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ABSTRACT

A floristic and natural history account is provided fone eudicot families as part of the
vascular flora of the contiguous protected areas oail®Rjpe Cactus National Monument, Cabeza
Prieta National Wildlife Refuge, and the Tinajas Alt&egion in southwestern Arizona:
Nyctaginaceae, Oleaceae, Onagraceae, OrobanchacealaCeae, Papaveraceae, Phrymaceae,
Plantaginaceae, and Plumbaginaceae. We rd@ertodora scabraseeds having mucilaginous
myxotesta, which is a potential means of seed diaprat may be related to the unusual distribution
of the genus on three continents.

This is the seventeenth contribution of our flora in soestern Arizona and includes 9
eudicot families: Nyctaginaceae (17 species, 6 generapc€hg4 species, 3 genera), Onagraceae
(11 taxa, 5 genera), Orobanchacéaaspecies, 2 genera), Oxalidacéhespecies), Papaveraceae (4
species, 2 genera), Phrymacdaespecies, 1 genus), Plantaginaceae (13 species, 10 gemeta),
Plumbaginaceae (1 species, 1 genud}ivifla is moved from Phytolaccaceae to Rivinaceae in a
forthcoming part of this flora series.) The flora amewers 5141 km(1985 mf) of contiguous
protected areas in the heart of the Sonoran Desert (FigurEhis publication is also available open-
access on the website of the University of Arizona Heuba(ARIZ 2016).

The first article in this series includes maps and loiésfcriptions of the physical, biological,
ecological, floristic, and deep history of the flora afeelger et al. 2013a). This flora includes the
modern, present-day plants as well as fossils from packdalens. Explanation of the format for the
flora series is provided in part 3 (Felger et al. 2013b).milyadesignations follow APG llI
(Angiosperm Phylogeny Group 2009) and the Angiosperm Phylogeny Webtteeijs 2012). The
two non-natives in the flora area are not establishedmsducing populations and are marked with
double asterisks (**). Fossil specimens are indicated aidagger symbol (1) and ones no longer
present in the flora area are marked with two daggebsia(t t).

All specimens cited are at the University of Arizona Hetba (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Ptaianal Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the starmEddabbreviations for herbaria (Index
Herbariorum, Thiers 2016). All photos and scans are byRauman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilft®08—1986) and one by Bobbi Angell.
Descriptions and keys pertain to taxa and populatiorisegsoccur in the flora area.
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Figure 1. Flora area in southwestern Arizona. OP ga®@iPipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altasd®an. Green shading indicates approximate boundaries
of federally designated wilderness.

Table 1.

Local distributions and growth forms of Myginaceae, Oleaceae, Onagraceae, Orobanchaceae,
Oxalidaceae, Papaveraceae, Phrymaceae, Plantaginaceadluambaginaceae.

t = Modern taxa also
represented by a fossil specimen(s); 1T = taxa repies by fossil(s) no longer present in the floraate =
non-native taxa not established in the flora are® =0Drgan Pipe Cactus National Monument; CP = Cabeza
Prieta National Wildlife Refuge; TA = Tinajas Altas. U% summer/warm-season ephemerals; WI = cool-
season/winter-spring ephemerals; NS = non-seasphaheerals; AP = facultative annuals or perennials; PR =
perennials. Localities and growth forms in parenthasistaxa not locally established (not reproducing) or
fossils no longer present.

Region Growth Form _

Taxon - Ephemerals Facultative _
Organ| Cabeza Tinajas Summet Winter Non- Annuals_ or| Perennials
Pipe | Prieta | Altas Seasond Perennials

NYCTAGINACEAE

Abronia villosa CP TA Wi

Acleisanthes longiflora CP PR

tAllionia incarnata OoP CP TA AP

Boerhavia coccinea OP CP TA AP

Boerhavia erecta OP CP TA SuU

Boerhavia megaptera OoP SU

tBoerhaviacf. megaptera | (OP) (SV)
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Boerhavia pterocarpa OoP SuU

Boerhavia spicata OoP CP TA SuU

Boerhavia triquetra OoP CP SuU

tBoerhavia wrightii OoP CP TA SuU

tBoerhava sp. (OP)

Commicarpus scandens | OP CP PR
Mirabilis coccinea OoP PR
t+Mirabilis coccinea/

M. linearis (OP) (PR)
tMirabilis laevis OoP CP TA PR
Mirabilis multiflora OoP PR
Mirabilis tenuiloba TA PR
OLEACEAE

tForestiera phillyreoides | OP PR
ttForestieracf. pubesceng (OP) (PR)
** Fraxinus velutina (OP) (PR)
Menodora scabra OoP CP PR
tMenodorasp. (OP) (PR)
ONAGRACEAE

Chylismia arenaria CP TA Wi

Chyllsm_l_a claviformissp. op cp TA Wi

peeblesii

Chylismia claviformissp. op cp Wi

rubescens

Epilobium canum OoP PR
Eremothera boothii OoP CP WI

Eremothera - oP| cP | TA wi

chamaenerioides

Eulobus californicus OoP CP TA Wi

Oenothera arizonica OoP CP WI

Oenothera curtiflora OoP CP SuU NS

Oenothera deltoides CP WI

Oenothera primiveris OoP CP TA WI

OROBANCHACEAE

Castilleja exserta oP CP Wi

Castilleja lanata OoP CP PR
tCastillejasp./spp. (OP) (TA)

tOrobanche cooperi OoP CP TA Wi

Orobanche fasciculata OoP WI

OXALIDACEAE

Oxalis albicans | OP | PR
PAPAVERACEAE

Argemone gracilenta OoP PR AP

** Argemone ochroleuca | (OP) (AP)
Eschscholzia californica OoP Wi

Eschscholzia minutiflora | OP CP TA Wi

PHRYMACEAE

Erythranthe cordata OoP WI

Erythranthe rubella OoP WI

PLANTAGINACEAE

Keckiella antirrhinoides OoP CP PR
Maurandella antirrhinifloral OP CP NS

Neogaerrhinum filipes OoP CP WI
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Nuttallanthus texanus OP WI

Penstemon parryi OoP CP TA AP
penstemon oP| cPp | TA PR
pseudospectabilis

tPenstemosp. (TA)

tPlantago ovata OoP CP TA Wi

Plantago patagonica OoP Wi

Pseudorontium cyathiferum OP CP TA NS

Sairocarpus attallianus | OP Wi

Sairocarpus watsonii OoP Wi

Stemodia durantifolia OP PR
Veronica peregrina OoP CP WI

PLUMBAGINACEAE

Plumbago zeylanica | OP | | | | | | | PR

NYCTAGINACEAE - Four-O’clock Family

The 6 genera and 15 species in the flora area are ephemesainuals, perennial herbs, or
subshrubs. Leaves simple and opposite (sometimes suboppoddeeiinavig; stipules none.
Flowers radial or bilateral, single or several in atelyssubtended by one or more bracts, the bracts
sometimes deciduous or sometimes forming an involucre. ari®erbf one whorl (calyx) united
basally, often constricted above the ovary, the upper peotlactike; petals none. Fruits 1-seeded
and indehiscent, resembling an achene or nut, often edclosthe persistent, fleshy to hard (or
leathery) base of the calyx tube, the collective structur@néimocarp, referred to here as the “fruit.”
Most or perhaps all those in the flora area have fth@sproduce mucilage when wet.

Worldwide, mostly tropical and subtropical including desétsgenera, 395 species.

1. Floral tube at least 10 cm long; mature herbage glabralshmate...................... Acleisanthes
1. Floral tube not more than 2 cm long (or to 6 crklirabilis multiflora); herbage and flowering
branches variously pubescent, often viscid-glandular, oetsoms glabrous.

2. Involucral bracts united into a persistent tube with thidruiits rounded, nearly smooth.
............................................................................................................ Mirabilis
2. Involucral bracts separate, 1 to 5, sometimes reducéal @odn deciduous; fruits not rounded
and smooth—variously winged, angled, club-shaped, or grooved.

3. Flowers pink and very showy, in clusters (3) 4-5 cm widesfit#9 mm long (including the
wings), with 5 wings, each wing as wide or wider thanfthi body; stigmas longer than wide
LTS3 0 o 0 2 S Abronia

3. Flowers various colors including pink, solitary or iastérs less than 3.5 cm wide, or if 3.5 cm
or larger then the flowers not pink; fruits not winged,favinged then the fruits less than 5 mm
long; stigmas as wide as long (capitate or peltate).

4. Stems mostly weak and trailing; flowers in clustér3, sesembling a single flower; fruits
with a single longitudinal cavity or groove formed by in-roligags...................... Allionia
4. Stems erect to spreading, sometimes decumbent buaifingtrflowers often clustered but
each flower conspicuously separate; fruits not groovedtbr3wvio 5 furrows or grooves.

5. Fruits less than 4 mm long, without peg-like glands; epfraser weakly perennial herbs;
herbage or flowering branches pubescent and/or glandular-gtiekys mostly less than 1 m
tall; flowers pinkish white or red-purple............cooii i Boerhavia
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5. Fruits 8-10 mm long, with large, peg-like sticky glands; péaéyrusually semi-woody at
base; stems and leaves glabrous; plants often 1 m or riipfleweers yellow-green.
.............................................................................................. Commicarpus

Abronia — Sand verbena

North America including Mexico; 20 species of annuals amtbdoeous perennials with
succulent or semi-succulent herbage.

Abronia villosa S. Watson
Desert sand-verbengerbena de la arenaFigure 2.
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Figure 2. Abronia villosa Dunes S of Sierra Blanca, Pinacate BiosphereriResBonora: (A & B) 18 Feb
2015; (C) 16 Feb 2008. (D) Gran Desierto along Mex Hwy 2, 52@a4. (E) Dunes about 27 km SW of
Sonoyta on Mex Hwy 8, 6 Feb 2014. (F) Puerto Pefiasco, SdroFeb 2008. (G) Aerial view from Mexico
to the NE, with the Tule Mts in the background, 8 Feb 2ph6to by Timothy J. Tibbitts.

Spring ephemerals; highly variable in size depending upon sdétume, the stems 15-100
cm long, the larger plants with trailing-decumbent ste@gems and leaves semi-succulent; herbage
glabrate to viscid glandular-pubescent. Opposite leaveiati@unequal in size; leaves 2.5-7 cm
long, the petiole often as long as or longer than blade; btades or less ovate, the margins mostly
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crenulate to shallowly sinuate or sometimes entireow€is showy, very fragrant, in umbellate
clusters 4-5 cm wide, subtended by 5 (4 or 6) separate braet@ant® 1-1.5 cm wide, pinkish
purple to pale magenta or pale purple, the lobes 5 and desplyed. Fruits winged and beaked.

Common and widespread on sand flats, dunes, and washabernaCPrieta and west of the
Tinajas Altas area in the Butler Mountains. Althoughdwumented for the Tinajas Altas core area,
it is common and widespread on sandy soils in the nearby areas.

Mojave and Sonoran deserts; western Arizona, northimestenora, southern Nevada,
southwestern Utah, southern California, and Baja Caldor

The Sonoran Desert populations are wvdlosa. Variety aurita (Abrams) Jepson occurs in
southern California and is rare in Baja CaliforniaheTinfraspecific taxa, however, “seem not to
mean much” (Richard Spellenberg, pers. comm. to Felgelay 2012).

CP: Dunes 8 mi NW of Las Playas, 15 Apr 198kenson 10783 3 mi E of Pinacate Lava Flow, 14
Apr 1964,Niles 348 E of Pinacate Lave&simmons 14 Apr 1964€AB). Pinta Sands, 1 Feb 19%&lger 92-
29,

TA: Butler Mts,Van Devender 27 Mar 1983

Acleisanthes
Southwest USA and northern Mexico, mostly ChihuahuanSaombran desert regions, with
16 species, and one species endemic to Somalia in norttigaat A

Acleisanthes longifloraA. Gray
Angel’s trumpets. Figure 3.

Suffrutescent perennials from thickened, knotty roots; thibalge frost-sensitive. Stems
slender and brittle, erect-ascending to sometimes prastidadungest herbage with very short white
hairs (more scurfy than hair-like); mature herbage esdlgnglabrous or glabrate, or lower leaf
surfaces often with thinly distributed small, appresseaa hdvature stems and leaves often glaucous
(shiny white waxy). Leaves often 1.5-3.5 cm long, held uprighposite leaves at a node nearly
equal, petioled, the blades triangular to lanceolate, mmdieithickened, the margins entire to wavy.
Flowers nocturnal, the perianth pure white with a slender10bie-13.5 cm long, and a 5-lobed limb
often 1.8 cm wide. Anthocarps narrowly cylindrical-eltijgs and shallowly 5-ribbed or angled.
Sometimes also producing short, cleistogamous flowersdpening and self-fertilizing). Leafy and
flowering in early March depending on soil moisture and eafgaevith summer rains.

Agua Dulce Mountains on north- and south-facing slop¢slus-like fractured metamorphic

rock. Also highly localized in nearby northwestern Sonwteere it occurs on granitic hills and
mountains.

Sonoran and Chihuahuan desemtsd Tamaulipas thornscrub; southeastern California to
Texas, and northern Mexico from Sonora to Durango, CoalarithTamaulipas.

CP: Vicinity of Agua Dulce Pass, 13 Jun 19%2|ger 92-564
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Figure 3. Acleisanthes longiflora Sierra Los Tanques, 11 km SW of Sonoyta, Sonora, onHwg 8: (A, B,
& D) 7 Sep 2014; (C, E & F) 27 Mar 2010, about 6:00 a.m.

Allionia
Southwest USA to South America and the West Indies; 2espgs interpreted here).

Allionia incarnata Linnaeus
[A.incarnatavar.nudata(Standley) Munz.A. incarnatavar. villosa (Standley) Munz]
Windmills, trailing four o'clock. Figure 4.

Short-lived perennials and also flowering in the fiedson as facultative ephemerals, with a
stout taproot, and dying back to the roots during drougltyvigg and flowering non-seasonally
(mostly April to November) except during colder weather atideene drought; glandular hairy and
sticky viscid throughout except the flowers, often withdsaticking to the herbage. Stems slender
and becoming prostrate-trailing with forked branching, sonest reaching more than 1 m long but
usually much shorter. Leaves petioled, variable, thgetaones (1.7) 2.5-7.2 cm long, the blades
usually ovate; opposite leaves of a pair unequal in size.
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Figure 4. Allionia incarnata (A) By Lucretia Breazeale Hamilton. (B) Saddléwsen Boulder and Arch
canyons, 14 May 2006. (C) Diablo Canyon, 30 Sep 2014.Déy Arroyo near Hwy 85, 28 Jul 2014. (E)

Hwy 85 near N boundary of Organ Pipe, 17 Aug 2008. (F) DaAiets/o near Charlie Bell Road, 24 Aug
2014. (G) Alamo Canyon, 9 Sep 2013.

Flowers in 3s, the easily separated flowers resemisiagie flower, the trios axillary on
slender peduncles. Each flower in the trio subtended bpa-Bee bract; perianth of each flower
forming a wedge-shaped third of the cluster, showy, btéylender-pink; perianth trios often 1-2 cm
wide; flower size and peduncle length highly variable. $tammexserted, the filaments and style
lavender-pink, the anthers yellow. Flowers opening in thlg ezrning and wilting by late morning
on hot days. Fruits 3—4.8 mm long, tan, firm, ellipsoid sadsage-shaped, one side convex, the
other side with a pair of broad, in-rolled wings formegleep cavity, the wings toothed or not; all 3
fruits in the cluster often developing; the fruits exude aspimucilage when wet. The fruits are
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unique among Sonoran Desert nyctages in being bilater#tigrréhan radially symmetrical. Larger-
and smaller-flowered plants occur in the flora area.

Widespread across the flora area; in many habitatsdimgugravelly floodplains, washes,
canyons, flats, and rocky slopes. It has been a meohitee local flora for at least 8600 years.

Southwestern North America to Argentina and Chilegghwarger- and smaller-flowered
forms and much variation in fruit ornamentation. Thneakly differentiated varieties are generally
recognized (Spellenberg 2003; Turner 1994). Vandtysa, distinguished in having larger flowers
and slightly larger fruits, is reported for the flareea. Walter Fertig noted, “I've wondered about
some of the putative variability iAllionia. | have seen large flowered plants growing in among
small-flowered ones. They look striking in the field, buich less so when pressed and the only real
difference seems to be flower size. | tend towards bmioig generous with polymorphism perhaps
than some taxonomists.”

OP: Alamo CanyonNichol 14 Mar 1939 Sonoyta road 1 mi S of N entrandd¢cDougall 10 Apr
1941 Armenta WellWarren 16 Nov 1974 Aguajita Wash, 14 Sep 1988eglger 88-403 tAlamo Canyon,
seeds, 1150 & 8590 ybp. tPuerto Blanco Mts, seeds, 3440 ybp.

CP: S of Las Playas Lava Field, 10 Apr 19R&eves 676fASU). Pinacate Lava flow, 21 Mar 1992,
Telewski & Harlan 72 Agua Dulce Pass, 12 & 14 Jun 19B2|ger (observation). Childs Mt, 2845 ft, 18 Aug
1992,Felger(observation). Bates Well Road at ORPI boundary, p41982 Felger 92-678

TA: Tinajas Altas, bajada, 19 Mar 199&Iger (observation). Coyote Water, 25 Oct 2064|ger
04-23

Boerhavia— Spiderlingjuanipili, juanimipili

Summer ephemerals and one herbaceous perennial in therflarauaually branched from
the base and pubescent with glandular-sticky areas at deashe stems. Leaves opposite or
subopposite, usually petioled, the opposite leaves of a gam ohequal in size. Inflorescences of
long, slender branches, and small bracts below the flowdmvers open in the early morning and
wilt with daytime heat—stamens collapsing onto the stigapgarently self-fertilizing if the flower
has not been cross-pollinated. Perianth white, ppple, or reddish. Fruits obovoid or
obpyramidal, 3-5-angled and/or grooved (furrows or sulci), exudunglage when wet and adhering
when dry.

The Seris have prepared certain yoBogrhaviaplants as greens (Felger & Moser 1985).
Warm-temperate, arid and tropical regions worldwide; 4€cisg. “At the species level,
there is variation that is often difficult to treatxbnomically, especially among annuals of the
Sonoran Desert....Many species probably are highly autogarSmeig€nberg 2000)” (Spellenberg
2003: 17-18).
1. Perennials or annuals; flowers dark red-purple; fruitkysand densely pubescent with glandular
PSS . .. Boerhavia coccinea
1. Hot-weather ephemerals; flowers white or pale pink; fgidbrous, not sticky.
2. Flowers in umbellate or sub-umbellate clusters.

3. Fruits angular but not winged (or not prominently wingedingled.

4. Fruits (2.9) 3.4-4.7 mm long, often with a stipe-like base............... Boerhavia erecta
4. Fruits 2-2.9 (3.2) mm long, the base sessile.................................Boerhavia triquetra
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3. Fruits prominently winged, 3-5 angled.
5. Fruits 5-winged, the fruit body smooth................................. Boerhavia megaptera
5. Fruits 3- or 4-winged, the body coarsely and transveraghse (“corrugated”).
.......... Boerhavia pterocarya

2. Flowers on elongated racemose branches.

6. Fruits 2.1-2.5 (2.7) mm long, slender (narrowly obovatehdted or ridged, the furrows

variously open to closed, mostly narrow to nearlgeth......................... Boerhavia spicata
6. Fruits 2-3 mm long, chunky (broadly obovate), all or rfrodts 4-angled, the furrows broad,
open, and roughened inside...................c..cociiii e eeeeee ... BOEThaviA wrightii

Boerhavia coccineaMiller
[B. caribaeaJacquin]
Scarlet spiderling. Figure 5.

Short-lived herbaceous perennials growing with warm toweatther and also flowering in
the first season, openly branched and sprawling, sometieaehing 1-1.5 m across, the roots
thickened. Stems densely hairy, glabrate, or glabrousproBective in warmer months with
sufficient soil moisture. Inflorescences diffuse and mbcanched, the branches very slender,
glabrous or glandular hairy; flowers in sub-umbellate ehsstat ends of thread-like branchlets.
Flowers bright red-purple, remaining open longer in the day the other boerhavias in the region.
Fruits 2.8-3.5 mm long, very sticky with exudate from glandb&rs; immature fruits rounded, the
mature ones narrowly obovoid, prominently ribbed (the rilsechéand smooth), the tip rounded.

Roadsides and other disturbed habitats, washes, and nexholes, and sometimes in
natural habitats including canyon bottoms.

Southern USA to South America and the Caribbean; natitreeihlew World and widespread
and weedy in warm regions worldwide.

OP: Walls Well, Nichol 28 Apr 1939 W of Bates Mts, 31 Mar 1978owers1165(ORPI). Ajo Mt
Loop Road 2.3 mi E of Visitor Center, 9 May 198%n Devender 85-114

CP: Childs Mountain, 18 Aug 199Felger 92-637

TA: Tinajas Altas, near lower tinaja, 15 Jun 199ger 92-609

Boerhavia erectalLinnaeus
Spiderling; makkurhha-jeved. Figure 6.

Summer-fall ephemerals; herbage glabrous or with minuts, lihe flowering branches with
glandular-sticky bands. Stems, petioles, and sometimésbli@des with moderately to densely
glandular patches. Stems mostly 20-100 cm long. Leaf bladestovadrrowly lanceolate. Flowers
white or pale pink, 2 to several in umbellate or sub-urateltlusters with at least some of the
pedicels attached well below others. Fruits (2.9) 3.4—4.7long 5-angled, often bright green to
red-green when fresh, often sub-stipitate (base of fruitskly differentiated into a narrowed and
nearly terete stalk), the tip blunt (truncated). The plaare often more robust than thoseBof
triquetra

Mostly in the larger washes and drainageways in vabeys major canyons; often locally
abundant.

Warm regions of Latin America and southern USA, anddyen the Old World.
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OP: 2 mi SE of Walls Well, 30 Aug 194%;0uld 3214 Alamo Canyon, 17 Oct 198Baker 7559
(ASU, ORPI). Aguajita Wash, with vantermedial= B. triquetra 88-413, 14 Sep 1988-elger88-424

CP: 4 mi W of Papago Well Road gatimmons 1 Oct 1963San Cristobal Wash, road from Bates
Well, 14 Sep 199%elger 92-692 Road from Bates Well 2.4 mi SW of Refuge boundary, 15 Sep E8ffer
92-745

TA: Coyote Water, 25 Oct 200B¢lger 04-28ARIZ, ASU).
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Figure 5. Boerhavia coccinea.(A) By Lucretia Breazeale Hamilton. (B & E) Es@anyon, 17 May 2015.
(C) Valley of the Ajo, 6 Oct 2012. (D) Ajo, 23 Aug 2014.
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Figure 6. Boerhavia erecta (A) Bates Well Road, N of Bates Well Ranch, 4 Aug 20B). Cuerda de Lefia, 4
Aug 2014. (C & D) Kuakatch Wash at Hwy 85, 11 Aug 2014. (Bf B/hy on Hwy 86 near mile 62, 1 Aug
2014. (F) Arch Canyon, 26 Aug 2014.

Boerhavia megapteraStandley
Large-winged spiderling. Figure 7.

Summer ephemerals; herbage minutely hairy, the floweringchbeanwith glandular sticky
bands. Flowers in small umbellate clusters, white & pmk. Fruits broadly obconic, 3.2-3.8 mm
long, prominently 5-winged, the wings about as wide as the Ibloeyruit body smooth.
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Locally in the Ajo and Diablo mountains. This orimitar species was in the Ajo Mountains
up to at least 13,500 years ago.

This species is known only from southern Arizona, northward eastward from the Ajo
Mountains. Boerhavia megapterés “part of or very closely related to” tH& triquetra complex
(Spellenberg 2007: 874).

OP: Bull Pasture Trail, 5 Nov 197Bowers 954 Arch Canyon, 3000 ftRutman 14 Aug 1998
(ORPI); Shady slope N of the Arch, wi8elaginella 26 Aug 2014Rutman 20140826-5Diablo Mts, grassy
slope, 12 Sep 201Rutman 20130912-6 1B. cf. megapteraAlamo Canyon, fruits, 9570 ybp; Montezuma’s
Head, fruits, 13,500 ybp.
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Figure 7. Boerhavia megaptera (A, C, & D) N-facing slope withSelaginella Arch Canyon Trail, 26 Aug
2014. (B) Wash crossing near N end of Ajo Mountain &rDiablo Mts, 30 Sep 2014.

Boerhavia pterocarpaS. Watson
Wing-fruit spiderling. Figure 8.

Summer ephemerals; herbage pubescent with minute harfipwering branches without
glandular sticky bands. Flowers in small umbellate clastehite or pale pink. Fruits 2.9-3.4 mm
long, broadly obpyramidal with a stipe-like base, and w@mong the boerhavias in the region with
3 or 4 prominent broad wings and the fruit body coarsely ramd\ersely rugose (corrugated).

Known from a single record in the flora area. Southerizofa and adjacent northern
Sonora, and rare in southwestern New Mexico.

OP: Old fields at Armenta Well Ranch, 1700 ft, 13 Sep 18t8yers 15330RPI).
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Figure 8. Boerhavia pterocarpa Bajada 6 miles W of Little Florida Mts, NM, 26 Aug 20@®oto by Gene
Jercinovic (SEINet).

Boerhavia spicataChoisy, 1849

[B. spicataChoisy var.palmeri S. Watson, 1889.B. palmeri S. Watson, 1889, ndd. palmeriS.
Watson, 1883.Senkenbergi@oulteri Hooker f., 1880.B. coulteri (Hooker f.) S. Watson, 188%B.
coulterivar. palmeri(S. Watson) Spellenberg, 200B. watsoniiStandley, 1909.]

Spiderling. Figure 9.

Summer-fall ephemerals. Stems often 30-50+ cm long. Ledt@s 3—6+ cm long, the
blades ovate to ovate-deltate. Herbage moderately glarstidiy, the flowering branches
conspicuously glandular-sticky, sticking to shoes, soaks pant legs. Flowers on slender, spicate
branches; bracts beneath flowers deciduous. Flowers whialempink. Fruits 2.1-2.5 (2.7) mm
long, narrowly obovoid, the furrows nearly closed to openranghened (rugulose) inside, the ridges
5, broad, rounded or broadly obtuse (more angled when immatuedip rounded.

Widespread and often very common across the region in vanaigats, sandy to rocky
soils, washes, bajadas, flats, and rocky slopes.

Southeastern California to western Texas and southhwedtéah, Sonora, Sinaloa,
Chihuahua, and the Gulf side of the Baja California Peransul

Several taxa of annual (ephemeral) boerhavias with spinflbrescences in the Sonoran
Desert form a taxonomically difficult group and are varipusterpreted, wittB. coulteriand its two
varieties often recognized as distinct fr@Bmspicata(e.g., Spellenberg 2003). “These taxa are often
sympatric, either in mixed populations, or wih coulterivar. palmeriinhabiting slightly drier sites.
Though most specimens are easily placed in one varietyherother, they intergrade and
hybridization is likely” (Spellenberg 2003: 26). H. spicataand B. coulteri are maintained as
distinct species, then the southwest Arizona populationdMoef8. coulterivar. palmeri

OP: Armenta Well,Warren 16 Nov 1974 Aguajita, wash, 14 Sep 1988elger 88-415 1 mi E of
Senita Basin roadirt 25 Jul 1990 W of Cuerda de Lefia and S of N boundary of park, loaansea flat
where water settleRutman 7 Oct 2006

CP: Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%2lger 92-656 Bates Well Road at E Refuge
boundary, 18 Aug 199Felger 92-676 E Pinta Sands, 15 Sep 1982|ger 92-752

TA: Coyote Water, 25 Oct 200B¢lger 04-29ARIZ, ASU).
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Figure 9. Boerhavia spicata (A) By Lucretia Breazeale Hamilton. (B) Kuakatcra® at Hwy 85, 11 Aug
2014. (C) Growler Wash near Bates Well, 30 Sep 2006. (B)da de Lefia, 4 Aug 2014.

Boerhavia triquetra S. Watson

[B. intermediaM.E. Jones. B. triquetra var. intermedia (M.E. Jones) SpellenbergB. maculata
Standley]

Spiderling. Figure 10.

Summer ephemerals. Leaves oblong to narrowly lanceataistly 1-3 cm long, paler
beneath, often glandular-punctate. Flower clusters uaibelir sub-umbellate; perianth whitish or
pale pink. Fruits 2-2.9 (3.2) mm long, 5-angled, the anglesigesiacute, the intervening grooves
(sulci) open, coarsely and deeply rugose, the fruit tip flombcate); fruit lacking a stipe-like base.
Distinguished fronB. erectaby the smaller fruits without a stipitate base, the frgéserally duller,
not as dark green when fresh, and browner at maturitithenplants usually more delicate.
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Widespread in Organ Pipe and Cabeza Prieta in variduatsaincluding washes, bajadas,
canyon, and rocky slopes.

Southeastern California to Texas and northern Mexico.

Boerhavia triquetravar. intermediaandB. triquetravar.triquetra are narrowly defined and
both may intergrade and occur intermixed, including at tpe tgcality forB. triquetrain Baja
California. B. maculata from southern Sonora and Sinaloa, apparently only diffesize fromB.
triquetra var. triquetra.  Boerhavia triquetra published in 1889, has priority over the other taxa.
(Murdock 2012; Spellenberg 2003, 2007).

OP: Dos LomitasWarren 11 Aug 1975Diablo Mts, wash, along Ajo Mt Drive, 12 Sep 20RBtman
20130912-13 Aguajita Wash, abundant, 14 Sep 1988ger88-413[with B. erecta88-424.

CP: N side of Tule Mountains, 2 Feb 19%2&lger(observation). Las Playas, 28 Nov 20Bé&lger 01-
572

Figure 10.Boerhavia triquetra Bahia San Pedro, Sonora, 12 Dec 2014, photos by Sueh@arna

Boerhavia wrightii A. Gray
Large-bract spiderling. Figure 11.

Summer-fall ephemerals, sometimes persisting untiliftfgezeather; highly variable in size,
flowering as small as 10 cm high, although the plants o&tver robust and sometimes reaching 1 m
in heght and 1.5+ m in width. Herbage extremely glandulakgtihroughout, including the
flowering branches. Larger (lower) leaves often 2.5-7.5 cm Ithvggblades ovate to oblong or
lanceolate, darker green above, the margins crenulafierescences of glandular-sticky racemose or
sometimes spicate branches. Flowers pale pinkish whitenko pgtlowers and fruits subtended by
deciduous or semi-persistent bracts ofteas long as or longer than the fruits. Fruits broadly ovoid,
relatively short, squat, and chunky, 2-3 mm long, 4 (5)-an¢ifedangles sharp-edged, the furrows
open, broad, and often roughened inside.

Sandy to rocky soils in many habitats; nearly ubiquitouscdtesh abundant across the flora
area. It has been part of the local flora for attl2as800 years.

Southeastern California to western Texas, southwedtégmh, and southern Nevada to
northern Sonora, Chihuahua, and northeastern Baja California
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OP: Alamo CanyonVan Devender 31 Aug 1978\ rmenta Ranch, old fields, 13 Sep 19B8wers
1530 Aguajita Wash, 14 Sep 1988elger88-412 1.5 mi W of State Route 85 and 0.15 mi S of Armenta
Ranch Road, 30 Sep 200®tman 20060930-14FMontezuma’s Head, fruits, 13,500 & 21,840 ybp. tPuerto
Blanco Mts, fruits, 1910 to 9720 ybp (5 samples).

CP: Papago Well, Camino del Diablo, 27 Oct 19G@&ntry 3505DES). Childs Mt, 2845 ft, 18 Aug
1992, Felger 92-638 Daniels Arroyo at Charlie Bell Rd, 18 Aug 19%2lger 92-655 Bates Well Road at E
Refuge boundary, 14 Sep 1992|ger 92-677 1 mi E of Namer’s Grave, 15 Sep 19B2|ger 92-765

TA: Tinajas Altas, 26 Oct 2008glger (observation). Camino del Diablo, SE of Raven Buittect
2004,Felger 04-08. Coyote Water, 25 Oct 200Belger, observation. TButler Mts, fruit, 8160 ybp.
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Figure 11.Boerhavia wrightii (A & B) Bates Well Road, N of Bates Well, 4 Aug 201&€) Gunsight Wash at
Why, 2 Aug 2014.

tBoerhavia sp.
OP: tPuerto Blanco Mts, fruits, 980 to 8790 ybp (4 samples).
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Commicarpus

Americas, Africa, Australia, and Eurasia; 35 specidkhough Commicarpuss sometimes
placed withinBoerhavia “Meikle (1978) discussed [that] the funnelform periantie fong-exserted
stamens and style, the obscurely 10-ribbed, fusiform watdruits with the large viscid glands, and
the semiwoody nature of the plants all distingu@smmicarpudrom Boerhavid (Spellenberg 2003:
33).

Commicarpus scandengLinnaeus) Standley
[Boerhaviascandend.innaeus]
Climbing wart-club. Figure 12.
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Figure 12. Commicarpus scandens(A) Daniels Arroyo, W channel, 5 Sep 2014. (B & D) Ajmountain
Drive, W slope of Ajo Mts, 27 Sep 2006. (C) Ajo Scenic Lddfile Ajo Mts, 31 Jul 2014. (E) Diablo Mts, N
part of Ajo Mountain Drive, 14 Sep 2013.

Perennial herbs or shrubs, often woody at base, reaching 1.5-hB gnowing through
other shrubs; glabrate. Stems slender, straight, ank btfite internodes usually long. Leaves often
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3-7.5 cm long, the petioles prominent, the blades nearly treangolovate and semi-succulent.
Flowers in umbellate clusters; perianth 7-8 mm wide, whitevhitish with a pale yellow-green
center; flowering in the warmer seasons, especiallly ssimmer rains. Fruits club-shaped, 8-10 mm
long, 10-ribbed, terete or nearly so, with viscid, knobbyh@dgacausing the fruit to stick to fur,
feathers, and clothing. Fruits producing relatively sauadbunts of mucilage when wet.

Organ Pipe including the Ajo Mountains and along the scedtern margin of the
Monument, and the east side of Cabeza Prieta; mossliyesaarroyos, and canyons.

Eastward and northward in southern Arizona to Texagjddencluding both Baja California
states, to South America and the West Indies.

OP: Estes Canyon Wash, 20 Aug 19%8pernaugh 446 Quitobaquito,Nabhan 17 May 1982
Aguajita Wash, 14 Sep 198Belger 88-401 1 mi W of Lukeville at international boundary fend& Nov
1991, Felger 91-136 Senita Basin, 1 Dec 200Beale & Beale 203 Diablo Mts, 2405 ft, flowers visited by
wasps, 12 Sep 201Butman 20120112-17.

CP: E margin of Cabeza Prieta, 23 Feb 20R8fman observation. Chico Sunie Wash near Chico
Sunie Village, 5 Aug 201/Rutman observation. Daniels Arroyo, 5 Sep 20R4tman photo.

Mirabilis — Four-o’'clock;maravilla

Herbaceous perennials; the stems often forking. Leavia®,ethe lower ones usually
petioled, the upper ones reduced. Involucral bracts uratdygk-like, 5-lobed; 1-many flowers per
involucre; involucres often clustered at stem tips. Flowellapsing with daytime heat. Calyx petal-
like, longer than the involucre. Stigmas capitate. Fmaitsxded to elongated, smooth to slightly
angled or ridged.

Americas, mostly temperate and tropical regions, a&ridast one in south Asia; 60 species.
This is the most diverse genus in the family.

1. Flowers dark pink to red-purple, often 5-6 cm long........................... Mirabilis multiflora
1. Flowers white, pale pink, or bright red-purple, not moaa th cm long.

2. Leaves linear to linear-lanceolate, subsessile or petiotgsrominent; flowers bright red-purple;
A0 M e Mirabilis coccinea
2. Leaves deltate to ovate, the petioles prominent; flowkite wo pale pink.

3. Involucres 6—-9 mm long, the lobes 2—-3 (4) mmlong.......................... Mirabilis laevis
3. Involucres 10-15 mm long, the lobes 5-9 mm long...................... Mirabilis tenuiloba

Mirabilis coccinea (Torrey) Bentham & Hooker f.
Scarlet four-o’clock. Figure 13.

Herbaceous perennials, growing and flowering with warmertimsowith sufficient soil
moisture. Stems slender, forked and openly branched, ggnerett-growing. Leaves linear to
linear-lanceolate, not more than 10 cm long, subsessilbeopetioles not more than 3 mm long.
Flowers 1-3 in a cluster, bright red-purple, probably 1-2 cm,wiitbering in morning heat. Fruits
about 5 mm long. The plants are inconspicuous when theriave not open.

Known from a single collection in the Ajo Mountains.

Southeastern California, southern Nevada, New Mexiooth&rn Sonora, and northern
Chihuahua (S of Galleg§hreve 9045-AARI1Z).
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OP: Base of bedrock cliff, near crestline of Ajo Mts, 1x85few plants under duniperusat base of
cliff in deep shade, 22 Oct 2008ytman 20061022-7

Figure 13. Mirabilis coccinea Alto Guich, Salero Ranch, Santa Cruz Co., 4 May 2@hétos by Sue
Carnahan.

tMirabilis coccineaand/orM. linearis (Pursh) Heimerl
[Oxybaphus linearigPursh) B.L. Robinson]
Narrow-leaf four o’clock
Herbaceous perennials growing and flowering during the wamnoaths.

One or both of these species occur in the fossil retord the Ajo Mountains. Mirabilis
linearis is presently widespread in Arizona to the north and @fate Sonoran Desert; the nearest
populations are in the Pajarito and Santa Rita mountaifisree varieties range from Canada to
Mexico; var.decipiens(Pursh) Heimerl ranges from Utah to Arizona, New MexiChihuahua, and
northeastern Sonara

OP: tMontezuma’s Head, anthocarps, 13,500 & 20,490 ybp.

Mirabilis laevis (Bentham) Curran vavillosa (Kellogg) Spellenberg
[M. bigeloviiA. Gray]
Desert four o’clock. Figure 14.

Stems erect to spreading, slender, often dying back tstook during drought. Leaves
semi-succulent, tardily drought deciduous, larger orestZm long including petioles, the blades
deltate to ovate. Involucres green, enlarging moderatdtyiés develop, reaching 6-9 mm long, the
lobes 2-3 (4) mm long. Perianth white to pale pink; antpeltsw, the filaments and style white.
Fruits seed-like, 3.8-4.4 x 2.5-3 mm, ovoid, faintly retieuled mottled dark brown and gray,
sometimes faintly glaucous. Flowering various seasongpexiceing cold weather. Flowers often
visited by honeybees.

Widespread in the region but often not conspicuous; roclpesland canyons, as well as
washes or arroyos including valley floors and bajadastenling to the summits of mountains at
least in Cabeza Prieta and Tinajas Altas. It has Ipaet of the local flora for more than 29,000
years.
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Figure 14. Mirabilis laevisvar. villosa. (A) North slopes of the Puerto Blanco Mts, 15 Mar 20(5.& D)
Estes Canyon, 15 Mar 2008. (C) Alamo Canyon, 1 Feb 2014.

Variety villosa occurs in Arizona, northwestern Sonora, Baja Califoreiad southern
California to Nevada, and southwestern Utah. Thtleerwvarieties range from Baja California Sur to
Oregon, Nevada, southwestern Utah, and northwesteronsiz

OP: Ajo Mts, 21 Nov 1934Goodding 1515 Alamo Canyon, 14 Mar 194Benson 1067.8 Dripping
Springs, 18 Mar 194550uld 3013 Aguaijita, wash, 6 Apr 198&elger88-286 tAlamo Canyon, anthocarps,
8590 & 29,110 ybp. TMontezuma’'s Head, anthocarps, 20,490 yBperto Blanco Mts, anthocarps, 7560 to
14,120 ybp (3 samples).

CP: Tule Tank, 26 Mar 193%5hreve 5931 Eagle TankSimmons 24 Feb 196€AB). 6 mi E of
Papago Wells, 28 Feb 19MdcLaughlin 1031, Fugate & McManuy#&RIZ, SNM). Agua Dulce Pas¥etault
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29 Feb 1988 Cabeza Prieta Peak, 2550 ft, N side of summit, 24 Mar Y&2fts 3659 W of Bluebird Mine,
E Growler Mts, 22 Mar 200Rutman 2003-378

TA: Tinajas Altas, 5 Dec 193%;00dding 1517 Borrego Canyon, 16 Jun 199%%elger 92-614
Coyote Water, 18 Mar 199&elger 98-119. Camino del Diablo, SE of Raven Butte, bajada, 25 Oct 2004,
Felger(observation). fButler Mts, anthocarp, 11,060 ybp.

Mirabilis multiflora (Torrey) A. Gray varmultiflora
Colorado four o’clock. Figure 15.

Herbaceous perennials with sprawling stems from tuberats, minter dormant, new shoots
appearing in April. Leaves petioled; blades 5-10 cm long, lynosate, often asymmetric. Floral
involucres often 2-3 cm long. Flowers usually 6 per involucre, thiarle often 3—5 cm long, bright
dark pink to red-purple, closing in the early morning; flangrin summer. Fruits 6-10 mm long,
dark brown to blackish, ovoid to rounded.
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Figure 15. Mirabilis multiflora. (A & B) Arch Canyon, 21 Sep 2008. (C) Camp Creek, @ dfdtional Forest,
22 Apr 2010, photo by Elizabeth Makings. (D) Near sadellerden Arch and Boulder canyons, 16 Sep 2006.

In the flora area known only from the Ajo Mountains; camsyamd higher elevations in
shaded microsites on rocky slopes often among @aksr¢ug and rosewoods/auquelinid.

Mirabilis multiflora occurs in Arizona, generally above the desert, to Coloragstern
Texas, Utah, California, Baja California, and northeon@®a to San Luis Potosi. Variatwltiflora
is the most widespread of the three varieties (Spellgrit@3; Welsh et al. 1993).

OP: Boulder Canyon, rocky slopes, 2600 ft, 3 May 19B8wers 1279 Abundant on shaded, very
steep N-facing slope below cliff, E of saddle between Arth Boulder canyons, 26 Oct 2068jtman 2003-

1026-43
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Mirabilis tenuiloba S. Watson
Long-lobed four o’clock. Figure 16.

Herbaceous perennials, sometimes flowering in the firgt pé&n dying back to rootstock
during drought; roots stout, somewhat thickened. Plamtsetleglandular-pubescent, especially the
new growth and inflorescences. Leaves tardily droughiddeas, often 3—-6+ cm long including
petioles, the blades thick and semi-succulent, mosttgtde Involucres green, enlarging moderately
to 10-15 mm long as the fruits develop, the lobes 5-9 mm longanBevhite. Fruits 4.4-5.4 x 3—
3.6 mm, oval, brown, nearly smooth when fresh, to modgragéculated or with low ridges when
dry. Reproductive at various seasons except during coldéheveal he plants are generally larger,
more robust, and with larger, thicker, and more yellovgstves and larger fruits than thoseMf
laevis

Figure 16. Mirabilis tenuiloba Palm Canyon, Kofa Mts, Yuma Co., 8 Oct 19@rrison 11(ASU 100323,
from SEINet).

In Arizona known only from the Kofa Mountains and the flar@a in the Tinajas Altas
Mountains, including Borrego, Frontera, and Surveyorgam@where it is common on rocky slopes
and canyon bottoms, often growing intermixed vwhlaevis(Felger 1993). Canyons in the larger
granitic mountains in the western part of Cabezad@siebuld be searched for this species.

In the USA knownotherwise in the western part of the Colorado Desersaathern
California. In Sonora known only from the Sierra del Rios@-elger 2000); also the Baja California
Peninsula and islands in the Gulf of California.
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TA: Tinajas Altas MountainGoodding 7 Mar1940.Borrego Canyon, 16 Jun 19%%lger 92-613
Frontera Canyon, 18 Mar 1998glger 98-108 Surveyors Canyon, 29 Mar 20Hlger 10-200

OLEACEAE — Olive Family
Trees, shrubs, or perennial herbs. Leaves opposite and atecalernate above in
Menodorg, simple or pinnately compound; stipules none. Flowers Iraoigexual or unisexual.
Calyx 4 (—15)-parted or sometimes none. Corollas sympetaleéidoded, or none. Stamens usually
2 or 4. Fruits highly variable, the seeds 1 (2—4) per chamber

Mostly trees and shrubs, also vines and some herbaceousipkre Worldwide; 24 genera,
615 species.

1. Trees; leaves pinnately COMPOUNd....... ... e Fraxinus
1. Perennial herbs or shrubs; leaves simple.

2. Woody shrubs with rigid branches; leaves and twigs snavatlith small but not rough hairs

(not scabrous); flowers inconspicuous; fruits fleshy... .. Forestiera

2. Perennial herbs to subshrubs with slender, brittle stemﬁeslescabrous I|ke sandpaper flowers

bright yellow; fruits dry (CAPSUIES).......c.uie i e Menodora
Forestiera

Hardwood shrubs; Americas with 20 species.

Forestiera phillyreoides(Bentham) Torrey

[F. shreveiStandley. It seems a shame to lose this double pundriamthe famous desert ecologist
Forrest Shreve.]

Desert olive. Figure 17.

Multiple-stemmed hardwood shrubs 1.5-4 m tall. Branches, ragidosite and decussate,
with short spur-branches. Leaves winter- and droughtideas, mostly 1.5-2.8 cm long, oblong-
elliptic to narrowly oblanceolate, glandular punctate,irat flensely pubescent with soft, spreading
hairs, becoming glabrate or glabrous with age; marginseerfilowers small, yellow, 3-5 in axillary
clusters, male and female flowers on separate plantpenrtiaps some flowers bisexual, perianth
absent or with a greatly reduced calyx; male flowerth wi stamens, the anthers dark purple.
Flowering in January and February before or with firavés. Fruits of drupes, 7-10 mm long,
fleshy, glaucous purplish-black, ellipsoid, moderately curve@etied; ripening in May.

Ajo Mountains and locally in the Puerto Blanco Mourgaimostly at higher elevations and
in canyon bottoms above 750 m, often with oaks, and on rockggiadip north-facing slopes. It was
in Alamo Canyon 1200 years ago.

Southern Arizona and northern and western Sonora, atbasdically at the upper elevation
range of the Sonoran Desert to lower oak woodland and ch&pker vegetation. Also in north-
central Mexico.

Fresh, ripe fruits oForestieraare edible but were not widely used (e.g., Castetter &rOpl
1936).

OP: Alamo Canyon: Above Alamo Ranch, 19 Apr 19%8reve 6201isotype of F. shrevei); Large
shrub 10-15 ft high, common in rocky soil on dry canyonrfleith turbinella oak, mesquite, desert broom,
2500 ft, 17 Apr 1952Parker 7996 Boulder Canyon, 2800 ft, canyon bottom, to 8 ft, 3yM878,Bowers
1295. Arch Canyon, shrub to 3 m tall, 12 May 19&&ker 7609ASU). Middle fork Alamo Canyon near
crestline of Ajo Mts, 15 Mar 200Rutman 2003-329Large wash draining NE slopes of Pinkley Peak, 1800 ft,
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locally common, 31 Oct 200Rutman 20031031-5.Alamo Canyon, seeds, 1150 ybp (the specimen probably
represents this species because it was in a modern ésgermbSonoran Desert/chaparral species).

Figure 17. Forestiera phillyreoides Alamo Canyon: (A) 21 Mar 2008; (B) 12 Mar 2005. (C)nSteate
flowers, Tillotson Wash, S of confluence with Alamo $a26 Jan 2009. (D) Wash NE of Pinkley Peak,
Puerto Blanco Mts, 24 Mar 2008.

tForestieracf. pubescend\uttall
[F. neomexican@. Gray]

Winter-deciduous shrubs. The Alamo Canyon samples, drpimyon-juniper-oak woodland
midden assemblage, are likely to Bepubescensather than the present-day desert-edge species.
The nearest present-day populationg.opubescenare in Yavapai County in north-central Arizona.

It ranges from California to Colorado and Texas, ancheontMexico.

OP: tAlamo Canyon, seeds, 32,000 ybp
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Fraxinus — Ash;fresno
Trees and some shrubs. Northern Hemisphere; 50 species.

**Fraxinus velutina Torrey
Velvet ashfresno

Winter-deciduous trees, the leaves becoming golden yellowllin Bark gray, with age
deeply furrowed into forking ridges. Herbage velvety haing keaves often glabrate with age.
Leaves odd-pinnate, the leaflets (3) 5-9 per leaf. Maldemdle flowers mostly on separate trees;
petals none. Flowers small, wind-pollinated. Fruits indoéous clusters of samaras. Flowering
probably in spring and perhaps sporadically through the summer

Known from the flora area by a single specimen and notatddan the field. It was often
planted in the region as a shade tree at ranches andavayeen planted in the canyon, or perhaps it
was native and has since perished. The nearest natoerallyring population is in the Baboquivari
Mountains.

Southwestern USA and northern Mexico.

OP: Alamo Canyon, 3000 ft, 14 Mar 194Benson 10686

Menodora

Herbaceous perennials and shrubs. Two-dozen specieeéndisjunct regions; southwest
North America (USA and Mexico), temperate South Acgger(mainly Argentina), and southern
Africa (Chumley 2007; Nesom in press; Turner 1991).

Menodorais monophyletic and forms a clade nested widl@sminum(Chumley 2007; Lee et
al. 2007; Rohwer 1995, 1997; Wallander & Albert 2000). Chumksedtthat the means of dispersal
in Menodorais not known. However, we found thist. scabraseeds are sticky when fresh, and
older, dry seeds become mucilaginous when wet and adherent upog @Walter Fertig, pers.
comm. to Felger, Dec 2015), which may have a bearing on exgaitie widely disjunct
distributions among the species in this genus. In resporiselder’s inquiry abouMenodoraseeds
being mucilaginous, Prof. Jen Rohwer replied, “I am not megrto hear thaM. scabrahas a
myxotesta. This further underscores the close relatipnsith Jasminum . . . Jasminumhas a
sarcotesta, i.e., a fleshy seed coat with greatlgrgat epidermal and/or subepidermal cells. Such a
juicy tissue may also be sticky, and | guess that'ssdmee inMenodora It would certainly be
worthwhile to study the development of the seeds in defsel’s( comm. Dec. 2015).

Menodora scabraA. Gray
[M. scopariaEngelmann ex A. Gray]
Twinberry. Figure 18.

Subshrubs or perennial herbs, often 30-50 cm tall, the stemly erest, slender, leafy, and
dying back in drought. Herbage and calyces with short, raagtdpaper-like hairs (scabrous
puberulent). Leaves gradually drought deciduous, oppositevpeliternate and reduced above;
mostly 1.2—4.5 cm x 2-5 mm, sessile or subsessile, narrovidsoadly elliptic, narrowly oblong, or
obovate, the tip acute; margins entire. Flowers sglitarinflorescences corymbose or paniculate;
flowering during warm weather except in drought. Calyxptedivided into 7—-10+ linear lobes.
Corollas bright yellow, 1.2-1.5 cm wide, 5- or 6-lobed. Stam2n Fruits of capsules with 2
inflated, membranous-papery hemispheres opening aroundddiEemiSeeds 4 per chamber (8 total),
4-6 mm long, somewhat flattened; seed coat reticulatpitted, with a spongy outer seed coat and a
smooth hard, inner seed coat; fresh seeds very stigkylry seeds becoming mucilaginous when wet
and adhering to a substrate upon drying.
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Mostly north-facing slopes and canyons in ranges orakeside of Cabeza Prieta and
widespread in Organ Pipe including the Ajo Mountamthe crestline.

Deserts and semi-arid regions in southwestern USAarttern Mexico.
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Figure 18.Menodora scabra (A) Wash crossing Hwy 85 at mile 66.5, 2 Aug 2014. EBjes Canyon, 19 Sep
2014. (C) Sauceda Mts, 4 Aug 2013. (D) Between Arch and Eztgens, Ajo Mountain Drive, 2 Aug 2013.

Nesom (in press) and Turner (1991) include scopariaas a synonym of a broadly
interpretedM. scabra Chumley (2007) treats them as separate species, tiegttitze range oM.
scopariamainly to regions east of the Continental Divide. Bdissertation, Chumley proposes four
varieties ofM. scabra,one of which,M. scabravar. glabrescensA. Gray, occurs in the flora area,
and another one (not validly published) that occurs nealdie drea. However, the distinction of
var. glabrescensis rather weak (description incomplete) and we chooseetognize a broadly
interpretedM. scabra Evidently, more research is needed to understandetagonships among
these plants.

OP: Senita Pass, 13 Apr 194lcDougall 85. 1.5 mi SE of Bates Well, 18 Mar 1943arrow 2429
Dripping SpringsHesselberg 10 Apr 1966Ajo Mt Drive, 11 Nov 1988Beal & Beal 194.
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CP: Sheep Peak, N side, mid-elevations to peak, 31 Jan E8@@r (observation). Tuseral Tank, 5
Apr 1993,Harlan 392 Childs Mt, 9 Apr 1993F-elger 93-289

tMenodora sp.
The fossil specimens may be scabra or possiblyM. spinescen#. Gray, a more northern
species that may have occurred with Ice Age woodland vegetation.

OP: Montezuma’s Head, seeds, 13,500 to 21,840 ybp (3 samples).

ONAGRACEAE - Evening-Primrose Family

Ephemerals or perennial herbs (those in the flora arelades shrubs to trees elsewhere).
Leaves alternate, opposite, or in basal whorls. Flewsuvally with a floral tube (hypanthium), often
more or less elongated, above the ovary, the tube producitay near its base; floral parts above the
ovary usually deciduous after flowering. Sepals and petadh 4, separate above the hypanthium
(summit of floral tube; the ternsepalandpetal refer to the lobes or free portions of the calyx and
corolla). Ovary inferior. Pollen grains usually amaupwebby threads. Style 1, stigma 2- or 4-
lobed or discoid, capitate or elongated. Fruit a capsubeit-like. In spite of the common name, this
family is not related to the primrose family.

Worldwide, especially diverse in western North Am&yi22 genera, 660 species.

1. Perennials; flowers bright red; seeds with a tuft obl&t one end........................ Epilobium
1. Annuals/ephemerals or perennials; flowers variously abloué not bright red; seeds not hairy.

2. Petals (2) 2.5-6 cm long, uniformly (monochromatic) yellow lmtenwithout spots or other
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2. Petals 0.2-1.7 cm long, color various, often with spotéh@r markings.
3. Non-seasonal ephemerals/annuals; flowers diurnal; stglotaed; fruits indehiscent, nut-like
and hard, 8—-10 mm long, widest above middle, 1- or 2-seeded. .......Qenothera curtiflora
3. Ephemerals or short-lived perennials, growing and flowetimgng cool seasons; flowers
opening near dawn or dusk and withering in mid-morning oraaly heat; stigma hemispherical

or capitate; fruits dehiscent capsules, (12) 15 mm long oe,madest at base or about same
thickness throughout, many-seeded......................................... Camissoniasensu lato:

4. Flowers and capsules pedicelled..............cooo i Chylismia
4. Flowers and capsules sessile.

5. Flowers minute, petals 2—2.5 mm long, white or pink..Eremothera chamaenerioides
5. Flowers small but not minute, petals 5—-7.5 mm long, yeltowhite.

6. Stems thick, the epidermis shiny whitish and peeling;riedlcences usually densely
flowered, the flowers crowded, the petals white, the hypantdid+7 mm long; capsules
woody, 12—20 mm long, 2—3 mm wide at base, abruptly tapering=remothera boothii

6. Stems slender, the epidermis green, not peeling; isflenees few-flowered, the flowers
not crowded, the petals bright yellow, the hypanthium 0.7-0.9 mm ¢apgules not
woody, (32) 40—-85 mm long, 1-1.4 mm wide throughout......................... Eulobus

Camissoniasensu lato — Sun cup
Ephemerals or perennial herbs growing during cool seasomegasgy into several genera
including Chylismig Eremothera andEulobus. Leaves basal and/or along the stems, alternate, and
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usually reduced upwards. Flowers 4-merous, opening near @amear sunset, withering with mid-
morning or midday heat (remaining open longer on cooler daykral tube prolonged beyond the
ovary, deciduous after flowering. Stigma almost alwggeen. Stamens 8. Capsules straight or
contorted, dehiscent, with many small seeds.

The smaller-flowered species, such demothera chamaenerioidesare selfing
(autogamous). The long, slender, nectar-filled floral tdlwgpanthium) and evening-opening
(vespertine) flowers o€Chylismia arenariasuggest it is pollinated primarily by hawk moths, as in
other evening primroses (e.g., cert@enotherd with similar flower structure and biology. Other
vespertine species, both white- and yellow-flowered,uagoubted visited by smaller moths. The
outcrossing (allogamous) species open an hour or moreeb&ioset and/or after sunrise, at which
time they are pollinated by solitary, ground-dwelling beEsese bees tend to nest in sandy soils, and
the lowland distribution of certai@amissoniamay be largely controlled by the habitat needs of their
pollinators. The female bees gather pollen to stockativall cells in their underground nests.

Chylismia

Ephemerals to short-lived, herbaceous perennials, growingepratiuctive during the cooler
months. Abaxial (lower) leaf surfaces or margins witimspicuous (brown) oil cells. A genus
segregated fror@amissonia

Western North America; 16 species.

1. Ephemerals or perennials; larger leaves on stems lesleédase of plant and not in a basal
rosette; leaf blades about as wide as long, rounded to @vatenewhat triangular, toothed or

S ALEA. oo e Chylismia arenaria
1. Ephemerals; larger leaves in a basal rosette, steresleeduced; leaf blades more than 3 times
longer than wide, the leaves pinnately lobed to divided...................... Chylismia claviformis

Chylismia arenaria A. Nelson
[Camissonia arenarigA. Nelson) P.H. RavenOenothera arenarigA. Nelson) P.H. Raven)]
Fortuna suncup. Figure 19.

Ephemerals, often robust, to short-lived subshrub perenrtédsits 15—-60 cm tall, with soft,
spreading, long white hairs. Stems leafy. Petioles @%)6 cm long; leaf blades 2-5.5 cm long,
orbicular to deltate, the bases cordate, the margintdoo Flowers vespertine, 6.5-8 cm long
including the pedicel; hypanthium often 25-35 mm long; petalsnoft0-16.5 mm long, bright
yellow, drying pinkish. Capsules (2) 3—4.6 cm long, straightearly so; fruiting pedicels 2—20 mm
long.

Rocky slopes and canyons in mountains at Tinajas Altdstla western part of Cabeza
Prieta, often in rock crevices.

Western Arizona, southeastern California, and northweStenora.

CP: Tule TankHinckley 26 Mar 1932 3.8 mi W of Tule Tankyan Devender 9 Mar 1980
TA: Tinajas Altas, 5 Mar 192'Harrison 3608. Canyon above Tinajas Altas, 28 Oct 20Pélger 04-
83.
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Figure 19. Chylismia arenaria (A) Tinajas Altas, Yuma Co., 2 Mar 2014, photo by &lanahan. (B)
Chiraco Summit, Riverside Co., California, 9 May 2012, pl@ty Keir Morse.

Chylismia claviformis (Torrey & Frémont) A. Heller
[Camissonia claviformi§Torrey & Frémont) P.H. RaverOenothera claviformigorrey & Frémont]
Browneyes

Spring ephemerals. Stems branching mostly from the (E®e]15-45+ cm long. Leaves in a
basal rosette, reduced above; rosette and lower leaves6{86)cm long, the blades more or less
elliptic, pinnately dissected, variously lobed or toothibe lower segments of larger leaves often of
separate lateral leaflets, the smaller and/or upperdeaften entire; basal leaves often withering by
time of flowering and fruiting. Veins on lower leaf surdéa conspicuously brown due to crowded oll
cells. Inflorescences ascending, nodding at tips. Flovesgertine, pedicelled, attractive, often (12)
15-18 mm wide, the petals white or yellow, becoming pink wgi and often purplish when dry, the
stamens and style of the same color as petals; cenfmntfjum) orange-brown. Fruiting pedicels
and capsules spreading to erect-ascending; fruiting pedie2t mm long, the capsules 13.5-27 mm
long, moderately club-shaped (slightly enlarged at apex) &f®-2 mm wide near apex, straight or
slightly curved. (This description pertains to the speagets occurs in the flora area.)

Western USA, Baja California and Sonora. Two of theut&pecies occur in the flora area.
Bean and Saubel (1972) report that the plants were eateeers.

1. Plants glandular hairy, especially the leaves andregtence; petals (corolla lobes) white,
changing to pink, often drying purplish; sepals with cautipsearising from the apex (tip).
.......................................................................... Chylismia claviformis subsppeeblesii

1. Plants glandular hairy or not; petals bright yellowamming yellow or becoming reddish with age;
sepals with caudate tips arising below the apex..........Chylismia claviformis subsprubescens

Chylismia claviformis subsppeeblesii(Munz) W.L. Wagner & Hoch
[CamissonialaviformissubsppeeblesiiMunz) P.H. Raven]
Browneyes. Figure 20D-F.

Corollas white, sometimes pink-tinged, and with abmemvn center, the flowers becoming
pink with age and often purplish when dry, the stamenk, stgd stigma white.

Often on sandy to gravelly soils including dunes of theaP8ands; widespread across the
flora area.
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Arizona, northwestern Sonora, and New Mexico

OP: Alamo CanyonNichol 26 Mar 1939 0.5 mi N of Pozo Nuevo, 30 Mar 19Bxwers 1104

CP: Jacks WellFurlow 14 Mar 1979 Cholla Pass, 11 Apr 199Rarlan 179(CAB). Papago Well,
10 Apr 1993Felger 93-380

TA: Tinajas Altasyan Devender 5 Mar 1983

Chylismia claviformis subsprubescens(P.H. Raven) W.L. Wagner & Hoch
[Camissonia claviformisubsprubescengP.H. Raven) P.H. Raven]
Browneyes. Figure 20A—C.

Corollas yellow, with age becoming red-orange, the thr@abon.

Common on sandy soils and dunes; especially in the nuegéet of Cabeza Prieta and the
western part of Organ Pipe.
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Figure 20. Chylismia claviformissubsp.rubescens (A & B) Puerto Pefiasco, Sonora, 19 Feb 2015. (C)
Growler Valley along Bates Well Road, 29 Feb 2008. Suyiesgblesii (D) Valley of the Ajo, W of Hwy 85, 5
Feb 2005. (E) Wash crossing Hwy 85 between Ajo and GitedB28 Feb 2015. (F) Sierra del Aguila near
Hwy 2, Sonora, 7 Mar 2015.

Southwestern Arizona and northwestern Sonora.

OP: % mi by road N of junction of Bates Well Road anddrta Cabeza Prieta Refuge, 30 Mar 1978,
Bowers 1138 Flat N of Pozo Nuevo Hill$Casper 14 Mar 20080RPI).
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CP: Pinacate Lava Fields, 20 Mar 198%reve 6211 O'Neill Hills, 15 Apr 1941 Benson 10774 W
side of S end of Sierra Pintdlonson 20 Mar 1958Pinta Sands, 1 Feb 19%2lger 92-34

Epilobium
Annual and perennial herbs and subshrubs; worldwide; 200 species.

Epilobium canum (Greene) P.H. Raven subdgttifolium (Hooker) P.H. Raven
[Zauschneria californicdresl| subsgatifolia (Hooker) D.D. KeckK]
California fuchsia, hummingbird trumpet. Figure 21.

Perennials with erect to decumbent stems and shreddikg haaves opposite, subsessile,
1-5 cm long, linear to ovate, toothed or entire. Flowexghbscarlet and bilateral, the hypanthium
2-3 cm long, tubular and moderately flared above, the petals 8—1®mgnflowering at various
seasons. Capsules 2-3.5 cm long, sessile or short-patlic@keds with deciduous white tufts of
hairs.

Ajo Mountains, in moist or wet soils in canyon bottoms.

0 L iéﬂ WWT'\‘IHE\IYI"IU&I'IIIII'&EI]‘IIII‘

:
3
B
3
E
=

=

Figure 21. Epilobium canunsubsplatifolium. Alamo Canyon: (A & D) 7 Sep 2013; (B) 17 Oct 2013; (C) 12
Jan 2014.

Oregon and Wyoming to New Mexico, Baja California, northand eastern Sonora, and
Chihuahua. Five other subspecies occur within the same range

OP: Alamo Canyon,Nichol 14 Mar 1939 Bull Pasture Henry 1978 (ORPI). S fork of Alamo
Canyon, 7 Sep 201Rutman 20130907-3
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Eremothera

Ephemerals growing and reproductive during the cooler monthaf lades often red
spotted or reddish. Flowers small and whitish. Capsdssile. Western North America; 7 species.
A genus segregated froBamissonia

1. Stems relatively thick, the epidermis shiny whitish pedling; petals 5-7.5 mm long; capsules

thickest at the base and Woody...............ooviiiiiiiiii e e Eremothera boothii
1. Stems slender, epidermis green, not peeling; petals 8+ 16ng; capsules uniformly slender and
NOE WOOY. .. et et ittt et e e et e et e e e e e e eeeens Eremothera chamaenerioides

Eremothera boothii (Douglas) W.L. Wagner & Hoch subsmndensata(Munz) W.L. Wagner &
Hoch

[Camissonia boothi{Douglas) P.H. Raven subsmndensatgdMunz) P.H. Raven]

Woody bottle-washer. Figure 22.

Figure 22. Eremothera boothisubsp.condensata (A) By Bobbi Angell. (B) San Cristobal Valley, 13av
2014. (C) Dunes S of Sierra Blanca, Pinacate BiospgReserve, Sonora, 15 Feb 2014.

Plants mostly (6) 8-23 cm tall. Stems relatively thible, epidermis shiny silvery-white and
peeling. Young herbage, lower leaf surfaces, and inflonessesparsely to densely hairy with small
glandular as well as larger non-glandular white hairs, begprglabrate or glabrous with age.
Leaves larger and petioled below, 3-14 cm long, becoming sraalienearly sessile upwards; leaf
blades mostly narrowly oblanceolate to narrowly elliptie margins minutely toothed or sometimes
entire. Inflorescences densely flowered, buds on largeitpihodding. Flowers 16—29 mm long,
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presumably vespertine, noticeably fragrant; hypanthium 4rbri7 long; sepals becoming pinkish
with age; petals 5.6-7.5 x 3-4.2 mm, white, and narrowdohs¢. Capsules 12—-20 mm long,
abruptly tapering, 2—3 mm wide at the base, rigid and woody, @geltangled, bent downward and
often twisted, and tardily dehiscent. Skeletons eistand woody capsules persistent.

Scattered and generally not common, sandy soils of wasltedesert plains; Cabeza Prieta
especially in the western portion, and in the westerhgi@rgan Pipe.

This subspecies occurs in southern and western Arizooghesn Utah, southern Nevada,
southeastern California, northeastern Baja Califormd,rerthwestern Sonora; five other subspecies
in western USA.

OP: NW corner of Monument, 21 Mar 194WcDougall 7 0.5 mi N of Pozo Nuevo, 30 Mar 1978,
Bowers 1097

CP: Between Bates Well and Papago Weihkley 25 Mar 1937or perhaps in Organ Pipe]. NE edge
of Las Playas, 15 Apr 196Hliles 356

Eremothera chamaenerioidegA. Gray) W.L. Wagner & Hoch
[Camissonia chamaenerioidés. Gray) P.H. Raven]
Willow-herb evening—primrose. Figure 23.

Plants (5) 12-50 cm tall, with glandular hairs and sw@drse non-glandular hairs near the
inflorescences. Herbage often reddish; stems very slendmaves 15-70+ x 1-15 mm, green or
reddish with dark red spots, the blades more or |dipsiel entire to sparsely and shallowly toothed
or crenulate. Flowers opening near sunset. Sepalsedflexkeam-white inside, pink outside. Petals
often 2—2.5 mm long, whitish, often with a broad pink nmmigstor markings, or becoming pink with
age. Filaments white. Stigma at first white, becomirlpyesh to pinkish by morning, surrounded
by the anthers at anthesis, both at the same heightnithers often touching the stigma. Capsules
2.8-6 cm x 0.7-1 mm, sessile, terete, and straight. Tthe smallest-flowered evening primrose in
the Sonoran Desert; the floral structure and modificattwaharacteristic of self-pollinated flowers.

Widespread across the flora area in many habitats|ynatdower elevations.

Southeastern California to western Utah and westexasTédoth Baja California states, and
northwestern Sonora.

OP: Alamo CanyonNichol 14 Mar 1939 Quitobaquito Hills, 18 Mar 194%arrow 2412 0.5 mi N
of Pozo Nuevo, 30 Mar 197Bpwers 1106

CP: Charlie Bell Pass, 3 Apr 199%/hipple 3950 CAB). San Cristobal Wash, 11 Apr 19%2arlan
162h Bassarisc Tank, 26 Feb 19%@lger 93-121

TA: Tinajas AltasGoodding 6 Mar 194QASU). Tinajas Altas, rocky slope, 1900W&an Devender 5
Mar 1983. Above the tinajas, 19 Mar 199Belger (observation). Surveyors Canyon, canyon bottom, 286 M
2010,Felger 10-211.
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Figure 23. Eremothera chamaenerioidegA) Ten Mile Wash at Ajo Picnic Area, 26 Feb 2015. &H)
Alamo Canyon, 26 Feb 2015. (C) Hat Mountain, Sauceda22tdfar 2013. (D) Sandy Wash near Hwy 85
near N end of Organ Pipe, 25 Feb 2015.

Eulobus
Annuals to subshrubs; southwestern USA and northwestern d/ekispecies. A genus
segregated fror@amissonia

Eulobus californicus Nuttall ex Torrey & A. Gray
[Camissonia californicgNuttall ex Torrey & A. Gray) P.H. Raven]
California suncup. Figure 24.

Spring ephemerals, 15-70+ cm tall, with an erect mainaaxisascending straight branches,
solitary, sparsely branched, or sometimes much brandFiest leaves in a basal rosette or often not
forming a basal rosette. Young herbage, buds, and immiatitse glabrate or sparsely pubescent
with short white hairs as well as small glandular hdesoming glabrous with age. Larger (lower)
leaves often 3—24 x 0.4-3.7 cm, petioled, the blades linearrmiga elliptic, the margins pinnately
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and coarsely lobed and/or toothed; stem leaves recuummee. Plants leafy when young, becoming
leafless or nearly so with warmer, drier weathefl@wering time. Flowers opening near dawn
(observed to be closed until at least 10 p.m. and dp®m@.an.) and withering in mid-morning or mid-
day heat. Flowers often 15-18 mm wide; petals 5-7 mm longftbyellow, sometimes with red
flecks, changing to orange, drying pink. Style, stigmahexst and filaments bright yellow. As the
flower matures the anthers collapse on top of the stigweary slender, 15-30 mm long; capsules
(3.2) 4-8 cm x 1-1.4 mm, straight to slightly curved, and turdavgnward.

Figure 24. Eulobus californicus (A) Kuakatch Wash, 21 Mar 2008. (B & D) Valley of thp, 8 Mar 2008.
(C) Alamo Canyon, 26 Feb 2014. (E) Estes Canyon, 1&81&5.

Widespread and common across the flora area; washess, pkmjadas, rocky slopes,
canyons, and stabilized dunes.

Western Arizona, southern California, Baja Califoridaja California Sur, and northwestern
Sonora.

Eulobus californicais “mostly self-pollinating, and apparently alwaysf-®elmpatible” and
“rarely visited by insects” (Raven 1969: 198). The four sgeofeEulobusshare some striking
similarities, such as general size and the leafless toomdit flowering time.



Felger & Rutman: SW Arizona Flora, Pt. 17, Nyctaginaceae to Plumbaginaceae =~ 37

OP: Puerto Blanco MtsNichol 25 Feb 1939 Alamo CanyonNichol 14 Mar 1939 9 mi S of N of
entrance on Sonoyta Road, 8 Apr 19ItDougall 45 Quitobaquito, 6 Apr 198&elger 88-312

CP: N Pinta TankSimmons 7 Mar 1964Bassarisc Tank, Cabeza Pri¢tarlow 14 March 1979.0ld
ranch site 4.7 mi NE of Tule Well, 28 Mar 1988cLaughlin 2975 Charlie Bell Pass, 3 Apr 199%/hipple
3914 Pinta Sands, dunes, 11 Apr 1988|ger 93-417

TA: Tinajas AltasVan Devender 5 Mar 1983Tinajas Altas Canyon, above the tinajas, 19 Mar 1998,
Felger (observation). Vicinity of Coyote Water, 25 Oct 2004lger 04-34 Surveyors Canyon, canyon
bottom, 29 Mar 201(Felger 10-206.

Oenothera— Evening-primrose

Winter-spring ephemerals (except curtiflora), with a well-developed taproot (those in the
flora area, elsewhere includes small to large perennibEhe Leaves in a basal rosette or alternate,
with large, attractive, nocturnal (vespertine) flowers patied by hawk moths, fading within a day,
and many-seeded woody capsules. Sepals 4, reflexed in antResals 4. Stamens 8. Stigma of 4
linear lobes.Oenothera curtifloradiffers in being non-seasonal and with small pink, diufloavers,
and a nut-like fruit. Americas; 145 species.

1. Flowers diurnal; petals pink and less than 0.5 cm longdsfindehiscent, nut-like and hard, 8-10
mm long, widest above middle, 1- or 2-seeded................coooeeiiiii L. Oenothera curtiflora
1. Flowers nocturnal or variously remaining open on cool,dastsis yellow or white and (2) 2.5-6
cm long.

2. Petals yellow; capsules (1.8) 2.8-4.6 cm long, 6.4—7.5 mm wissat erect, straight, and
tapering to a conspicuously narrowed tip; ovary and friis papillate-based hairs, the papillae
relatively large and usually reddish................cooii L Qenothera primiveris
2. Petals white when fresh, becoming pink with age; capdu@®+ cm long, 2—3.5 mm wide at
base, often curved and usually moderately bent downward, tapafinglightly; fruits hairy but
not papillate-based.

3. Buds (sepals) purple-spotted; petals 2.5-3.6 cm long..................Oenothera arizonica
3. Buds (sepals) not purple-spotted, of one color; petals 2-n(&)ng.....Oenothera deltoides

Oenothera arizonica(Munz) W.L. Wagner

[O. deltoidesTorrey & Frémont vararizonica Munz. O. californica S. Watson subsparizonica
(Munz) W. Klein. O. avita(W. Klein) W. Klein subsparizonica(Munz) W. Klein]

Arizona evening-primrose. Figure 25.

Cool-season ephemerals with basal rosettes and |eamlg;sstems spreading to decumbent,
larger stems often 30—60 cm long and 2.5-4 mm diameter, witislwhsimooth, peeling epidermis,
the younger herbage and inflorescences often sparsely ha&iayes relatively slender and pinnatifid,
somewhat regularly cleft to parted more than halfwathéomidrib, the basal leaves often reaching
15-30 cm with very long, slender petioles, the stem leaves (58)%+ x 0.5-3.8 cm. Leaves and
bud sepals with both smaller and larger white hairs,lahger hairs 0.9-1.5 mm long, flat, and
ribbon-like (pilose). Larger plants with flowers in upptnss. Buds with conspicuous purple spots
usually surrounding the larger hairs. Petals 2.5-3.6 cm longe,wietoming pale pink with age.
Capsules 5-7.5 cm x 2-2.3 mm at base, narrowly sub-cylindrieally straight to moderately
curved, spreading to downwardly bent, woody at maturity.

Locally common in sandy and deep loam soils of washes, dlatsdunes in the southern part
of Cabeza Prieta, and the northwestern part of Organd?ig the adjacent eastern portion of Cabeza
Prieta.
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Figure 25. Oenothera arizonica (A) Pinta Sands, 11 Feb 2014. (B-E) Near The Adobe, uppeelBaalley,
26 Feb 2005.

Sandy soils in southern Arizona, Yuma to Cochise cesrnd western Sonora southward to
Tastiota (2&0'N).

OP: Near Growler Pass, 22 Mar 193&arney 10856 Wash near Sonoita RoddcDougall 10 April
1941 Cuerda de Lefia wash, 31 Mar 19B8wers 115 ORPI). W of Cuerda de Lefia at N boundary of
ORPI,Rutman 6 Apr 19980RPI). Growler Wash, 1.5 mi downstream from Bated|VRutman 4 Mar 2001
(ORPI).

CP: 13 mi E of Tule Well, 30 Mar 193%hreve 6222 N of Las PlayasDarrow 15 Apr 1941 Pinta
Sands, 1 Feb 199Felger 92-36 0.2 mi W of San Cristobal Wash [at Camino del DigbRf] Mar 1992,
Harlan 15h

Oenotheracurtiflora W.L. Wagner & Hoch
[Gaura parvifloraDouglas ex Lehmann]
Lizard talil, velvet-leaf gaura. Figure 26.

Non-seasonal ephemerals, tall and slender, often reatt{2)gm tall, with a solitary axis or
branched above thmiddle; herbage with glandular and long spreading non-glandulas:. ha@aves
soft and velvety pubescent, elliptic to oblanceolate or atep\irst leaves, at least in winter-spring
plants, in a basal rosette; stem leaves alternate 4—26ngnand often deciduous by flowering time,
narrowed to a winged petiole, the margins shallowly tootileedntire. Flowering during warmer
months. Inflorescence a spike-like raceme, 19-33+ cm londeafyt erect, slender, densely and
many-flowered. Flowers opening near sunset, witheringinwithe day, bilateral, 4-merous; sepals
3.4-4.5 mm long, reflexed (at least in daytime); petals&a8n long, clawed (narrowed) at base,
and initially white, becoming bright pinkish-red; filamenssyle, and stigma white to pink. Fruits
8.5-10 mm long, hard, indehiscent, nut-like, spindle-shapedwatest above the middle; 1- or 2-
seeded.
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Figure 26. Oenothera curtiflora Pinacate Junction, Pinacate Biosphere Reserver&dw) 28 Mar 2013; (C)
5 Mar 2014; (E) 7 Mar 2015; (F) 8 Mar 2013. (B) By Lucretiad&eale Hamilton. (D) Bond Canyon Creek,
Salero Ranch, Santa Cruz Co., 21 May 2014, photo by SueltGar.

In Organ Pipe at Quitobaquito and Cabeza Prieta on sargilyy, or clayish soils of playas,
charcos, arroyo beds, and waterholes.

Across much of the USA and northern Mexico, and advemiveany parts of the world. It
was “probably originally native to the shortgrass peaimithe interior of the USA, and spread widely
from there as a weed of cultivated and waste ar€asging to its strict autogamy, it easily becomes
established from a single fruit” (Raven & Gregory 1972: 26).

OP: Quitobaquito, 10 Apr 1986elger 86-174A
CP: 11 mi W of Bates Well, 14 Apr 194Benson 10748 Las PlayasMonson 25 Apr 1958CAB).
Jose Juan Tank, 26 Feb 19B8|ger 93-105.

Oenothera deltoidesTorrey & Frémont subspleltoides
Dune evening-primrose, white desert-primrose, devil’s lantBigure 27.

Small to large plants, with a basal rosette and ysdaiteloping leafy stems. Stems of well-
watered plants to 50+ cm long, stout, semi-succulent,vatidsilvery whitish, peeling epidermis.
Young herbage and sepals (buds) densely pubescent with ahie theaves 3.5-22 cm long, the
blades lanceolate or elliptic to ovate (narrower in droggimted plants), often coarsely toothed or
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lobed, sometimes nearly entire, or the lower segment®tsues distinct and the leaves lyrate-
pinnatifid; petioles often longer than the blades. Leaftes oeduced upward, but the stem leaves of
large, robust plants scarcely or not at all reduced. |@srwhite, often pale pink with age, with a
pale yellow-green “eye” around the mouth of the tube, thdsp2t®.5 (6) cm long, broadly obovate,
the tip notched. Capsules rigid and woody at maturity, netdighkt to curved, spreading to usually
moderately bent downward, 4-6.5 cm long, 2—3.5 mm wide at ther@asewly cylindrical (tapering
slightly). The dry, dead plants form basket-like skeletbas may persist for several years, hence the
name devil’s lantern (Figure 27D).

Figure 27. Oenothera deltoidesubspdeltoides (A) Puerto Pefiasco, Sonora, 16 Feb 2008. (B) Dursgs ne
the Maya Palace, E of Puerto Pefiasco, Sonora, 20 Feb pOLRunes about 37 km SW of Sonoyta on Mex
Hwy 8, Sonora, 27 Mar 2010. (D) Gran Desierto near Mey PIws Feb 2014.

Especially common in the western part of Cabeza Prietsandy soils including dunes, also
washes, sand hummocks, and roadsides. It is often atiumta@unes and sand flats during cooler
seasons of wet years.
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Western Arizona, southern Nevada, southeastern CaliforB@ja California, and
northwestern Sonora. Subspeaiestoidesis the southernmost of the several subspecies that range
northward to Oregon and Utah.

The large white flowers open shortly before dusk antane open until about an hour after
sunrise to late-morning, or nearly all day in cool thea. As withO. primiveris when the flowers
first open the stigmas and anthers are held away frazh ether, effectively preventing self-
pollination. By morning the flowers on some plants sglVié the stigma and their lobes held well
above the anthers, on other plants the style hangs dowatsiné¢hstigma is away from the anthers,
and on still others the stigma lobes arch down and tawechrithers.

This is one of the most conspicuous spring wildflowersqiéndandy desert of southwestern
Arizona and northwestern Sonora. During favorable yeanitform a major portion of the biomass
of the dunes. Towards the end of the season the planbfte@meavaged by hoards of sphinx moth
caterpillars Hyles lineatd. These caterpillars can destroy almost the efiiie (seed) crop (Felger
2000).

Lumholtz (1912: 331) reports that this species was cookedreens (he called iO.
trichocaly).

CP: 13 mi E of Tule Well, 20 Mar 193%hreve 6222 Pinta Sands, 1 Feb 19%&lger 92-35
Charlie Bell Road at Daniels Arroyo, 10 Apr 1988|ger 93-353 Las Playas, 11 Jan 20@%lger 02-41

Oenothera primiveris A. Gray
Yellow evening-primrose. Figure 28.

Winter-spring ephemerals; often developing a thick tapra@aves in basal rosettes, nearly
stemless or developing a stout, erect, leafy stem soeeti®-20 cm long. Pubescence of bristly,
spreading, bulbous-based white hairs. Leaves (3.3) 5-27 cm fentgrger ones 3.5—-7 cm wide,
mostly pinnatifid into toothed or rounded lobes, narrowmtd a long, winged petiole expanded at the
very base. Flowers opening at dusk, closing the followinghimg. Petals and stigma bright lemon
yellow, the petals (1.8) 3.5-5.5 cm long, notched at the tip (fldef, and plant size correlated with
soil moisture). Ovaries and fruits densely hairy wittgé, spreading white hairs, each from a large,
conical, fleshy, translucent bulbous base (papilla or glar@psules (1.8) 2.8-4.6 cm long, 6.4-7.5
mm wide at base, thick and woody, upright, straight, 4-angépering to a conspicuously narrowed
tip. The dry skeletons, consisting of part of the tapeyat stem and a cluster of woody capsules,
may persist for several years.

Sandy-gravel or silty-clayish soils of washes, sands,flidwer dunes, and playas, also
canyons and rocky slopes (to at least 3200 feet in theMiontains); widespread and common
across the flora area.

Southern Arizona to western Texas, southwestern Utakotbheastern California, Baja
California, and northern Sonora. Those in the flora are generally identifiable as subbpfonis
(M.E. Jones) Munz, distinguished by larger and generalbgsepollinated flowers, but smaller-
flowered plants are also present.

OP: Tres Alamos Canyon, 2700 Hjchol 24 Feb 19399 mi by road (2-way section of Puerto Blanco
Drive) W of Hwy 85, 26 Feb 197&owers 108A0ORPI). Rocky slopes NW of Kino Peak, 1782 ft, 20 Mar
2005,Rutman 2005-0320-4©ORP]).

CP: 13 mi E of Tule Well, 20 Mar 193%hreve 6222 Pinta Sands, 1 Feb 19%%lger 92-35 Las
Playas, 11 Jan 200Belger 02-41 Charlie Bell Road at Daniels Arroyo, 10 Apr 1988|ger 93-353
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TA: Canyon below lowermost Tinajas Altas, 19 Mar 1998ger (observation). Coyote Water, 25
Oct 2004 Felger 04-54

Figure 28. Oenothera primiveris(A) Hwy 85 near N boundary of Organ Pipe, 14 Feb 2015. K{B)katch
Wash near Hwy 85, 6 Feb 2005. (C & D) Hwy 85 mile 28, batwi§e and Gila Bend, 8 Mar 2015. (E) Sand
flats S of Sierra Blanca, Pinacate Biosphere Res8amora, 17 Feb 2008.

OROBANCHACEAE - Broomrape Family
Ephemerals and herbaceous perennials, with chlorophyll or paoasites lacking
chlorophyll; often glandular. Leaves alternate, the stixafy or leaves reduced to scales; stipules
none. Flowers bilateral, calyx 4- or 5-lobed; corollas ®tbbnd 2-lipped. Stamens 4, sometimes
with a rudimentary fifth stamen. Ovary superior. Fricapsule; seeds numerous and minute.
Worldwide; 99 genera, 2060 species.

1. Stems not succulent; plants with chlorophyll; calyx 4ethb..............cccceeiiiiiieninn. Castilleja
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1. Stems succulent; root parasites without chlorophyll; calpbed......................... Orobanche
Castilleja — Paintbrush, owl’s clover

Annual and perennial herbs; hemi-parasites on roots of egremsd herbaceous plants.
Leaves alternate. Flowers sessile or essentiallysidatended by colorful bracts. Calyx 4-lobed,
colored like the bracts. Upper lip of corolla forming a heodlosing the anthers. Americas and
northern Asia; 200 species.

1. Spring ephemerals, seldom more than 15 cm tall, witidglar hairs, not felt-like and not woolly;
floral bracts lavender....... .. ..o Castilleja exserta
1. Perennial herbs, often 30+ cm tall, with white, felt-lkaolly hairs; floral bracts red-orange.
..................................................................................................... Castilleja lanata

Castilleja exserta(A. Heller) T.l Chuang & Heckard subsgxserta
[Orthocarpus purpurascerBBentham]
Purple owl's-clover. Figure 29.

Attractive spring ephemerals, glandular puberulent and withHairg. Leaves 1-5 cm long,
pinnately cleft with linear to thread-like lobes. Fkn& crowded in terminal spikes. Bracts, calyx,
and petals showy, lavender, about 1-2+ cm long, the bracts endtijgd, the corollas with yellow
and red spots terminally.
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Figure 29. Castilleja exsertasubspexserta (A) Estes Canyon, 2 Mar 2008. (B) Left to right: dlaracalyx,
and bract, Midway Wash near Hwy 85, 8 Mar 2015. (C) NedrMtbuntain, Sauceda Mts, 27 Feb 2005.

Bajadas and lower slopes in the eastern and cemtralop Organ Pipe; dense populations
often localized; more common and widespread to the nadteast of the Monument. Also a single
record from the southeastern part of Cabeza Prieta.

This subspecies occurs in western and southern Arizondhvesstern New Mexico,
California, Baja California, and northern Sonora. Totloer subspecies occur in California.

OP: Alamo Canyon, 2500 ff\ichol 14 Mar 1939 W base of Ajo Mts, 2500 ft, 14 Mar 1948enson
10656 Puerto Blanco Mts, beginning of trail to Dripping 88, 4 Apr 1973Holmgren 6650(ASU, DES).
W flank of Bates Mts, 31 Mar 1978owers 116{ORPI). Below Dripping Springs, 30 Jan 198%illips 86-
10(MNA, ORPI).

CP: Jose Juan CharcBrosopisand annual forbs, clay soTutler 17 Mar 1995CAB).

Castilleja lanata A. Gray
Indian paintbrush. Figure 30.

Perennial herbs, densely white to grayish woolly-pubesc&teéms often to 30+ cm tall.
Longer leaves often 2—7 (8) cm long; leaves densely white yisgravoolly, mostly entire, linear or
some with 3 slender lobes. Floral bracts deeply 3-dladt|obes broad, red-orange and showy, the
corollas ca. 3.5 cm long, tubular and yellow.

Ajo and Diablo mountains in canyons, on rocky slopes, sordetimes shallow soils, at
middle to upper elevations, and also higher elevations iRdleeto Blanco Mountains and occasional
in the Growler Mountains.

Eastward in southern and central Arizona to west Telzath Baja California states, and
northern Sonora to Nuevo Ledn, San Luis Potosi, and Zasatec
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Figure 30. Castilleja lanata (A) Trail to Bull Pasture, 8 Sept 2014. (B) Upper middhi of Alamo Canyon,
15 Apr 2008.
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OP: Alamo CanyonNichol 4 May 1939 Summit of Ajo Mts, 1 Apr 1944 lark 11526(ORPI). Arch
Canyon,Fay 18 Feb 1978 Boulder Canyon, 3 May 197Bpwers 1283 NW of Pinkley PeakiRutman 24 Mar
2001 (ORPI). Diablo Mts, 807 m, shaded base of N-facliiffj 22 Sep 2013Rutman 20130922-23

CP: Growler Mts, canyon on E side near base of mountdidar 2009Holm 20090324-4

tCastilleja sp./spp.

There is one Ice Age record for Tinajas Altas, algilono member of the genus presently
occurs there. The Organ Pipe fossils are from theMgointains where both present-day species
occur.

OP: tAlamo Canyon, seeds, 8130 to 29,110 ybp (4 samples). MordezHiead, seeds, 20,490 ybp.
TA: T1Tinajas Altas, seeds, 11,040 ybp.

Orobanche— Broomrape

Ephemerals (those in the flora area; elsewhere annupérennial herbs), root parasites
without chlorophyll, growing with cooler seasons, the robterts stubby and coral-like, and without
root hairs. Stems succulent. Leaves reduced tosscternate but tending to form a series of tight
spirals. Flowers bilateral; calyx 5-lobed; corollas tubul-lobed and 2-lipped. Stamens 4,
sometimes with a rudiment of a fifth stamen. Capsulés mumerous minute seeds. Worldwide;
150 species.

1. Plants more than 10 cm tall; inflorescence stalk& el multiple-flowered, the flowers purple

and White...... ... a2 OFODANChE cOOpETT
1. Plants generally less than 10 cm tall; inflorescetais relatively slender, each with one or
several flowers, the flowers yellow. ... Qrobanche fasciculata

Orobanche cooperi(A. Gray) A. Heller
[O. ludovicianaNuttall var. cooperi(A. Gray) Beck]
Desert broomrapdtor de tierrag mo'otadk. Figure 31.

Stems very thick and succulent, the basal portion beloungraoots coral-like, the above-
ground stem and inflorescence 10-37 cm tall, suffused with gabrpivn, unbranched or with
several branches usually from near the base. Plants, digpimmdlowers, glandular hairy. Shoots
appearing in spring, flowering and withering by the end of |Aprearlier. Flowers 2—3 cm long, the
lower ones pedicelled, the upper ones sessile. Corollase8;lpurple and white, the throat marked
with yellow. Stigmas peltate (shallowly cup-shaped) anénobilobed. Parasitic on roots of
Ambrosiashrubs includindA. deltoidea A. dumosaand probably sometimés. ilicifolia. Wiggins’
(1964) report ofarreaas a host plant seems unlikely (see Collins & Yatgkie 2015).

Often locally common on low hills, sandy flats, sandygtly washes, and floodplains.
Widespread across the flora regic@robanche coopetiias been in the Puerto Blanco Mountains for
at least 3500 years (Puerto Blanco Mts, capsules, 990 & 330y

The young shoots, available in spring, were apparentlylyvigeed, often roasted in coals.
The label on a specimen at the Gray Herbarium (Harvardetsity), collected by Carl Lumholtz in
the Pinacate Region of northwestern Sonora, reads: “glightér, Papago Indians toast and eat the
plant at this stage. . . . called ‘Camote’ by Spalsigrindicating that non-Indians also knew of it
being edible. The Cahuillas likewise ate them “befbeeglants blossom . . . roasted in the coals”
(Barrows 1900: 66) and “peeled prior to eating” (Bean & Sal®éP), and the Pimas prepared them
in a similar manner (Moerman 2003). Richard and some frievadged succulent but mature plants
and found them very bitter: “Too bad we did not know to loakyfaunger ones or to peel them.”
Caution: some people have adverse reactions to eatinglaege (Amadeo Rea, pers. comm. to
Felger 2003).
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Figure 31. Orobanche cooperi (A) Sikort Chuapo Mts near the Pipeline Road, 3 Mar 20@). Five-lined

sphinx moth Kyles lineatd visiting flower, Kuakatch Wash near Hwy 85, 7 Mar 20@€) Kuakatch Wash
near E boundary of Organ Pipe, 9 Feb 2014.

Collins and Yatskievych (2015) recognize three subspeci@€salifanche cooperione in the
Chihuahuan Desert and two in the Sonoran Desert, bothiohwccur in the flora area.

1. Corollas (15) 18-22 mm long, lips 5-9 mm long, the lobes wittitbout an apiculate tooth;
anthers glabrous or sparingly villous, stalked glands ptesesometimes absent.
................................................................................................ Orobanche cooperisubspcooperi
1. Corollas 22—-32 mm, lips 6-10 mm, upper lobes with an apicolatte tanthers pubescent, with
stalked glands on dorsal surface...........c.ccoceeeciiiiiiiiiee e, Orobanche cooperisubsplatiloba

Orobanche cooperisubsp cooperi

“The range of this subspecies is primarily in Arizona (scoft the Mogollon Rim) and
southern California and extends into the extreme northetnop&onora and Baja California. It is
sympatric with subsgatiloba throughout almost its entire range” (Collins & Yatskiev@fi5: 15).
However, there are relatively few specimens from the ffwea in southwest Arizona, and it is far
more common in places farther north and east such asatiadind Mountain region near Tucson,
although there are a few Sonoran collections (George Yayskiepers. comm. to Felger, 14 Sep
2015).

The following specimens were determined as sutmspperiby L.T. Collins, A.E.L. Colwell, and G.
Yatskievych, 2015:

OP: Aguajita Spring and vicinity, edge of wash, not commoAp61988,Felger 88-300 Pima Co.
Gunsight, 3 mi E of Organ Pipe, 2000 feet, 14 Mar 18¢hson 10651
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Orobanche cooperisubsplatiloba (Munz) L.T. Collins
[O. ludovicianaNuttall var.latiioba Munz. O. multicaulisMunz]

This subspecies is common across the flora area andheilsewn southwest Arizona. It
occurs in the Sonoran Desert in Arizona, CaliforniagBzglifornia, Baja California Sur, and Sonora.
It differs from subspcooperiin part by having larger flowers.

The following specimens were determined as subsjpba by L.T. Collins, A.E.L. Colwell, and G.
Yatskievych, 2015:

OP: Bates Well, 28 Apr 193%lichol 7791 Sandy wash i€ercidium—Hymenocleassociation, 1400
ft, 7 mi S of Bates Well, 17 Mar 194%;ould, Darrow & Haskell 2981 Apparently onFranseria
ambrosioidesdeep sand, in wash, creosote bush, palo verde assuocfatithills of Growler Mts, 1300 ft, 16
Apr 1952 ,Parker 7975

CP: Wash 10 mi S of Bates Well, Growler Mts, 1150 ft, 5rM&40, Benson 9922 Silt valley,
Camino del Diablo, 4 mi SE of Tuseral Tank road jiorgtFranseria deltoideghost),Larrea, Simmons 3 Apr
1964 Desert flats, 1 mi E of Papago Well on Camino debii, 13 Mar 1983iber 22 Sand dunes, E side
of Pinacate lava flow—Camino del Diablo junction, 32°061N3°27'W, 700 ft, 21 Mar 199Zarlan &
Telewski 99

TA: W slope of Tinajas Altas Mts near junction of Camiteb Diablo and Cipriano Pass Road. 870 ft,
growing inAmbrosia dumosa/an Devender 6 Mar 1972n sand along the Camino del Diablo, near the tip of
Vopoki Ridge, parasitic on the roots Bfanseriadumosa near Benchmark 80%alse 31 Mar 1973 Sandy
soil along wash witlEncelia farinosal mi N, 4 mi W of Tinajas Altas Spring, Tinajas Alfds, Lindquist &
Van Devender 26 Mar 1983

The following specimens have not been determined tsuies but are likely to be subsatiloba:

OP: Bates Well, Armenta Well/arren 6 May 19753.5 mi E of Dos Lomitas, 31 Mar 20@ytman
2003-436(ORPI).

CP: Heart TankMonson 27 Mar 1958CAB). Lower slopes of Growler Mt, NE of Charlie BBlss,
tributaries to Daniel’'s Arroyo, 20 Mar 1992rawford 1 & AyergASC). Pinta Sand#/athes 21 Mar 1992
(ASC). 2 mi NW of Christmas Pagdutmanl8 Feb 2002

TA: Frontera Canyon, 18 Mar 1998Iger 98-104

Orobanchefasciculata Nuttall
Yellow broomrape, clustered broomrape. Figure 32.

Plants to 15 cm tall. Stems and flowers with stalkeshdg. Stems several and slender,
branched or solitary, each bearing one to several brigjoinyBowers in spring. Flowers pedicellate,
1.5-3 cm long.

In the flora area known from the Ajo Mountains, in Alar@@anyon and perhaps also
occasionally in the middle to upper elevations. Genenaliyoccurring elsewhere within the Sonoran
Desert.

Western and central North America from Alaska to men Mexico.

OP: Ridge due S of Alamo Canyon primitive campground, Apr 188rjan Rohmar(photo, ARIZ,
ORPI). Alamo Canyon, middle fork, 2863 ft, shallow smil a N-facing bedrock bed-slope above the middle
fork, immediately adjacent planBoutelouarepens Eriogonumfasciculatum 25 Apr 2003Rutman 2003-497
(ORPI).
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Figure 32. Orobanche fasciculata(A) Upper middle fork of Alamo Canyon, 26 Mar 2005. [@)ler Creek
Trail, Rincon Mts, 15 Apr 2015, photo by Sue Carnahan.

OXALIDACEAE - Oxalis Family
Herbs and vines to trees. Worldwide; 6 genera, 770 species.

Oxalis — Wood-sorrel
Annual or perennial herbs, rarely succulent shrubs; worldwidie;species.

Oxalis albicansKunth
Wood sorrel. Figure 33.

Semi-succulent, perennial herbs with a woody taprootskemdier, lax stems to 25+ cm long;
plants with both large and small short hairs, many efmtlturled or crisped and 0.3-0.5 mm long.
Leaves alternate, clover-like with 3 leaflets that foldngl the midrib to close at night. Leaflets
obcordate, to 1.5 cm long. Inflorescences slender, withflbwers. Flowers on slender pedicels,
radial, with 5 sepals and 5 petals. Petals bright yeltdawed, 1 cm long. Fruits cylindroid, fleshy
and explosively dehiscing capsules. Reproductive springlto fal

Canyon bottoms and moist, often shaded habitats at higvatiens in the Ajo Mountains.
Arizona to southwest Texas, and northern Mexico incluBiag California Sur.

OP: N slope of canyon N of Alamo Canyon, 3500 ft, shadepes, 31 Mar 194&arrow 3854 Bull
Pasture Trail, 11 Sep 1988Vilson 190 Arch Canyon, beneath arcRutman 26 Sep 200@©RPI). Bull
Pasture, 9 Apr 200%elger 05-174ARIZ, ASU).
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Figure 33.Oxalis albicans Bull Pasture Trail: (A) 19 Sep 2014; (B) 7 Mar 2014.

PAPAVERACEAE — Poppy Family
Cool-season ephemerals and perennial herbs (those in theafEm; elsewhere sometimes
also shrubs and small trees); with diverse alkaloidsiiky (latex) colored or colorless sap. Leaves
alternate; stipules none. Flowers radial. Sepals 2 arcBysng the bud before it opens and falling
as the flower opens. Petals separate, often twiceaay as the sepals. Stamens many. Fruits of
capsules. Seeds numerous.

Worldwide; 44 genera, 825 species.

1. Plants coarse and spiny throughout................coooiiiii e Argemone
1. Plants delicate and unarmed (SPINEIESS)..........oviieiiiit it s e e e Eschscholzia

Argemone— Prickly poppycardo

Thistle-like herbaceous perennials or facultative annudten aobust (rarely shrubs);
herbage, sepals, and fruits glaucous and conspicuously psjzikly-throughout, with toxic yellow or
orange latex when fresh, black when dry. First leavesllysnaa basal rosette; leaves sessile, the
upper ones clasping. Flowers large. Sepals mostly 3, eabhswitterminal spinescent horns.
Petals usually 6. Stamens numerous. Capsule valves opemmgaily; seeds numerous. Americas
and Hawaii; 30 species.

1. Sap (latex) pale lemon-yellow; petals white, 3-5 cm lomgnehs 150 or more; capsules 3—4.5 cm
o] oo PP Argemone gracilenta

1. Sap bright yellow; petals yellow, 2.5 cm long; stamens 40-affsutes 2.5-3.5 cm long.
.............................................................................................. Argemone ochroleuca

Argemone gracilentaGreene
Prickly poppy, cowboy’s fried eggsardo. Figure 34.

Robust herbaceous perennials often to 1+ m tall, alsceflog in first season. Herbage,
sepals, and fruits glaucous and densely prickly-spiny. &apri-yellow, drying black. Leaves 8-20
(40) cm long, pinnately lobed, thistle-like. Flowers langi¢gh white petals 3-5 cm long, and about
150+ yellow stamens. Often flowering during hot weathdate spring or early summer after most
wildflowers have dried up, and continuing sporadically throtlgh summer. Capsules 3-4.5 cm
long.
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Figure 34. Argemone gracilenta (A—C) Why, 3 Apr 2005. (D) West of Three Points (Rehlanction), Hwy
86 at mile 145, 16 Apr 2015.

Widely scattered across the flora area at lower gs and often seasonally abundant in
low-lying, poorly drained silty-clayish soils of floodptei and playas, sandy washes, and often in
disturbed habitats.

Arizona, western Sonora, and both Baja California state

OP: Walls Well, Nichol 28 Apr 1939 West gate [Bates Well Road at N boundary of Monument],
1500 ft, 23 Apr 1942Cooper 611.Loamy flat W of Cuerda de Lefia wash, just S of N bound@gylar 2003,
Rutman 2003-39(0RPI).

CP: Las Playas, 31 Jan 19%¢lger 92-11 Between O’Neill Hills & Pinacate Lava, 17 Mar 1992,
Yeatts 320§CAB). Daniels Arroyo at Charlie Bell Road, 9 Apr 1988|ger 93-365

** ArgemoneochroleucaSweet subsmchroleuca
Mexican prickly poppygardo. Figure 35.

Herbage, sepals, and fruits glaucous and conspicuouslyypsigikly. Sap bright yellow.
Leaves 8-15+ cm long, pinnately lobed, thistle-like. Pgtals yellow, 2.5 cm long. Stamens 40—
75, pale yellow. Capsules 2.5-3.5 cm long.

Widely scattered, rarely encountered, and probably stabkshed in the flora area; washes
and disturbed habitats such as roadsides. In the mid-1988s locally common in Gunsight Wash
but died out during two consecutive dry winters of the 1280s. Probably not native in the flora
area.
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Figure 35. Argemone ochroleucaubsp.ochroleuca (A) Near Alamos, Sonora, 9 Apr 2015; (B) Alamos, 30
Apr 2014; photos by Sue Carnahan. (C) Agua Dulce Wetlanawdérad Forest National Monument, 16 Apr
2015, photo by Elizabeth Makings.

This species is weedy and adventive worldwide, the origdistribution difficult to
determine. The plants and flowers are smaller than tfabe white-flowered prickly poppy.

OP: Growler Wash, 1 mi downstream from Bates Well, Iselight yellow, Johnson 25 Apr 1992
(ASU, det. G.B. Ownby 1992).

Eschscholzia- Gold poppy

Winter-spring ephemerals in the Sonoran Desert. Glabtbessap colorless. Leaves 3-
times dissected into linear segments. Flowers yellowrémge, open during the day, closing in
cloudy weather. Sepals 2, united into a cap pushedyothé opening flower. Petals usually 4.
Capsules slender, ribbed, 2-valved, dehiscent from base. @®ereded and elaborately sculptured.
Western North America; 12 species.

1. Flowers mostly 1 per stalk (scape), the plants otheméarly stemless; floral receptacle with a
ring-like winged rim; petals 15-40 mm long (may be smaller velmenght-stunted); stamens 20 or
more; capsules 4.7-8 cm long...........c..cooeeeiiniiinnen. Eschscholzia californicasubsp.mexicana
1. Stems of larger plants branched, leafy, and withraéwe more flowers; receptacle not winged,
petals 3.2-8 mm long; stamens mostly fewer than 12; capsgies &) cm long.
........................................................................................... Eschscholzia minutiflora
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Eschscholzia californicaChamisso subsmexicana(Greene) C. Clark
Mexican gold-poppyamapolita del campdo:hi’e’es. Figure 36.

Herbage and capsules bluish glaucous. Leaves mostly 8asalcm long. Flowering stalks
usually 7-20 cm long and mostly leafless, 1l-flowered, or wékeral 1-flowered branches or
pedicels. Floral receptacles forming a cup with a spngadinged rim. Flowers showy, the petals,
stamens, style, and stigma bright yellow-orange, the pE5al40 mm long (as small as 7 mm when
drought-stunted at end of season), the stamens 20-24. Cap3uiegTm long. Seeds 1.1-1.3 mm
wide, similar to those dE. minutiflora

Widespread in Arizona Upland areas of Organ Pipe inofuevashes, roadsides, bajadas,
canyons, and rocky slopes, and along the San Cristobsll W& abeza Prieta.

Southeastern California to western Texas, southern ldewmithwestern Utah, northern
Sonora, both Baja California states, and northwesternu@hua.
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Figure 36. Eschscholzia californicaubsp.mexicana (A) Wash crossing Hwy 85 near N boundary of Organ
Pipe, 14 Feb 2015. (B & D) N slope of the Puerto Blanco MsMar 2015. (C) Ten Mile Wash at Pipeline
Road, NE of Ajo, 4 Mar 2009. (E) Coffeepot Mountain, Sikénuapo Mts, 27 Feb 2005.
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Disjunct and separated by the intervening severe desert thhlenmore western subsp.
californica, which ranges from Washington to northwestern Baja Caldorrihis species probably
extended its range in the Sonoran Desert region during igkamies and has been isolated by
increasing aridity. The California or Mexican gold poppgasnetimes cultivated and often included
in wildflower seed packages.

OP: QuitobaquitoNichol 10 Mar 1939the only record from the Quitobaquito area). Alamay©a,
Nichol 14 Mar 199. Arch Canyon, 3500 ft, 28 Mar 1968jles 556 0.6 mi E of Lukeville, 20 Feb 1988,
Felger 88-07

CP: San Cristobal Wash, 13 Mar 20Rutman photo.

Eschscholzia minutifloraS. Watson
Little gold-poppy. Figure 37.

Herbage bluish glaucous, highly variable, the larger plantls wiultiple-flowered leafy-
branched stems 15-45 cm long (much smaller on young or stpiatgd). Leaves 3—11 cm long,
reduced upward. Petals 3.2—-8 mm long, yellow-orange. Staofiem 8—10. Capsules mostly 2.3-5
(6) cm long. Seeds globose, 1-1.2 mm wide, dark brown withiculate pattern of grayish white
sac-like hairs swelling when wet.

Figure 37. Eschscholzia minutiflora (A) Near Bluebird Mine, 9 Mar 2014. (B) Eagle Tailobhtains
Wilderness, Maricopa Co., 2 Apr 2008, photo by Elizabdtkings. (C) Aguajita Wash near South Puerto
Blanco Drive, 25 Feb 2015. (D) Estes Canyon near ¢@ilh27 Feb 2014.

Widespread across the flora area in many habitatading washes, bajadas, plains, and
rocky slopes.It is common from Tinajas Altas to the southwestern pa@rgln Pipe and the Senita
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Hills area, but also in Estes Canyon in the Ajo Mourgai Elsewhere in Organ Pipe is uncommon
and localized. It seems to thrive best on graniterddrsoils.

Southeastern California to Baja California Sur, soutiNgwada, southwestern Utah, western
Arizona, and northwestern Sonora.

OP: Victoria Pass near Burnham’s MindcDougall 8 Apr 1941 Estes Canyon, 27 Mar 19@€iles
722. Aguajita Wash, 6 Apr 198&elger 88-290 Large wash SW of Scarface Mt, 22 Mar 20R8tman 2003-
381

CP: Heart TankSimmons 6 Mar 1964CAB). 1 km N of Tule Well, 11 Apr 199Felger 93-440

TA: Vicinity of Tinajas Altas,Van Devender 5 Mar 1983Tinajas Altas, canyon-wash just E of the
tinajas, 28 Mar 201(relger 10-188.Surveyors Canyon, canyon bottom, 29 Mar 2GElger 10-206.

PHRYMACEAE - Monkey Flower Family (includes Scrophulariaceae, in)part
Annuals to herbaceous or woody perennials. Nearly worlddRigenera, 188 species.

Erythranthe — Monkey-flower

Ephemerals (those in the flora area; also perenniadsvietse). Leaves opposite; stipules
none. Flowers bilateral, in pairs from axils of oppositvés or in bracteate racemes. Calyx often
inflated, the sepals united into a strongly 5-angled atetetube, and 5-lobed. Corollas deciduous,
slightly to strongly 2-lipped. Stamens 4, fertile. Eswf capsules with numerous small seeds.

Americas and Asia; 111 specieBrythrantheis a genus segregated fréddimulus (Barker et
al. 2012; Nesom 2012).

1. Flowers bright yellow, 1-2 cm long; calyx more than 8 mm longpiineng enlarged and inflated

] 1 Erythranthe cordata
1. Flowers pink or yellow, less than 1 cm long; calyx 4—6 wmg,| enlarging to less than 9 mm in
fruit and not inflated.....................cco e ee e een . Erythranthe rubella

Erythranthe cordata (Greene) G.L. Nesom
[Mimulus cordatussreene.M. guttatusFischer ex de Candolle, in part, misapplied]
Monkey flower. Figure 38.

Spring ephemerals (in the flora area), highly variabkize depending on water, several-30+
cm tall. Leaves often petioled below and sessile abovea.td5 cm long (usually much smaller),
ovate to rounded, the margins toothed. Inflorescence mseenFlowers pedicellate; calyx swollen
in fruit; corollas often 1-1.5 cm long, bright yellow with reggots in the throat and lip. Capsules
often 5-10+ mm long.

Waterholes, temporary pools, and puddles in canyons in tbeaA@ Puerto Blanco
mountains.

Generally in wetland habitats. Southwestern USA iz@aa, California, Colorado, Nevada,
New Mexico, Texas, and Utah, and northwestern Mexid®hihuahua, Coahuila, and Sonora.

“Plants ofErythranthe cordatavary greatly in size but are consistently distinguisinech E.
guttata sensu stricto in their small corollas, autogamous breedingd lack of rhizome” (Nesom
2015: 1). Erythranthe guttataranges from Alaska and Canada to northern Mexico (NeXaid,
2015), but does not extend into the core area of the SonosantDe

Fresh leaves can be eaten like lettuce (Chestnut 1902; ¥gnb986). The young, tender
leaves may have a mushroom-like flavor, especially whewigg in the shade, but taste bitter when
older or in harsher conditions.
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Figure 38. Erythranthe cordata Alamo Canyon: (A) 4 Apr 2014; (B & D) 24 Mar 2008; (C)2éb 2014.

OP: Alamo CanyonNichol 14 Mar 1939 Dripping Springs, 15 Apr 195Zottam 12817 Near Bull
Pasture Spring, 3300 ft, 5 Apr 19BXwers 1206 Bull Pasture, 10 Apr 2006glger 05-202

Erythranthe rubella (A. Gray)N.S. Fraga
[Mimulus rubellusA. Gray]
Little monkey-flower. Figure 39.

Diminutive winter-spring ephemerals, 1.5-8 cm tall. Herbaften reddish, sparsely short-
haired. Leaves 5-10 mm long, the lower ones often broadly wy®reort petioled, the other leaves
sessile and variable, including oblanceolate to obovditgtice broadly ovate, or oval in shape;
margins entire to broadly and bluntly shallow-toothedlyZaylindrical, slightly enlarging in fruits,
4-6 mm long, the lobes short and sparsely ciliate. @argitotruding 4.5—-6 mm from the calyx,
corolla lobes notched, some populations with pink coraflasmostly bright yellow with a maroon-

red nectar guide, or the throat white with pink and tHatpdthe projecting part of the lower lip that
closes the throat) yellow.

Locally in the Ajo Mountains and Gunsight Hills; vise@s and often moist microhabitats on
rock slopes, and likely to be more widespread.

Southern California to Wyoming and New Mexico, both Bé#alifornia states, and
northwestern Sonora.

OP: Alamo Canyon, damp sand, 19 Mar 1938reve 6202 Alamo Canyon tributary just below crest
of Ajo Mts, Rutman 5 Mar 19980RPI). Gunsight Hills, NE corner of MonumeRLtman 4 Apr 19960RPI).
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Figure 39. Erythranthe rubella Salero Ranch, Santa Cruz Co., 21 Mar 2014, photosid{Z8rnahan.

PHYTOLACCACEAE, Riving moved toRIVINACEAE (see Stevens 2012) in a forthcoming part
of this flora series.

PLANTAGINACEAE - Plantain Family
Herbs and shrubs. Leaves opposite or alternate, soesetinbasal rosettes, simple, entire to
dissected, without stipules. Flowers radilaftagg or bilateral. Calyx 4- or 5-lobed (the lobes
often nearly separate and referred to here as sepatg)jas 4- or 5-lobed; stamens 2 or 4, and
sometimes with a staminode. Fruit a capsule with numemali seeds, or 2-seededHlantago

Worldwide; 90 genera, 1900 species. ExceptHiantagq those in the flora area were
formerly included in Scrophulariaceae.

1. Shrubs; flowers bright yellow. ......... ... e Keckiella
1. Ephemerals or herbaceous perennials, not shrubs; floarss/colors.

2. Leaves basal, the vegetative stems not developed orhaety corollas radially symmetrical or
nearly so, papery, whitish to brown, and persistent; depsvith 2 seeds. ................Rlantago
2. Stems well developed; corollas bilaterally symmetrwalorful, not papery, and often not
persistent; capsules many seeded.

3. Plants vining or twining.

4. Stems often reaching 1+ m long; leaf blades triangulaiatmyular hastate-lobed, about as
wide as long; corollas lavender-blue, 1.5-2 ¢mM lONQ.uaaveviiiiiiiieeiiiiiieeee Maurandella
4. Stems less than 1 m long; leaf blades linear to deeiger than wide; corollas 1-1.5 cm
long, purple or yellow.
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5. Corollas yellow, 1.5 mm long; capsules globose.........................Neogaerrhinum
5. Corollas purple, 0.6—1 cm long, capsules OVOId .c.........cvvvvieienininnne. Sairocarpus

3. Plants not vining.
6. Plants usually more than 40 cm tall; larger leaves thare4 cm long; flowers at least 2 cm

long, rose-pink Or rOSE-PUIPIE......ue i e e Penstemon
6. Plants often less than 30 cm tall; flowers not mioaa tL.5 cm long and not rose-colored.

7. Plants glabrous; corollas blue, with a promindahder spur.................. Nuttallanthus
7. Plants sparsely to densely pubescent, at least whag;ycorollas various colors, without
a spur.

8. Leaves entire or toothed; calyx lobes 4; starBans4; seeds not corky.

9. Leaves coarsely toothed; calyx 6—8 mm long; corollastaagk longer than the calyx;

stamens 4; capsules OVOId. .......c.ov i e Stemodia
9. Leaves entire to shallowly toothed; calyx 2—4 mm long; s ethite, shorter than the
calyx; stamens 2; capsules flattened................coo i \Veronica

8. Leaves entire; calyx lobes 5; stamens 4; seekg.co

10. Herbage viscid-sticky; pedicels shorter than the floaefuauit........ Pseudorontium
10. Herbage viscid-sticky or not; pedicels longer tharfldveers or fruits.
............................................................................................ Sairocarpus

Antirrhinum — Snapdragon
Antirrhinumsensu lato has been segregated into several generd/éegas et al. 2004). See
Neogaerrhinum, PseudorontiuamdSairocarpus

Keckiella — Bush penstemon
Arizona, Baja California, California, Nevada, and Senof species. A genus segregated
from Penstemon

Keckiella antirrhinoides (Bentham) Straw subsmicrophylla (A. Gray) Straw
[PenstemommicrophyllusA. Gray. P. antirrhinoidesBentham subspmicrophyllus(A. Gray) D.D.
Keck. Keckiaantirrhinoides(Bentham) Straw subsmicrophylla(A. Gray) Straw]

Desert bush-penstemon. Figure 41.

Woody shrubs to 1.5 m tall, much branched, the stems slenddarittle, often branching at
right angles. Bark light tan. Leaves opposite, petidiest or leaves sessile, mostly 1.5-3 cm long,
more or less ovate, thick, canescent with sparse tonatetie dense pubescence of short hairs; leaf
margins entire; facultatively and gradually drought decig. Flowers showy; calyx lobes 5, acute;
corollas bright yellow, 1.5-2+ cm long; stamens 4 plus a beatdedr®de. Dry, dead capsules
persistent; seeds many. Flowering at least April and &fayin October.
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Figure 41. Keckiella antirrhinoidesubspmicrophylla Near Indian Cove Campground, Joshua Tree National
Park, San Bernardino Co., California, 30 Apr 2012.

Rocky slopes and canyons at higher elevations in the Ajonkms, often below north-
facing cliffs, and one record from the Growler Mountam€abeza Prieta.

Western and central Arizona, southeastern CalifoNe&ada, both states of Baja California,
and mountain tops in northwestern Sonora. This i©tig member oKeckiellathat occurs inland
and east of the western part of California and Baif@nia. Replaced by subsantirrhinoidesin
southwestern California and northwestern Baja.

OP: Arch CanyonFouts2 May 1948 (ORPI). Boulder Canyon, 3000 ft, 3 May 1®&@yers 1281
Alamo Wash, 31 Mar 198%Vilson 209

CP: Growler Mts, vicinity of Growler Peak, just N of ChiarBell Pass, 302775 E, 3587989 R&ter
Holm 4 April 2014

Maurandella
Southwestern USA and Mexico; 2 species. A genus segreffamMaurandya

Maurandella antirrhiniflora (Humboldt & Bonpland ex Willdenow) Rothmaler
[Maurandya antirrhiniflora Humboldt & Bonpland ex Willdenow. Asarina antirrhiniflora
(Humboldt & Bonpland ex Willdenow) Pennell]
Blue snapdragon-vine, blue twining snapdragon. Figure 42.

Ephemerals or annuals, or perhaps perennials (perennialthetsg Vines climbing into
shrubs and trees such as mesquite; sometimes formingtancof slender, intertwining stems;
essentially glabrous. Petioles and pedicels often cianddoosely twining. Leaves alternate, larger
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leaves often 2-3 (4.5) cm long, the blades triangular and héstate Flowers snapdragon-like,
solitary from leaf axils, often 1.5-2 cm long (to 3 cm elsexg). Sepals 5, linear-acute, persistent in
fruit. Corollas lavender-blue, 2-lipped; the base of theetolip swollen, white with lavender-blue
speckles forming nectar guide-lines and with white haiream8ns 4, the filaments hairy at base.
Capsules globose, dehiscent irregularly from near theséggds numerous. Variously growing and
flowering spring, summer, and fall.

Figure 42. Maurandella antirrhiniflora (A) Kuakatch Wash near E boundary of Organ Pipe, 25 Aug A&)8.
Josephine Canyon, Santa Rita Mts, Santa Cruz Co., ¥12MEB; (C) Salero Ranch, Santa Cruz Co., 12 May
2014; photos by Sue Carnahan. (D) Kuakatch Wash near E bywfdargan Pipe, 7 Oct 2014. (E) Alamo
Wash near Hwy 85, 22 Mar 2015.

Washes and canyons, widely scattered but seldom commoernepait of Cabeza Prieta and
Organ Pipe mostly in the northern and eastern part, anith tioe drier, southwestern portion of the
Monument.

Southern California to Texas, and northern Sonora touilaadnd Puebla.

OP: Growler Wash, 13 Apr 194McDougall 92. 2 mi SE of Walls Well, 30 Aug 194%o0uld 3221
Bull Pasture Trail, 5 Nov 197Bowers 933 Wash just E of Visitor Centelan Devender 30 Aug 1978
(ORPI). Confluence of Alamo and Cherioni wasivearren 10 Nov 1983

CP: Daniels Arroyo, 1 mi N of Lower Well, 12 Jun 19%2lger 92-544 Charlie Bell Road at Daniels
Arroyo, 10 Apr 1993Felger 93-351

Neogaerrhinum
Southwestern USA, Baja California, and Sonora; 2 specid genus segregated from

Antirrhinum
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Neogaerrhinum filipes (A. Gray) Rothmaler
[Antirrhinum filipesA. Gray. Asarinafilipes (A. Gray) Pennell]
Yellow twining-snapdragon. Figure 43.

Winter-spring ephemerals. Seedlings and young plants or ktems sparsely to densely
villous with white hairs, the stems and leaves othergiabrate. Stems slender with long internodes,
climbing on shrubs by means of elongated, prehensile peditelsves opposite at base, alternate
above, the blades broadly lanceolate to ovate at the lower, mateswer upward (linear-lanceolate
to linear); larger leaves (1.5) 3-5 cm long, the petiolespionous. Pedicels very slender, often 4—
6+ cm long, twining like a tendril when contacting other steeven those of the same plant, or
twigs, cactus spines, etc. Flowers snapdragon-like, flatéth glandular hairs and sparse non-
glandular white hairs. Corollas 1.5 cm long, 2-lipped, brygiow. Capsules 5 mm long, globose,
dehiscing irregularly. Seeds numerous, whitish, becomamg brown with age, 1.1-1.5 mm long,
with several thickened, parallel ridge-like wings on one siue bbdy irregularly tuberculate on the
other side.

Figure 43. Neogaerrhinum filipes (A & B) Senita Basin, 18 Mar 2005. (C) Joshua Treeddati Park, San
Bernardino Co., California, 10 Apr 2009, photo by Keir Mof€alPhotos).

Infrequent along washes, canyons, and rocky slopes; wsdatyered in Organ Pipe and one
record in the eastern part of Cabeza Prieta.

Northwestern Sonora, western Arizona, southeasterrfofedi, southern Nevada, and
southwestern Utah.

OP: Alamo Canyon, 14 Mar 194Benson 19669RSA). Senita Pass, 13 Apr 1944¢Dougall 84.
Quitobaquito, 29 Mar 1988:elger 88-124 Hills N of Puerto Blanco MtsRutman 7 Apr 199§ORPI).
Growler Mts, W of Growler Pass, 7 Mar 2063)jtman 2003-25({0RPI).

CP: Chico Suni Wash, 2 Feb 20@ytman 2003-27

Nuttallanthus
Annual and biennial herbs. North and South America; 4 specie
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Nuttallanthus texanus (Scheele) D.A. Sutton
[Linaria texanaScheele.L. canadensi§Linnaeus) Dumont de Courset végxana(Scheele) Pennell]
Texas toadflax, blue toadflax. Figure 44.

Winter-spring ephemerals; what appears to be a basttero§einnate leaves is a rosette of
short, non-flowering, leafy stems that usually wither lloyvéring time (elsewhere these stems may
develop into flowering stems). Lower leaves opposite, 4r20long; upper stem leaves alternate,
sessile, linear and glandular-punctate, the plants o#iafieks or nearly so by flowering time.
Flowering stems often 15-25+ cm tall, one or occasionallyrak\erect and slender. Inflorescences
racemose, compact and elongating in fruit, with a bbecteath each flower. Flowers blue and
attractive, bilaterally symmetrical; corollas 8 mm longispla conspicuous nectar-filled spur that
attracts insects, the corolla lip serving as a landinj fBtamens 4. Capsules rounded, 3 mm wide,
opening by terminal slits. Seeds many.
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Figure 44. Nuttallanthus texanus(A) Estes Canyon, 2 Mar 2008. (B-D) Sandy wash near 85, N end of
Organ Pipe, 25 Feb 2014.

Organ Pipe in the Ajo and Diablo mountains and sdai$ fin the northern part of the
Monument; washes, canyon bottoms, and rocky slopes andledge

Canada to central Mexico and temperate South America.
OP: Arch CanyonDakan 13 Jan 19780RPI). NW of Montezuma’s Head, 2000\an Devender 10

Mar 1978 Bull Pasture, 28 Feb 198Baker 7708 ORPI). Wild Horse Canyon, 2400 Rutman 9 Mar 2001
(ORPI). Armenta Road 1.4 mi W of Ariz Hwy 85, 11 Mar 20B8Iger 03-248
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Penstemon- Beard tongue

Herbaceous perennials, probably short-lived (those in the dieea), occasionally facultative
ephemerals. Leaves opposite, at first sometimes ina tmsette, the upper leaves rarely alternate;
leaf margins toothed or entire; lower leaves often petjdlee upper ones sessile. Inflorescences of
oppositely branched panicles or racemes, the flowers ralditeby usually conspicuous bracts.
Sepals 5, nearly separate. Corollas showy, moderatelirdogly 2-lipped. Fertile stamens 4, the
fifth a sterile staminode, usually bearded (the “beard tehgunectaries of glandular hairs on the
filaments. Capsules firm. Seeds numerous, irreguéargled. One or moreenstemorspecies were
present in the region 11,000 years ago.

North America; 250 species—this is the largest genusowkfing plants endemic to North
America.

1. Leaf margins entire, the upper leaves separate abd®8r....................... Penstemon parryi
1. Leaf margins toothed, the upper leaves joined at the&.ba....... Penstemon pseudospectabilis

Penstemon parryi(A. Gray) A. Gray
Desert penstemojgritos, varita de San Jos@evel ‘e'es. Figure 45.

Figure 45. Penstemon parryi (A) Kuakatch Wash near E boundary of Organ Pipe, 212@@8. (B) Pomeroy
Wash at Pipeline Road, Sikort Chuapo Mts, 4 Mar 2009. (@hI® Mts near Ajo Mountain Drive, 17 May
2015. (D) Santa Catalina Mountains, 29 Mar 2014. (E) Alsvash, 28 Dec 2013. (F) Estes Canyon, 30 Jan
2014.
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Perennials, or functioning as winter-spring ephemeralserdtier areas, taller stems 45-60+
cm. Herbage glaucous and glabrous. Early leaves in arbastie. Leaves entire, mostly lanceolate
to elliptic, the lower leaves petioled, the larger leaye$2+ cm long, the upper leaves sessile and
narrowed. Flowers on erect, slender, raceme-like panic@orollas 2 cm long, bright rose-pink.
Staminode bearded with yellow hiars. Capsules 7-9 mm long.s 3ekdl.8 mm long, dark red-
brown, minutely tuberculate (appearing beaded), irregulanigled due to the developing seeds
pressing on one another.

Widespread in Organ Pipe including higher elevations ame om Childs Mountain.
Expected in the northern and eastern margins of Cabeeta Rrnd rare in the Tinajas Altas
Mountains.

Southern Arizona and northwestern and eastern Sonora.

OP: Cipriano Well, Nichol 27 Apr 1939 Quitobaquito, 30 Nov 193%larbison 26195 Alamo
Canyon, 3600 ftTinkham 19 Apr 19421.5 mi E of Bates Well, 18 Mar 1946puld 3006 The Cones, on trail
to Mount Ajo, 3565 ft, 10 Apr 200%;elger 05-240

CP: Childs Mt, cliff ridge near tower (summit), one plas¢en, Mar 2004Curtis McCasland
(observation).

TA: Tinajas Altas, wash just below the lower tank, rafeJan 200Z-elger(observation).

Penstemon pseudospectabili®l.E. Jones subspseudospectabilis
Mojave beard-tongue. Figure 46.

Herbaceous perennials often 0.5-1+ m tall, also floweniribe first year. Stems and leaves
glaucous and glabrous. Larger leaves 7-16.5+ x 3.3-5 cm, bmad8; to triangular ovate above,
the margins coarsely toothed; lower leaves petioled apdrate, the middle ones sessile, and the
upper leaves connate (leaves of the opposite pair joined b#seis). Pedicels, calyces, and corollas
sparsely to moderately glandular hairy. Corollas brigisiespurple, 2.5-3 cm long. Staminode
glabrousor sparsely bearded with glandular hairs. Capsules 10-14omgn Flowering during
cooler months, from mid-October but mostly February—April.

Mountains in the eastern part of Organ Pipe, and joealll mostly in canyons and at higher
elevations in the western part of the flora area.

This species occurs in Arizona, southeastern Califosmathern Nevada, southwestern New
Mexico, and northern Sonora. The western populationsuasp pseudospectabilis

OP: Arch Canyon, 3500 ft, 28 Mar 196bpckwood 161 Grass Canyon, 2600 ft, 26 Feb 1978,
Bowers 1091

CP: Major ravine N of Eagle Tank (Simmons 1966). Largstwhelow Heart Tank, locally rare, 27
Feb 1993Felger 93-160 Cabeza Prieta Peak, 2550 ft, N-facing side of sumimitMar 1995,Yeatts3648
(CAB).

TA: Tinajas Altas, frequent in wash above tanks, 487 m, 8 B4, Hodgson 2723DES). Frontera
Canyon, 18 Mar 199&.elger (observation). Canyon above Tinajas Altas, canyttoim and lower N-facing
slopes among rocks, 26 Oct 206é|ger 04-77

tPenstemonsp.
TA: tTinajas Altas, fruits, 10,950 & 11,040 ybp
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Figure 46. Penstemon pseudospectabgisbsp pseudospectabilisEstes Canyon: (A) 17 May 2015; (B & C)
27 Feb 2014; (D & E) 13 Jan 2014.

Plantago— Plantain

Those in the flora area: Small, winter-spring ephelseravegetative stems very short,
commonly appearing stemless. Leaves in close spir@mbdinig a basal rosette, slender and parallel
veined. Flowering stems slender and leafless. Flowespikes, usually wind-pollinated, radially
symmetrical or nearly so, and 4-merous. Sepals grepapary, the corollas papery, straw-colored,
and persistent. Capsule opening around the middle (cirasiel, 2-seeded. When water contacts
the seed coat it quickly forms a jacket of slime (nmagg! that on drying tenaciously glues the seed to
any available substrate.

Annual and perennial herbs. Worldwide; 250 species.

1. Bracts broadly ovate to obovate, with broad papery-mermbsamargins, none longer than the
sepals; Seeds ShINY.......c.oi i Plantago ovata
1. Bracts linear to narrowly oblong, all green (or smes with minute membranous wings at base),
the bracts of the lower flowers usually much longer thanepals; seeds dulPlantago patagonica
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Plantago ovataForsskal varfastigiata (E. Morris) S.C. Meyers & Liston

[P. insularisEastwood.P. fastigiataE. Morris. P. insularisvar.fastigiata(E. Morris) Jepson, nd.
insularis Nyman ex Briquet]

Woolly plantain, Indian wheapastora mumsa. Figure 47.

Winter-spring ephemerals, highly variable in size dependingodrmoisture, usually with a
well-developed slender taproot. Herbage, flowering stamdinflorescences moderately to densely
pubescent with loosely woolly and silky silvery-white haiGotyledons narrow-linear, dark brown
when dry and often persistent. Plants generally appest@émgless, but sometimes forming a short,
leafy stem occasionally reaching 7.5 cm tall. Leave${4)f cm x 1-10 mm, erect to ascending or
spreading, linear to linear-lanceolate, gradually nardopetow to a winged petiole; margins entire.

Figure 47. Plantago ovatavar. fastigiata (A) By Lucretia Breazeale Hamilton. (B) Estes @am 27 Feb
2014. (C) W of Quitobaquito, along U.S./Mex border, 5 Feb 2(0§.11 mi E of Why, Hwy 86 at mile 62, 5
Apr 2015. (E) Red Tanks parking area, North Puerto Blano@Dt5 Mar 2015.

There is considerable variation in plant size, leafthyidand pubescence (Felger 2000).
Plants from the most arid southwestern corner of the #icga and the Gran Desierto dunes in Sonora
often have especially narrow leaves, often only 1-1.5 mde.wDrought-stressed plants can be as
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small as 6.4-12 mm tall, with persistent cotyledons to aRlomg, only two leaves 7 mm long, and a
peduncle bearing a single flower and fruit.

Flowering stems (peduncle or scape plus spike) usually $exeraore per plant, erect to
ascending, (3) 4-20 (30) cm tall, leafless, mostly many-fledierFlowers and bracts straw-colored
and papery. Floral bracts 2.5-3 mm long, broadly ovategbtl§liobovate, with a thickened green
midstripe and broad, papery-membranous white margins; thesbsadt sepals similar. Flowers
protogynous (the stigma protrudes from the unopened corolla hbstamens expand). Corollas
membranous-papery and brown, the lobes broad and spre&aesh, young flowers, however, have
transparent white or pale pink corolla lobes, and the stgtl stigma are reddish lavender. Stamens
quivering in the slightest breeze; filaments lavender, titbeas cream-white. Seeds (1.8) 2.1-2.5
(2.7) mm long, 2 per capsule, ellipsoid, shiny yellowish- orisédldrown, the outer face convex, the
inner face flat and excavated.

Abundant and widespread, especially well developed on sswily including dunes, and
desert plains and valleys, hills, and at least most msto their summits. This species has been in
the region for at least 20,500 years, although the infraspetditis of the fossils has not been
determined. Bassett and Baum (1969) claimed the North gamepopulation resulted from Old
World introduction by California settlers in the late 18thd early 19th centuries, and a number of
authors continued to parrot this claim.

Variety fastigiatais the inland North American variety in southwestef®AUJand northern
Mexico, and one of the most common and widespread wintergsgphemerals of the Sonoran
Desert. Other varieties occur in western North Aozeand the Old World (Meyers & Liston 2008).
Plantago ovatais the only known species within the Plantaginaceae pabi@ basic chromosome
number 4; other species have 5 or 6. Of the species beldogiantagosectionAlbicans,P. ovata
is the only one also found outside the Old World (Rahn 1979).

The seeds probably were eaten by all Sonoran Desert pgtpliggson 2001). The seeds
were boiled, parched and ground into flour, or often rngesebked in water and consumed as a
beverage or eaten as a gelatin-like mass (Felger 2007; BeMeser 1985). In favorable years it is
abundant in spring and could be a significant food sourcee SEeds were also widely used
medicinally. Commercial psyllium seed derives from walted varieties or forms of Old Worlel
ovataandP. psyllium

OP: Tres Alamos Canyoriichol 24 Feb 1939 Alamo Canyon, 3000 ft, 14 Mar 1948gnson 10683
Dripping Springs, 15 Apr 195Rarker 7908 6 mi E of Hwy 85 on Camino Dos Republicas, 11 Feb 1978,
Bowers 1039 Aguajita Wash, 19 Jun 198Belger 89-261(ORPI). Armenta Road 1.4 mi W of Ariz Hwy 85,
11 Mar 2003 Felger 03-256 W side of Sierra Santa Rosa, along border, 12 Mar Zafger 03-373(ASU).
tAlamo Canyon, seeds, 1150 ybp. tMontezuma’'s Head, see480 30p.

CP: Pinta Sands, 1 Feb 199Relger 92-25 Near Tule Well, 19 Mar 199X eatts 3228 CAB).
Charlie Bell Pass, 3 Apr 199%yhipple 3923 Charlie Bell Road near east Refuge boundary, 9 Apr 1993,
Felger 93-320

TA: Above the tinajas, 19 Mar 199Belger (observation). Coyote Water, 21 Feb 20Bélger 05-

123 tButler Mts, seeds, 740 to 11,250 ybp (6 samples).

Plantago patagonicaJacquin
[P. purshiiRoemer & SchultesP. purshiivar.oblongata(E. Morris) Shinners]
Pastora Figure 48.

Winter-spring ephemerals somewhat resemifingvata Herbage with tawny brown hairs.
Leaves linear to linear-lanceolate, often 2—8 (12) cm lokdowering stems leafless, erect to
ascending, often (6) 9—20 (27) cm tall. Bracts green or teoee with minute membranous wings
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near the base, linear to nearly oblong, the bracts subtendingwéeflowers often more than twice
as long as the sepals, becoming shorter on upper flowersspikiel-bracts 3.5-5 (6) mm long.
Flowers cleistogamous (self-pollinating in the bud, the astm®t exserted beyond the corolla
mouth). Corollas moderately bilateral. Seeds 3 mm [Bmegr capsule, dull dark brown.

Widespread, valleys to rocky slopes across Organ &ipept the southwestern part; Ajo
Mountains westward to the eastern part of Cabeza Prieta

Figure 48. Plantago patagonica (A & C) Wash crossing Hwy 85, N boundary of Organ Pipe-é52015.
(B) Javelina Mountain, Sauceda Mts, 3 Apr 2005. (D) 11 wii Why, Hwy 86 at mile 62, 5 Apr 2015.

Western North America from Canada to northern Mexdnd introduced farther east, and
disjunct in Argentina and Chile.

The seeds were used in similar ways as those o¥ata(Hodgson 2001), bu®. patagonica
is not as widespread or common in the Sonoran Desert.

OP: Alamo Canyon, 14 Mar 194Benson 10683 Near Arch Canyon, 28 Mar 196Sjles 558 San
Cristobal Wash near W boundary, 20 Mar 20R8tman 2003-370 Floodplain near N end of Pozo Nuevo
Hills, 11 Apr 2003,Rutman 2003-454 Trail from The Cones to Mount Ajo, 4090 ft, 10 Apr 30Gelger
(observation).

CP: Jose Juan Represo, 12 Jun 199ger 92-560 San Cristobal Wash at Camino del Diablo, 10
Apr 1993,Felger 93-377

Pseudorontium
One species; a genus segregated #omrrhinum
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Pseudorontium cyathiferum (Bentham) Rothmaler
[Antirrhinum cyathiferunBentham]
Desert snapdragon, dog’s mouth. Figure 49.
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Figure 49. Pseudorontium cyathiferum(A, C—F) Sandy wash, S side of Sierra Blanca, RieaBiosphere
Reserve, Sonora, 18 Feb 2015. (B) N of Mulegé, Bajdoaik Sur, 25 Oct 2006, photo by Patrick Alexander
(SEINet).

Non-seasonal ephemerals, 3-25 cm tall, viscid (sticky) glandhairy and foul smelling;
often with more than one major stem and branched mfsstly the lower half of the plant. Leaves
opposite at lower 1 or 2 nodes, alternate and usually gipdusdller upwards; prominently petioled;
leaf blades ovate to broadly lanceolate, often with agjtzaids (dark purplish areas); larger leaves
1.5-4 (5.5) x 0.8-1.6 cm. Pedicels shorter than the flowdrsig turning downward, inverting the
fruit. Corollas 1 cm long, purple-blue with darker veimg lip with 2 yellow spots and hairy at the
entrance to the throat. Capsules globose. Seeds m#&»2.5 mm long, whitish, becoming dark
brown with age, with a wide cup-shaped wing surmounted biyearl body 1.5-1.7 mm long and
tuberculate on irregular ridges.

Washes, bajadas, canyons, and slopes; widespread therosgion but seldom common.
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Sonoran Desert in southwestern Arizona, southeasteifior@al, both Baja California states,
and Sonora.

OP: Quitobaquito, 27 Nov 193%arbison 26184SD). Senita Basin, 2 Mar 198aker 7715ASU,
ORPI). Alamo Canyon, 15 Mar 200Rutman 2003-32%0RPI). NE slope of Pinkley PeaRutman 31 Oct
2003(ORPI).

CP: 26 mi W of Papago Well, Tule Mts, 1000 ft, 15 Apr 19B@nson 10792 Near Tule Well: 20
Mar 1992, Yeatts 3236(CAB); 23 Mar 2002,Harlan 512. Cabeza Prieta Tanks, 15 Jun 1982|ger
(observation).

TA: Frontera Canyon, 18 Mar 199Belger (observation). Tinajas Altas Pass, 2 Mar 2(084¢
Carnahan photo.

Sairocarpus— Snapdragon
Winter-spring ephemerals. Branchlets often twiningeaves alternate, except lowermost
leaves opposite. Flowers small and snapdragon-like. Capstded with many seeds.

At least a dozen species in southwestern USA and nstémeMexico. A genus segregated
from Antirrhinum (Barringer 2013, and in press).

1. Plants glandular-pubescent; leaves mostly ovate; pgdiwatly not longer than the flowers
....................................................................................................... Sairocarpus nuttallianus

1. Plants glabrous or essentially so (except sparsely priiegdase); leaves mostly linear or nearly
so; pedicels mostly longer than the flowers .........cmeveeeieiiininnnnen . Sairocarpus watsonii

Sairocarpus nuttallianus (Bentham) D.A. Sutton

[Antirrhinum nuttallianumBentham subspsubsessildA. Gray) D.M. Thompson.A. nuttallianum
var.subsessil€A. Gray) JepsonA. pusillumBrandegee]

Lesser snapdraggwiolet snapdragon. Figure 50.

Plants glandular-pubescent; usually with a single mais amd only short branches from
above the approximate mid-height of the plant. The glandutysstems often stick together in
wind or when collected. Larger plants usually with sonehensile, or twining, branchlets. Leaves
0.5-3+ cm long, petioled, the blades ovate. Some plants mey ehalusively chasmogamous
flowers, the corollas about 1 cm long, violet-purple, the lower(palate) with two (sometimes
confluent) whitish patches with purple venation, the tube pittple veins; other plants may have
chasmogamous and cleistogamous flowers.

Ajo Mountains in canyons and rocky slopes to higheragiens and sometimes extending
westward along major washes to the desert floor in theityiof Hwy 85.

Southern and central Arizona, expected in northern Soaondadisjunct in Pacific southern
California to Baja California Sur.

OP: Arch Canyon, 5 Apr 197&owers 11740RPI). Junction Ajo Mt Drive with Boulder Canyon,
18 Apr 1983,Thompson 264 Alamo Canyon bridge on Hwy 8Rutman 4 Apr 200{ORPI). Alamo Canyon,
29 Mar 2003Felger 03-413.Trail from The Cones to Mount Ajo, 4025 ft, 10 Apr 2088|ger 05-272
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Figure 50. Sairocarpus nuttallianus Salero Ranch, Santa Cruz Co., photos by Sue CarnghaB81 Mar
2012; (B) 1 Apr 2013; (C) 16 Apr 2015.

Sairocarpus watsonii(Vasey & Rose) D.A. Sutton
[AntirrhinumwatsoniiVasey & Rose.A. kingii S. Watson vanwatsonii(Vasey & Rose) Munz]
Watson's snapdragon. Figure 51.

Plants with delicate stems, the larger plants ofteh wiénder, twining branchlets; often
sparsely pubescent at the base with glandular hairs, abbggaor essentially so above. Leaves
linear or nearly so, mostly 1-4+ cm long. Pedicels longgn the flowers. Corollas 6-7 mm long,
bluish purple to dark purple with the lower lip (palate) whitgped with purple, or the first flowers
often cleistogamous with highly reduced, whitish casll

In the USA known only from Organ Pipe, in the Ajo Mountans! westward to the vicinity
of the Monument headquarters. Otherwise mainly along ther&awast from the vicinity of
Guaymas to Puerto Lobos and the Sierra Viejo near Calislaagls in the Gulf of California, and
much of the Baja California Peninsula.

OP: Between Diaz Mt and Sweetwater WaSlchmitt 24 Feb 19780RPI). 2 mi W of Sweetwater
Pass [northern Sonoyta Valley], 31°59'25"N, 112°41’ 55"W, 64(EnAfacing hillside, near or under shrubs,
weak annual with prehensile lateral shoots, flowers-lavender with white center, 1 Mar 198aker 7707
(ASU, ORPI; cited by D.J. Pinkava et al, 1992, J. AZ-Newad. Sci. 24/25: 17). Estes Cany®&ytman 15
Mar 1998(ORPI). 0.5 mi E of main campground [near visitenter], rocky slopes of S-facing hiRutman 31
Mar 1998(ORPI).
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Figure 51. Sairocarpus watsonii E-facing hillside, northern Sonoyta Valley, witkmbrosia deltoidea,
Carnegiea gigantea, Calliandra, CoursetendSimmondsial Mar 1989Baker 770{ASU 159935).

Stemodia
Mostly perennial herbs and some shrubs; worldwide; 50 species

Stemodia durantifolia (Linnaeus) Swartz
Purple stemodia. Figure 52.

Herbaceous perennials, also flowering in the first seagems usually erect, to 30—40 tall;
glandular pubescent. Leaves opposite, larger leaves often 8—16ngyrthe first leaves in a basal
rosette, upper stem leaves reduced; leaf margins serrétedicels 1-6 mm long; sepals 6-8 mm
long; corollas 8-10 mm long, dark blue. Capsules ovoid; seedg ma

In the flora area known only from several records aerstedge in the bottom of Alamo
Canyon.

Southwestern USA and tropical America.

OP: Alamo Canyon: WasltDakan 2 Feb 19720RPI); Wash bed of S fork of Alamo Canyon, next to
a pool, 7 Sep 201Rutman 20130907-5
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Figure 52. Stemodia durantifolia Alamo Canyon near Alamo Well: (A) 9 Sep 2013; (B) Mar 2014.
(C) King Canyon, Tucson Mts, 21 Feb 2009, photo by Rafkiexander (SEINet). (D) Sabino Canyon, Santa
Catalina Mts, Aug 2011, photo by Anthony Mendoza (SEINet)

Veronica
Northern Hemisphere, especially Eurasia; 250 species.

Veronica peregrinalLinnaeus subspalapensis(Kunth) Pennell
Purslane speedwell, necklace-weed. Figure 53.

Delicate winter-spring ephemerals, (6) 10-30 cm tall. Leavel lower stems glabrate, the
upper stems with slender stalked glands. Leaves opposite, 6x2bmg, usually deciduous by
fruiting time, oblong to elliptic or oblanceolate, thangins entire to shallowly toothed. Racemes
elongated, mostly terminal, reaching 15-25 cm on larger plémesfloral bracts alternate and
gradually reduced upwards. Pedicels short. Flowersitmiand inconspicuous. Sepals 4, fruiting
sepals 2.5-4 mm long. Corollas and stamens white, theasfialler than the calyx. Stamens 2.
Capsules obcordate, 3—4 mm wide, distinctly flattened, wiger lbng. Seeds yellow-orange, many,
(0.6) 0.7 (0.8) mm long, smooth, flattened on one side, ridgéiadeonther side.

Locally on wet soil at charcos, tinajas, and canyotebot waterholes and puddles,
sometimes abundant at the large playas in Cabeza Paietaformerly bordering the pond at
Quitobaquito.

This subspecies ranges from Alaska and Canada to CAmberica and South America.
Another subspecies occurs in temperate North Americ&arabia.
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Hartwell Canyon, NW of Sedona, Yavapai Co., 4 May 200®t@by Max Licher (SEINet). (C) Middle fork
of Alamo Canyon, 26 Mar 2005.

OP: Quitobaquito: WithPoa annuaand Myosurusin marshy area bordering alkaline pool, 18 Mar
1945, Gould 2987 Wet soil on edge of lake, 17 Apr 19%2arker 7995 Alamo CanyonPakan 6 May 1973
(ORPI). Bull Pasture, 5 Apr 197Bpwers 120{ORPI).

CP: Las PlayasPhelps 19 Mar 1978ASU). Jose Juan Represo, 12 Jun 188Rjer 92-563 Cabeza
Prieta Tanks, 15 Jun 199%¢lger (observation).

PLUMBAGINACEAE - Leadwort Family
Perennial herbs and shrubs; 27 genera, 836 species.

Plumbago
Herbs and shrubs; worldwide, 20 species.

Plumbago zeylanicaLinnaeus
[P. scanden&innaeus]
Doctorbushgstrenina Figure 54.

Sprawling subshrub perennials, with upright to scandent stea@ves thin, mesophytic, and
tardily drought-deciduous, often 6-10+ cm long, petioled,bthdes lanceolate to elliptic or ovate.
Flowers 5-merous, often 1+ cm wide. Corollas, filamestide and stigma satiny white, the anthers
violet-purple before opening longitudinally to shed the whitegmolthe anthers then turn dark blue.
The calyx bears stalked glands that stick to almosharmytand similar glands on the flowering stalk
and bracts begin exuding at about the time of anthesis,gsephatecting the flowers and fruits from
predation; the calyx encloses the fruit. Fruits of 1-seed@dules, 8 mm long, circumscissile near
the base, readily detaching and adhering. Flowering at vaseasons with warm weather and
sufficient soil moisture.

Uncommon, in mesic areas of canyons in the Ajo Moustain



Felger & Rutman: SW Arizona Flora, Pt. 17, Nyctaginaceae to Plumbaginaceae 74

Eastward in southern Arizona to Texas, Florida, arioisth America and widespread in the
Old World.

OP: N fork of Alamo Canyon, 2750 ft, 7 Oct 1993arker 7744 Arch Canyon, 3 May 197®owers
1299
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Figure 54. Plumbago zeylanica Cultivated plant in Ajo garden: (A & C) 28 Sep 2008; (D)Sxp 2006. (B)
Barranca de Batopilas, Sierra Madre Occidental, Chilmuaiiexico, 22 Mar 2007, photo by Patrick Alexander.
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