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The Mohave desertscrub biome, the smallest of the four
North American desertland biomes, is intermediate between
Great Basin desertscrub and Sonoran desertscrub. It inter
venes between these two biomes, both spatially and floris
tically. Its fauna, although also shared, is more representative
of the Lower Colorado subdivision of the Sonoran Desert
Main plant dominants of this biome include series of
Creosotebush I Larrea tridentata), All- scale IAtriplexpolycarpa),
Brittlebush IEncelia farinosa), Desert Holly IAtriplex hymene
lytra), and White Burrobrush IHymenoclea salsola), all of
which occur as dominants in Sonoran land, in the case of
Larrea, Chihauhuan) desertscrub series. Shadscale IAtriplex
confertifolia) and Blackbrush I Coleogyne ramosissima) may
dominate either Mohave desertscrub or Great Basin desert
scrub biomes. The arboreal leaf succulent Joshua Tree I Yucca
brevifolia) provides one of the best examples of the few
Mohave endemics. Of these species, all but theAtriplex have
close evolutionary ties with warm temperate and tropic
subtropic vegetation
Until recently, hypotheses for desert evolution were for

mulated from meager fossil evidence in combination with
inferences based upon cliseral relations between the deserts
and adjacent communities, and by the presence of relics
within or adjacent to desert areas IClements, 1936; Cain,
1944; Axelrod, 1950). Refinement of these early views came

with the use of fossil pollen extracted from arid region
sediments [Martin and Mehringer, 1965).
The history of North American desert development was

known in only the broadest terms. Earlier deserts, some

believed, occupied far less area than today and were thought
to have been restricted to a refugium near the mouth of the
Colorado River during the full glacial, 20,000 years ago
[Martin and Mehringer, 1965).
Through the new technique of fossil packrat INeotoma)

midden analysis IWells and Jorgensen, 1964), a rather clear

picture is emerging of shifts in dominance of themajor desert
species. Although, as surmised earlier, the area of extreme
aridity was once probably much smaller, the plants charac
teristic of present deserts were sorted into assemblages no

longer common or even known IVanDevender and Spaulding,
1979). Thus, in the Ajo Mountains, Arizona ILat. 320 07',
Long. 11r 42' W; altitude 975 m] in an area of Sonoran
desertscrub today, there occurred together during the period
13,000 to 20,000 years before the present such species as Big
Sagebrush IArtemisia tridentata, now typical of Great Basin
desertscrub], Joshua Tree [Yucca bteviiolia, now typical of
Mohave desertscrub], and Shrub LiveOak IQuercus turbinella,
now typical of interior chaparral). These findings and others
IVanDevender and Spaulding, 1979) suggest that a broadscale
sorting of southwestern vegetation occurred and that recent
conditions are far more stressful than those during the period
of late Wisconsin climate. The desertscrub biomes of today
have arisen during relatively recent times, through a sorting
of species from preexisting more generalized vegetation.
Recognition of the Mohave Desert as a distinct desert

apparently arose when contrasting it with the adjacent
Colorado Desert I Shreve's Lower Colorado subdivision of
Sonoran Desert) of extreme southeastern California [Parish,
1930; Munz, 1935). When viewedwithin this limited provin
cial scope, elevation of Mohave desertscrub to biome status

paralleling that of the other desertscrub biomes within
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Figure 90. Mohave desertscrub east of Spring Valley Mountains, Clark County, Nevada, ca. 1,220 m

elevation. A Creosotebush (Larrea tridentatal-Bursage (Ambrosia dumosa] series with yuccas present
(Yucca schidigera, Y. baccata, Y. brevifolia], These open communities, with yuccas either present or
absent, characterize many square miles of gravel baiadas and outwash plains in the Mohave Desert of
southeastern California, southern Nevada, extreme southwestern Utah and northwestern Arizona.

California is understandable. However, when viewed in the
larger context of the North American Southwest, its recogni
tion as a separate biome is less easily justified
Separation of theMohave along its boundarywith Sonoran

desertscrub, with which it is most closely allied, is commonly
blurred because distinct coincidental breaks in indicator

species' ranges are lacking. Furthermore, there are areas

within Sonoran desertscrub with important Mohave desert
scrub species. For example, in northern Baja California, the
characteristic Mohave Yucca (Yucca schidigeral is at its

southern limit (Hastings et al., 19721. A number of other
species that occur widely in both the Mohave Desert and the
Sonoran Desert are also found here [e.g., Eriogonum [ascicu
latum. Encelia farinosal. This Vizcaino SonoranDesert vegeta
tion is rich in low rosette- forming leaf succulents (Agave,
Yucca, Dudleyal, a growth form that is also important in
many parts of the Mohave Desert (Fig. 901. Because of long
established usage and its warm temperate climate, we con

tinue recognition of the Mohave desertscrub as a distinct

entity at the biome level, realizing that a strong case can be
made for inclusion of its biotawithin the Sonoran desertscrub
biome.
The Mohave desertscrub biome is contained in the north

western part of our area, occupying perhaps 1/16 of the North
American Southwest On the north and west its boundaries
are sharply defined; here it abuts upon Great Basin desert

scrub, Great Basin conifer woodland, and Californian coastal

chaparral vegetation. Along its northeastern boundary in
southwestern Utah, itsmargin is also usually sharply defined
as a result of the sharp elevational gradients found there, and
Mohave desertscrub gives way to Great Basin desertscrub at

elevations of about900-1,050 m as Larrea wanes andArtemisia
or its associates assume dominance (Fig. 881. Southward, this
easier distinction becomes blurred and one encounters

anomalous combinations of " indicator" species fromMohave

desertscrub, Sonoran desertscrub, Great Basin desertscrub,
and Great Basin conifer woodland. For example, Mohave
desertscrub in the vicinity of the Cerbat Mountains in
Mohave County, Arizona is an assemblage which includes

species that are mainly from Mohave desertscrub (Yucca
schidigeral, mainly from Great Basin desertscrub (Coleogyne
ramosissima, Tetiadytnia canescens, Ephedra rorreyans], a

species that ranges widely through Mohave, Sonoran, and
Chihuahuan desertscrub (Larrea tridentatal, and a species that
is predominantly of the Sonoran and Chihuahuan desert
scrub (Acacia greggiil(Shreve, 1942c: Plate 41.
To the south, near the Hualapai Mountains, there occurs a

different but equally anomalous combination including
Yucca bteviiolia (typical of Mohave desertscrub], Saguaro
(Carnegiea gigatuea, typical of Sonoran desertscrub], and
California Juniper Iluniperus caliiomica, typical of Great
Basin conifer woodlandl tShreve, 1942c: plate 31.
Generally, however, the Mohave species are best repre

sented on the level [colder] plains; the Sonoran species favor
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Figure 91. Mohave Desett-Sonoran Desert transition at Mopah Springs in the Turtle Mountains, San
Bernardino County, California, ca. 745 m elevation. The springs occur in the foreground arroyo and
support five mature palms [Washingtonia filifera) and many seedlings. In addition, halophytic species
such as Atriplex spp. and Distichlis spicata var. stricta occur in the moist soils that are heavily charged
with minerals. The surrounding vegetation is Mohave desertscrub (Creosotebush-Bursage series); the fan
palm and the Cercidium floridum along the drainage (midground center) are Sonoran desertscrub species
here at the northern margin of their ranges (Brown et al., 1976; Hastings et al, 1972). The dominants on

the slopes are Larrea tridentata, Ambrosia dumosa, and Yucca schidigera. Photograph by R.M. Turner.

the bajadas and hills. To the south and west from the
Hualapai Mountains, where Mohave desertscrub contacts

first the Arizona Upland and then the Lower Colorado Valley
subdivisions of the Sonoran desertscrub biome, boundaries
separating the two are increasinglydifficult to discern. This is
especially so on both sides of the ColoradoRiver nearNeedles,
California, and southwesterly to the Eagle Mountains [Fig,'
91). Along this entire interface, definition of the boundary
separating these two desertscrub biomes is largely arbitrary
"regardless of whether one relies on physiographic, climatic,
or biotic criteria" [Iohnson, 1976). Westward from the Little
San Bernardino Mountains, the Mohave boundary extends

beyond the Sonoran Desert to its contacts with Californian
coastal chaparral and Great Basin conifer woodland com

munities in the San Bernardino, San Gabriel, Tehachapi, and
El Paso Mountains.

Species that serve to separate Sonoran from Mohave
desertscrub include such widespread Sonoran species as

. Ironwood IOlneya tesota), Blue Palo Verde ICercidium flor
idum), and Chuparosa lTusticia californica). Sonoran desert
scrub species that theremay be used to separate the two desert
areas but elsewhere make slight incursions into Mohave
desertscrub areAmericanTrixis ITrixis californica) andTeddy

Bear Cholla IOpuntia bigelovii). Additional Sonoran plants are
Bitter Condalia ICotidalia globosa), EmoryDalea IPsorothamnus
emoryi), Smoketree IP. spinosa), Longleaf Ephedra IEphedra
trifurca), Crucifixion Thorn ICatiotia holacantha), Western

Honey Mesquite IProsopis glandulosa var. torreyana), and
Ioioba ISimmondsia chinensis). In eastern California the
northern limits of these species coincide roughlywith a shift
to Mohave taxa [Hastings et aI., 1972; Johnson, 1976).
Mohave taxa of indicator significance include SpinyMenodora
IMenodora spinescens), sages ISalvia funerea, S. mohcvensis],
Desert Senna ICassia armata, chiefly Mohavean), Mohave
Dalea IPsorothamnus atbotescens, chiefly on granitic and
volcanic soils], Fremont Dalea IP. fremontii, on calcareous

soils), Goldenhead IAcamptopappus shockleyi), Scalebroom
ILepidospartum latisquamuml, and Ephedra funerea [Benson,
1957; Hastings et aI., 1972).
Cacti arewell represented inMohave desertscrub. Besides a

number of more widely distributed species, there are several
indigenous taxa centered in this biome: a variety of Engel
mann Hedgehog IEchinocereus engelmannii var. cbtvso
centrus), Silver Cholla IOpuntia echinocarpa), Mohave Prickly
Pear IOpuntia erinacea), Beavertail Cactus 10. basilaris),
Many-headed Barrel Cactus IEchinocactus polycephalusl, and
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Table 21. Data for 17 weather stations in the Mohave desertscrub biome. Data for each station include latitude and longitude (values rounded to
closest 0.1 "C], altitude [meters], average annual precipitation [rnm], and abbreviated name as used in climographs of Fig. 92. Data from Ruffner
(1.9781, U.S. Environmental Data Service (1959-19791 and Laboratory of Climatology (19751.

Abbreviated Altitude Average annual
Station name name Latitude Longitude [m] precipitation [mm]

Barstow, CA BAR 34.9 117.0 658 104.9

Beaverdam, CA BEDA 36.9 113.9 570 168.7
Boulder City, NV BOCI 36.0 114.9 769 130.8

Daggett, CA DAG 34.9 116.8 585 92.4
Davis Dam, CA DADA 35.2 114.6 201 106.4
Death Valley, CA DEVA 36.5 116.9 -58 46.2
Desert NWRCC, NV DES 36.4 115.4 890 103.7
Iron Mtn., CA IRO 34.1 115.1 281 67.8
Las Vegas, NV VEG 36.1 115.2 658 95.6
Phantom Ranch, AZ PHRA 36.1 112.1 783 213.1
Pierce Ferry, AZ PIFE 35.9 114.1 1,177 252.8

Randsburg, CA RAN 35.4 117.6 1,088 143.5
St. George, UT STGE 37.1 113.6 841 192.0
Searchlight, NV SEA 35.5 114.9 1,079 168.2

Trona, CA TRO 35.8 117.4 516 93.8
Twenty Nine Palms, CA TWE 34.1 116.0 601 96.2
Victorville, CA VIC 34.5 117.3 871 119.9

Subdivision Average 129.2

Neolloydia iobiisoni: A few others, mostly of subspecific
rank - Buckhorn Cholla (Opuntia acanthocarpa var. acantho
carpa), Opuntia whipplei var. multigeniculata, Parish Cholla
(Opuntia stanleyi var. patishii), and Coryphantha vivipata var.

deserti- are restricted to it
The Mohave Desert is especially rich in ephemeral plants,

many of which are endemic. Of the approximately 250
Mohave taxa with this life form, perhaps 80-90 are endemic
to that biome (Shreve and Wiggins, 1964). These short-lived
plantsmay be placed in two phenologic groups: those that are
attuned to winter conditions and those that germinate and

grow in response to summer conditions. Asmight be expected,
most of the Mohave species are winter annuals. In southern
Nevada, Beatley (1974b) found only seven plant species in the
summer annual flora and these are unknown from most

undisturbed communities below roughly 1,200 m elevation.
Johnson (1976) reported for the entireMohaveDesert only 1 7
summer annuals and none are endemic. These usually
germinate in response to August or September rain and
remain physiologically active only until the occurrence of

subfreezing temperatures, a period usuallymeasured in terms
of only a few weeks.
In southern Nevada, Beatley (1974b) found that mass seed

germination of winter annuals is triggered by critical rains
between late September and early December. The critical
rainfall, arriving in one storm, should exceed 25 mm to

produce abundant germination. A heavy rain in late Septem
ber is ineffective unless temperatures have shifted by then
from summer to autumn regimes. At the other extreme of the
critical fall season, a similar rain in early December will be
ineffective for certain members of the ephemeral flora if
winter temperatures have already commenced. Conditions
prevailing at opposite ends of this autumn period are

different enough to promote growth in two rather distinctive
ephemeral plant assemblages: following early December rain,
germination in the families Cruciferae and Boraginaceae is

high compared to that in other families; late September or
early October rain, in contrast, promotes germination espe-

cially in species in the families Polemoniaceae, Hydrophyl
laceae, Polygonaceae, Leguminosae, and Onagraceae.
A strong correlation has been shown between the charac

teristic season of activity of the summer and winter annual
species and the photosynthetic carbon fixation pathway they
possess. Those with a three-carbon compound as the first
organic product of photosynthesis are called C3 plants and
those with a four-carbon compound as that product, C4
plants. plants with the C4 trait are peculiarly well adapted to

hot-dry conditions in that optimal rates of photosynthesis
occur at high temperatures and light intensities compared to
C3 plants and the former also possess high net productivity
rates and high relative water-use efficiencies [Iohnson, 1976).
A total of 66 summer and 64 winter annuals were examined
from the Mohave and Sonoran Desert regions (Mulroy and

RundeI1977). The winter annuals were all C3 plants except
for three species (Aristida adscensiotiis and two species of
Euphorbia) that are active during both seasons. The vast

majority of summer annuals possess the C4 pathway of
carbon fixation, a condition suiting them to the high temper
ature and light conditions of that season. The few Mohave
Desert summer annuals are truly distinctive in this regard in
that they are all C4 plants (see also Johnson, 1976). In the
adjacent Sonoran Desert, areas with reliable summer precip
itation [e.g., southern Baja California and Sonora) have a

Significant number of C3 summer annuals along with a

preponderance of C4ephemeral species. The proportion of C3
summer annuals increases with increasing quantity and

reliability of summer rainfall (Mulroy and Rundel, 1977).
Mulroy and Rundel(1977) also found that the growth form

of the two groups of annuals was distinctive. The majority of
winter annuals begins growth as rosettes. This growth habit
occurs during the coolest part of the year in the Mohave
Desert when nighttime temperatures often reach freezing
and daytime temperatures may not exceed 100 C. Later in the
season as ground temperatures increase, the rosette leaves die
or lift away from the soil and the photosynthetic activity is
often transferred to cauline leaves on newly produced upright



40

39

38

37
.CEVA

36

35

34

33

32

31

CLIMAlOGRAPH OF 17 MOHAVE DESERT STATIONS
MEAN SUMMER TEMPERATURE VS. MEAN SUMMER PRECIPITATION

30

a:

lI;

� 29

27

23

22

21

20

19

18

16

12

a:

i 9

10 20 30 40 30 60 lQ 80 90 100 110 120

MEAN SUMMER PRECIPITATION {mm}

CUMATOGRAPH OF 17 MOHAVE DESERT STATION
MEAN WINTER TEMPERATURE VS. MEAN WINTER PRECIPITATION

"TRO

"\VEG
tR "eEDA

-RAN
"SEA

/.�
"PH·�VIC

�/STGE
·PIFE

10 20 30 40 50 60 70 80 90 100 110 120 130 140 130 160 170 180 190 200 210 220 230 240 230

MEAN WINTER PRECIPITATION (mml

Figure 92. Climographs for the Mohave desertscrub biome. The polygons circumscribe scattered points
reptesetuing either summer or winter temperature and rainfall conditions at the weather stations indicated

by abbreviated names. The corresponding full names of the stations are given in Table 21.
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stems. Examples of plants with this habit are Chia (Salvia
columbariae), Filaree [Erodium cicutarium), Large-flowered
Stork's BilliE. texanum), andMohave Desert Star IMonoptilon
bellioides).
The elevation range of the Mohave desertscrub biome is

broader than that of the other desertscrub biomes. Sub-sea
level altitudes to the north in Death Valley reach -146m.

Upper elevationallimits reach the 1,370 m contour along the
biome's northern limit in Nevada and California and 1,675 m
on some mountains. As the southern border of the desert is

approached, elevationallimits descend to values below300m
in some areas. There is only a small part of the desert below
this level, however, with roughly three fourths of the biome
lying between 61 0 and 1,220 m giving use to the general term
"high desert" I Shreve, 1942a). Dry lakes are a common

landscape feature.

Precipitation is scantywith annual values ranging from 46
mm at Death Valley to 253 mm at Pierce Ferry, Arizona. Both
stations are poor examples ofMohave desertscrub: the Death
Valley record is anomalously low and Pierce Ferry is at the

edge of desertIand. Annual precipitation for most of the
Mohave lies between 65 mm and 190 mm ITable 21). Similar
low values occur in other deserts of our region but the strong
winter precipitation dominance, the relatively low winter

temperature and the high summer temperature combine to

set the unique conditions of this desert [Pig. 92).
A sampling of January average daily minimum tempera

tures for Mohave desertscrub stations shows values of
A sampling of January average daily minimum tempera

tures for Mohave desertscrub stations shows values of -O.l°C
at Lancaster, California; -0.7°C at Palmdale, California; and
5.3°C at Death Valley. Values for the same month from
nearby Sonoran desertscrub stations range from 4.7°C at

Blythe to 4.4°C at El Centro and 3.5°C at Brawley. A sampling
of average dailymaximum values for July, the hottestmonth,
at Mohave stations shows Death Valley, 46.2°C; Lancaster,
35.2°C; Palmdale, 36.3°C. A sampling of Sonoran Desert
stations shows Imperial, 41.5°C; Blythe 42.6°C; and Brawley,
41.9°C. By using as an index of continentality the difference
between the average temperature of summer and winter, the
Mohave desertscrub is more continental than any of the
Sonoran desertscrub subdivisions ITable 23).
Vasek and Barbour (1977) listed fivemajor serieswithin the

Mohave desertscrub biome of California These are Creosote
bush scrub, Saltbush scrub, Shadscale scrub, Blackbrush

scrub, and Joshua Tree woodland. All but the last occur in
some form in either the Sonoran desertscrub biome or the
Great Basin desertscrub biome, emphasizing the transitional
nature of this desert.
BeatIey (1976) listed as typical bajada communities of

central southern Nevada those dominated by Creosotebush.
She listed an additional set of communities of the prevail
ingly limestone and dolomitic mountains that are dominated
by Shadscale.
In broad outline, the Mohave desertscrub biome can be

viewed as described by Vasek and Barbour (1977), with each
series possessing more or less distinctive Mohave associates.
Our treatment follows the series they recognize.

Creosotebush Series
Creosotebush ILarrea tridentata) is a wide-ranging dom

inant of the three warm deserts in the North American
Southwest. It is also one of approximately 50 species or

species-pairs that occurs in both northern. and southern
hemisphere American warm deserts [Solbrig, 1972). The
North American subspecies occurs as three chromosome
races over its range, with rather sharp differentiation among
populations in the three warm deserts: diploid In=131,
Chihuahuan Desert; tetraploid In=261, Sonoran Desert; hex
aploid In=39), Mohave Desert [Yang, 1970; Barbour, 1969).
This sequence suggests that the Mohave Desert population
has been derived most recently, raising provocative questions
of timing if the hypothesis 1Wells, 1 977 ; Wells and Hunziker,
19761 is correct that Larrea was absent from the Chihuahuan
Desert, its North American center of dispersal, until post
pluvial times [approximately 9,000 years before present).
Larrea occurs prevailingly on the bajadas and well-drained

sandy flats, its dominance often asserted more by its tall
stature in these two-layered communities than by its density.
Shreve 11942a) described as the most characteristic associa
tion of the Mohave regions, that association formed by Larrea
and White Bursage IAmbrosia dumosa). Over most of the
Mohave region the usual codominants are, besides Ambrosia

dumosa, Anderson Thornbush [Lycfurn andersonii), Spiny
Hopsage 1Gtayia spinosa), Paper Bag Bush ISalazariamexicana),
and Shadscale IAtriplex confertifolia).
Larrea-dominated communities are mostly below about

1,220 m elevation although they are found more than 300 m

higher on south-facing slopes along the northern edge of the
plant's range. In the northern part of the Mohave, it is

replaced at elevations above the 1,220 m by communities
transitional to Great Basin desertscrub: e.g., the Blackbrush
and Shadscale series.

Beatley (1976) lists as common shrub associates in the
Larrea tridentata-Ambtosia dumosa association the following:
Psorothamnus iremonui. Krameria parvifolia, Ephedra neva

densis, Ceratoides lanata, and, less commonly, Acamptopappus
shockleyi or Menodora spinescens. This association is best

developed on deep, loose, sandy soils lacking surface pavement
Another widespread variant of the Creosotebush series is

the community dominated by Larrea and Atriplex conferti
folia. This association predominates on calcareous soils
derived from limestone-dolomitemountains and hills and is a
major association of the Mohave Desert of south central
Nevada [Beatley, 1976). The soil normally has a well devel
oped surface pavement and a shallowly-placed caliche layer.
This layer restricts root penetration making the habitat
edaphically more arid than that of deeper soils. Because the
mountains fromwhich these soils are derived are found at the
lower elevations of the region, this vegetation is already
growing under the low rainfall associated with these low
lands. Other plants often occurring with the two dominants
are Psorothamnus fremontii, Krameria parvifolia, Ephedra
species, Acamptopappus shockleyi, Lycium pallidum, Yucca

scbidigeta, Y. baccata, and Y. brevifolia. This is the only
community onwhich Diamond Cholla 1Opuntia ramosissima)
occurs. It is often joined by the more widespread Beavertail
Cactus [Opunn« basilaris).
BeatIey (1976) recognized one other Larrea-dominated

association inwhich Lycium andersonii and Gtayia spinosa are
codominants. The soils of sites occupied by this assemblage
commonly have a more or less poorly developed surface
pavement, with hardpan mostly missing from near the
surface. The soil matrix is sandy loam with large rock
fragments scattered throughout.
In the northernMohaveDesert IDeathValley), Hunt (1966)
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Figure 93. Mohave desertscrub, Valley of Fire area, Clark County, Nevada, ca. 610 m elevation. A
common Mohave Desert landscape of mountain, outwash plains, and baiadas dominated by Creosotebush
[Larrea tridentata), Bursage [Ambrosia dumosa), and Bladder-sage [Salazaria mexicana].

described the dominant communities on the gravel fans
noting a tendency for overlapping ranges. Creosotebush is the
dominant unifying component of these communities, other
species joining Creosotebush with change in elevation or

latitude. Toward the lower parts of the fans to the north,
A triplex hymenelytra is codominant, occurring in pure stands
as the fan base is reached. Southward another saltbush,
Atriplex polycarpa, occupies an analogous position forming
pure stands at the fan base and merging upslope with Larrea
tridentata. On the upper third of the fans to the north, White
Bursage jAmbrosia dumosa) occurs with Larrea; to the south
this position is taken by Brittlebush jEncelia farinosa). Larrea
also occurs alongmanyof the washes with orwithoutAtriplex
hymenelytra and A. polycarpa. Along washes at the base of
some fans,White Burrobrush jHymenoc1ea salsola) occurs as a

series in nearly pure stands.

Shadscale Series
This series, dominated by Shadscale jAtriplex confertifolia),

has been discussed in detail in the chapter on the Great Basin
Desert. This transitional community, like the Larrea
Ambrosia and Atriplex polycarpa associations, is not confined

to only one biome. Its main center lies in the Great Basin
desertscrub and its occurrence in the Mohave Desert is in
areas transitional to the two deserts, where the mosaic of
communities and their associates shifts from one biome to

the other as conditions related to soils or relief exceed the

ecologic amplitude of the indicator species. Indeed, BeatIey
11975) has expressed the point of view that such Atriplex
communities may constitute a broad zone of xerophytic
vegetation transitional between the Mohave Desert and the

Sagebrush series of the Great Basin desertscrub and "that
Atriplex is perhaps the shrub species of greatest ecological
amplitude [and ecotoypic variation) in both deserts. Tolerant
ofmost extremes in temperature and rainfall and awide range
in edaphic conditions, including salt content, the species
occurs as a dominant where the tolerances of other potential
dominants have been exceeded with regard to one or more of
the climatic and/or edaphic variables" [Beatley, 1975: 69).
Farther south from this zone of transition, Shadscale is a

dominant plant of the exceedingly arid habitats of steep hills
and mountain slopes-these generally having rocky calcar
eous soils. The community is also found in valleys in contact
with Larrea on the slopes above [Beatley, 1976: Fig. 11). This
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Figure 94. Mohave desertscrub saltbush community on Pahranagat National Wildlife Refuge, Lincoln
County, Nevada, ca. 1,050 m elevation. The principal plants are species of saltbush [Atriplex] and other
alkaline tolerant species.

inversion of the usual zonal sequence between cold-adapted
and warm-adapted species results from the ability of the cold
adapted Atriplex to better withstand low winter temperature
extremes in the depression of enclosed basins than can the

warm-adapted Larrea [Beatley, 1975, 1976).

Saltbush Series
The communities here are characterized by one or more

species of Atriplex, such as All-scale (A. polycarpa), Shadscale
(A. confertifolia), Four-wing Saltbush (A. canescens), and
Desert Holly (A. hymenelytral, commonly in combination
with other halophytic chenopods such as Pickleweed (Allen
rolfea occidetualisi, alkali weeds (Nitrophila spp.l, glassworts
(Salicornia spp.I, seep weeds (Suaeda spp.l, and Greasewood

(Sarcobatus vermfcuisrus]. This group of communities, while
subject to flooding on occasion, occupies habitats of extreme
aridity and may be divided into two groups: those occupying
sites that are extremely arid by reason of topography, climate,
or soil physical properties and those that are extremely arid
because of soil chemical properties. The former, or xerophytic
phase, occurs on hills, in basins, or around the margins of
playas. The other group, or halophytic phase, is found on

saline or alkali soils on playas, in sinks, or near seeps where
the available ground water is heavily charged with minerals.
These communities are well represented in the adjacent

Great Basin and Sonoran desertscrub biomes as well as in
Mohave desertscrub. Among the most widespread is that
dominated byAtriplex polycarpawhich in theMohave Desert
is especially prevalent around Rabbit, Lucerne, and Soggy dry
lakes (Vasek and Barbour, 19771 and in Death Valley (Hunt,
19661. This community is also widespread to the south and
east in the Sonoran desertscrub biome, occurring as the
dominant vegetation along much of the Gila River Valley in
Arizona (Aldous and Shantz, 1924; Shantz and Piemeisel,
1924; Turner, 19741 and as a prominent community in the
Coachella Valley, California (Shantz and Piemeisel, 1924;
Kuchler, 1977).
Soils supporting stands of Atriplex polycarpa generally

contain few salts and, although the water table may be as

shallow as 5 m (Hunt, 1966), permanent water is mostly at

much greater depth. The soil of this community is often
highly productive if cultivated, resulting in the destruction of
many stands supporting this species, as at Lucerne Dry Lake.
The vegetation may be closed but is often very open, sup-
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Figure 95. Mohave desertscrub of Blackbrush (Coleogyne ramosissima] and Banana Yucca (Yucca
baccata) immediately west of Grand Wash Cliffs, Mohave County, Arizona, ca. 760 m elevation.
Blackbrush associations characterize many northern Mohave desertscrub communities transitional to
Great Basin desertscrub. The cliffs are occupied by an open pinyon-juniper association dominated by
Pinus monophylla.

porting only about 124 plants per hectare (Hunt, 1966). The
xerophytic phase vegetation of mixed saltbush species is

generally situated between the halophytic phase below and
Creosotebush communities above.

Halophytic saltbush associations (Fig. 94) occur at topo
graphically defined sites such as playas and sinks and may be
found in close association with Mohavian marshland if
surface water is present The vegetation is dominated by
succulent chenopods such as Bassia hyssopifolia, Allenrolfea
occidentalis, Nittopbila occidentalis, Salicornia subterminalis,
Suaeda spp., and Sarcobatus vermiculatus. Other chenopods,
especially in the genus Atriplex, may be present Saltgrass,
Distichlis spicata var. stticta, is a common associate. Many of
these species occur together elsewhere in moist, saline
habitats throughout much of arid western North America,
and the associations they constitute may be viewed as

intrazonal because of their wide occurrence.

Blackbrush Series
Associations dominated by Blackbrush (Coleogyne tatnosis-

sima) (Fig. 95) arewidespread across the southern limits of the
Great Basin desertscrub biome and the northern limits of the
Mohave desertscrub biome. In the latter part of its range,
Blackbrush is often viewed in the role of a community
transitional between Mohave and Great Basin desertscrub
biomes and in that context it has been discussed in detail
under Great Basin Desertscrub.

Joshua Tree Series
Yucca bteviiolia is the best known (and most photographed)

Mohave Desert endemic; yet, in few places can it be used to
characterize this biome because of the plant's rather limited
occurrence there. It is found along almost the entire periph
ery of the Mohave Desert where this biome grades upslope
into coolermoister vegetation (Benson andDarrow, 1954) and
thus may at times be associatedwith species from Great Basin
desertscrub and Great Basin conifer woodland. It is absent
from much of the southeastern margin of the Mohave where
contact is made at lower elevationswith Sonoran desertscrub.
Joshua Tree does, however, make contact with the Sonoran
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Figure 96. A diverse losbua Tree "woodland" community near Dolan Springs, Mohave County, Arizona,
ca. 975 m elevation. losbua Tree [Yucca brevifolia] dominates the association containing as subdominants
and understory species: Buckhorn Cholla [Opuntia acanthocarpa], Club Cholla [Opuntia clavata),
Diamond Cholla [Opuntia ramosissima), Beavertail Cactus [Opuntia basilaris), Banana Yucca [Yucca
baccata), Goldenhead [Acamptopappus sphaerocephalus), and Galleta [Hilaria rigida).

Desert in west-central Arizona in the area north ofWicken

burg ILowe, 1964, Fig. 14). This Mohave Desert enclave
predictably occurs near the upper elevationallimits of the
two deserts. Because of the varied contacts made with other
biomes, Yucca breviiolia may be in codominance with Larrea,
Coleogyne, Iunipetus, or Catnegiea at various places in its near
circular range around the margin of the Mohave Desert
Because of the area's higher elevation and more generous
precipitation, understory species are often diverse- some
such as Acamptopappus sphaerocephalus are endemic.
Although the "woodland" is dominated by the bizarre

Joshua Tree, the tree's dominance is more visual than real.
The understory of various shrubs and herbaceous plants may
contain several species of greater importance than the Yucca

IFig. 96). Until recently, quantitative studies of Joshua Tree
communities were almost nonexistent. Vasek and Barbour
11977) presented data for a dense Joshua Tree community
north of Cima, San Bernardino County, California Yucca

bteviiolia had an importance value IIV) of 4.36 [based upon
density, cover, and frequency) and ranked ninth out of 22

plants present. The shrubby Big Galleta Grass IHilaria rigida),
was the clear dominant IIV=96.9), with Haplopappus coopeti
IIV=49.11, Salazatia mexicana IIV=26.2I, Ephedra nevadensis
IIV=12.21, Hymenoclea salsola IIV=12.7I, Muhlenbergia porteti
IIV=12.61, and Yucca baccata IIV=13.4I, sharing roles of
somewhat lesser dominance. Rowlands 119781 has recently
made a thorough study of vegetation in which Joshua Tree
grows and concludes that "Joshua Trees are not restricted to

any desertscrub or xeric woodland community; they con

tribute very little, in a quantitative vegetational sense, to total
stand composition wherever they occur, and can be con

sidered dominants only in terms of stature. The Joshua Tree
woodland as a community type is a non-entity" IRowlands,
1978: 1711. He refers to Joshua Tree as a ubiquit that is found
in many different plant communities.
Joshua Trees normally grow on sandy, loamy, or fine

gravelly soils where runoff is probably minimal, suggesting
the species has relatively high moisture requirements [Pig.
971. Went II 957) published data suggesting that after Yucca
brevifolia has reached a certain age the plant requires an
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Figure 97. Mohave desertscrub near Searchlight, Nevada, ca. 1,145 m elevation. This community appears
dominated by yuccas (Yucca brevifolia, Y. baccata] but these arborescent monocots are probably exceeded
in biomass by the shrubby grass, Hilaria rigida, and by Coleogyne ramosissima.

annual cool-season exposure to low temperatures for optimal
growth later during thewarm season. Although ideal temper
ature combinations were not determined, this workmay help
to explain Joshua Tree's restriction to higher, presumably
cooler, sites at the Mohave Desert periphery.

Other Series
Minor associations dominated by Artemisia, Salazaria,

Acamptopappus, and even cacti occurwithin Mohave desert
scrub. These series are always of small extentwhen compared
to Larrea, Atriplex, and Coleogyne. However, even the drain

ageways along the arroyos fail to present much variety in
either species composition or stature. All in all, the Mohave
Desert, or "high desert" as it is called in southeastern
California, exhibits general low species composition within
basin and range topography as compared with its progenitor,
the Sonoran Desert
The conclusion that the Mohave is a transitional desert

differentiated at the subspecific level was derived from
analysis of distributional data for amphibians, reptiles, birds,
and mammals. Among the more instructive is an analysis of
Dice's ( 1943) Mohavian Biotic Province. Data formammalian

distribution (Hall and Kelson, 1959) reveal that there are no

modern species or genera of mammals that are essentially or
wholly restricted to the Mohave Desert; none are Mohavian
taxa

As befits the sparse vegetation of this desert, large mam

mals are few and are represented principally by Desert

Bighorn Sheep (Ovis canadensis nelsoni) and Coyote (Canis
latrans). Mule Deer (Odocoileus hemionus) and Pronghorn
(Antilocapra americana) occurred only at the desert's edge.
Smaller, less wide-ranging mammals abound, however.
Rodents are among the most sedentary of mammals and,
among the rodent species endemic to the North American

Desert, a few on the Mohave are clearly differentiated at the
subspecific level. Even there, the data show a relatively low
percentage for Mohavian differentiation and endemicity
compared to that for the larger Great Basin Desert northward
and the larger Sonoran Desert southward.
For example, in theMohave Desert near Las Vegas, Nevada,

the vegetation is dominated by Larrea tridemata and associ
ated shrubby desert perennials including Ambrosia dumosa,
Ceratoides lanata, Ephedra funerea, Hilaria tigida, Yucca schidi
geta, Krameria patviiolia, Thamnosmamontana, Psorothamnus
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fremontii, and Sphaeralcea ambigua. In an excellent study of
desert animals in this Mohave desertscrub community,
Bradley and Mauer (1973) trapped 11 species of native
rodents over a 32-month period. Eight of the rodents in
residence are especially characteristic mammals in Mohave
Creosotebush communities in Nevada and adjacent Cali
fornia, Arizona, and Utah; the other three species (Pero
myscusmaniculatus, P. truei, Thomomys umbrinus) have their
widest distributions outside of desert environments. The
characteristic eight are listed as follows in decreasing order of
their relative abundance.

Dipodomys merriami
Petognathus lotigimembtis
Ammospermophilus leucurus
Neotoma lepida
Onychomys tortidus

Petognathus formosus
Peromyscus eremicus

Peromyscus crinitus

Merriam's Kangaroo Rat

Little Pocket Mouse
Whitetailed Antelope Squirrel
Desert Woodrat
Southern Grasshopper Mouse
Longtailed Pocket Mouse
Cactus Mouse

Canyon Mouse

From the taxonomic and distributional data for each of
these rodent species in western North America (see Hall and
Kelson, 1959) we find that the systematic data are typical for
faunal taxa in theMohave Desert There are 22 subspecies (in
a total of 117 represented by the 8 species above) that occur in
the Mohave. However, only 7 of these in the total of 117
subspecies are either wholly or essentially Mohavian (6%).
The avifauna and the herpetofauna are similar to the

mammal fauna in the relatively low level of taxonomic
differentiation exhibited within Mohave desertscrub. Of the
birds, only LeConte's Thrasher (Toxostoma lecontei) could be
considered as centered there, and it also occurs in the open
Lower Colorado and Vizcaino subdivisions of the Sonoran
Desert. Otherwise, the relative paucity of bird species is

represented by Sonoran and Great Basin taxa-particularly
the former. Even the Desert Night Lizard (Xantusia vigilisl,
which occurs so characteristically and abundantly in associ
ation with Yucca btevitoiia in the Mohave Desert-and is

correctly regarded as one of the most representative verte

brate residents there-also occurs in parts of the Sonoran
Desert and the Chihuahuan Desert and is represented by one
or more subspecies in each of the three desert regions.
Similarly, other of the many lizards represented in the

Mohave, are subspecies or populations of: Banded Gecko
(Coleonyx variegatusl, Chuckwalla (Sauramalus obesus], Desert

Iguana (Dipsosaurus dorsalisl, Zebratail Lizard (Callisaurus
draconoides), Mohave Fringe-toed Lizard (Uma scoparia),
Leopard Lizard (Crotaphytus wislizeniil, Collared Lizard (Crata
pbvtus collarisl, Banded Gila Monster (Heloderma suspectum
cincturn], Yellowback Spiny Lizard (Sceloporus magister unif
orrms], Western Brush Lizard (Urosaurus giaciosus graciosusl,
Desert Side-blotched Lizard (Uta stansburiana ste;negeri),
Regal Horned Lizard (Phrynosoma solare), Southern Desert
Horned Lizard (P. platytbinos calidiaruml, WesternWhiptail
(Cnemidophorus tigris tigris), and Desert Tortoise (Gopherus
agassizil·
Snakes are almost as numerous and include the Western

Leafnose Snake (Phyllorhynchus decurtatus perkinsil, Western
Blind Snake (Leptotyphlops humilisl, Desert Rosy Boa (Licha
nura trivitigata gracial, Coachwhip (Masticophis flagellum),
Striped Whipsnake (M. taeniatusl, Mohave Patchnose Snake
(Salvadora hexalepis moievensts], Great Basin Gopher Snake
IPituophis melanoleucus deserticoun, Desert Glossy Snake
(Arizona elegans eburnatal, California Kingsnake ILampro
peltis getulus californiae), Western Longnose Snake (Rhino
cheilus lecontei leconteil, Western Ground Snake (Sonora
semiannulatal, Mohave Shovelnose Snake (Chionactis occipita
lis occipitalisl, Nevada Shovelnose Snake (c. occipitalis talpinal,
DesertNight Snake (Hypsiglena torquato deserticola), Sonoran
Lyre Snake (Trimorphodon biscutatus lambdal, Sidewinder

1Crotalus cerastes], Mohave Rattlesnake (c. scutulatus), and
Speckled Rattlesnake 1 c. mitchellil.
The continuing controversy over the introduced Wild

Burro (Equus asinus), which has been destroying desert
habitat and widely eliminating native Desert Bighorn Sheep,
centers on the Mohave Desert in southern Nevada and

adjacent California and Arizona, including Death Valley
National Monument and Grand Canyon National Park (see
Transactions Desert Bighorn Council, yearly since 1957).
Bradley (1964, 1965) provided a classification and field survey
of the major plant communities at 350 stations in the Desert
Game Range (Desert National Wildlife Range) and discussed
their relationship to Desert Bighorn Sheep distribution.
Bradley's (1965) analysis revealed that Blackbrush (Coleo

gyne ramosissimal communities, with their associated grass,
Hilaria tigida, on the upper bajadas at elevations of 1,280 m to

1,830 m are areas of heavy utilization and preferred habitat
for Ovis canadensis nelsoni in southern Nevada.




