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ABSTRACT

A tlonistic and natural history account 1s provided for six eudicot families as part of the vascular
plant flora of the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta
National Wildlite Refuge, and the Tinajas Altas Region in southwestern Arizona. This portion of the flora
includes Malpighiaceae, Malvaceae, Martynmiaceae, Molluginaceae, Montiaceae, and Moraceae. Four
species are not native, three of which are established as reproducing populations. This 1s the sixteenth
contribution for this flora, published 1n Phytoneuron. These contributions are also available open access
on the website of the University of Arizona Herbarium: http://cals.arizona.edu/ herbarium.

This contribution to our flora m southwestern Arizona mcludes 6 eudicot families:
Malpighiaceae (1 species), Malvaceae (25 species, 14 genera), Martyniaceae (2 species, 1 genus),
Molluginaceae (2 species, 2 genera), Montiaceae (4 species, 4 genera), and Moraceae (2 species, 2
oenera). The flora area covers 5141 km” (1985 mi®) of contiguous protected areas in the heart of the
Sonoran Desert (Figure 1).

The first article in this series includes maps and brief descriptions of the physical, biological,
ecological, floristic, and deep history of the flora area (Felger et al. 2013a). This flora includes the
modern, present-day taxa as well as fossil records from packrat middens. Explanation of the format
for the flora series 18 provided in part 3 (Felger et al. 2013b). Fanuly designations follow APG III
(Angirosperm Phylogeny Group 2009; also see Stevens 2012). Non-native taxa established in the
flora arca are marked with an asterisk (*) and the one non-native not established in the flora area 1s
marked with double asterisks (**). Fossil taxa are indicated with a dagger symbol (F).
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All specimens cited are at the University of Arizona Herbarmum (ARIZ) unless otherwise
indicated by the abbreviations for herbaria at Cabeza Pricta National Wildlife Refuge (CAB), Organ
Pipe Cactus National Monument (ORPI), and the standardized abbreviations for herbaria (Index
Herbariorum, Thiers 2015). All photos and scans are by Sue Rutman unless otherwise stated and
botanical illustrations are by Lucretia Breazeale Hamilton (1908-1986). Descriptions and keys

pertam to taxa and populations as they occur in the flora areca. Local distributions and growth forms
are shown 1n Table 1.
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Figure 1. Flora area in southwestern Arizona. OP = Organ Pipe Cactus National Monument; CP = Cabeza

Pricta National Wildlife Refuge; TA = Tinajas Altas Region. Green shading indicates approximate boundaries
of federally designated wilderness.
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Table 1. Local distributions and growth forms of Malpighiaceae, Malvaceae, Martyniaceae, Mollugmaceae,

Montiaceae, and Moraceae.
= non-native taxon not establ

T = Modern taxa also represented by fossil specimen(s); * = non-native species, **
1shed in the flora area. OP = Organ Pipe Cactus National Monument; CP =

Cabeza Prieta National Wildlife Refuge; TA = Tmajas Altas. SU = summer/warm season ephemerals; WI =
cool-season/winter-spring ephemerals; NS = non-seasonal ephemerals; AP = facultative annuals or perennials;
PR = perenmials. Localities and growth forms in parenthesis are taxa not locally established (not reproducing).

e o Growth Form |
Taxon | — Ephemerals Facultative |
Organ | Cabeza | Tinajas Summmer | Winter | VO Annuals or | Perenmals
Pipe | Prieta | Altas Seasonal | Perennials

MALPIGHIACEAE | | | | | | |
TColtsia gracilis OP P PR
MALVACEAE
Abutilon abutiloides OP PR
Abutilon incanum OF CP PR
Abutilon malacum OP P PR
Abutilon palmeri OP CP PR
Anoda pentaschisia OP SU
Avenia filiformis OP P AP
TAyenia microphylla OP PR
TEremalche exilis OP CP WI
THervissantia crispa OP CP PR
Hermannia pauciflora OP PR
Hibiscus biseptus OP PR
Hibiscus coulferi OP CP PR
THibiscus denudatus OP CP TA PR
Horsfordia alata OP CP TA PR
Horsfordia newberryi OP P TA PR
tHorsfordia sp./spp. (OP) (PR)
*Malva parviflora B2 WI
Malvastrum bicuspidatum OP PR
Malvella leprosa CP PR
Malvella sagittifolia CP PR
Rhvynchosida physocalyx OP PR
Sida abutifolia OP AP
TSphaeralcea ambigua P CP TA PR
Sphaervalcea coulteri OP P TA NS
Sphaeralcea emoryi OP CP TA AP
Sphaeralcea laxa OP PR
TSphaeralcea sp./spp. (OP) (TA)
MARTYNIACEAE
Proboscidea altheifolia OP CP TA PR
Proboscidea parviflora OP SU
MOLLUGINACEAE
*Glinus radiatus CP SU
*Mollugo cerviana OP CP TA SU
MONTIACEAE
Calandrinia menziesii OP WI
Calyptridium monandrum OP WI
Claytonia perfoliata OP WI
Phemerianrhus op PR
aurantiacus
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MORACEAE
**Ficus carica (OP) (PR)
Morus microphylla OP PR

MALPIGHIACEAE — Malpighia Fanuly

Herbaceous perenmals, lhianas, shrubs, and trees. Nearly worldwide, mostly tropical and
subtropical regions; 68 genera, 1250 species.

Cottsia

Shightly woody vines, often twining in shrubs. Fruits 2- or 3-winged samaras. Southwestern
USA and northwestern Mexico; 3 species. A genus segregated from Janusia.

Cottsia gracilis (A. Gray) W.R. Anderson & C. Davis
[Janusia gracilis A. Gray]

Slender janusia; fermina. Figure 2.
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Figure 2. Cottsia gracilis. Alamo Canyon trail: (A) 3 Sep 2014; (B) 7 May 2006. (C) Sauceda Mts, 4 Aug
2013. (D) Drablo Canyon, 12 Sep 2013.

Perenmial vines climbing 0.5-1.5 (2) m into shrubs and trees, or non-vining 1n open habitats
and as short as 30 cm, often dying back severely in drought; moderately to densely pubescent with
double hairs (T-shaped, attached in the nuddle with 2 opposite-pointing arms—Malpighian hairs).
Stems often intertwined, slender, and tough. Leaves opposite, gradually drought deciduous, 1.5-4.5
cm long, short petioled; blades linear to narrowly lanceolate, entire, with 2 (6+) tooth-like red-brown
glands 0.1-0.5 mm long near the base; stipules minute or absent. Flowers several or more 1n axillary
clusters or sometimes solitary; pedicels jointed with 2 bractlets; flowers 11.5-13.6 mm wide, 5-
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merous and weakly bilateral. Sepals green, 4 of them with paired, fleshy, oval oil glands 0.5-0.9 mm
wide (in drought 2 sepals often with only 1 gland), the fifth sepal glandless. Petals and stamens
bright yellow, petals 5 in number, 5-6 mm long, subequal, clawed basally, the blade margins fringed
or toothed. Fruits of 2 or 3 one-winged nutlets or samaras, each 1-1.4 cm long, the wings papery,
oreen to reddish green. The principal pollinators are anthophorid bees such as Ceniris seeking o1l
from the sepal glands (see Krameriaceae, Felger & Rutman 2015).

Mostly on rocky slopes, hills and mountains, upper bajadas, washes, and canyons scattered
across much of the flora area. This small vine has a 14,500-year history in the Ajo Mountains.

Southern Arizona to west Texas, southward to central Mexico, and both states of Baja
Califorma.

OP: Walls Well, Nichol 28 Apr 1939. 15 m1 N of Bonito Well, 9 Apr 1941, McDougall 57. 5.1 m1 by
road NE of Visitor Center along Ajo Mtn Drive, 5 Nov 1977, Bowers 909. Quitobaquito, 29 Mar 1988, Felger
88-125. E end of Quitobaquito Hills, N-facing granitic slope, 24 Oct 1990, Felger 90-478. Trail from The
Cones to Mount Ajo, 4090 ft, 10 Apr 2005, Felger (observation). TAlamo Canyon, fruit, 8,130 to 14,500 ybp
(3 samples). TPuerto Blanco Mits, on nidge, fruits, 3440 to 7970 (3 samples).

CP: Chalds Mt, 18 Aug 1992, Felger 92-643C. Base of Scarface Mt, 1650 ft, dutenreith 20 Mar 1992
(ASC). Observations, Felger: 1 m1 W of Refuge boundary on Charlie Bell Rd, 18 Aug 1992; N side Sheep

Peak, 31 Jan 1992; N side Tule Mountains, 2 Feb 1992; Canyon at Agua Dulce Tank Cabeza Prieta Tanks,
Heart Tank, 13—15 Jun 1992,

MALVACEAE — Mallow Family (includes Sterculiaceae)

Ephemeral or perenmal herbs, shrubs with soft wood (elsewhere also trees, some very large,
such as Ceiba);, mostly with stellate hairs, some also with forked or simple hawrs. Leaves alternate,
simple (those in the flora area) but sometimes deeply cut, stipules usually well developed. Flowers
usually radial, often subtended by an epicalyx (involucel)—bracts immediately subtending the calyx,
or the epicalyx absent. Calyx 5-lobed or parted; petals 5, separate except where fused basally to the
stamen tube. Stamens mostly many or 5 or more, the filaments united at least basally, or more often
united into a column surrounding the ovary and style, the upper portions of filaments free from the

column. Fruits (those in the flora area) capsular (opening through longitudinal splits) or schizocarps
(separating into single-carpel segments or mericarps).

Worldwide, mostly tropical and temperate; 240 genera, 4350 species. Mallows 1n the local
flora include 14 genera with 25 species (Table 1). Nearly all (23 species, 92%) occur in Organ Pipe
and 15 (60%) m Cabeza Prieta, and only 6 species (2.4%) occur m the hyperarid Tinajas Altas area.
The majority (18 species, 72%) of the mallows 1n the flora area are perenmals, and only 7 species are
annuals.

1. Flowers minute (5—6 mm wide), the perianth maroon, with 5 fertile stamens and 5 staminodes;
fruits 5 mm wide, globose, and studded with blunt spmes.............cooooiiiiiiiiiiiii, Ayenia
1. Flowers mostly at least 10 mm wide with petals of various colors but not maroon; stamens 5
(Hermannia) or numerous; fruits mostly more than 5 mm long or wide, globose or not, not studded
with blunt spmes.

2. Herbaceous perenmials; flowers yellow, the stamens 5, the filaments united basally; capsules with
5 thin, bristly wings... e R i1 1) (P
2. Mnuals/ephemerals perenmals or shrubs ﬂﬂwers Df various CD]DI‘S mcludmg yellﬂw the
stamens numerous, the filaments united n a cﬂlun:m fruits not with bristly wings as above.
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3. Perennials; fruit a loculicidal capsule of 5 persistent segments each with a standing rib

(septum), opening wide at MAtUIILY ..o e Hibiscus
3. Ephemerals and perennials; fruit a schizocarp, the segments (mericarps) indurate to papery and

inflated, dehiscent or indehiscent, persisting or dispersing.

4. Lower leaves petioled, upper leaves of flowering branches sessile; flowering and fruiting

pedicels thread-like (filiform), bent at a conspicuous joint; fruits inflated like miniature paper
1 L TTN T —————— Herissantia

4. Lower and upper leaves petioled; pedicels usually not thread-like and mostly not bent at a
joint; fruits not inflated.

5. Lower and upper portions of each mericarp markedly dissimilar, the lower chamber
indehiscent, the upper part dehiscent with flared membranous wings.

6. Lall slendershrubssopiealymabsnt. ..o 5 Horsfordia
6. Small to tall annuals or bushy perennials or small shrubs; epicalyx present, of 3 bracts.
............................................................................................... Sphaeralcea

5. Mericarps with a single chamber (not differentiated into upper and lower chambers).

7. Herbaceous root perenmials with prominent rhizomes; leaf blades conspicuously

ASYMMELTIC At DaASC. .. ittt et e et e e Malvella
7. Annuals or perennials, without rhizomes; leaf blades symmetric.

8. Perennials from a thick, carrot-like root; epicalyx absent; calyx enlarging and inflated

S T Rhynchosida
8. Root not markedly thick; epicalyx present or absent; calyx not conspicuously enlarging
and not inflated.

9. Epicalyx none; mericarps 5—10, 1- or 3-seeded.

10. Robust herbaceous perenmals or shrubs; fruits 615 mm wide; mericarps 8-10, 3-

S L O O O S S S Abutilon
10. Ephemerals or small, delicate perenmal herbs; fruits 4-5 mm wide, mericarps 3,
1-seeded.

11. Summer-fall ephemerals; lower (larger) leaves mostly more than 5 cm long, the
blades relatively thick (coriaceous), ovate and often 3 lobed, the margins coarsely

toothed or not; petals 10 mm long, and entire. ..........coooiiiiiiiiiiiiiiin Anoda
11. Small annuals/ephemerals or weakly perennial herbs; larger leaves often 1.5-4
(6) cm long, the blades ovate to oblong, thin, usually cordate at base, the margins

crenate-toothed; petals 5—6 mm long, shallowly notched attip.................... Sida
9. Epicalyx present; mericarps (8) 1015, 1-seeded.

12. Small shrubs with slender but woody stems; epicalyx with conspicuous
lanceolate bracts; corollas orange; mericarps 9-11, horseshoe-shaped with 2 dorsal
BT s AR AR ARSI WSz YR ASTI I
12. Winter-spring ephemerals (annuals); epicalyx with mconspicuous filiform
bracts; corollas white or pale pink; mericarps (8) 10—135, without dorsal cusps.
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13. Leaf blades ovate; petals entire, not notched; firuits 4—4.5 mm wide;

mericarps 12— 15 Eremalche
13. Leaf blades orbicular to kidney-shaped; petals deeply notched at the tip; fruits
7-8 mm wide; mericarps about 10 (11)......oovniniiiiee e Malva

Abutilon — Indian mallow; Malva

Herbaceous perennials or shrubs (those in the flora area, elsewhere also trees), the herbage
usually densely pubescent with stellate hawrs. Pedicels jointed (usually best seen on fruiting pedicels,
the fruits usually break off at the jomnt). Epicalyx none. Corollas often yellow or orange. Fruit a
schizocarp; mericarps 5—10, often with 3 seeds each (the mericarps are laterally fused to a greater or
lesser extent and are not released). Flowering during warm months with sufficient so1l moisture.

Nearly worldwide, mostly tropics and subtropics; 160 species.

1. Capsule segments (mericarps) 3, the tips blunt and rounded; calyx lobes not overlapping, the
fruiting calyx shorter than the mericarps.

2. Leaf tips mostly acute-acuminate (pointed); fruiting calyx 2.8—4 mm long, Y4 as long as

mericarps; petals pale orange with a maroon spot atthe base........................ Abutilon incanum
2. Leaf tips obtuse (blunt); fruiting calyx 4-6 mm long, 2 to %4 as long as the mericarps; petals
NN IETIN 01| L I e 1) e I ———— Abutilon malacum

1. Mericarps 7 or more, the tips slender and pointed; calyx lobes overlapping basally, the fruiting
calyx about as long as the mericarps.

3. Leaf blades not especially velvety; stems and mericarps with hairs less than 0.5 mm long.
.............................................................................................. Abutilon abutiloides
3. Leaf blades soft and velvety; stems and mericarps with hamrs 0.8-2.5 mm long.
................................................................................................. Abutilon palmeri

Abutilon abutiloides (Jacquin) Garke ex Hochreutiner
Pintapan. Figure 3.

Shrubs to less than 1 m tall, the branches often spreading. Leaf blades broadly ovate, 2-10
c¢m long, the margins shallowly toothed. Petals, stamens, and styles yellow to pale orange, petals 1
cm long; stigmas red. Fruits 10—15 mm wide; fruiting calyx about as long as the mericarps, the
mericarps 8—10, 3-seeded; carpel walls with small stellate hawrs and longer simple hawrs (to 1 mm
long) on the upper (dorsal) margin. Seeds 3 per mericarp, 3 mm long, with minute hairs arranged 1n a
reticulate pattern, recurved when dry, standing up straight when damp or wet. Flowering response
non-seasonal.

Ajo Mountains, especially i canyons, and locally in the Puerto Blanco Mountains. Southern
Arizona and Texas to Oaxaca, and the Caribbean.

Abutilon californicum Bentham 1s a Gulf of Califormia segregate of the more widespread,
inland, southern, and tropical A. abutiloides. Abutilon californicum extends northward to the Pinacate
region 1n Sonora near the flora area but 1s not known to range into Arizona. The distinctions between
these taxa are subtle differences 1in pubescence (see Fryxell 1988); they are geographically narrowly
segregated and 1t remains to be seen 1if they mntergrade at the zones of contact in Sonora.

OP: Alamo Canyon, 3 Dec 1977, Bowers 990. Arch Canyon, 900 m, Felger 90-533. Large wash
draming NE slopes of Pinkley Peak, 31 Oct 2003, Rutman 20031031-40 (ORPI).
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Figure 3. Abutilon abutiloides. Alamo Well: (A) 3 Sep 2014; (D) 26 Feb 2014; (E) 15 Sep 2013. (B) Boulder
Canyon, 30 Sep 2014. (C) Below Molino Basin, Santa Catalina Mts, 13 Aug 2010, photo by Ries Lindley.

Abutilon incanum (Link) Sweet
|A. pringlei Hochreutiner]
Pelotazo. Figure 4.

Shrubs often 1-1.6 m tall with slender, upright stems; densely and velvety pubescent with
minute stellate hairs. Petioles prominent; leat blades ovate, often 3—10 cm long, cordate at the base,
acute to acuminate at the tip, greener above, gray-green below, the margins toothed. Flowers solitary
in leaf axils and 1n large, open, terminal inflorescences. Pedicels often jointed 2.5-3 mm below the
calyx, the pedicel usually thickened above joint even 1n bud. Corollas pale orange with large maroon
spots 1 the center; petals 4-6 mm long, retlexed with age; filaments red below, yellow above;
stigmas red. Fruits 6.5—-8 mm x 5—7 mm; mericarps 3, blunt tipped, nearly always 3-seeded; fruiting
calyx 2.8—4 mm long.

Canyons and rocky slopes, often north facing, in ranges along the east side of Cabeza Prieta
and widespread in Organ Pipe.

Arizona, New Mexico, and Colorado and northwestern Mexico in both states of Baja
California, Sinaloa, and Sonora, and disjunct in Hawaii.

OP: Alamo Canyon, 17 Dec 1939, Harbison 26264. Dripping Springs, 16 Apr 1952, Parker 7906.
Estes Canyon, Hesselberg 16 Oct 1966. Foothills of Santa Rosa Mts, W of Diaz Peak, 2 Apr 2003, Rutman
2003-440 (ORPI). Senita Basin, Warren 10 Apr 1975.

CP: Agua Dulce Mts, 14 Sep 1992, Felger 92-728.
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Figure 4. Abutilon incanum. Alamo Canyon: (A) 24 Mar 2008; (C) 26 Mar 20035; (F) 26 Feb 2014. (B) Bull

Pasture Trail, 8 Sep 2014. (D) By Lucretia Breazeale Hamilton. (E) Diablo Canyon near Ajo Mountain Drive,
30 Sep 2014.

Abutilon malacum S. Watson
Yellow Indian-mallow. Figure 3.

Shrubs 0.5—1 m tall; densely, velvety, and minutely stellate pubescent. Petioles prominent;
leat blades often 1.5-6 cm long, broadly ovate to orbicular, cordate at base, obtuse at tip, dull green
above, somewhat yellow-green below with prominent raised veins, the margins toothed. Flowers
solitary 1n leaf axils or in few-flowered terminal inflorescences. Pedicels 12-30 mm long, the joint
often 2-9 mm below the calyx base, the joint occasionally obscure, the pedicel usually thickened
above the joint. Corollas and stamens uniformly yellow-orange, the corollas spreading, 1.5 cm wide.
Fruiting calyx 4-5 mm long. Fruits 6-8 mm wide and long; mericarps 5, the tips blunt, 3-seeded.

Canyons and rocky slopes in Organ Pipe and the eastern part of Cabeza Prieta.

Southern Arizona to Texas, and southward to northern Sonora and San [uis Potosi.

OP: 40 m1 Drive, in Olneya and Acacia thicket, 12 Jul 1962, Ranzoni 192 (ORPI). Pmkley Peak, ¥irt
11 Nov 1988. Puerto Blanco Mts, Wirt 17 Sep 1990.
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CP: Cabeza Pricta Tanks, 6 Apr 1979, Lehto 1.23521. Scarface Mt, 1650 ft, Autenreith 20 Mar 1992

(ASC). Canvyon of Agua Dulce Spring, 26 Feb 1993, Felger 93-87. N bajada of Little Ajo Mts at Charlie Bell
Road, 5 Sep 2014, Rutman 20140905-7.
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Figure 5. Abutilon malacum. (A & F) Sierra Los Tanques, Sonora, 7 Sep 2014. (B & D) Foothills of Little Ajo
Mts at Charlie Bell Road, 5 Sep 2014. (C) Waterman Mits, Ironwood Forest National Monument, 23 Feb 2014,
photo by Sue Carnahan. (E) Wash crossing Ajo Mountain Drive, Diablo Mts, 17 May 2015.

Abutilon palmeri A. Gray

[A. aurantiacum S. Watson, not A. aurantiacum Linden ex Turczamnow. A. macdougalii Rose &
Standley]

Palmer’s Indian-mallow. Figure 6.

Sparsely branched, open and scarcely woody subshrubs to 1.5+ m tall; densely stellate
pubescent and also with longer simple hairs. Petioles of larger leaves (2.5) 4-13 ¢m long; leaf blades
conspicuously soft velvety, broadly ovate to nearly orbicular, light green above and lighter colored
below, the larger ones 4.5-15 c¢m long, nunutely to coarsely toothed, deeply cordate at base,
acuminate-acute to obtuse at tip. Flowers showy, 1n large, slender-stemmed, open and sparsely
branched termunal panicles rising well above the foliage, and also solitary 1n leaf axils. Pedicel length
highly variable, the joint often inconspicuous at tflowering time, the pedicel often thickened above
joint and usually conspicuous at fruiting time. Petals pale orange, 2-2.5 ¢m long. Fruiting calyx
about as long as the mericarps; fruits 13—15 mm wide, the mericarps about 10, 3-seeded.

Canyons 1n the Cabeza Prieta Mountains and mountains in Organ Pipe.
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Southwestern Arnizona to Sinaloa, and southeastern California to Baja California Sur; disjunct
in Tamaulipas.

OP: 10 m1 S of Bates Well, 5 Mar 1940, Benson 9923. Alamo Canyon, 14 Mar 1941, Benson 10686.

Dripping Springs, 16 Apr 1952, Parker 7948. Canyon Diablo, 13 Feb 1978, Bowers 1056.
CP: Cabeza Prieta Tanks, 6 Apr 1979, Lehto 123521 (ASU).
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Figure 6. Abutilon paimeri. Ajo: (A) 6 Mar 2015; (B) 4 Mar 2006; (C) 20 Sep 2014. (D) Estes Wash, 0.5 mile
S of Estes Canyon trailhead, 12 Sep 2013.

T Abutilon sp.
OP: TPuerto Blanco Mts, on ridge, capsule, 3440 ybp.
TA: fTinajas Altas, mericarp fragments, 5860 to 11,040 ybp (3 samples).

Anoda
Ephemerals or perenmal subshrubs. Americas and Australia, mostly in Mexico, 23 species.
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Anoda pentaschista A. Gray

Field anoda. Figure 7.
summer-fall ephemerals; erect-growing, slender and generally sparsely-branched; sometimes

reaching 1 m tall. Younger stems sparsely stellate-tomentose or glabrate. Leaf blades relatively
thick, lmghly variable, the lower leaves often broadly lanceolate, toothed, and sometimes with 2 large,
basal lobes, the larger leaves often reaching 10+ cm long and soon deciduous, the upper leaves
substantially smaller, narrower, and often linear. Floral bracts (epicalyx) absent. Flowers small,
calyx 3—5 mm long. Petals 1 cm long, yellow-orange. Fruits schizocarps, globose-depressed (oblate,
flattened at each end), 4-5+ mm wide; mericarps usually 5, the lateral walls disintegrating at

maturity.
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Figure 7. Anoda pentaschista. Bull Pasture: (A & C) 21 Sep 2008, (B) 24 Sep 2006.

Known 1n the flora area only from Bull Pasture and Arch Canyon in the Ajo Mountains. This
1s the westernmost record for this species.

Eastward across southern Arizona to Texas and through much of Mexico, often 1n disturbed
habitats. Weedy and not native in southeastern Califorma.

































































































































