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Abstract
The Gran Desierto of northwestern Sonora is one
of the most arid regions of North America. The flora
and vegetation of the Sierra del Rosario and the surrounding extensive dune system are analyzed and
compared with each other. The dunes, covering on

the order of 4,500 sq. km., support a flora of 75

Richard S. Felger
Arizona -Sonora Desert Museum
Tucson, Arizona 85704
and Environmental Research Laboratory
University of Arizona, Tucson

species, while the Sierra, comprising approximately
78 sq. km., supports 105 species. The total flora consists of 145 species, with 36 species common to both
the dunes and Sierra. The life -form spectra are indi-

cative of extremely arid conditions: ephemeral

species make up 55% of the total flora. A number of
range extensions are reported. Mentzelia longiloba
is reduced to a subspecies of M. mul ti flora. There are

Dedication
to Jane Harrison Ivancovich

only three non -native, naturalized species among
the dune flora, and none in the Sierra flora. There is
no indication of endemism among the Sierra flora. In
contrast, the dunes, when considered together with

similar habitat in adjacent southeastern California

and southwestern Arizona, show some level of
evolutionary differentiation for approximately 15%
of the flora.

Introduction

The Gran Desierto of northwestern Sonora,
Mexico, consists mostly of active dunes lying between the port town of Puerto Peñasco, the Pinacate
lava region, and the Colorado River (Figures 1 and 2).
Isolated and surrounded by these dunes is the Sierra

del Rosario (Figures 3, 4, 5, and 6). This study is
concerned with the vascular plants of this mountain
and the surrounding dunes.
The Gran Desierto is a part of the largest active
sand sea in North America. This sand desert covers
about 7,800 sq. km., and about 60% of it consists of

the Gran Desierto dunes. Most of the system is
made up of active crescentic and star dunes, with
relatively few linear dunes. The principal source of

sand was the delta of the Colorado River. It is
thought that at least 10,000 years were required to
form these dunes. The depth of most of the sand is

unknown. However, the Algodones dunes in
California to the northwest are as much as 61 m.
thick, and total relief of the high dunes to the west
of the Sierra del Rosario, from trough to dune crest,
averages 180 m. (Breed et al., in prep.; P. Kresan,
personal communication, May, 1973; McKee and
Breed, 1974).

The broad band of drifting dunes surrounding the
Sierra del Rosario extends 11 km. to the northeast,
more than 40 km. to the west, approximately 32 km.

due south, and roughly 80 km. to the southeast
(May, 1973). The eastern margins of these dunes
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Figure 1. Map of the Gran Desierto of northwestern
Sonora.

abut the southern and western edges of the Pinacate

lava shield. The southwestern edge of the Gran
Desierto is marked by the San Jacinto fault zone,
which is part of the San Andreas fault complex.
Frequent earthquake activity is characteristic of the
area from Bahía Adair (Adair Bay) northwest through
the Colorado River delta (Sumner, 1976).

The Gran Desierto borders the southwestern
section of the Basin and Range geologic province
(Damon et al., in prep.). Basement granitic rocks

form abrupt mountain peaks, which in the Sierra
del Rosario rise approximately 610 m. above the
surrounding plain (May, 1973). The Rosario range
covers an area of approximately 78 sq. km. Some of
the lower bedrock outcrops and inselbergs are partially buried by sand. The steep slopes of the Sierra
comprise a northwest- southeast trending chain of
peaks, the passes between them buried in sand. The
northwestern portion of the range is partially buried
by drifting dunes, but elsewhere the mountains are
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Figure 2. ERTS -satellite imagery of the Gran Desierto.
Sierra del Rosario at center of photo surrounded by the
dunes, Sierra Pinacate lava field at right, Isla Montague in
the Colorado River delta at lower left, and irrigated
farmland at upper left. (ERTS E -1303- 17453 -7 02 and
E -1302- 17394 -7 01).

generally flanked by sand flats about 2 to 5 km. in
width. Limited alluvial deposits form nearly level
terrain with desert pavement surfaces which are
much dissected by erosional gullies. The canyons
are relatively short, and very steep and rugged.

The Sierra del Rosario was named by Lumholtz
( 1912:311) who described it as follows:
It runs in the usual direction and consists of several
parts, some of them single mountains, stretched out
for about fourteen miles. There are two main bodies
of the sierra, each little range being perhaps four

miles long; then follow mountains at both ends,
more or less connected, some of them, especially
those toward the north -west, being half submerged
in huge sand dunes. The shape of the mountains is
the usual one, the crests resembling the teeth of a
saw. This succession of hilltops is conspicuous even
at a great distance; hence the name of rosario (ro-

sary), which has been proposed, is appropriate and
should be called Sierra del Rosario.

The Gran Desierto is one of the most arid regions
of North America. Frequent winds accentuate the

aridity. The infrequent rainfall derives primarily
from Pacific frontal storms during winter and spring.

Occasional thunderstorms in late summer and

hurricane -fringe storms in fall may bring drenching
rains. Weather data are available for several nearby
stations (Hastings, 1964; Hastings and Humphrey,
1969; Ives, 1964), but extrapolation to the Sierra del

Rosario and the dune region may give a distorted
picture. However, the average annual rainfall seems
to be less than 10 cm. ( Felger, 1976:25).

The first quantitative weather observations for
the region were obtained by May (1973), but the data

are necessarily short term (Tables 1 and 2). At the
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Figure 3. Sierra del Rosario and dunes, looking south
southwest. Note star dune field at center. June 4, 1976.
Photo by Peter Kresan. Copyright° P. Kresan.

Sierra del Rosario he recorded no measurable precipitation for a 34 month period, from September

1969 to August 1972. During the remainder of
1972 he recorded 3.7 inches (7.6 cm.) of rainfall.
These probably represent precipitation extremes for
the region.

Winter temperatures commonly dip several degrees below freezing on several or more nights dur-

ing each of the two or three colder months. In
December, 1972, May (1973) recorded 22 °F at the
Sierra del Rosario and Bahía Adair Stations. Freezing
weather is a significant limiting factor for various

frost- sensitive perennials such as Bursera microphylla. The summers are long and extremely hot.
Temperatures in excess of 38 °C (100 °F) can be ex-

pected from April through October. Towards the
Gulf of California, such as at Bahía Adair and Puerto
Peñasco, temperature extremes become ameliorated
(Table 2).

There is no surface water and no evidence of sustained human occupation in the Sierra del Rosario or

the surrounding dunes. The region was, however,
frequented by the Areneño or Sand Papago, and other

Papago Indians crossed the dunes on their annual
trek to the shores of the Gulf of California to collect
salt and sea shells (Hayden, 1967, 1972; Lumholtz,
1912). In March, 1916, Sheldon made the following
entries in his diary (Brown et al., 1979: 79 -80):

There is no permanent water in the Sierra del
Rosario. I have been above every canyon and furrowed slope and up many of them; there is no sign of
a trail leading to water. I noticed a few depressions in
the granite but these would hold water only for a few
days after a rain.

An old Indian trail, well preserved and clear,
passes along the east side of the mountain (Fig.
4 -5). This trail goes straight through and does not
branch off toward the mountain as would be usual

if there was water.... The nearest fresh water is
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Figure 4. Sand ridge of star dune and northern outlier peak
of Sierra del Rosario, looking southwest. November 26,
1977. Photo by Peter Kresan. Copyright© P. Kresan.

Laguna Prieta 20 miles away, and Tinajas Altas

Sierra del Rosario to cut mesquite and ironwood. An

25 miles or more.

ejido,

There are more than two dozen species of edible
plants which may have been gathered by the Sand
Papago, and half of these could have been dietetically or nutritionally significant (Table 3). Seeds or
other edible organs for most of these species would
not have been available each year or season. As with
other hunter -gatherers in the more arid parts of the

Sonoran Desert, such as the Seri Indians, dried
plant- derived foods were probably stored in hidden
caches ( Felger and Moser, 1976). Other edible plants

in the region, such as the cacti, were probably too
scarce to have warranted gathering.
Although the inroads of civilization will probably
seriously alter the Gran Desierto, the region gener-

ally remains in near primordial condition. In the
early 1970s woodcutters made rough roads into the

a cooperative rural settlement, was set up at

the southwest side of the Sierra in the mid -1970s but

was soon abandoned. North Americans with

4 -wheel drive recreational vehicles have damaged or
destroyed the sparse vegetation of local, fragile areas

such as desert pavement, and the region has also
been used for international smuggling activities.
Vegetation and Flora

The Gran Desierto is in the central part of

Shreve's (1951) Lower Colorado Valley phytogeographic region of the Sonoran Desert. Although the
perennial vegetation is generally very sparse, spectacular spring displays of wildflowers occur during
favorable years.

The vegetation and flora of the granitic slopes of
the Sierra del Rosario are conspicuously different

Figure 5. Morning fog over Sierra del Rosario, southern
outlier peak, looking southwest. November 26, 1977.
Photo by Peter Kresan. Copyright© P. Kresan.

from those of the dunes (Tables 4, 5, 6, 7). The Sierra

and its adjacent alluvium and sand flats, covering
approximately 78 sq. km., supports 105 species of
vascular plants. In contrast, the dune system of the
Gran Desierto in Sonora, embracing on the order of
4,500 sq. km., has a flora of only 75 species. The
flora of the Sierra and the dunes is comprised of 145
species, with 36 species common to both areas. The

higher species richness of the Sierra is mostly attributable to its greater habitat diversity.
The life -form spectrum is characteristic of an arid,
desert region, with ephemerals (therophytes) cornprising 54.5% of the total flora, 65.3% of the dune
flora, and 55.2% of the Sierra flora (Table 8). The
majority of ephemeral species are winter -spring or

cool season species, some are hot weather species
(e.g., Amaranthus, Pectis, and Tidestromia), and a
few are non - seasonal species responding to rainfall
at any time of year (e.g., Aristida adscensionis).
Twenty -nine of the 36 species common to both the

dunes and Sierra are ephemerals. These data confirm
Shreve's (1951:127) characterization of the ephemeral vegetation:
The depth, structure, and mineralogical origin of
soils, all so important to perennials, mean little to
the ephemeral. Sand, however, is a particularly
favorable soil for the ephemerals of the cool season,
because of the deep infiltration of moisture and the
rapid warming of the surface early in the season and
early in the day.

The three species of obligatory parasitic plants,
Ammobroma sonorae, Phoradendron californicum,
and Pilostyles thurberi, are leafless (or functionally
so), indicating the importance of water conservation. As with most desert regions, vining species are
few, i.e., Brandegea bigelovii, Cucurbita palmata,
and Phaseolus filiformis. Two are ephemerals, and
the Cucurbita is a root perennial with its vegetative
bud below the soil surface.

Readily discernable habitats for plant communities are: dunes, sand and gravel flats, desert

Figure 6. Main peak of Sierra del Rosario, looking
northwest. November 26, 1977. Photo by Peter Kresan.
Copyright° P. Kresan.

pavement flats, dry wash floodplains, north and
east -facing rocky slopes, south and west - facing

and density of the vegetation are notably greatest on
north and east - facing slopes. Elevational zonation is

rocky slopes, north and east -facing mountain canyons, and south and west -facing mountain canyons.

weakly developed, with densities of certain north

Values for composition and perennial cover for
sixty -three 30 m. line- intercept transects from each
of these major habitats are summarized in Table 4.
The Sierra del Rosario transects are from the main or
largest of the several mountain masses; the arroyo or
dry wash transect is from near the base of this peak
at its northeast side; and the dune transects are from
2 to 5 km. northwest of the arroyo transects.

Plant communities on the steep rock slopes are
relatively sharply differentiated according to slope

and east - facing slope species greatest towards peak
elevation, apparently due to a greater amount of dew
near the peak (Figure 5). The desert pavement flats

near the base of the Sierra are often nearly devoid
of perennial vegetation except in depressions and
erosional gullies.

Of the 29 perennial species in the transects on
sandy soils adjacent to the Sierra, only 6 appear in
the dune transects. Only 5 species contribute significantly to the vegetation of the dune slopes and

interdune troughs. Notably missing from these

exposure. Due to differences in heat load, many

study areas are a few perennials such as mesquite

species which are common on north and east -facing
slopes are absent or conspicuously rarer on the exposed south and west -facing slopes. Distribution of
frost -sensitive species may be secondarily limited by

(Prosopis glandulosa)

minimum winter temperatures. Species richness

which are abundant in

localized patches along lower dunes. Line intercepts
on north - facing slopes located 23 perennial species,
while only 13 perennial species occurred in transects
on south - facing slopes. Line intercepts in the dry
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Table 1. Temperature ( °F) and precipitation (inches)

Table 2. Temperature ( °F) and precipitation (inches)

summary for the Sierra del Rosario (1971- 1972). Recorded

summary for Adair Bay. Recorded by Larry A. May.

by Larry A. May.
Date

Temperature X
Min.
Av.
Max.

Temperature Range
No. of
Max.
Min.
Readings

Precipi-

tation

1971

Jan
Feb

Mar
Apr
May
Jun
Jul

Aug
Sept
Oct
Nov
Dec
1972
Jan
Feb

Mar
Apr
May
Jun
Jul

Aug
Sept

Oct
Nov
Dec

(Temperature data not collected.
No precipitation in amounts greater than Trace
measured since October 1969.)
116
116
110
114
100
94
85
83
85
100
103
112
119
122
120
116
102
98
83

66

91

74
75

96

69
53
41

32
27
28

40
37
60
69
74
65
70

60
39
26

93
92
77
68
58

55
57
70
70

86
94
98
92
93
81
68
55

2
3
2
1

3
3
1

116
118
110
114
102

66
72
74
69
51

0

95

40
32

0
0

27
28

0
0

40
35

0

85

1

85
95
100

2
2
3
2

103
114
121
122

2
2

0
0

Trace
0

58

0
0

67

Trace

71

0

65
67
57

0.40

2
2

120
117
104

1

98

39

0

2

84

22

0.70

1

0

2.60

Date

1972
Jan
Feb

Mar
Apr
May
Jun
Jul
Aug
Sept
Oct
Nov
Dec

Max.

Temperature X
Min.
Av.

- -

79
84
85
90
92
99
97
96

43
44
50
58

69
73
77

81
76

69
62
47

62

38

Temperature Range
No. of
Min.
Max.
Readings

- - - 61

28

66

26

68
74
81
86
87

23
31

82
72
62
50

30

30
24
31
31
17

31

93
93
92
105
108
104

110
108
93
91
78

32

27
36
50
60
66
70
56
48
35
22

precipi-

tation

0
0
0

0
0

Trace
0

0.30
0

2.21
1.59
0.40

(11.3% average), the Sierra samples include the biotically more favorable micro -environments of north facing canyons or drainages. It is interesting to note

the considerable range between the 29.8% cover
of north -facing canyons vs. 15.3% on south -facing
canyons, and 21.4% of rocky north -faces vs. 10.5%
of rocky south -faces. These data illustrate the importance of aspect and soil moisture on vegetative
productivity in and environments.
Small shrubs with reduced leaf surfaces, many of

them in the Compositae, constitute much of the
wash floodplain at the base of the mountain located
11 perennials, including tree species such as palo
verde (Cercidium floridum) and ironwood (Olneya

vegetative cover. Most species comprise only a small

tesota) which are seldom well developed outside

nial cover. Physiographic rather than biotic forces
seem to control the plant densities and assemblages,
except in the case of the relatively favorable condi-

this habitat.

Both species richness and vegetative cover are
substantially reduced on level terrain gravel and
desert pavement lying between the mountains and
dunes. As Shreve (1951:37) pointed out, "Simplicity

of composition is found not only in the driest
habitats, but also in situations where the soil is
uniform in level, texture, and surface." These
plains have a low species richness comparable to the

biotically unfavorable dune areas, with 8 species
being located by the line transects.

Sparse vegetation, characteristic of deserts, is
readily apparent in all dune and Sierra environments, with the notable exception of the dry wash or
arroyo floodplain having dense and overlapping vegetation. Results of the quantitative analysis are also
consistent with Shreve's (1951) observation that, in
more than half of the Sonoran Desert, plants cover
less than 30% of the ground area, and that the region
adjacent to the Colorado River seldom shows more
than 15% coverage.

While the Sierra generally has higher perennial
plant coverage (17.6% average) than the dunes

percentage of total cover, while roughly a dozen
species are responsible for the majority of the peren-

tions in the arroyo floodplain.
High, unstable dune ridges and their moving, advancing slopes are devoid of vegetation. However,
most of the dune areas support at least some vegeta-

tion. From the highest and least stable, shifting
dunes to low stabilized dunes and sand flats, zonation is evident with gradual shifts in species corn -

position. Vegetation is present on dune surfaces
with slopes up to 40 %, and a few scattered plants
occur on slopes up to 60 %. Plant coverage values for

the Algadones dunes in southeastern California are
considerably lower than values reported here for the
Gran Desierto (H. Johnson, personal communication; Table 4). This may be due to insufficient sampling or the Gran Desierto may in fact support more
vegetation than the Algadones dunes.
During years with favorable rainfall, the dunes in
late winter and spring may support spectacular displays of wildflowers. Among the most conspicuous
are sand verbena (Abronia villosa), evening prim-

rose (Oenothera deltoides), and Arizona lupine

Felger

Table 3. Common edible plants of the Gran Desierto
listed in approximate order of possible relative importance
in subsistence of the Sand Papago.
Species

Primary edible part

Reference

Ammobroma sonorae
Dicoria canescens
Prosopis glandulosa

stem

Lumholtz, 1912
Wilke, 1979
Felger, 1977

Olneya teso ta

seed
fruit (mesocarp),
seed
seed

Cercidium floridum

seed

Castetter and Bell,

Hesperocallis

bulb

Castetter and Bell,

herbage

Bean and Saubel,

seed

Meigs, 1939 for
E. californica, a
closely related
species)
Bean and Saubel,

Castetter and Bell,
1942
1942

undulata
Camissonia
claviformis
Ephedra trifurca

1951

1972

Nolina bigelovii

inflorescence,

Lycium andersonii

fruit

Felger and Moser,

Helianthus niveus

seed

Castetter and

seed?

1972
1976

Opler, 1936 (for

H. petiolaris, a
closely related
species)

Descurainia pinna ta

seed

Castetter and Bell,

Amaranthus palmen

seed, herbage

Castetter and Bell,

1951
1951

Amaranthus fimbriatus seed, herbage

Felger and Moser,

Triteliopsis palmen

bulb

Felger and Moser,

Mentzelia spp.

seed

Bean and Saubel,

Phoradendron

fruit

Felger and Moser,

young
inflorescence, seed
seed

Bean and Saubel,

1976
1976
1972
1976

cali f ornicum

Eriogonum inflatum
and E. spp.
Oligomeris lini folia

1972

Felger and Moser,
1976

seed
Astragalus insularis
Lepidium lasiocarpum seed
Fouquieria splendens flower, seed

Palmer, 1871
Bye, 1972
Bean and Saubel,
1972

Justicia californica

nectar in flower

Bean and Saubel,
1972

(Lupinus arizonicus). Among certain of the dune
species there is a trend toward gigantism, with larger
and more robust plants than those of related taxa of

populations on non -dune habitats, e.g., Croton
wigginsii, Helianthus niveus, Palafoxia arida,
and Petalonyx thurberi. Another dune adaptation
is for plants to be taller and more slender (often with

strict branching) than their non -dune relatives.
These include:
Croton wigginsii
Eriogonum deserticola
Helianthus niveus
Larrea divaricata
Petalonyx thurberi.

Gran Desierto
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Plants with dense whitish or silvery -pubescent herbage are notably prominent:
Ambrosia dumosa
Croton wigginsii
Dicoria canescens
Eriogonum deserticola
Helianthus niveus
Psorothamnus emoryi.

Deep roots are likewise a common feature, enabling
the plants to quickly become established and utilize
the deep- seated moisture in the sand.

The floristic makeup of the dune communities,
particularly among perennial species, is highly pre-

dictable, with relatively little change in species
composition. Common and conspicuous species on
higher shifting dunes are:
Perennials
Ambrosia dumosa
Asclepias subulata
Croton wigginsii
Eriogonum deserticola
Ephedra tri f urca

Hesperocallis undulata
Helianthus niveus
Hilaria rigida
Petalonyx thurberi
Psorothamnus emoryi
Tiquilia plicata
Ephemerals
Abronia villosa
Dicoria canescens
Dimorphocarpa pinnatifida
Dithyrea californica
Drymaria viscosa
Lupinus arizonicus
Oenothera deltoides.

In addition to the above species, several others are
invariably encountered on lower, although moving
dunes. These include Atriplex canescens, Chamaesyce platysperma, Larrea divaricata, and Prosopis
glandulosa. Characteristic common plants on low,
partially stabilized dunes and sandy places include:
Perennials
Aristida californica
Ambrosia dumosa
Hesperocallis undulata
Hilaria rigida
Larrea divaricata
Prosopis glandulosa
Tiquilia palmen
Triteliopsis palmeri
Ephemerals
Abronia villosa
Amaranthus fimbriatus
Eriogonum trichopes
Langloisia setosissima
Oenothera primiveris
Pectis papposa.
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Table 4. Summary of data from sixty -three 30 meter line intercept transects at ten habitats in the Gran Desierto. *
Habitat and number
of transects

Species

Cover(m)

Justicia californica
30.30
Cercidium floridum
28.60
Encelia farinosa
16.35
Olneya tesota
16.35
Lycium andersonii
9.90
(150 m.)
Horsfordia alata
9.20
Larrea divaricata
8.50
Ambrosia ilicifolia
3.40
Trixis californicus
1.40
Mirabilis tenuiloba
0.80
Argythamnia lanceolata
0.75
total:
126.50
2. Steep northNolina bigelovii
5.00
facing canyons: Galium stellatum
4.95
3 transects
Eriogonum fasciculatum
3.60
(90 m.)
fusticia californica
3.40
Hyptis emoryi
2.05
Porophyllum gracile
1.70
Ambrosia dumosa
1.60
Asclepias albicans
1.60
1.15
Hofmeisteria pluriseta
Sphaeralcea ambigua
1.15
Ambrosia ilicifolia
0.65
total:
26.85
3. North- facing
Ambrosia dumosa
9.70
mountain
Eriogonum fasciculatum
3.90
slopes: 7 tranBursera microphylla
3.40
sects (210 m.)
Hofmeisteria pluriseta
2.65
2.30
Hyptis emoryi
Nolina bigelovii
2.00
2.00
Mirabilis tenuiloba
Hibiscus denudatus
1.80
Hilaria rigida
1.80
Larrea divaricata
1.80
Eriogonum inflatum
1.75
Kramaria parvifolia
1.65
Justicia californica
1.50
Sphaeralcea ambigua
1.45
Krameria grayi
1.20
Ambrosia ilicifolia
1.10
Peucephyllum schottii
1.00
Encelia farinosa
0.95
Galium stellatum
0.75
Porophyllum gracile
0.75
Fagonia densa
0.70
Ephedra aspera
0.55
Argythamnia lanceolata
0.10
Erioneuron pulchellum
0.05
total:
44.9
4. Steep southAmbrosia ilicifolia
2.20
facing canyons: Ambrosia dumosa
2.03
3 transects
Encelia farinosa
1.90
(90 m.)
Hilaria rigida
1.85
Hyptis emoryi
1.85
Bursera microphylla
1.60
Peucephyllum schottii
0.80
Hibiscus denudatus
0.55
Trixis californica
0.30
Erioneuron pulchellum
0.26
Aristida purpurea
0.15
Eriogonum inflatum
0.15
Argythamnia neomexicana 0.10
total:
13.74
5. South -facing
Larrea divaricata
4.10
mountain
Encelia farinosa
1.88
slopes: 4 tranAmbrosia dumosa
1.20
sects (120 m.)
Fagonia densa
1.00
Fouquieria splendens
0.75
Hibiscus denudatus
0.38
Argythamnia neomexicana 0.05
total:
9.46
Sierra del
Rosario:
1. Dry wash or
arroyo margin:
5 transects

Percent
Cover

20.2
19.1

10.9
10.9
6.6
6.1

5.7
2.3
0.9
0.5
0.5
84.3
5.5
5.5

4.0
3.7
2.2
1.9
1.8
1.8
1.3
1.3

0.7
29.8
4.6
1.8
1.6
1.3
1.1

1.0

0.9
0.8
0.8
0.8
0.8
0.8
0.7
0.7
0.6
0.5
0.4
0.4
0.3
0.3
0.3
0.3

,
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6. Desert
Larrea divaricata
pavement: 7 tran - Ambrosia dumosa
sects (210 m.)
Encelia farinosa
Krameria grayi
Opuntia echinocarpa
Hibiscus denudatus
Fagonia laevis
total:
7. Sand flats:
Larrea divaricata
10 transects
Ambrosia dumosa
(300 m.)
Olneya tesota
Krameria grayi
Encelia farinosa
Opuntia echinocarpa
total:
8. Sand and
Ambrosia dumosa
gravel flats:
Larrea divaricata
7 transects
Hilaria rigida
(210 m.)
total:
Dunes:
9. Steep slopes
Ephedra trifurca
of high dunes:
Ambrosia dumosa
5 transects
Hilaria rigida
(150 m.)
Asclepias subulata
Eriogonum deserticola
Helianthus niveus
total:
10. Low dunes,
Hilaria rigida
near level
Ambrosia dumosa
larger dunes,
Ephedra trifurca
and interdune Psorothamnus emoryi
troughs: 12
Eriogonum deserticola
transects
Croton wigginsii
(360 m.)
total:

8.75
8.25
1.15
1.05
0.70
0.40
0.15
20.45
22.77
19.95
9.10
4.70
3.95
0.55
61.02
9.65
6.80
1.50
17.95
10.35
6.95
2.95
1.65
1.30
0.25

23.45
12.25
9.80
7.20
3.75
1.35

0.70
34.60

4.2
3.9
0.5
0.5
0.3

0.2
0.1
9.7
7.6
6.6
3.0
1.6
1.3

0.2
20.3
4.6
3.2
0.7
8.5

6.9
4.6
2.0
1.1

0.9
0.2
15.6
3.4
2.7
2.0
1.0
0.4
0.2
9.6

Data collected by Felger, G. P. Nabhan, and K. Cliffton in March, 1975.

Biogeographically the Gran Desierto is part of the

flora of southeastern California and adjacent
Arizona. Most of the species are characteristic of the

arid regions surrounding the Gulf of California,
some with an affinity to the arid Baja California side

of the Gulf, e.g., Fagonia densa. Others, such as

Ambrosia dumosa, Larrea divaricata, Olneya
tesota, and Prosopis glandulosa, are widespread,
important desert species.

There is no indication of endemism among the

0.0
0.0
21.4
2.4
2.2
2.1
2.0
2.0

plants of the Sierra del Rosario. There are, however,
a number of endemics among the flora of the dunes
of the Gran Desierto when considered together with
the adjacent sand desert in California and Arizona.
Eleven species, or approximately 15% of the flora

1.8

evolutionary differentiation. Endemic dune or sand

0.9
0.6
0.3
0.3
0.2
0.2
0.1
15.3

3.4
2.1
1.4
1.1

0.6
0.3
0.0
10.5

of the Gran Desierto dunes, show some level of
species of this region are Ammobroma sonorae,
Chamaesyce platysperma, Croton wigginsii, Dimorphocarpa pinnatifida, and Eriogonum deserticola. Differentiation at the subspecific level is seen
among Camissonia claviformis and Palafoxia arida.
Incipient speciation or ecotypic variation is discern-

able among Helianthus niveus, Larrea divaricata,
Petalonyx thurberi, and Plantago insularis.
The flora of the nearby mountains is richer than
that of the Sierra del Rosario. This is attributed to
climatic differences rather than spatial isolation.
The Sierra del Rosario, surrounded by dunes, and

Feiger

Table 5. Statistical summary of the flora of the Gran Desierto by major taxonomic categories.
Families

Total flora:
Ferns
Gymnosperms
Dicots
Monocots

1

total
Gymnosperms
Dictos
Monocots
total
Dunes:

Species

1

1

1

2

36

94

127

2

12

15

40

108

145

1

1

1

1

1

1

30

72

92

2

9

11

34

83

105

1

Sierra del Rosario:
Ferns

Genera

Ferns

Gymnosperms
Dicots
Monocots
total

1

1

1

26

57

66

2

7

8

29

64

75

Table 6. Statistical summary of the flora of the Gran Desierto by number of genera (and species) in the largest
families.
Total flora:

Sierra:

Dunes:

Compositae 19(20) Compositae 16(17) Compositae 10(10)
8(10) Leguminosae 8 (9)
Gramineae
9(12) Gramineae
Leguminosae 10(11) Leguminosae 8 (8) Gramineae
5 (6)
Polygonaceae 3(10) Polygonaceae 2 (8) Euphorbiaceae 4 (5)
Euphorbiaceae 5 (9) Cactaceae
4 (5) Polygonaceae 3 (5)
Boraginaceae 2 (7) Euphorbiaceae 3 (5) Boraginaceae 2 (4)
Onagraceae
2 (7) Boraginaceae 2 (5) Onagraceae
2 (4)
4 (5) Onagraceae
2 (5)
Cactaceae
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Table 7. Statistical summary of the flora of the Gran Desierto by number of species in the largest genera.
Total flora:

Eriogonum
Cryptantha
Camissonia
Chamaesyce
Mentzelia
Aristida

Dunes:

Sierra

6
5
5

3
3
3

Eriogonum
Camissonia
Cryptantha
Chorizanthe

Cryptantha

5
5

3

4
3

Table 8. Spectra of life forms of the Gran Desierto flora.
M

N

Ch

H

G

Th

P

3
Total flora
6
24
14
11
3
79
1
Sierra
5
17
11
0
58
9
4
4
3
49
3
Dunes
8
3
M- Microphanerophytes. Shrubs or small trees, 2 -8 m. tall.
N- Nanophanerophytes. Small shrubs, 0.3 -2 m. tall.

SS

5

5
1

Ch- Chamaephytes. Vegetative bud not over 0.3 m. above
ground.
H- Hemicryptophytes. Vegetative bud at surface of soil.
G- Geophytes. Vegetative bud below surface of soil.
Th- Therophytes. Ephemeral or annual plants.
P- Parasitic plants.
SS -Stem succulents.

Tiburón in the Gulf of California, with four nonnative species among a flora of 286 species (Felger
and Lowe, 1976). Significantly, these are small seeded plants. In contrast Kearney and Peebles (1951)

report that 7% of the Arizona flora is comprised of

non -native species, and the flora of the Sonoran
Desert (Wiggins, 1964) has approximately 5.7%
non -native species.

of lower elevation and smaller mountain mass, is
apparently a harsher environment. A dozen species
present in the Cerro Pinta - Sierra del Viejo range,

about 20 to 25 km. to the northeast, are absent
from the Sierra del Rosario:
Agave desertii
Ambrosia deltoidea
Fagonia pachyacantha
jatropha cuneata
Mammillaria microcarpa
Opuntia acanthocarpa
O. basilaris
O. bigelovii
Orobanche cooperi
Rhus kearneyi
Tidestromia longi folia
Yucca whipplei.

In contrast, three Sierra del Rosario species apparently do not occur in the Cerro Pinta - Sierra del
Viejo range: Calandrinia ambigua, Fagonia densa,
and Mammillaria tetrancistra.
Although the inroads of civilization are rapidly
encroaching on the Gran Desierto, the region remains virtually in primordial condition. This is re-

Species Accounts

Plants present in the Sierra del Rosario and its
adjacent alluvium and arroyos are indicated with an
asterisk (' ), and those found on the dunes are indicated with a plus sign ( +). Synonyms are generally
given only for those different from or new since the
treatment by Wiggins (1964). A full set of the au-

thor's specimens, indicated here by collection
number only, are at the University of Arizona herbarium (ARIZ), with duplicates distributed to the
herbaria of: the Instituto de Biología, Universidad
Nacional Autónama de Mexico; Escuela Nacional
de Ciencias Biologicas, Instituto Politécnico Na-

cional; San Diego Museum of Natural History.
Specimens at the Gray Herbarium are indicated by
GH. Some collection numbers are not cited because
the specimens have not yet been curated.
The author has made four major collections in the
Sierra del Rosario and in the adjacent dunes: April
1972, April 1973, March 1975, and May 1978. The

1972 collection was made at the height of a very
prolonged drought, and the more extensive 1973 col-

flected by the very few non -native species. There are
no non -native species among the Sierra del Rosario

lection subsequent to a season of unusually high
rainfall. Many of the ephemerals recorded in 1973

flora, and only three introduced species among the
dune flora: Mollugo cerviana, Schismus arabicus,

were not seen at other times. In addition, numerous
field trips have been made into nearby regions and
the dunes near the Pinacate lava field.

and Sonchus asper. A similar situation occurs on Isla
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FILICAE
PTERIDIACEAE

*Notholaena californica D. C. Eaton. [Cheilanthes deserti Mickel]. INDIAN FERN, CALIFORNIA OAK FERN.

Among rocks, north -facing canyons and slopes on north
side of main mountain mass; fairly common at higher
elevations. 20668.
GNETAE
EPHEDRACEAE. Joint -fir Family
*Ephedra aspera Englm. ex Wats. [E. nevadensis S. Wats.

var. a (S. Wats.) L. Bens.]. BOUNDARY EPHEDRA,
MORMON TEA. Erect -branching shrub seldom more
than 1.0 to 1.3 m. tall. Common on rocky north and east facing slopes and canyons. March. 20370, 20680, 20705.

Munz (1974) and Wiggins (1964) treat E. aspera and
E. nevadensis as distinct species, although Benson (1943)
relegates them to infraspecific rank. Benson and Darrow
(1945) show them with extensive sympatric contact,
which provides evidence for maintaining them as dis-

tinct species. However, plants in the region of overlap
may be intermediate in nature (see Benson, 1943). The
opposite -leaved species of Ephedra of southwestern North
America appear to form a polymorphic complex of allopatric populations.
+Ephedra trifurca Torr. LONG -LEAVED JOINT -FIR,
MORMON TEA, CANUTILLO, TEPOSOTE. Sprawling
shrub 1 to 2 (2.5) m. tall and reaching 3 to 4 m. in width.

Twigs long and arching, larger stems often declined.
Commonly capping small dunes and sand hummocks.

This is one of the few common dune shrubs and often the
only green thing in sight. Characteristic of lower as well as
higher dunes, sand hills and flats. March. 20364, 20437,
20705, 20773, Lumholtz 24(GH).
DICOTYLED ONAE
ACANTHACEAE. Acanthus Family

*Justicia californica (Benth.) D. Gibs. [Beloperone c.
Benth.]. CHUPAROSA. Shrub; foliage quickly drought

deciduous; maximum flowering in spring. Abundant
along major gravelly washes with Cercidium, Hyptis and
Olneya. This is one of the major hummingbird flowers in
the region, attracting Costa's, Rufus, and Allen's Hum-

mingbirds, and also visited by honey bees and various
lepidopterans. Minor freezing damage observed in spring,
1973. Also on steep rocky slopes and canyons. Corollas of
different plants vary from pale orange to bright red. 20389,
20738.

AIZOACEAE. Carpet Weed Family
+Mollugo cerviana (L.) Ser. THREAD -STEM CARPET

2 cm

WEED. Diminutive summer -fall ephemeral. East end of
dune region in vicinity of Pinacate lava; widespread in
northwest Sonora and probably occurring in the Rosario
region. Sand flats and shifting dunes of moderate heights.
Naturalized from the Old World.

Figure 7. Fringed amaranth, Amaranthus fimbriatus.
Entire plant and pistillate flowers. Note narrow leaves,
dense axillary glomerules (flower clusters), fringed sepals
(lower flower), and ovate -acuminate bracts one -third as
long as sepals (upper flower). Drawing by Frances Runyan.

Felger
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I

1 cm

Figure 8. White -stem milkweed, Asclepias albicans (left),
and reed -stem milkweed, A. subulata. Upper stems with
umbellate flower clusters, flowers, and buds. Note longer
bud and elongate hood on flower of A. subulata. Drawing
by Nancy Nicholson.
AMARANTHACEAE. Amaranth Family

* +Amaranthus fimbriatus (Torr.) Benth. ex S. Wats.
FRINGED AMARANTH, BLEDO, QUEUTE. Figure 7.
Summer -fall ephemeral, occasionally appearing after
winter -spring rains. Interdune troughs, gravelly washes,

and less common on exposed flats and lower slopes
among rocks. 20372.

*Amaranthus palmeri S. Wats. CARELESS WEED,
BLEDO, QUELITE. Hot -weather ephemeral. Gravelly
washes and sand flats; probably widespread during favorable years.
* +Tidestromia lanuginosa (Nutt.) Standl. Summer -fall

ephemeral, sometimes persisting until December, but
perishing with first near -freezing temperatures. Interdune

troughs, washes, flats and rocky slopes. 20760.
ASCLEPIADACEAE. Milkweed Family

*Asclepias albicans S. Wats. WHITE -STEM MILKWEED, WAX MILKWEED. Figure 8. Reed -like stems up to

3 m. tall, usually much more sparsely branched than A
subulata. Rocky slopes and canyons, commonest towards
higher elevations and on northerly exposures. Rarely
along washes and on sand flats. Flowering at various
seasons, including March and April. 20390, 20669.
+Asclepias subulata Decne. REED -STEM MILKWEED.

Figure 8. Mostly 1.0 to 1.5 m. tall with numerous stems.
Sand flats, and dunes to the limits of vegetation at 40 to 50
percent slopes; widely scattered and seldom common.
Late March and April, and probably at other seasons.
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and common on rocky slopes, desert flats, and washes.
Plants in the Rosario region can be assigned to var. pilosa
I. M. Johnst. However, the varieties are not geographically
segregated and seem to be of doubtful systematic importance. 20666, 20697.
+Cryptantha micrantha (Torr.) I.M. Johnst. ssp. mic-

rantha. DWARF CRYPTANTHA. Diminutive winter spring ephemeral. Sandy plains and dunes. The roots contain purple dye. 20793.
* +Tiquilia palmeri (A. Gray) A. Richards. [Coldenia p.
A. Gray]. Prostrate -growing perennial from deep, thickened, and black roots. Plains with rocky soils, sand flats,
interdune troughs, and occasionally on lower, stabilized
dunes. Often sympatric with T. plicata at dune margins.
Spring. 20361, 20422, 20753, 20798.
+Tiquilia plicata (Torr.) A. Richards. [Coldenia p. (Torr.)

Cov.]. Figure 9. Similar in habit to T. palmeri, but distinguished by leaves with deeply incised veins, appearing as
if pleated. Confined to sandy soils; common on flats and
moving dunes, including high dunes. Replacing T. palmeri
on shifting dunes. Spring. 20342, 20421, 20779.
BURSERACEAE. Torchwood Family
*Bursera microphylla A. Gray. ELEPHANT TREE, TOROTE. Drought- deciduous pachycaulus shrub, mostly 2
to 3 m. tall, occasionally reaching 5 m. Foliage appears
after any adequate rain. Rocky slopes and rocky -gravelly
soils at base of mountains. Best developed in canyons and

on north and east -facing slopes. The severe freeze of
January, 1971, killed 20 to 30 percent of the exterior
branches on most individuals. 20371.
CACTACEAE. Cactus Family
*Carnegiea gigantea ( Engelm.) Britt. & Rose.
SAHUARO. Three shauaros were located in the Sierra del

1cm
Figure 9. Tiquilia plicata. Note deeply incised leaf blades.
Drawing by Mario Buchmann.
BORAGINACEAE. Borage Family

* +Cryptantha angustifolia (Torr.) Greene. NARROWLEAF CRYPTANTHA. Winter- spring ephemeral. Often
the first wildflower to appear after a rain. Widespread and
common on rocky, sandy, and gravel soils; slopes, flats,
washes, and dunes. Notably abundant and vigorous on
shifting dunes. 20341, 20362, 20420, 20699, 20767.

Rosario. One stands on the sand flat about a kilometer
east of the northeast end of the major mountain and is
about 8 m. tall with four large branches. This is probably
the "small saguaro" recorded by Sheldon in 1916 (Brown et
al., 1979:79). The others, unbranched and 2 to 3 m. tall, are
in crevices near peak elevation at the southwestern and
northwestern corners of the same mountain. Sahuaros are
common in the nearby Cerro Pinta and Sierra del Viejo.
The Rosario plants are not reproducing, and probably have
grown from bird -disseminated seeds.
*Echinocactus polycephalus Englm. & Bigel. var.
polycephalus. MANY -HEADED BARREL CACTUS. Rare
on the sand flats on the west side of the range, and like the

sahuaro is probably not reproductively established. Common in the regions adjacent to the northern and eastern
margins of the Gran Desierto dunes, including near the

* +Cryptantha costata Brandeg. RIBBED CRYPTANTHA. Spring ephemeral. Sandy soils; plains and
interdune troughs. Seldom common Closely resembling

base of Cerro Pinta.

C. barbigera (A. Gray) Greene; the nutlets, however, are
very different. Not previously reported for Mexico. 20424.

FISHHOOK CACTUS. Widely scattered on rocky soils
near base of mountains, and rare on rock slopes to peak

*Cryptantha holoptera (A. Gray) Macbr. WINGED
CRYPTANTHA. Winter- spring ephemeral, also persisting
as a facultative long -lived annual or short -lived perennial.

Common on steep slopes and canyons; commoner towards higher elevations and on north and east -facing
slopes. Also on other mountains in northwestern Sonora
including the Sierra Pinacate and Sierra del Viejo. Not
previously reported for Mexico.
*Cryptantha maritima (Greene) Greene. GUADALUPE
CRYPTANTHA. Winter- spring ephemeral. Widespread

*Mammillaria tetrancistra Englem. CORKSEED
elevation. Ripe fruit found in March. 20395.

*+Opuntia echinocarpa Engelm. & Bigel. var.
echinocarpa. SILVER CHOLLA. Occasional in sandy and
rocky soils near base of mountains, and on low dunes.
Mostly 2 to 3 dm. tall in the Rosario region, but often 8 to
10 dm. tall at the south side of the Pinacate region where it
is also more common. The rarity of cholla (Cylindropuntia) in the Rosario region is notable. 20431.
* Opuntia ramosissima Engelm. DIAMOND CHOLLA.
Six plants, 54 to 74 cm. tall, and 59 to 107 cm. across, on

Felger
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pediment at north side of main mountain mass. Common
on the desert plain bordering the nearby Cerro Pinta.
CARYOPHYLLACEAE. Pink Family

*+Achyronychia cooperi A. Gray. FROST MAT.
Winter- spring ephemeral. Common on sandy soils;
washes, flats, and dunes. Occasional on rocky soils. 20432,
20726, 20789.
+Drymaria viscosa S. Wats. Winter- spring ephermeral.
Sand flats and dunes, including higher dunes. Widespread

and often abundant in the Gran Desierto. Also on beach
dunes southward along the Sonora coast to the vicinity of
Tastiota (28 °23'N.). Previously known only from Baja
California. The tiny white flowers close with midday
heat. 20430, 20794.
CHENOPODIACEAE. Goosefoot Family

+Atriplex canescens (Pursh) Nutt. FOUR -WING
SALTBUSH. Figure 10. Widespread in the Gran Desierto
and predictably occurring with Ephedra trifurca and Pro -

sopis glandulosa. Individual shrubs of this species are
noticeably larger than those in nearby regions.
COMPOSITAE. Sunflower Family
* +Ambrosia dumosa (A. Gray) Payne [Franseria d. A.

Gray]. WHITE BURSAGE or BURRO -WEED. Small
hemispherical shrub. Ubiquitous; rocky flats and slopes to

peak elevation on all exposures, and sand flats to high
dunes. This is the most widespread and common perennial in the region. March, April. 20375, 20416, 20682.

*Ambrosia ilicifolia (A. Gray) Payne [Franseria

i. A.

Gray]. HOLLY -LEAF BURSAGE. Low, spreading shrub.
Characteristic of major washes with gravelly soil. Also on

steep slopes and canyons; commonest with north and
east -facing exposures. The dry, persistent leaves rustling
in the wind may sound like a rattlesnake. March. 20372,
20675.

* +Baileya pleniradiata Harv. & Gray. DESERT
MARIGOLD. Winter- spring ephemeral. Common on
sandy soils; flats, interdune troughs, low dunes, and less
common along gravelly washes near mountains. 20352,
20435, 20714, 20787.

*Chaenactis carphoclinia A. Gray var. carphoclinia.
PEBBLY PINCUSHION. Winter- spring ephemeral. Desert

pavements, flats, rocky slopes, and washes; absent from
dunes. One of the most abundant cool season wildflowers
in the region. 20701.

+Dicoria canescens A. Gray ssp. canescens. DESERT
DICORIA, BUGSEED. Figure 11. Rank- growing ephem-

eral, occurring with rains at any season. Shifting dunes;
often the most abundant plant. Seedlings rapidly develop a
deep tap root. The earliest leaves are linear -lanceolate and
subsequent leaves broader; adult leaves are broadly ovoid
to sub -orbicular. This seedling heterophylly, with reduced
surface area on younger plants, is interpreted as an adap-

Figure 10. Four -wing saltbush, Atriplex canescens.
Branch from pistillate plant with mature fruit. Drawing by
Frances Runyan.

tation for water conservation. At maturity the plant
breaks off at the base, becoming a tumbleweed. 20418,

and freely mingling. 20385 (var. phenicodonta).

20720, 20788.
*Encelia farinosa A. Gray. BRITTLE -BUSH, INCIENSO.

* +Geraea canescens Torr. & Frem. DESERT GOLD,
DESERT SUNFLOWER. Spring ephemeral. Sand, gravel,
and rocky soils. Often abundant on sandy flats and desert

Bushy perennial, abundant and widespread in the Sierra
del Rosario; absent from the dunes. Mountains and hills,
including south and west -facing slopes, to peak elevation,
and gravelly washes near mountains; less common on ex-

posed pediment soils and sand flats. Both var. farinosa
with all yellow heads, and var. phenicodonta (Blake) I.M.
Johnst. with browish- maroon disk flowers are common

pavement; usually absent from higher dunes and higher
rocky slopes. 20758.
+Helianthus niveus (Benth.) Brandeg. ssp. tephrodes (A.
Gray) Heiser. GRAN DESIERTO SUNFLOWER. Faculta-

tive ephemeral to short -lived perennial, commonly 1 to 2

m. tall, occasionally to 3 m., and shrubby with woody

Figure 11. Desert dicoria, Dicoria canescens. Seedling and
flowering branch. Note long taproot of seedling, and
narrow, coarsely- toothed, sessile, and opposite first leaves.
The illusion of whorled leaves is due to secondary
branching and internodes not yet elongated. Also note
alternate, broadly ovate, and long -petiole leaves of
flowering branch. Drawing by Frances Runyan.
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trunk 5 to 8 cm. in diameter. Disk reddish -purple. Spring,

and probably flowering at other seasons. Abundant on
shifting dunes throughout the Gran Desierto, but rare during periods of extended drought. 20434, 20792.

The Gran Desierto sunflower is distinguished by its
large leaves, well -developed woody trunk and erect habit.
Within the Gran Desierto there is a general trend towards
increased gigantism eastward. Plants on the dunes south
of the Pinacate lava region are conspicuously larger than

those on dunes near the Sierra del Rosario. Within the
Gran Desierto rainfall generally increases eastward (May,
1973), which seems to explain the observed size variation.

Heiser, et al. (1969) show ssp. tephrodes southward
in Sonora to Isla Tiburón and to near Guaymas. I have
not found large shrubby sunflowers anywhere in coastal

Sonora except in the Gran Desierto. Those on the
coastal dunes to the south, such as near Guaymas and
on Isla Tiburón, have decumbent stems, seldom exceed
0.5 to 0.8 (1.0) m. in height, and do not develop thick
and woody trunks. The habit of these plants is similar to
that of ssp. niveus which Heiser, et al. (1969) restrict to
Baja California.

*Hofmeisteria pluriseta A. Gray var. pluriseta
[Pleurocornis p. (A. Gray) King & Robins.]. ARROW
LEAF. Small shrub; steep rocky slopes, mostly with north

and east -facing exposures and particularly common at
higher elevations. Responding to rains at any season.
March. 20394, 20672.
*Hymenoclea monogyra Torr. & Gray. BURRO BUSH,
CHEESE BUSH. Densely branched, globose shrub. Common in washes. March and April. 20740.

*Machaeranthera pinnatifida (Hook.) Shinners spp.
gooddingii (A. Nels.) Turner & Hartman [Haplopappus
spinulosus (Pursh) DC. ssp. g. (A. Nels.) Hall]. Perennial
and also flowering in first season. Common on north and
east -facing rocky slopes, and less common on south and
west- facing slopes. April and probably at other seasons.
20379, 20758.
*Monoptilon bellioides (A. Gray) Hall. DESERT STAR.

Spring ephemeral. Rays showy and white, fading to lavender. Rocky and sandy soils, flats and slopes; conspicuous
in desert pavements. Absent from dunes. 20691.
* +Palafoxia arida Turner & Morris var. arida. [P. linearis

(Cay.) Lag., in part]. SPANISH NEEDLES. Figure 12.
Winter -spring ephemeral, and sometimes occurring again
with summer -fall rains. Sandy and gravelly soils; washes,
sand flats, and dunes. Rare on rocky soils. 20347, 20413,
20786.

Plants approaching var. gigantea (Jones) Turner &
Morris, up to 1.5 m. tall and with flower heads ca. 28 mm.
tall, occur on high, shifting dunes northwest of the Sierra
del Rosario.
* +Pectis papposa Harv. & Gray var. papposa. CINCH
WEED. One of the most conspicuous and widespread hot

weather ephemerals in northwestern Sonora. Florwers
bright yellow and foliage pungently aromatic. Best developed on sandy soils; washes, sand flats, and lower
dunes. Less common on rocky soils, desert pavements
and lower slopes. Sometimes persisting into December
but killed by first freezing or near -freezing tempera-

Figure 12. Spanish needles, Palafoxia arida. Drawing by
Frances Runyan.
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Figure 13. Dune spurge, Chamaesyce platysperma.
Branch from young plant. Note long internodes, axillary
cyathia, and grains of sand adhering to lower stem.
Drawing by Marlo Buchmann.

tures; occasionally germinating in spring or surviving
through winter.
* +Perityle emoryi Torr. ROCK DAISY. Cool weather
ephemeral and one of the most abundant and widespread
wildflowers in the Gran Desierto. Often among the first

ephemerals to appear after a rain, and one of the last to
perish during spring drought. Found in nearly every local
habitat, although generally absent from higher dunes. Ray
corollas white, disk flowers yellow. 20662, 20736.
*Peucephyllum schottii (A. Gray) A. Gray. DESERT

FIR. Small shrub on rock slopes on all exposures, and
usually most common at higher elevations. Spring and
probably at other seasons. 20399.

*Porophyllum gracile Benth. ODORA. Perennial with

pungently aromatic herbage. Rocky soils, commonest
in canyons and on steep north and east -facing slopes.
Apparently flowering at any season following rainfall.
March. 20380, 20664, 20665.

+Sonchus asper (L.) Hill. SOW THISTLE. Spring

*Trixis californica Kell. var. californica. Bushy perennial. Foliage and flowers appear at various seasons including spring. Common undershrub and among large rocks.

Steep slopes, flats at base of mountain, and gravelly
washes. 20400, 20678.
CR UCIFERAE. Mustard Family

*Descurainia pinnata (Walt.) Britt. ssp. halictorum
(Cocker.) Detl. TANSY MUSTARD. Winter- spring
ephemeral. Common in gravelly washes near base of
mountain; less common among rocks. 20722.

+Dimorphocarpa pinnatifida Rollins [Dithyrea wislizenii Englm., in part]. SPECTACLE POD. Winter- spring
ephemeral, up to 1.0 to 1.5 m. across. Flowers smaller than
those of Dithyrea californica ; both have a sweet fragrance.

Dunes and sand flats, abundant on high dunes. Often
sympatric with Dithyrea californica. Endemic to sand
soils of northwestern Sonora and southwestern Arizona
(Rollins, 1979). 19096, 20354 -B, 20429(TYPE, GH; UA).

ephemeral. Found at several widely separated localities in

+Dithyrea californica Harv. SPECTACLE POD.

interdune troughs; rare and apparently not well estab-

Winter -spring ephemeral. Dunes and sand flats. 19036,

lished. A widespread weed, native to Europe. 20772.

20354 -A, 20780.

* +Stephanomeria exigua Nutt. var. exigua. DESERT
STRAW, ANNUAL MITRA. Spring ephemeral. Scattered
on interdune troughs, low dunes, and gravelly washes near

*Lepidium lasiocarpum Nutt. var. lasiocarpum. PEP PERGRASS. Winter -spring ephemeral. Gravelly washes,
sand flats, and less common among rocks. This variety is
poorly differentiated from var. latifolium Hitchc. and var.

mountains. 19023, 19102, 20775.
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georginum (Rydb.) Hitchc. These varieties appear to be of
doubtful systematic significance. 20746.
*Streptanthella longirostris (S. Wats.) Rydb. LONG BEAKED TWIST FLOWER. Winter- spring ephemeral.
Common on sandy soils; washes and flats. 20749.
CUCURBITACEAE. Gourd Family

+Brandegea bigelovii (S. Wats.) Cogn. Rank -growing
vine, often climbing to the top of palo verde (Cercidium
floridum), smoke tree (Psorothamnus spinosus), or iron-

wood (Olneya tesota). Although the plant rapidly develops a relatively thick tap root, it appears to be an
ephemeral or short -lived annual. Flowering recorded from

October through May. Entering the Gran Desierto dune
region in large washes and interdune troughs adjacent to
the southern and western margins of the Pinacate lava
field. 19081, 19265.

+Cucurbita palmata S. Wats. COYOTE MELON. Sev-

eral widely scattered plants found on sand flats in the
Rosario region. 20348.

1.

EUPHORBIACEAE. Spurge Family
*Argythamnia lanceolata ( Benth.) Muell. Arg. [Ditaxis
( Benth.) Pax & Hoffm.]. Perennial, but flowering in first

season. In nearly all situations in the Rosario region except sand flats and dunes, although seldom very common
Freeze -killed new growth observed in spring, 1973. 20377,
20720.

*Argythamnia neomexiana (Torr.) Muell. Arg. [Ditaxis
n. ( Muell. Arg.) Heller]. Facultative ephemeral or short lived perennial. Rocky slopes including south exposures;
widespread. Non -seasonal in adjacent regions and here
collected in flower in March.

+Argythamnia serrata Muell. Arg. [Ditaxis s. (Torr.)
Heller]. YUMA DITAXIS. Facultative ephemeral or short lived perennial. Sand flats and lower dunes. Chracteristically replacing A. neomexicana on sandy soils. A. serrata

is generally distinguishable from A. neomexicana by its
more robust habit of growth, stouter and deeper tap root,
and lighter -colored foliage. March and probably any time
following rains. 20754.

+Chamaesyce platysperma (Engelm.) Shinners
[Euphorbia platysperma Engelm.] DUNE SPURGE. Figures 13 and 14. Endemic to the Gran Desierto from the
vicinity of El Golfo and the northwest side of the Sierra del
Rosario eastward to the southern and western margins of
the Pinacate lava shield. Abundant on shifting dunes of
low to medium height, and variously present on higher
dunes. At El Golfo it occurs on beach dunes nearly to high
tide level.

Ephemeral or annual (possibly facultatively perennial)
with deeply buried roots and stems; forming loose, spreading mounds 0.5 to 1.0 m. across. Blowing sand accumulates around the numerous stems. Grains of sand adhere to
the glandular, sticky- surfaced buried portion of the stem,

forming a jacket of sand. Stems slender, flexible, pale
orange -tan, arching or ascending, becoming semi -prostrate

with age. Plant entirely glabrous. Leaves relatively thin,
elliptic to oblong; midrib prominent. Involucres solitary
in leaf axils, yellowish -green. February to May, and maybe
other seasons. 16707, 19011, 19543.
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It appears cloest to C. incerta Millsp., a facultatively

perennial spurge on beach sand at widely scattered
localities along the Gulf of California. The two species are

allopatric, very distinct, and with no known intermediates.

C. platysperma has previously been known from only
two specimens (Wheeler, 1941): Coachella Valley, south-

eastern California, and near the mouth of the Colorado
River. The California plant was probably a waif.

Dune spurge is sensitive to freezing weather, and in
March, 1975, aerial portions of the plants in the Rosario
region had been recently freeze -killed. However, plants

observed at the same time along the coast at El Golfo
showed no freezing damage. The inability of this species
to establish itself in southeastern California may be due to
winter freezing.
*Chamaesyce polycarpa ( Benth.) Millsp. var. polycarpa.
[Euphorbia p. Benth. var. p.]. GOLONDRINA. Figure 15.
Facultative ephemeral, annual, or perennial. Common and

widespread on rocky, sandy and gravelly soils; flats,
washes, and rocky slopes. Rare on lower dunes. Flowering

and germinating at any time of year with sufficient soil
moisture. 20381, 20441, 20730.
*Chamaesyce setiloba (Engelm.) Millsp. [ Euphorbia s.

Engelm.]. YUMA SPURGE. Non -seasonal ephemeral.
Sensitive to freezing temperatures, and killed or damaged
by frost. However, new growth and new plants may appear
with warmer weather in the following weeks. Stems wiry,
dark, and often blackish; foliage reddish and pubescent;
cyathea star -like and very small. Involucral bracts white,

fading to pink. Common in gravelly washes, and sometimes common among rocks on lower slopes and desert
pavement. 20729.
+Croton wigginsii Wheeler. DUNE CROTON. Shrub 1
to 2.5 m. tall. Leaves tardily drought- deciduous and highly

variable in size depending upon soil moisture. Flowering
at any season. One of the more widespread and abundant
perennials on high, shifting dunes throughout the Gran
Desierto. 10811, 16702, 20781; Beezy 457, 460 (ARIZ).

Wiggins (1964) reports this species southward along the
Sonora coast to the vicinity of Guaymas (Bahia San Carlos). However, in Sonora it does not extend beyond the
Gran Desierto, and is replaced by C. californicus Benth.

along the Sonora coast southward from the vicinity of
Puerto Peñasco. Wiggins (1964) states C. californicus has 6

to 15 stamens, and C. wigginsii 30 stamens. I have not
been able to verify this distinction; Sonora specimens of
both species have 8 to 15 stamens. C. wigginsii is a conspicuously distinctive, allopatric segregate of C. califor-

nicus. Intergrading specimens have not been found in
Sonora. However, the regions of contact in Sonora are
botanically poorly known. Some of the characters distinguishing the two species in Sonora are:
C. wigginsii
C. californicus
1. Shrub up to 1.5 to 2.5 m., 1. Herbaceous or
woody at base.
suffruticose, 0.5
to 1.0 m. tall.
2. Densely branched, strict; 2. Open, divaricately
several times taller
branched; as wide or
than wide.
wider than tall.

3. Densely silvery -stellate
throughout.
4. Leaves linear to
lance -linear.
5. Inflorescence, flowers,
and fruit larger.
6. Seeds 6 to 10 mm. long.

3. Variously stellate -hoary.
4. Leaves oblong -elliptic.

5. These parts ca. 50%
smaller.
6. Seeds 3 to 4 (5) mm. long.

*Euphorbia eriantha Benth. DESERT POINSETTIA.
Winter- spring ephemeral. Common on sand flats, washes,
desert pavements, and lower hills. 20719.
+Stillingia linearifolia S. Wats. NARROW -LEAF STILLINGIA. Short -lived perennial and facultative ephemeral

or annual. Sand flats, low dunes, and less commonly in
interdune troughs and washes. Widespread and common
in the Gran Desierto. Spring, and probably also flowering
with summer rains. 20698, 20771.

+Stillingia spinulosa Torr. ANNUAL STILLINGIA.
Spring ephemeral. Rolling sand plains with Larrea. Common near El Golfo, but relatively rare in the Rosario region. Unknown further east. 20357, 20417.
FO UQ UIERIACEAE. Ocotillo Family

*Fouquieria splendens Engelm. ssp. splendens.
OCOTILLO. Common and widespread on sandy, gravelly,
and rocky soils; plains and rocky slopes to peak elevation
on all slope exposures. Generally flowering in March and
April. A massive flowering of ocotillo followed the heavy

rains in fall, 1972, which ended a 36 month rainless
period.

GERANIACEAE. Geranium Family

Figure 14. Cyathia of dune spurge, Chamaesyce
platyspemra. Drawing by Marlo Buchmann.

*+Erodium texanum A. Gray. TEXAS FILAREE.
Winter- spring ephemeral. Common on desert pavement
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and sand flats, less common on dunes and rocky slopes.
20713, 20751.
HYDROPHYLLACEAE. Waterleaf Family

*Eucrypta micrantha (Torr.) Heller. Delicate winter spring ephemeral. Rocky soils and gravelly washes, generally in shady places and on north -facing slopes. 20750.

* +Nama hispidum A. Gray var. spathulatum (Torr.)
Hitchc. Winter- spring ephemeral. Common on low hills,

plains, washes, interdune troughs, and lower dunes;
sandy, gravelly, and rocky soils. 20799.

* +Phacelia ambigua Jones var. minutiflora (Voss) Atwood [P. crenulata Torr. var. c., in part; P. c. var. m. (Voss)
Jeps.; P. m. Voss]. HELIOTROPE PHACELIA. One of the
most abundant winter- spring ephemerals. Widespread on
rocky, gravelly, and sandy soils; slopes, flats, washes, and

lower dunes. Corolla lavender. 20655, 20577, 20578,
20693, 20744.
*Phacelia pedicellata A. Gray. Winter -spring ephemeral.

Mostly on north and east -facing slopes and in gravelly
washes. Seldom common, and mostly in shaded places.
20654, 20676.
KRAMERIACEAE. Krameria Family
*Krameria grayi Rose & Painter. WHITE RATANY. Low

spreading shrub, densely branched with spinescent- tipped
twigs, leaves quickly drought- deciduous. Rocky slopes,
rocky or gravelly soil plains, and sand flats. 20391.
*Krameria parvifolia Benth. RANGE RATANY. Dwarf

shrub, 3 to 4 dm. high. Mostly on lower slopes, upper
bajadas, and gravelly -sandy plains adjacent to mountains.

Not common, generally aggregated in small, localized
colonies. The present specimens do not allow varietal
identification.
LABIATAE. Mint Family

*Hyptis emoryi Torr. var. emoryi. DESERT LAVENDER. Much -branched, slender -stem shrub, commonly 1.5
to 2 m. tall. Best developed along major gravelly washes;
also on rocky slopes, mostly along drainageways. Flower-

ing at various seasons, including spring. The small
blueish -lavender flowers are frequented by Costa's hummingbird.
LEGUMINOSAE. Legume or Pea Family

+Astragalus insularis Kell. var. harwoodii Munz &
McBurney. SAND LOCOWEED. Winter- spring ephemeral. Abundant in scattered localities on shifting dunes,
and less common on sand plains. A deep taproot is quickly
developed, and the plant often survives longer into the
pre- summer drought than most other spring ephemerals.
20349, 20777.

* +Cercidium floridum Benth. ssp. floridum. BLUE
PALO VERDE. Small tree characteristic of larger washes

in the Rosario region where it commonly occurs with
ironwood (Olneya tesota). Occasional as a large shrub in
interdune troughs and on low dunes. Massive flowering in
March and April, but not flowering every year. 20739.
In extreme northwestern Sonora C. floridum has a more
extensive distribution than does C. microphyllum (foothill palo verde). The nearest population of C. microphyllum occurs on the upper alluvium of the Sierra del Viejo
15 to 20 km. northeast of the Sierra del Rosario. Presumably the deep roots of C. floridum and its semi -riparian

Figure 15. Golondrina, Chamaesyce polycarpa, flowering
in first season. Drawing by Frances Runyan.

microenvironment allows it to extend further into an extremely arid environment than does C. microphyllum.
* +Dalea mollis Benth. SILKY DALEA. Winter - spring
ephemeral. Widespread and common on sandy, gravelly,
and rocky soils; plains, low dunes, washes, rocky flats,
low rocky hills, and lower mountain slopes. Roots modulated. 20343, 20443, 20733, 20790.

*Hoffmanseggia mictophylla Torr. Small shrub with
numerous, rush -like, rigid, and erect green stems. Leaves

quickly drought- deciduous. Common on lower rock
slopes and hills on the west side of the mountains. April.

* +Lotus strigosus (Nutt.) Greene var. tomentellus
(Greene) Isely [L. t. Greene; Hosackia t. (Greene) Abrams].
DESERT LOTUS. Winter- spring ephemeral, highly variable in size, roots nodulated. Widespread, sometimes car-

peting the desert. Rocky slopes, flats, lower dunes and
interdune troughs. 20339, 20661, 20696, 20748.
* +Lupinus arizonicus (S. Wats.) S. Wats. ssp. sonorensis

Christ. & Dunn. ARIZONA LUPINE. Winter -spring
ephemeral. Herbage semi -succulent, roots nodulated,
flowers pale lavender -pink. In spring, 1973, there were
spectacular displays of this lupine on the dunes north of
the Sierra del Rosario and elsewhere. These plants were

much branched and commonly more than a meter in
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height. Also on interdune troughs, sandy plains, and less
commonly in gravelly washes and north -facing rocky
slopes and low hills. The flowers, pods, and young herbage
are often ravished by myriad sphinx moth caterpillars and
other lepidopterans, and it is sometimes difficult to locate
entire pods. 20359, 20657, 20727, 20762.

Summer 1980

and southeastern California (see Gray, 1854; Kearney and
Peebles, 1951; Nabhan, in press; Thackery, 1951).
Sandfood is one of the culinary oddities of the world.

FIERRO. Small tree, often 7 to 8.5 m. tall with a thick and

It was highly esteemed by Papago and Cocopa Indians
(Castetter and Bell, 1942, 1951). The Sand Papago often
camped in the dunes in spring in order to gather sand food, and apparently they were also able to locate the
underground stems at any time of the year (Lumholtz,

short trunk, grey shredding bark, and nearly evergreen
foliage which often provides the only local source of

well as liquid for thirsty travelers. It was eaten fresh,

shade. Characteristic of larger desert washes; less corn -

boiled, baked in hot ashes, or dried and stored and vari-

mon on steep rocky slopes. Occasional in interdune

ously prepared. Little is known of the biology of this

troughs, and rarely on lower dunes. In recent years most of

unusual plant (see Kuijt, 1969).

the great stands of ironwood in the Gran Desierto and
Pinacate region have been devastated by woodcutters.
Massive flowering in late April and early May, but not

s.n., 31 March 1973; Simmons, s.n., 11 April 1965;

* +Olneya tesota A. Gray. IRONWOOD, PALO

flowering every year, and apparently not flowering during
drought years. 20369, 20742.

*Phaseolus filiformis Benth. DESERT BEAN. Nonseasonal ephemeral; collected in spring in the Rosario
region. Widespread in northwestern Sonora, but apparently uncommon in the Rosario region. Gravelly washes,
sometimes twining into overhanging ironwood branches.
Occasional on rocky slopes among large rocks, and on
sandy soils.

* +Prosopis glandulosa Torr. var. torreyana (L. Bens.)
M.C. Johnst. WESTERN HONEY MESQUITE, MEZQUITE. Shrub or small tree, partially to wholly winter -

deciduous in this region, and very tardily deciduous
during severe drought. New foliage appears in March
and early April. Common on low to medium height dunes

and interdune troughs throughout the Gran Desierto;
rare along major washes and sand flats near the Sierra
del Rosario.

+Psorothamnus emoryi (A. Gray) Rydb. var. emoryi
[Dalea e. A. Gray]. EMORY INDIGO BUSH. Small shrub.

The fresh herbage produces a fugitive yellow stain on
hands and clothing. Widespread and common on sand flats
and shifting dunes. Spring. 20426, 20791.
+Psorothamnus spinosus (A. Gray) Barneby [Dalea s. A.
Gray]. SMOKE TREE. Small tree, entering the Gran Desierto dune region in large washes and interdune troughs

1912:331). The stem is sweet and juicy, providing food as

ARIZ: Niemi, s.n., 16 March 1968; Norris and Bucher,

Myrhman and Nabhan 22. Three specimens of historic
interest are at the Gray Herbarium: Palmer 932(GH),
Lerdo, Sonora, April 24 -26, 1889; Lumholtz 4(GH), The
Great Camote, sand dunes of Sierra del Rosario, near Pina-

cate, NW Sonora, March 1910. Flowers tiny light blue
bells, several in middle of head, plant buried in sand to
within 2 inches of top, sweetish and juicy, more so than a
raddish. A second specimen also bears the same collection
number. Lumnoltz 4(GH), Camote of Mexicans, given to
Dr. Lumholtz dry, said to be edible in May when eaten by
the Papago Indians, in sandy desert southwest of Sonoita,
collected by Indians, 27 January 1910 [the date is an annotation by R. Bye in 1976].
LOASACEAE. Blazing Star Family
+Mentzelia albicaulis Dougl. WHITE -STEM BLAZING

STAR. Spring ephemeral. Rolling sand plains with Larrea,
and dunes of low to medium stature. Stems and capsules
slender, flowers crepuscular, petals yellow. 20358.
*Mentzelia involucrata S. Wats. var. megacantha I.M.
Johnst. SILVER BLAZING STAR. Winter- spring ephem-

eral. Scattered in gravelly washes. Flowers crepuscular,
petals silvery- yellow. The varieties are based solely on
petal size, with the petals being larger in the western part
of the range, such as near Palm Springs, California. 20741.

+Mentzelia multiflora (Nutt.) A. Gray ssp. longiloba
(Darlington) Felger, stat. & comb. nov.

Mentzelia longiloba Darlington, Ann. Mo. Bot. Gard.

adjacent to the southern and western margins of the

21:176, 1934.

Pinacate lava field.
LENNOACEAE. Sandfood Family

M. pumila (Nutt.) Torr. & Gray, in part [northwestern
Sonoran and nearby southeastern California and southwestern Arizona (Kearney and Peebles, 1951; Wiggins,
1964). M. pumila, s. s., occurs in northeastern Arizona

+Ammobroma sonorae Torr. SANDFOOD, COMOTE
DE LOS MÉDANOS, HIA TADK ( Papago). The Papago

name derives from hia 'sand dunes', and tadk 'root'
(Lumholtz, 1912:319; Nabhan, in press). It is a root perennial and parasitic on Ambrosia dumosa, Eriogonum

deserticola, Psorothamnus emoryi, Tiquilia palmeri,
and T. plicata. Commonest on stabilized lower dunes,
but also on shifting dunes. The thick, underground, and
succulent stem, often more than 1 m. long, may weigh
more than the host plant. The densely pubescent, sand colored, and button -like inflorescence may appear at the
surface of the sand from March through May, depending
on soil moisture. Drifting sands throughout the Gran
Desierto and adjacent areas of southwestern Arizona

(H. Thompson, personal communication)].

DUNE BLAZING STAR. Winter- spring ephemeral;
elsewhere it is perennial. Rolling sand plains with Larrea
and on low to medium height dunes. This sand -adapted
ecotype or geographic subspecies occurs in northwestern

Sonora, northeastern Baja California, southeastern
California, and southwestern Arizona. 18012, 20356,
20415, 20784.

+Petalonyx thurberi A. Gray ssp. thurberi.
SANDPAPER PLANT. Slender perennial, mostly 1.2 to 1.8
m. high, occasionally to 2.5 m. The Gran Desierto plants
are unusually tall and robust, and commonly develop a
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short, woody trunk. Common on shifting dunes in the
eastern portion of the Gran Desierto, and not seen near the
Sierra del Rosario. 19015.
MALVACEAE. Mallow Family
*Hibiscus denudatus Benth. ROCK HIBISCUS. Perennial. Common on rocky slopes to peak elevation including
south -facing exposures, bajadas, and occasional in gravelly
washes. Flowering at various seasons including spring. It
is one of the most drought- tolerant perennials in the region. 20376, 20660, 20694.
*Horsfordia alata (S. Wats.) A. Gray. PINK VELVET
MALLOW. Sparsely branched slender shrub, 2 to 3 m. tall.
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regions it also occurs as a short -lived perennial. Rocky
slopes, commonest at higher elevations, occasional in
washes and upper bajadas. Corolla bright yellow. 20663.
* +Camissonia boothii (Dougl.) Raven ssp. condensata
(H. & A.) Raven [Oenothera decorticans (H. & A.) Greene
var. c. Munz]. BOTTLE WASHER. Winter- spring ephemeral. Mostly on gravelly or sandy soils; flats, washes, and
lower dunes.
*Camissonia californica (Nutt. ex Torr. & Gray) Raven
[Oenothera leptocarpa Greene]. Winter- spring ephemeral.
Seasonally abundant near base of mountains and on hills,
bajadas, and washes; rocky and gravelly soils. 20716.

Gravelly washes, commonly beneath Olneya. Petals

*Camissonia chamaenerioides (A. Gray) Raven

pinkish when fresh. Freeze- damaged herbage observed in

[Oenothera c. A. Gray]. Winter - spring ephemeral. Corn -

spring, 1973. Flowering at various seasons including

mon and more or less distributed with C. californica.

spring. 20392, 20735.

20695, 20747.

*Sphaeralcea ambigua A. Gray ssp. ambigua. DESERT
HOLLYHOCK, DESERT MALLOW. Perennial, common
on rocky slopes. Blade about as wide as long, petals orange.
20351, 20378, 20667.

+Sphaeralcea orcuttii Rose. ORCUTT GLOBE MALLOW. Long -lived winter - spring ephemeral; elsewhere it is

biennial. A deep tap root is quickly developed, and plants
commonly become 1 to 2 m. tall. Blade sub -hastate, longer
than broad. Commonest on sand plains with Larrea, and
also common on low stabilized dunes and shifting dunes
to moderate height. 20351, 20436.
NYCTAGINACEAE. Four O'Clock Family
+Abronia villosa S. Wats var. villosa. SAND VERBENA.
Spring ephemeral. Highly variable in size depending upon
soil moisture, larger plants have long trailing stems; fragrant rose -colored flowers. Dunes and rolling sand hills.

Often seasonally abundant with Oenothera delotides,
Lupinus arizonicus, Dimorphocarpa pinnatifida, and

*Camissonia claviformis (Torr. & Frem.) Raven ssp.
peeblesii (Munz) Raven [Oenothera c. Torr. & Frem. ssp. p.
(Munz) Raven]. Winter -spring ephemeral. Fairly common
in gravelly washes near the base of the Sierra del Rosario.
Corolla white with reddish -spotted center, fading to pink,
but drying pale purple. Sympatric with spp. yumae. 20743.
+Camissonia claviformis ssp. rubescens (Raven) Raven
[ Oenothera c. ssp. r. Raven]. Winter- spring ephemeral.

Abundant on sand flats and lower shifting dunes at east
end of Gran Desierto in vicinity of the Pinacate lava fields.
Corolla clear yellow with red spot in center. 19007, 19094.
* +Camissonia claviformis ssp. yumae (Raven) Raven
[Oenothera c. ssp. y. Raven]. Winter- spring ephemeral.

Abundant in the western part of the Gran Desierto and

eastward along the Sonora coast to at least Puerto
Peñasco. Rocky soils of lower hills and gravelly washes,
flats, and dunes. Corolla pale yellow with red -spotted
center. 20353, 20442, 20707, 20734, 20782.

Dithyrea californica. 20428, 20783.
*Allionia incarnata L. WINDMILLS. Facultative, nonseasonal ephemeral or short -lived perennial. Slender trail-

+Oenothera deltoides Torr. & Frem. ssp. deltoides [O.
trichocalyx Nutt.]. DUNE PRIMROSE, WHITE DESERT
PRIMROSE, DEVIL'S LANTERN. Winter- spring ephem-

ing stems; lavender corollas open in morning and fade

eral. Abundant on dunes throughout the Gran Desierto.
During favorable years a major portion of the biomass on
the dunes consists of this plant. The large white flowers
open shortly before dusk, and remain open until the late

with midday heat. Sandy wash at north side of main peak,
and probably more widespread in the region.
*Boerhaavia spicata Choisy [B. coulteri (Hook. f.) S.
Wats.; B. wrightii A. Gray]. SPIDERLING. Summer -fall
ephemeral; sometimes persisting until freezing weather in
winter. Rocky, gravelly, and sandy soils; slopes, flats, and
washes. Bracts 1.2 to 2.0 mm. long and ciliolate, anthocarp
5- angled. The several species of Boerhaavia in the Sonoran
Desert with ephemeral habit, racemose inflorescence, and
5- angled fruits appear to be conspecific. I find no satisfactory way to consistently separate them on morphological
characters. Flowers open in morning. 20724.
*Mirabilis tenuiloba S. Wats. LONG -LOBED FOUR
O'CLOCK. Perennial. Rocky canyons and slopes, corn mon on north and east exposures; less common in gravelly

washes adjacent to rocky slopes. Seedlings and young
plants develop thick, succulent stems and swollen roots.
Flowers white, fading in midday. March. This is the first
record for this species in Sonora. 20652, 20737.
ONAGRACEAE. Evening Primrose Family

*Camissonia arenaria (A. Nels.) Raven [Oenothera a.
(A. Nels.) Raven]. Winter -spring ephemeral, but in nearby

morning heat of the following day. However, on cool days
the flowers remain open nearly all day. Towards the end of
the season the plants are ravished by hoards of caterpillars
(see Lupinus). The dry, basket -like skeletons persist for

several years or more, hence the name devil's lantern.
20355, 20439, 20764; Lumholtz 13 (GH).

+Oenothera primiveris A. Gray ssp. caulescens (Munz)
Munz. YELLOW DESERT PRIMROSE. Winter -spring
ephemeral. Sand flats, generally adjacent to dunes. Seldom
common. Apparently absent from dunes where it is replaced by O. deltoides. The large yellow flowers open at
dusk. 20801.
PAPAVERACEAE. Poppy Family

+Argemone munita Dur. & Hilg. ssp. argentea Ownbey.
PRICKLY POPPY. Several small plants, apparently waifs
flowering in the first season, on rolling sand plain at aban-

doned ranch ca. 5 km. north of the main mountain.
March. Common in nearby regions in northwestern
Sonora. 20346.
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PLANTAGINAGEAE. Plantain Family
* +Plantago insularis Eastw. var. fastigiata (Morris) Jeps.
WOOLLY PLANTAIN. Winter- spring ephemeral. Lower

rock slopes, hills, bajadas, washes, sand flats, and dunes,
although rare on higher dunes. Highly variable in size,
ranging from 1.5 to 30 cm. tall. Plants from the dunes are

exceptionally narrow -leaved and very densely silky villous. If these are genetic characteristics, the dune popu-

lations may warrant taxonomic recognition. 20344,
20425, 20700, 20785.
POLEMONIACEAE. Phlox Family

+Langloisia setosissima (Torr. & Gray) Greene.
Winter -spring ephemeral. In the Rosario region it is common in interdune troughs. 20769.
* +Linanthus bigelovii (A. Gray) Greene. Winter- spring
ephemeral. Common over a wide range of habitats: lower

dunes, interdune troughs, sand flats, bajadas, and lower
mountain slopes. Occasional at higher elevations on rocky
slopes. 20710, 20770.
POLYGONACEAE. Buckwheat Family

* +Chorizanthe brevicornu Torr. ssp. brevicornu. BRITTLE SPINE FLOWER. Winter- spring ephemeral. Widely

distributed and common on rocky slopes, desert pavement, gravelly washes, and sand flats. Occasional in interdune troughs, otherwise absent from dunes. 20686.
*Chorizanthe corrugata (Torr.) Torr. & Gray. WRINKLED SPINE FLOWER. Winter- spring ephemeral. Common on desert pavement and gravelly soils, and usually
less common on rocky slopes and sand flats. The plants
are generally in aggregated colonies, presumably because
seed dispersal is largely by disarticulation of the bracts and
inflorescence. 20690, 20752.
*Chorizanthe rigida (Torr.) Torr. & Gray. SPINY HERB.
Winter- spring ephemeral. Common and widespread except at higher elevations. Rocky, sandy, and gravelly soils,
best developed on desert pavement. The dry skeleton persists for several years, looking like a miniature ocotillo.
20690, 20732, 20752, 20757.

+Eriogonum deserticola S. Wats. DESERT BUCKWHEAT. Sparsely branched, spindly shrub, reaching 1.5 to
2.2 m. in height. A characteristic and common species on
shifting dunes throughout most of the Gran Desierto. Not

previously recorded for Mexico. April and probably at
other times. 20414, 20778.

*Eriogonum fasciculatum Benth. ssp. polifolium
( Benth.) Stokes. Low spreading shrub, mostly on north and

east -facing clopes; commoner towards higher elevations
and in steep canyons. Spring. This is the first record for
this species in Sonora. 20383, 20681.
*Eriogonum inflatum Torr. & Frem. var. inflatum. [E. i.
var. deflatum I. M. Jtn.l. DESERT TRUMPET. Perennial,

also flowering in the first season. Common on rocky
slopes and canyons. Spring. 20365, 20697.

The var. infalatum does not seem to be genetically distinct from var. deflatum (Stone and Mason, 1979). Therefore the local population is included under the nominate
taxon. However, the annual var. contiguum Reveal from
Death Valley, California, does seem to be taxonomically
distinct.
*Eriogonum thomasii Torr. Diminutive winter -spring
ephemeral. Common on lower rocky slopes, desert pave-
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ment, gravelly washes, and sandy flats. 20673, 20702,
20725.

* +Eriogonum trichopes Torr. YELLOW TRUMPET.
Spring ephemeral; commonly flowering from March to
late April. Seasonally abundant on sandy plains, and less
common on low dunes and along gravelly washes. 20345,
20773, 20800.

*Eriogonum wrightii Torr. ex Benth. ssp. wrightii.
Perennial subshrub. Canyons on west and northwest side
of the main peak. Apparently occupying more xeric sites
than those in which E. fasciculatum is common; the two
species are, however, sympatric.
+Nemacaulis denudata Nutt. var. gracilis Goodm. &
Bens. WOOLLY HEADS. Delicate winter- spring ephemeral. Sand flats and shifting dunes. 20795.
PORTULACACEAE. Portulaca Family
*Calandrinia ambigua (S. Wats.) Howell. Spring ephem-

eral. In March, 1973, a localized population of less than
1,000 plants was found on an otherwise barren portion of
desert pavement bajada on the northwest side of the main
mountain. The entire plant is extremely succulent. Previously unknown for Sonora. 20718.
RAFFLESIACEAE. Rafflesia Family

+Pilostyles thurberi A. Gray. Parasitic on Psorothamnus emoryi. Purplish -brown buds, flowers, and fruit, each

about the size of a pin head (ca. 2 to 4 mm. diameter)
dotting stems of host plant; flowers and fruit persistent.
This is the smallest non -aquatic flowering plant in the
Sonoran Desert. Two populations occur in the dunes, each
in an interdune valley or corridor between the southwestern edge of the Pinacate lava shield (at Moon Crater) and
Bahia Adair. It also occurs at two other localities in Son-

ora: 19.3 km. south of Riito, adjacent to the Colorado
River; and on high beach dunes encroaching the north side
of Cerro Tepopa (vicinity 29 °24' N, 112 °24' W). Although

the mechanism of pollination in the family remains unknown, a species of long -legged fly was observed visiting
Pilostyles flowers at Cerro Tepopa (also see Blassingame,
1968).

Maritime fog occasionally settles in the interdune corridors in the Gran Desierto where Pilostyles occurs (Larry
A. May, personal communication) and at the north side of
Cerro Tepopa. Heavy dew also is common along the lower
Colorado. With fog or dew the sterns of the host plant and
Pilostyles are dripping wet. The widely disjunct, localized
distribution of Pilostyles is attributed to special localities
receiving greater than usual amounts of fog or dew for this
part of the Sonoran Desert. This is the first verification of
Pilostyles in Sonora.
RESEDACEAE. Mignonette Family

*Oligomeris linifolia (Vahl) Macbr. Non -seasonal
ephemeral; the Rosario collections are winter -spring
plants. Lower rocky slopes, level terrain with desert
pavement, and gravelly arroyos. 20692.
R UBIACEAE. Madder Family

*Galium stellatum Kell. ssp. eremicum (Hilend &
Howell) Ehrendf. DESERT BEDSTRAW. Perennial. Steep
north and east -facing rocky slopes, generally in drainage -

ways, and commonest towards higher elevations. Less
common in major canyons on west side of mountains, and
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occasionally in washes at base of north -facing slopes.
March and probably at other times of year. 20380, 20651.
SCROPHULARIACEAE. Figwort Family

*Antirrhinum cyathiferum Benth. DESERT SNAP-

DRAGON. Non -seasonal ephemeral; known from
winter -spring plants in the Rosario region. Widespread on

rocky and gravelly soils; slopes, desert pavement, and
washes. 20715.
SOLANACEAE. Potato or Nightshade Family

* + Datura discolor Benth. DESERT DATURA, TOLOACHE. Non -seasonal ephemeral, although frost sensitive and responding weakly to cooler weather.
Mostly on sandy and gravelly soils; washes, and occasionally on sandy plains and low dunes. 20759.
*Lycium andersonii A. Gray. DESERT WOLFBERRY.
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Gran Desierto. Rocky slopes to peak elevation, bajadas,
sand and gravel flats, washes, and dunes although absent
from higher dunes. Occurring in pure stands over large
areas of sand flat, or with Ambrosia dumosa and Tiquilia
palmen. On dunes it tends to be taller and more slender
than usual, and often reaches 3 m. in height. Flowers and
foliage responding to soil moisture at any time of year; full
bloom recorded in March and April. 20350, 20386, 20711.
MONOCOTYLEDONEAE
GRAMINEAE. Grass Family

*Aristida adscensionis L. SIX -WEEKS THREEAWN.
Ephemeral occurring at any season with rains. Common
on rocky soils: flats and steep slopes, and gravelly washes.
Roots weakly developed. Awns usually less than 1 (1.5)
cm. long. 20388, 20670, 20706, 20768.

Spinescent shrub, common in major washes with palo
verde and ironwood. Characterized by narrow leaves and
flowers, and light -colored twigs and bark. L. a. var.

THREEAWN. Perennial and also flowering in first season.
Roots relatively thick, fleshy, and well developed. Com-

wrightii A. Gray and var. deserticola (Hitchc.) Jeps. do not
seem to be geographically segregated nor genetically dif-

mon on sand flats and lower dunes, absent from higher
dunes. Spring, and probably at other seasons. 20360,

ferentiated; leaf size varies considerably with seasonal
conditions, and individual plants bearing both 4 and 5
lobed corollas have been found in various regions of

20433, 20755, 20768.

Sonora. March. 20373, 20728.

THREEAWN. Perennial with well- developed fibrous

*Nicotiana clevelandii A. Gray. CLEVELAND'S TOBACCO. Winter- spring ephemeral. Gravelly washes and
rocky -sandy soils near major washes; infrequent and usually in small and relatively dense populations indicating
that the seeds tend to be locally distributed. Commonly
growing in the winter- spring shadow (north side) of larger
ironwood (Olneya) trees. Corolla white, open at dawn.

roots. Steep rocky canyons and north - facing slopes, commonest towards higher elevations. Awns 2 to 3 cm. long.

Occurring as far south as Hermosillo and at Ensenada
Grande ( =San Pedro Bay; 28 °02' N). Not previously reported for Sonora. 20745.
VISCACEAE. Mistletoe Family

+Aristida californica Thurb. ex S. Wats. MOJAVE

* Aristida purpurea Nutt. var. glauca (Nees) A.
Holmgren & N. Holmgren [A. wrightii Nash]

March and April, and probably at any season following
rainfall. 20384, 20671.

* +Bouteloua aristidoides (H.B.K.) Griseb. NEEDLE
GRAMA. Hot -weather ephemeral, sometimes abundant.
Sandy and gravelly soils, less common among rocks. Low
dunes and interdune troughs, flats and lower rocky slopes,
occasional at higher elevations on rocky slopes. 20721,
* +Bouteloua barbata Lag. SIX -WEEKS GRAMA. Hot -

weather ephemeral occurring with the above species,

* +Phoradendron californicum Nutt. DESERT MISTLETOE. Common parasite on ironwood (Olneya) and

20397, 20765.

mesquite (Prosopis), and distributed with the host species,
including dune areas. 20723.
ZYGOPHYLLACEAE. Caltrop Family
*Fagonia densa I.M. Johnst. Densely branched dwarf
shrub, but also flowering in first season and facultatively
ephemeral. Common on all slope exposures to peak elevation; particularly abundant on south and west exposures.
Restricted to rocky slopes. Collected in flower in March,
and undoubtedly flowering at other seasons. 20659, 20712.

16. Ephemeral, responding to rains at any time of year,
best developed in warmer weather. Usually on sandy or
gravelly soils; flats, washes, and interdune troughs. Rare
on lower dunes. The obnoxious, spiny burrs persist half -

This is the first record for the species outside Baja

facultative ephemeral. Common on rocky slopes to peak
elevation, including south and west -facing slopes. April

California. The nearest known populations are at Bahía de
Los Angeles and on Isla Angel de la Guarda (Porter, 1963).
*Fagonia laevis Standl. Perennial; also flowering in first

season. Common on rocky soils of lower slopes, upper
bajadas, and desert pavement. Distribution patchy. In
flower and fruit in March, and probably non -seasonal.
20704.

*Kallstroemia sp. Summer -fall ephemeral. Skeletons
of at least one species found on sand flats adjacent to
the Sierra.
* +Larrea divaricata Cay. ssp. tridentata (DC.) Felger &

* Cenahrus palmed Vaqey, GIANT SANDBUR. Figure

hidden in the sand long after the plant dies. 20802.

*Enneapogon desvauxii Beauv. Perennial. Scattered
among rocks on steep north -facing slopes.

*Erioneuron pulchellum (H.B.K.) Tateoka [Tridens p.
(H.B.K.) Hitchc.]. FLUFF GRASS. Low, tufted perennial or

and probably at other times. 20366, 20708.

*Heteropogon contortus (L.) Beauv. in Roem. & Sch.
TANGLEHEAD. Perennial. Erect, clumping grass with
rusty - colored, persistent dry leaves and culms. Scattered
on steep slopes and canyons, and gravelly washes. Spring
and probably at other seasons. 20387, 20731.
* +Hilaria rigida ( Thurb.) Benth. ex Scribn. GALLETA.

Coarse perennial. This is the most conspicuous grass in
northwestern Sonora. Maximum density occurs on low

CREOSOTEBUSH, HEDIONDILLA, GOBERNADOR.

sand hills and sand plains, but it is also common on dunes
to the limits of vegetation. Occasional in gravelly -sandy
soil pockets in steep canyons and on rocky slopes. 20423,

One of the most common and widespread shrub in the

20674, 20717.

Lowe [L. tridentata (Ses. & Moc. ex DC.). Cov.].

Figure 16. Giant sandbur,
Frances Runyan.

Cenchrus palmeri.

Drawing by

Felger

*Muhlenbergia microsperma (DC.) Kunth. SIX -WEEKS
MUHLY. Delicate winter -spring ephermeral. Rocky slopes

near base of mountain; best developed in shaded places
among large rocks. Infrequent in the Sierra del Rosario.
18860, 19101.

+ Schismus arabicus Nees. Winter -spring ephemeral.
Several localized populations found at widely scattered

places in the Gran Desierto during exceptionally wet
years. Sandy soils; flats and at base of high dunes. Introduced from the Old World. 20776.
LILIACEAE. Lily Family

+Hesperocallis undulata A. Gray. DESERT LILY.
Perennial from a single bulb 3 to 6 cm. long. During years

of favorable rains the inflorescence is often paniculate
with 1 to 4 strict branches; flowers whitish, about 5 cm.
across. Common on sand flats and dunes. During dry years
it does not appear. February to May. 20438.
*Nolina bigelovii (Torr.) S. Wats. Yucca -like plant with a
thick, woody trunk 0.5 to 3.5 m. tall, mostly solitary, but

some with several branches. Scattered over rocky slopes
and canyons. Densest in canyons, and on north and east facing slopes; less common and not as widespread on
south and west -facing slopes, where the plants are concen-

trated in larger canyons. Generally commonest towards
higher elevations. Apparently flowering in summer. Also
common in the nearby Sierra Lechugilla, Sierra del Viejo,
and Cerro Pinta. 20396, 20653.
+Triteliopsis palmeri (S. Wats.) Hoover. BLUE SAND

LILY. Perennial from a cluster of tiny bulbs. Attractive
blue flowers on a slender, umbellate scape. Sand flats and
lower dunes, scattered and sometimes common. From El
Golfo northward to the International border; eastward to
the east and south sides of the Pinacate lava shield, and
southward to the Gulf of California. Also on beach dunes
of the Sonora coast from El Golfo to Puerto Peñasco, and
southward to the north side of Cerro Tepopa (29 °24'N;
20854). It reproduces vegetatively by bublets and does not
seem to produce fruit or seeds. Seri Indian children eagerly
eat the fresh bulbs (Felger and Moser, 1976). Late February
to mid -May. 18856, 20797.
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Resumen
El Gran Desierto del noroeste de Sonora es una

de las regiones mas áridas de Norte America. La
vegetación y flora vascular de la Sierra del Rosario

y médanos de los alrededores aquí se analizan y
se comparan. Los médanos, cubriendo aproximadamente 4,500 kilómetros cuadrados, sostienen una
flora de 75 especies, mientras en la Sierra del Rosario,

que abarca cerca de 78 kilómetros cuadrados, 105
especies se han documentado. En todo se documentaron 105 especies, con 36 de ellas compartidas por
ambas zonas. Generalmente, los tipos de vegetación
indican extrema aridez. Especies efímeras (anuales)
representan 55% de toda la flora (65% en los médanos

y 55% en la Sierra). En las márgenes de los arroyos
secos al pie de la Sierra, especies perennes cubren
84% del terreno mientras en los llanos arenosos y
cascajosos solamente cubren 8.5 %. El promedio de
especies perennes en los varios pisos ecológicos de la
Sierra es 17.6 %, entre tanto que en los médanos un
promedio de 11.3% se calculó. Se reportan extensiones geográficas fuera de las distribuciones cono-

cidas para varias especies, inclusivo algunas que
anteriormente no se habían documentado en Mexico

o por lo menos no en Sonora. Sistemáticamente,
se reduce Mentzelia longiloba a subespecie de M.
multiflora. Existen solamente tres especies naturali-

zadas, pero no nativas al nuevo mundo, en los

Nabhan, G. P. Ammobroma sonorae: An endangered

médanos, mientras no se hallaron en la flora de la

plant in extremely arid North America. Desert Plants

Sierra. Sin embargo, cuando se consideran en relación

(in press).

Palmer, E. 1871. Food products of the North American
Indians. Rep. U.S. Dept. Agric. for 1870. 404 -428.

a terreno semejante en el sureste de California y el
suroeste de Arizona, los médanos muestran algún
nivel de diferenciación evolutiva en 15% de la flora.

