatedRo
integrifolia of the Pacific coast of the Californias.

CP: Cabeza Prieta Mts: Silver Star Cany@immons 27 Sep 196€abeza Peak, 14 Feb 1973,
Niehaus980

TA: Tinajas Altas, 20 Nov 191&oldman 2311US). Tinajas Altas Mts, 29 Mar 1938arrison &
Kearney 6573isotype). Borrego Canyon, 16 Jun 198@lger 92-612

APIACEAE (UMBELLIFERAE) - Carrot or Parsley Family

Five species in the flora area are winter-spring anraradsone is an herbaceous perennial.
Leaves alternate, sometimes in basal rosettes. FHosweall and radial. Perianth 5-merous; calyx
reduced or absent; petals separate or absent; stametye$;2 Fruits dry, with 2 one-seeded
segments (mericarps) almost always separating at nyaturit

The Daucus SpermolepisandYabeaspecies 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; Kjountains. ..............cc.......... Lomatium
1. Cool-season annuals with slender roots or a single tgpvesmus localities.

2. Plants stemless or with weak and trailing stemdgdge and fruits with stellate hairs; leaves
simple, the blades wider than long, orbicular to palmatdded. ................c.ccceeeernnnen. Bowlesia

2. Plants stemless or with erect to spreading stemistayls or pubescent but the hairs not stellate;
leaves pinnately deeply lobed or toothed to divided, lotigar wide.

3. Leaves coarsely toothed; bracts stiff and spinescematairity; flowers and fruits sessile in
dense head-like or cone-shaped INfloresSCences. .....cccceeeiiiiiiiie e Eryngium
3. Leaves finely divided; leaves and bracts soft, not spenéegfruits with spines); flowers and
fruits pedicelled in rather open umbels.

4. Plants glabrous or slightly roughened; fruits rounded, 1.5—2nnammeter. .Spermolepis
4. Plants pubescent with hispid hairs; fruits ellipsoid, 2.5/8rblong.

5. Spines on fruits straight and with tiny barbs at théuge magnification); body of fruit
2.5-3 MM IONG. ©oiiiiiiiii ittt et senme e e Daucus
5. Spines on fruits hooked but not barbed; body of fruit more tham fonyg. .......... Yabea

Bowlesia incanaRuiz & Pavén
Hoary bowlesia. Figure 35.

Delicate annuals with stellate hairs. Stems 4-45 cm klegder, weak and often trailing.
Leaves simple, petioled, the blades wider than long, 10-24 e with (3) 5 or 7 broad lobes.
Flowers 2—6 on unbranched stalks shorter than the petiloie®rs minute, inconspicuous, and green
and sessile, the sepals and petals scale-like, 0.5 mm lemigts of 2 ovoid-globose segments, each
2-2.4 mm wide.

RS

Figure 35. Bowlesia incana (A) Plant, fruit (left), and flower; (B) volunteer Ajo garden, 13 Feb 2005.
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Widespread in Organ Pipe and the eastern part of Calrgzta including mountains and
lowland habitats, often in shaded microsites beneath shiulvgashes, sandy flats, and on north-
facing rocky slopes.

Presumed native in southwestern United States andenorMexico, and disjunct in South
America. It has spread as a weed as far as OregoRlarda and into eastern United States. The
genus is diverse in South AmericB; 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 19owers
1132 International fence at El Papalote, adjacent to fitgu8pring, 9 Apr 1986Felger 86-101 Alamo
Canyon Wirt 13 Mar 1991(ORPI).

CP: Road to Agua Dulce Pass, 19 Mar 19Blfas 10202 San Cristobal Wash, 11 Apr 19%2arlan
& Steinmann 15@CAB). Charlie Bell Road near E boundary of Refuge, 25 F393,Felger 93-50 Papago
Well, 25 Feb 1993elger 93-140
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Figure 36. Daucus pusillus (A) Bull Pasture, 7 Mar 2014; (B) Estes Canyon, 18 R0f5; (C) trail to Bull
Pasture, 21 Dec 2008.
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Daucus pusillusMichaux
American wild carrotzanahoria silvestre Figure 36.

Delicate annuals with stiff white (hispid) hairs soimes bulbous-based on stems and
inflorescence branches, and with a slender, orange tap &iems slender, 7-50 cm tall. Leaves
lacey, highly dissected into small, narrow segmentf#oréscences 3.5-27 cm tall, of compound and
densely flowered umbels on stout peduncles with leafgtbraPetals 0.6 mm long, white or pale
yellow. Fruits bur-like, 2.5-3 mm long, intricately sculpturethwiellow barb-tipped spines.

Widespread and often common in Organ Pipe and Cabeza Rcktding washes, canyons,
rocky slopes to peak elevations, and sometimes on duiissone of the few winter ephemerals that
grow onSelaginellaslopes. There are no modern records from Tinajas Ad@ien but it grew there
at least 9000 to 9800 years ago.

Western and southern United States, northern MeximmbSauth America.

OP: Alamo CanyonNichol 26 Mar 1939 Senita Basin, 23 Mar 196B¢ehto 15406-{ASU). Slopes
NW of Pinkley PeakRutman24 Mar 2001(ORPI). Armenta Road, 1.4 mi W Hwy 85, 11 Mar 20B8lger
03-266 Middle fork of Alamo Canyon near crestline of Ajtis, 15 Mar 2003Rutman 2003-32P0RPI).

CP: Charlie Bell Pass, 3 Apr 199%/hipple 392CAB). Bassarisc Tank, 26 Feb 19%&Iger 93-
122. Childs Mt, 2240 ft, 9 Apr 1993elger 93-275 Charlie Bell Road at Daniels Arroyo, 10 Apr 1993,
Felger 93-343 Pinta Sands, 11 Apr 199%3¢lger 93-422 Las Playas, 2 Mar 199Barlan 502

TA: tTinajas Altas, fruits, 8970 & 9790 ybp.

Eryngium nasturtiifolium de Jussieu ex F. Delaroche
Hierba del sapo Figure 37.

Winter-spring annuals (often biennial or perennial outsidedds®rt), glabrous, 3-12 cm
wide, usually with a stout taproot. First leaves in sabaosette, 1.5-6+ cm long, thin, green, soon
withering. Leaves pinnatifid-toothed, the teeth sharp-smine-tipped. Inflorescences densely
flowered and cone-shaped, subtended by leaf-like bracts. rSlowaute; sepals 1.6-2.5 mm long
and sharp pointed; petals 0.5 mm long, white, and soon deciduous
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Figure 37. Eryngium nasturtiifolium Represo de Ortega (S of Las Playas, Cabeza PNgf)NSonora, 11
Apr 2014.
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Locally common in poorly-drained clay soils of dirt tarsksd playas, growing as the water
recedes. Seasonally abundant across Las Playas ardl@@as during favorable years. In Arizona
known only from Cabeza Prieta, Cameron Tank just east ofz@dPreta and southwest of Ajo, and
near the Mexico border in the Tohono O’odham lands. It islljocammon in similar habitats

northwestern Sonora.
Southern Arizona, Texas, through much of Mexico, and Cuba.

CP: Las Playas, 10 Apr 1978gehto L2246Qn = 16; ARIZ, ASU) Dos Playas, 7 Apr 19789ghto L-
23594 Jose Juan Tank, 26 Feb 1988l|ger 93-96

Lomatium nevadense(S. Watson) J.M. Coulter & Rose

Biscuit-root. Figure 38.
Herbaceous perennials. Herbage grayish green. Leavdstbasa 15 cm long, 2- or 3-

times pinnately dissected. Flowers in compound umbelspdrplish whitish and minute. Fruits ca.
1 cm long, compressed, winged and ribbed.

5\ . ‘;al 7 "“w“:"tu ,,—‘.f:-__ { S8 g C

Figure 3. Lomati neadensis(A) oodo Canyon, Burro Mts, Grant Co., NM, 23 Béh0; (B) Knight
Mt, Burro Mts, NM, 21 Mar 2009; photos by Russell Kleinnfgitaflora.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 Mountaififie nearest population is in the
Baboquivari Mountains.

Western North America and northwestern Mexico. The Rjountain plants are var.
pseudorientaléM.E. Jones) Heller, although the varieties seem patelyed.

OP: Near crestline of Ajo Mts, middle fork Alamo Canyontershrub spaces, associated species
Juniperus Nolina, Vauquelinia Viguiera Menodora SimmondsiaYucca Selaginella 3400 ft, 15 Mar 2003,
Rutman 2003-3380RPI).

Spermolepislateriflora G.L. Nesom
Bristly scale-seed. Figure 39.

Small annuals, glabrous. Leaves dissected into thileaar linear segments. Flowers
minute, petals white. Fruits rounded, 1.5-2 mm wide, ribbetlnéth short bristles.

Along washes in the eastern part of Cabeza Prieta agelywscattered in Organ Pipe,
especially in the Ajo Mountains.

Western and southern Arizona, southern New Mexico, Wesas, Sonora, and Chihuahua,
and in California probably adventive.

Spermolepis lateriflorgsegregated fror8. echinatdoy Nesom 2012) is similar 8. echinata
in its fruits densely echinate-bristly with uncinate &dut distinct in its sessile umbels (Nesom
2012). The two species are allopatric, vthechinatabccurring from Texas eastward in se USA and
in northeastern Mexico.

3 , o .' P T " u [ pr——— -

Figure 39. Spermolepis lateriflora (A) Engineer Canyon, Burro Mts, NM, 12 Apr 2008; (Ct&yore Canyon
near Cliff, Grant Co., NM; photos by Russell Kleinmanaftpra.com). (B) Texas Canyon, Organ Mts, NM, 15
May 2010, photo by Patrick Alexander (SEINet).
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OP: Alamo CanyonNichol 26 Mar 1939. Washes near Sonoyta Hills, 10 Apr 184Dougall 69
Arch Canyon, 2800 ft, 5 Apr 1978&owers 1192 Gunsight Hills,Rutman 4 Apr 19980RPI). N-central
Puerto Blanco MtsRutman 7 Apr 19980RPI). Santa Rosa Mts, foothills, 2 Apr 206Rjtman 2003-446
(ORPI).

CP: Daniels Arroyo at Charlie Bell Rd, 10 Apr 19%zIger 93-360

i i

Figure 40. Yabea microcarpaBull Pasture, 7 Mar 2014.

Yabea microcarpa(Hooker & Arnott) Koso-Poljanski
[CaucalismicrocarpaHooker & Arnott]
False carrot. Figure 40.
Small, cool-season annuals, with hispid hairs, andlesi to the more widespreddaucus
pusillus Leaves finely divided into thread-like or linear segreerfElowers in rather open umbels,
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minute, with white petals. Fruits ellipsoid, the body 5-6r& fang, with hooked (but not barbed)
spines.

Organ Pipe in the Ajo and Bates Mountains, especlhigher elevations.

Western North America from Baja California and Sonmraritish Columbia, Idaho, and
New Mexico.

OP: N slope Bates Mts, 18 Mar 194€Jark 11405(ORPI). Saddle between Boulder and Arch
Canyons, 3800 ft, 3 May 197Bpwers 12884ORPI). Estes Canyon, N-exposuiéirt 1 Apr 1990 Crestline
of Ajo Mts, 26 Mar 2005Rutman 20050326-1.

APOCYNACEAE - Dogbane Family (includes Asclepiadaceae)

Perennials herbs, vines, or shrubs (in the flora area)y mé&h milky sap. Leaves mostly
opposite. Flowers radial, 5-merous, and insect-po#thatFruits mostly many-seeded (few seeded in
Matelea parvifolisandMetastelmg, 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¢am or pinkish; fruits mostly ovoid
(narrower inA. albicansandA. subulatd more than 5 mm wide. .........................Asclepias
2. Sap not milky; flowers bright yellow, fruits long andreler, less than 2 mm wide.
..................................................................................................... Haplophyton

1. Stems vining or trailing, not self-supporting.

3. Leaf blades arrow-shaped or broadly heart-shaped, lefie than twice as long as wide.
............................................................................................................ Matelea
3. Leaf blades linear to lanceolate, more than tasclong as wide, rarely very narrowly arrow-
shaped.

4. Stems glabrate or sparsely pubescent with scatstragjht hairs; flowers more than 5 mm
wide, the corolla rotate with surfaces readily visible..................cccccc Funastrum

4. Stems with a longitudinal line of usually curved hairsveen the nodes; flowers less than 4
mm wide, the corolla campanulate with the inner surfatksbes obscured by hairs.
.................................................................................................... Metastelma

Asclepias -Milkweeds

Perennials; the stems not vining. Flowers in umbellatgtels. Corolla lobes often reflexed
and obscuring the calyx. Fruits linear to broadly ovoidedSeamany, flat, lightweight, with silky
hairs at the apex.

Like many other asclepiad genera, the pollen is massegaired pollinia (waxy, sac-like
structures) joined by a wishbone-shaped translatort@m@ncorpusculum. The corpusculum may be
engaged by the leg, hair, or tongue of an insect, whidls search for nectar carries the pollinium to
another flower. Pollination is achieved when an insedsvasother flower and inadvertently inserts
the pollinium into the slit between adjacent anthers. p&/dspider wasps, tarantula hawks) and bees
seem to the be the primary pollinators in the floremar®rchids 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 seshiéenargins minutely ragged. Asclepias erosa
2. Plants usually less than 0.4 m tall; leaves petithedmnargins entireAsclepias nyctaginifolia

1. Leaves linear, less than 2 mm wide (leaves long-livegiickly deciduous and the stems thus
often leafless).

3. Stems brown, not succulent, not reed-like; leaves mdes®persistent, alternate, and very
close together, the internodes shorter than the leaves.. .c........cccccociies Asclepias linaria
3. Stems whitish or bluish green, semi-succulent andlileedeaves sparse, opposite, and
quickly deciduous, the internodes longer than the leavesstesdmilkweeds.

4. Stems usually relatively few (or sometimes as mampgusually 1.5-3 m tall; flowers
8—-9 mm long (including the down-turned petals), the hoods 2-2.5 mnatwhgot taller than
the fused anthers. ... Asclepias albicans
4. Stems many, usually to 1-1.5 (2) m tall; flowers 15-20 mm lowtu(iing the down-
turned petals), the hoods 6—10 mm long and obviously tallethleansed anthers.
........................................................................................ Asclepias subulata

e
ot BN

Figure 41. Asclepias albicans (A) Southern Cabeza Prieta Mts, 16 Jan 2005. Plamingfmm seed from
Cabeza Prieta Mts: (B) 6 May 2005; (C) 14 Aug 2014.
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Asclepias albicansS. Watson
White-stem milkweedjumate, candelilla Figure 41.

Several or more slender, erect, semi-succulent ste@sittall. Leaves few, linear and very
quickly deciduous. Umbels 1 to several per stem, fronuplper nodes. Flowers cream-white, often
suffused with pink, with age turning pale yellowish; coratlads 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 antht@io slopes in Cabeza Prieta
and Tinajas Altas, and occasionally on sandy-gravellg sbbajada-plains along the east side of the
Tinajas Altas Mountains. It has been in the TinajdasAregion for at least 8600 years.

Southeastern California, western Arizona, both Bajafdfaia states, and northwestern
Sonora.

It is amazing to see these strange slender wand-likes stewing in hot winds on dry slopes,
with big orange and black tarantula hawks (spider wadpg)ing to the bobbing flower clusters.
The young stems and inflorescence branches. @fibicansand A. subulataare often covered with
yellow aphids Aphis nerij the oleander aphid, native to the Old World and now widedprdright
red nymphs and the black and red adults of the small mitkivegs (ygaeus kaln)ifeed on the both
reedstem speciesAsclepias albicand®as fewer and taller stems thAnsubulatabut young plants
are often many-stemmed like thosefofsubulata.

CP: 3 mi W of Tule Well, 1 Apr 197&ngard 912ASU). Tule Tank drainage, 23 Mar 19%2arlan
119(CAB). Childs Mt, 9 Apr 1993elger 93-300 Eagle Tank and Buckhorn Tank, 13 & 14 Jun 19@®er
(observations).

TA: Tinajas Altas, 27 Mar 193&hreve 5941 tButler Mts, twigs, 3820 & 8570 ybp. tTinajas Altas,
1230 to 5080 ybp (3 samples).

Asclepias erosarorrey.
Giant sand-milkweed, desert milkwedidkerba del cuervo Figure 42.

Plants robust, often 1-2+ m tall, with copious milky ghp,stems single or multiple from a
perennial caudex with a stout, fleshy taproot. Herbagerfllodescences white woolly when young,
glabrate with age. Leaves mostly 13-23 x 9.5-13 cm, broadlg betow to ovate-lanceolate above,
nearly sessile, thick and firm, the midrib and laterahsgorominent, the margins thickened and
ragged (erose). Sepals green and pubescent; corollasr848ny, greenish white, the hoods 4-5
mm long, white. Fruits 5-8 cm long. Growing from winteresosly summer; flowering mostly late
spring and sometimes in early summer.

Widely scattered, usually as small, localized populatisnwashes and sand flats in the
southwestern part of Cabeza Prieta and westward in sa@tdrweArizona and adjacent extreme
northwestern Sonora.

Also Baja California, southeastern California, southBi@vada, southwestern Utah, and
western Arizona.

Flowers visited by large orange and black spider waBpps{sand Hemipepsis large
yellow-banded tiphiid wasps, and hairstreak butterfliese Wasps can be seen avidly drinking floral
nectar in the hot sun. Many orange and black milkweed lfuggaeusand Oncopeltay are
invariably present, often sucking from unripe fruits, and ftbever clusters are often visited by
numerous ants tending yellow aphids. It is amazing totfiredrather large plant with its large leaves
in full flower in intense heat of early summer when @dtrall other herbaceous plants are dormant or
have perished. Does this milkweed grow from a large unol@ngrwater-storage tissue, and/or do
the roots penetrate deeply in the desert sand?
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Figure 42. Asclepias eros;a(A) Mohave Valley, Mohave Co., AZ, 19 May 2011, ghby Ries Lindley; (B)
Calico Basin, W of Las Vegas, NV, May 2005, photo by SteebS (commons.wikimedia.org).
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CP: Tule Well, 16 Jun 199Felger 92-622

TA: Lechuguilla DesertSimmons 21 May 1965Camino del Diablo at 0.3 mi W of Cabeza Prieta
boundary, 29 Nov 200Eelger (observation).

Figure 43. Asclepias linaria (A & B) Estes Canyon, along trail to Bull Pastu28,
Sep 2013; (C) Arch Canyon, 12 Sep 2013; (D) trail to BulllPastiO Apr 2005.

Asclepias linaria Cavanilles
Narrow-leaf milkweed. Figure 43.
Small shrubs. Leaves crowded towards the stem tipslesessedle-like, about 1 mm wide.

Umbels borne near the stem tips. Flowers small, whitepatelpinkish, 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;trad and generally on rocky
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slopes and drainages. This population is the westerrforotitis widespread species and a notably
isolated population stranded on an ecological island.

Southern Arizona at elevations above the desert and mosirttaibugh much of Mexico
except the Baja California Peninsula.

OP: Pitahaya Canyor\ichol 23 Feb 1939 Alamo Canyon, 3000-3800 ft, 31 Mar 194&rrow
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yctaginifoliaWash bed near N boundary of Organ Pipe & Hwy 85, 14 Aug 2013.

Asclepias nyctaginifoliaA. Gray
Mojave milkweed. Figure 44.

Herbaceous perennials from a thick and deeply buried oo&tstlying back in drought or
following freezing weather, and new shoots emerging in egriypg or summer. Herbage pubescent.
Stems spreading or upright. Leaves petioled, the bladasvedy thick, dark green, often with
reddish veins, and with a wavy (undulate) surface, 3—12 aug, Ibroadly lanceolate to ovate.
Flowers greenish, the corolla lobes 12—-15 mm long, the fresinas white (becoming yellowish to
orange with age). Fruits 5-9 cm long. Flowering in Aprd &ith summer rains.

Widely scattered and sometimes locally common acrasst of Organ Pipe, mostly along
washes in valley plains and on hillsides.
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Southeastern California and southern Nevada to Newddexid northern Sonora.

OP: Just N of Mile Post 6, Puerto Blanco Drive, 172B#ale 26 Mar 19880RPI). Armenta Well,
Wirt 10 Aug 1990 Cherioni Wash, ca. 1 mi W of Hwy 8Rutman 6 Jun 19980RPI). Cipriano Hills near
Pozo Nuevo RoadRutman 30 Aug 200[DRPI).

Asclepias subulataDecaisne
Desert reed-stem milkweed, rush milkwegninete, candelillaFigure 45.

Stems many, slender, semi-succulent and erect, mo8thl @n tall. Leaves narrowly linear,
1.5-4+ cm long, 0.5 mm wide, few, and quickly deciduous. Umbekvéra per stem, from upper
nodes. Flowers waxy, cream (fading yellowish), the corobad 9-11 mm long, the hood 7-10 mm
long. Fruits 8.5-15 cm long. Flowering profusely at vario@ssas; often one of the few (or the
only) plants flowering in late May and June, especiallyomdside habitats. Flowers frequented by
the large orange-winged tarantula hawk wadpn(ipepsissp.) and at least one other spider wasp
(Pepsis thishbe

Mostly on sandy soils, widely scattered and generally uncommahe flora area, often
solitary or with a few nearby plants. Rare in the soetern part of Organ Pipe, and slightly more
numerous in the southern part of Cabeza Prieta, and ocahsi the Lechuguilla Valley of Tinajas
Altas region. Common in nearby northwestern Sonora.

/e

Figure 45. Asclepias subulata(A) Dunes S of Sierra Blanca, Pinacate Resereoi@, 17 Feb 200?3. Plant
grown in Ajo from seed collected along MEX Hwy 8, S ofr&eBlanca: (B) 14 May 2006; (C) 14 Aug 2013.
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Grossly similar tcA. albicansbut with shorter, more numerous, and greener stemdaayed
and differently shaped flowers. The two speciechusely related (Fishbein et al. 2011).

Western Arizona, southern Nevada, and southeasterfor@gito southwestern Sonora and
Baja California Sur.

OP: 1 mi N of Quitobaquito, roadside, 13 Sep 1B@&wers 153§0ORPI). 0.5 mi E of Aguajita Wash,
North Puerto Blanco RoaButman 28 May 199¢DRPI).

CP: Las Playas, 24 Nov 199#arlan 447 S of Jose Juan Tank, in wa®glaban 26 Jun 1996
(CAB). Observations: Camino del Diablo 0.8 mi E of Bdundary of Refuge, 29 Nov 200Eglger &
McCasland 9.3 mi E Pinta Sands on Camino del Diablo, 28 Nov 2B8iher.

TA: Camino del Diablo, SE of Raven Butte, 25 Oct 2@@iger 04-03.

Funastrum hartwegii (Vail) Schlechter

[F. cynanchoide¢Decaisne) Schlechter vdrartwegii (Vail) Krings. F. heterophyllunm(Engelmann)
Standley. Sarcostemmaynanchoide®ecaisne subspartwegii (Vail) R.W. Holm]

Climbing milkweed;gtiirote  Figure 46.

Vines twining into shrubs and trees, sometimes climbingagmaros or sprawling across the
ground; larger individuals in favorable habitats tend to mawderately woody, or corky, basal stems,
and other individuals may be herbaceous perennials and not wootyky. Stems dying back
during drought. Crushed herbage and even lightly brushed plemtgrongly malodorous. Herbage
glabrate or sparsely pubescent. Leaves 3-15 cm long, linearrmwly triangular, often hastate or
sagittate at the base, with one or more yellow-brown coglealds (colleters; drying brown) 0.2-0.4
mm long on upper leaf blade surface at the midrib base. $eaheeght deciduous, leaving long
leafless stems trailing and twining along wash bottoms andegetation. Flowers maroon and
white; corollas 5.5-7.5 mm wide, maroon and white, the maugiiase; corona and vesicles white.
Flowering at various seasons. Fruits 6.5-8.5 cm long, eleh@isiform) and smooth.

Widespread across lowland areas, foothills, and loveemtain slopes; mostly along washes,
especially major arroyos, and also in rocky placesirpi$ingly, 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 cheguing (Philip Salcido &
Delores Lewis in Felger et al. 1992). “Set it on tle &nd it would become tacky and we would
chew it ... has a milky sap ... gather it and heat sngbadd water and it becomes white and we chew
it” (Betty Melvin in Zepeda 1985: 48, 76). The fresh flowars marginally edible with an onion-like
flavor (Felger & Moser 1985).

OP: Bates WellNichol 26 Apr 1939 Alamo Canyon, 2000 fflinkham 18 Apr 1942 Growler Mts,
16 Apr 1953 Parker 7982 Quitobaquito, 14 Sep 1988elger 88-453

CP: Monreal Well (Simmons 1966). Buck Mbuncan 28 Mar 197QCAB). Papago Well, 20 Mar
1992,Harlan 45(CAB). Eagle Tank, Little Tule Well, 12 & 13 Jun 19%2lger(observations).

TA: Tinajas AltasVVan Devender 9-10 Mar 198@utler Mts,Van Devender 27 Mar 1983Coyote
Water, 25 Oct 2004&elger 04-46
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Figure 46. Funastrum hartwegii (A) Little Ajo Mts, 7 May 2006; (B) Kuakatch Wash E ofvi 85, 10 Sep
2013; (C) Alamo Canyon, 7 Apr 2005; (D) Ajo, 21 Mar 2008.

Haplophyton cimicidum A. de Candolle varcrooksii L.D. Benson
[H. crooksii (L.D. Benson) L.D. BensonH. cinereum(A. Richard) Woodson.Echitescimicidus
Pavon ex de Candolleée. cinereusA. Richard]
Cockroach planthierba de la cucarachaFigure 47.
Spindly to bushy perennials with very slender straight stebtrsaves drought deciduous,
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opposite and/or alternate especially above; petioled, sherblades lanceolate, thin, often ca. 2-3 cm
long. Flowers bright yellow and showy, the floral tube T@m long; flowering at various seasons

following rainfall, mostly summer-fall. Capsules pairéd;10 cm long and very slender—2—-2.5 mm

wide; seeds black with a tuft of hairs at each end.

r
i a2 g

Figure 47.Haplophyton cimicidum (A) Upper San Pedro River floodplain, Charleston Hilschise Co.,
8 Sep 2002Makings 134XASU); (B—D) Alamo Canyon above the well, 7 Feb 2013.

Ajo and Puerto Blanco Mountains, generally on north-fadlopes in protected places,
canyons, and at higher elevations.

Southern Arizona to west Texas and southward to Guatdneplarts from the Caribbean are
based on the dubious location of the typéiotinereu3. The plant has been used an insecticide in
Mexico, hence the common name. In 1942 Benson describedottieern populations as var.
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crooksiiin southern Arizona and northern Sonora, differentiatestigpnby smaller leaves and seeds,
and seed surfaces with some difference in ornamenta@or year later he recognized the variety as
a distinct species. Williams (1995) presents a caseetmgnizing the two taxa at the species level,
citing differences in seed size, color, and ornam@matcorolla aestivation, and an apparent
disjunction in the distribution in Mexico (but with all Soaarpopulations attributed to the northern
taxon). The Sonoran Desert populations have smaller |gaaeshose beyond the desert in southern
Sonora, which overlap considerably with southern Mexican popotatn the diagnostic traits cited
by Williams (1995).

OP: Estes Wash in side canyon, 20 Aug 195pernaugh 432Side canyon of Grass Canyon, 12 Sep
1978,Bowers 1516 Arch Canyon (NE of the archjyirt 30 Sep 19890RPI). Puerto Blanco Mts, foothills of
Pinkley Peak, 31 Oct 200Butman 20031031-33

Matelea

Vines, the herbage foul-smelling when crushed. Leaves opptistleaf blade bases cordate
or sagittate. Corona a deeply 5-lobed rifdateleais polyphyletic and very heterogeneous. (Mark
Fishbein, pers. com. to Richard, Jan 2013).

1. Leaves 2-10 cm long, thin and broadly heart-shaped (corfiletedrs cream; fruits smooth, more

than 8 CM ONG. oo e e e e e e ee s Matelea cordifolia
1. Leaves less than 2 cm long, somewhat thick and atnapes!; flowers brownish or greenish; fruits
less than 6 cm long, with few, short tubercles. . ceeeceeiieecicieieneeeeeee.... Matelea parvifolia

Matelea cordifolia Woodson
[Rothrockia cordifoliaA. Gray]
Heart-leaf milkweed vine. Figure 48.

Woody-based vines with corky bark growing through desermibshrand trees, densely
pubescent, with long straight hairs and shorter glanchdéis. Leaves drought deciduous, long
petioled, the blades to 10+ cm long, thin and more orhleas shaped. Corollas about 15 mm long,
lobed nearly to the base, cream-colored and faintlylittee corona mostly hidden within the corolla
tube, green. Fruits about 10 cm long, elongated, smootHechgtieen and whitish. Flowers, fruits,
and foliage produced at various times of the year following rpenods except during the coldest
weather.

Known from the United States only in canyons in the Ag RBrablo Mountains and from the
type collection in Arizona in 1884, probably in mountainarriBucson. It has not been recorded in
the Diablo Mountains since the 1951 collection. Sue Rutr@@h4) reports, “I've looked for but
never found anyMatelea cordifoliain Diablo Canyon, where Supernaugh found it. | found aeingl
non-reproductive plant in Alamo Canyon in 1996. It remained noredective through 2002, but
has not been seen since. | suspect that the deep dodl§lii2 killed it.” It does, however, occur in
Sonora near the southeastern part of Organ Pipe.

Mexico in Sonora, Isla Tiburén, and Baja California.Sur

OP: Canyon Diablo, 15 Apr 195%upernaugh 44@QORPI). Alamo CanyonRutman 9 Apr 1996
(ORPI).

Sonora Mpio General Plutarco Elias Calles, Sierra Cubahki (6 Sonoyta), N-facing drainage at
middle elevation, [31.72143°N, 112.82064°E in SEINet], 700 m Skigbfest point in area, 1130 m, granite
with Stenocereus thurberi, Justicia californica, Fouquieria splendemam8ndsia chinensis, Ferocactus
covillei, Eriogonum wrightii, Encelia farinosavoody vine growing up througkauquelinia californica 19
March 1991 Baker 8131(ASU).
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Sonora
Matelea cordifolia (Gray) Woods,
N 35 11000 E 3 27 500; ca. 700 m SE of highest point in
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Woody vine growing up U"'D\lsh x’mmhm mmmm
\j Marc A. Baker 8131 19 March 1991
: and Bob Johnson

Figure 48. Matelea cordifolia Sierra Cubabi, Sonora, 19 Mar198aker 8131(ASU, from SEINet).
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Matelea parvifolia (Torrey) Woodson
Spearleaf milkweed vine. Figure 49.

Small perennial vines, pubescent but not glandular, the hawsg downward. Leaves less
than 2 cm long, dull green, somewhat thick, ovate tonasitaped (triangular-lanceolate). Flowers
greenish to dark brown-purple, 5 mm long. Fruits mostg than 6 cm long, slender with few short,
blunt tubercles.

Widespread and easily overlooked, on rocky slopes through wfu©rgan Pipe including
the Ajo Mountains and localized in washes at the nostieea corner of Cabeza Prieta.

Southeastern California to Arizona, Trans-Pecos Texabadjacent northern Mexico.
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Figure 49. Matelea parvifolia (A) Victoria Mine area, 12 Sep 2013; (B) bajada S of Mjs, 2 Mar 2008.
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OP: Near mouth of Alamo CanyoMulroy 2 May 1970 Bull Pasture, 2 May 197&owers 1272
(ORPI). Grass Canyon, 9 Dec 19Bywers 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 M&994,Felger 94-29

E‘ﬂ'!‘ﬂ IIIEHF{FITI'ILIWWTITLH I [

TR AT NIRRT

Figure 50 Metastelma arlzonlcum(A) Mlddle fork of Alamo Canyon, 24 Mar 2008 (B) treo Bull Pasture,
21 Sep 2008; (C) Arch Canyon, 14 Sep 2013.

Metastelma arizonicumA. Gray
[Cynanchum arizonicurfA. Gray) Shinners Metastelma watsonianuBtandley]. Figure 50.

Small vines with many slender stems often twining togetifeen growing on small shrubs,
or the stems sometimes vining on themselves and the [ptaigg small bushes. Plants glabrous
except stems having with a longitudinal line of hairs leetwthe nodes, the hairs short, white, and
often recurved, and also with a similar line of halsng the upper leaf midrib. Leaves 1.2-3 cm
long, short-petioled, the blades narrowly oblong, dark gimeevinter, the margins becoming inrolled
(revolute) especially in dry seasons. Flowers 4 mm longimall axillary clusters, the petals (at least
adaxially), corona, and gynostegium are all cream wHiteer surface of the corolla lobes densely
hairy with white villous hairs. These hairs point dowrdvowards the center of the flower—a small
insect attracted to the flower would be directed towahe center of the flower, and the downward
pointing hairs would prevent its access elsewhere. Rt cm long, elongated and smooth.

Arroyos, canyons, and rocky slopes; widespread in Arizdpland 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 194Rarrow
2436 Bull Pasture Trail, 5 Nov 197Bowers 947 Walls Well Rd,vVan Devender 30 Aug 197&Jpper North
Alamo Canyon, 7 Mar 198¥%,an Devender 87-3
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