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INTRODUCTION 

Purpose and Procedure 

The botanical studies of the Granite Mountains Resource Survey were 

conducted during the spring and summer of 1978 in an effort to assemble 

a complete flora for the Granite Mountains area, to characterize the 

patterns of association and distribution in the vegetation, and to define 

the origins and relationships of the flora. The survey consisted of ten 

weeks of field work between March 24 and June 12, 1978, and of library 

and herbaria research throughout the year. The field work was divided 

into three separate efforts: collection and identification of vascular 

plants, qualitative definition of plant communities, and quantitative 

sampling of the vegetation along an altitudinal transect. These tasks 

were shared equally among the three survey members. 

Field work was conducted throughout an approximately 85-square-mile 

(220 sq km) area. Elevations in the study area ranged from 2200 feet (671 m) 

at the westernmost end of the range to 6786 feet (2068 m) at Granite Peak. 

The northern study area boundary follows the Powerline Road at the edge 

of the Kelso Dunes (see Study Area Boundary and Place Names map, page 5). 

Because the Kelso Dunes constitute a large and distinct r,eographic entity, 

the small dune areas that extend beyond the road into the study area were 

not included in the botanical survey. 

Herbaria at the Rancho Santa Ana Botanic Garden, the California 

Academy of Sciences, and at the Berkeley, Los Angeles, and Santa Barbara 

campuses of the University of California were visited for the purposes of 

identifying specimens and consulting with desert plant authorities. 

Vegetation 

The combined climatic, edaphic, and physiographic attributes of 

the Granite ~lountains have contributed to the development of a sparse but 

variable vegetation. In general, the vegetative cover is highest on north

and east-facing slopes, and in sheltered interior canyons. Exposed, rocky 
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south- and west-facing slopes exhibit the lowest vegetation density. 

Much of the mountainous area above 4000 feet (1220 m) is covered 

by a pinyon-juniper woodland; the remaining rocky slopes are populated 

by a diverse shrub mixture. Shrub assemblages also dominate the bajadas 

and sandy washes, while the springs and moist areas of the range are 

often characterized by the presence of particular annual and graminoid 

taxa. A variety of succulents, stem-succulents, grasses, ferns, and vines 

occurs in the range. We recognize several distinct divisions, or plant 

communities, in the vegetation of the Granite Mountains. 

Flora 

The vascular flora of the Granite Mountains, as presently known, 

consists of 65 families, 212 genera, 391 species, and 401 specific and . 
infraspecific taxa. About 44% of these are annuals, and about 56%, 

perennials. A tabulation of the flora by class and subclass is shown in 

Table 3-1. 

Table 3-1 TAXONOMIC POSITION OF THE VASCULAR PLANTS 

% of all 
Families Genera Species species 

Class Filicae 1 5 8 2 

Class Coni ferae 2 2 3 1 

Class Gnetae 1 1 4 1 

Class Angiospermae 
Subclass Dicotyledonae 54 173 327 84 

Subclass Monocotyledonae 7 31 48 12 

Approximately 40% of the 162 families listed for California (Munz 

1959} are found in the Granite Mountains. This is a relatively large 

number of families for an area of only 85 square miles. However, 25 families 
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in the flora are represented by only one species. The ten largest 

families comprise 65% of the taxa in the area; they are listed in Table 3-2. 

Table 3-2 TEN LARGEST FAMILIES OF VASCULAR PLANTS 

% of all 
family # of genera # of species species 

Asteraceae so 81 20 

Poaceae 20 34 9 

Polygonaceae 5 23 6 

Fabaceae 7 20 5 

Hydrophyllaceae 8 19 5 

Polemoniaceae 6 19 5 

Boraginaceae 4 18 5 

Brassicaceae 9 15 4 

Scrophulariaceae 5 13 3 

Cactaceae 5 12 3 

totals 119 252 65% 

The desert regions contain a number of large, evolutionarily 

dynamic genera that appear to have undergone relatively recent radiations. 

The five largest genera in the flora contain 15% of the species found in 

the Granite Mountains; they are shown in Table 3-3. 

The Granite Mountains flora exemplifies the transitional nature 

of the Mojave Desert. Floral elements derived from the Great Basin and 

Sonoran Deserts intermingle with Mojave Desert endemics. However, the 

Granite ~lountains flora appears to have somewhat stronger floral affin-

ities with the southern deserts due to its southwesternmost position in 
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the chain of tall eastern-Mojave ranges. 

Table 3-3 FIVE LARGEST GENERA 

genus # of S_Eecies % of all sEecies 

Eriogonum 16 4 

Phacelia 12 3 

Cryptantha 12 3 

Astragalus 8 2 

Gilia 8 2 ---

totals 56 15% 
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PLANT COMMUNITIES 

To characterize the apparent patterns of association among the 

plants of the Granite Mountains, we have divided the overall vegetation 

into several plant communities. These communities are not separated by 

sharp boundaries; they overlap and intergrade through broad ecotones. 

However, we feel that the plant assemblages are sufficiently distinct to 

warrant community designation. 

Part of our purpose in defining plant communities was to devise 

a common system of reference for the different subgroups of the resource 

survey. In many cases, the communities designated here correspond to 

animal habitats, allowing plant and animal distributions to be compared. 

The desert plant communities proposed by Munz and Keck (1949, 1950), 

Cheatham and llaller (1975), Thorne (1976), and in Barbour and t-lajor (1977) 

were studied \vith regard to the vegetation of the Granite ~lountains. These 

systems seemed inappropriate - we perceived divisions in the vegetation 

that were not recognized in these existing community schemes. Nonetheless, 

we have drawn ideas and terminology from these classifications and are 

indebted to the authors for providing insights into the art of community 

classification. 

The classification system used by Beatley (1976) in describing the 

vegetation of the Nevada Test Site better suited our purposes. Beatley 

states: "The overall Mojave Desert vegetation pattern is related to the 

pattern of physiographic features. Hence the vegetation categories are 

those of 1) bajadas, 2) mountains, 3) arroyos (washes), and 4) spring and 

seepage areas." She breaks these vegetation types into associations based 

on physiognomy (the structure and aspect of the vegetation) and floristic 

composition. 

Our classification follows Beatley's approach in combining physio

graphic, physiognomic, and floristic criteria to define communities. We 

recognize the following divisions in the vegetation of the Granite Mountains: 
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Mountain Communities 
Pinyon-Juniper Woodland 
Mixed Mountain Scrub 
Mountain Creosote Scrub 

Bajada Communities 
Creosote Bush Scrub 
Yucca-Opuntia-Coleogyne Scrub 

Wash Communities 
Pinyon-Juniper Wash Woodland 
Acacia-Prunus Scrub 
Hymenoclea Scrub 

Spring, Stream, and Pond Vegetation 

These communities were identified qualitatively by systematic 

investigation of the varied habitats in the range. On-site observations 

and plant collection records were used to determine the floristic composi-

tion of the communities. Our altitudinal transect (see Appendix B) 

provided valuable data on the Yucca-Opuntia-Coleogyne Scrub and Pinyon

Juniper Woodland communities. Data gathered by the Bureau of Land 

Management Desert Plan staff during a vegetation mapping effort, and the 

accompanying aerial photographs were of use in determining the extent and 

composition of certain communities. An earlier study, "The Physical 

Geography of the Providence Mountains Area'' (Logan and Gaines 1956), 

includes a plant community map and discussion covering part of the Granite 

Mountains. 

The community types proposed here apply only to the Granite 

Mountains and remain very much open to modification. Quantitative 

analysis would greatly improve any future community classification or 

mapping efforts. 

The community definitions are preceded by short descriptions of the 

physiographic features - the mountains, baj adas, springs, and washes - of 

the Granite Mountains area. The community definitions themselves consist 

of narrative descriptions accompanied by lists of "characteristic taxa." 

A characteristic taxon is one that is restricted to or especially prevalent 

in the particular community. 
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Mountains 

The Granite Mountains are very steep and rocky throughout their 

extent; in many areas they rise abruptly from the smooth slopes at their 

base. Several deep canyons run out in all directions from the center of 

the range, broadening into sandy washes where they meet the gently 

sloping bajadas. The sharp ridges above these canyons join to form a 

jagged crest in the central region. Granite Peak, at 6786 feet (2068 m), 

stands as the highest point in this crest. A broad and more-gentle 

plateau perches on the south slope below Granite Peak at about 6000 feet 

(1828 m), but generally, the entire range is rugged and precipitous. 

The mountains can be divided roughly into two geologically and 

physiographically distinct areas. The south and east portions of the 

range are composed primarily of jointed granitic rock; the whole area 

appears as a huge, craggy jumble of boulders and blocks. The rock is 

very light-colored and decomposes in situ into sand and fine gravel. 

These decomposition products then settle into hollows and flats between 

the boulders, or are carried away by water and wind. In a few areas, large 

quantities of sand and gravel have accumulated to form steep, unstable 

hillsides. Soil, as such, is very poorly developed except where there 

are large deposits of duff beneath the pinyons, junipers and oaks. 

The north and west portions of the range consist predominantly of 

a dark metamorphic rock. This metamorphic rock often fragments into 

small, angular blocks that settle in steep talus-slopes. The metamorphic 

areas of the range are rockier with less fine, loose material available 

as a substrate for plant growth. 

The sparse vegetation of these areas also suggests that they are 

drier and hotter than the southern and eastern areas. The more direct 

exposure to afternoon sun, the darker substrate color, and the lower 

elevations of these areas may all help to explain the apparent dryness 

and severity of the western habitats in the Granites. 
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Pinyon-Juniper Woodland 

The Pinyon-Juniper Woodland is an open woodland covering much of 

the mountainous area above 5000 feet (1525 m). It is characterized by 

the presence of single-needle pinyon (Pinus monophylla) and Utah juniper 

(Juniperus osteosperma). Along the transect, goldenbush (Haplopappus 

linearifolius ssp. interior), Pinus monophylla, and antelope bush (Purshia 

glandulosa) exhibited the highest importance values (see Appendix B). The 

other arborescent member of this community, canyon live oak (Quercus 

chrysolepis), occurs occasionally in the woodland, but rarely on exposed 

shoulders or ridges. In varying forms, pinyon and juniper woodlands are 

recognized in all California plant community classifications. 

The Pinyon-Juniper Woodland intergrades with Mixed Mountain Scrub 

generally between 4000 and 5000 feet (1220 and 1525 m). Because of the 

higher elevations of the east bajadas, it blends into the Yucca-Opuntia

Coleogyne Scrub in the Cove Spring and Cottonwood Basin areas. 

The density of the woodland varies considerably through its range. 

On north- and east-facing slopes, both pinyons and junipers are more 

abundant. The community as a whole ranges lower on north- and east-facing 

slopes and in sheltered canyons, thinning on exposed ridges and flats. The 

cover of shrub and tree species averaged 41% along the transect through 

the woodland (see Appendix B). 

The Pinyon-Juniper Woodland embraces a variety of taxa. 

characteristic taxa are: 

Arabis perennans 
Arabis pulchra var. gracilis 
Artemisia ludoviciana 
Artemis1a tridentata ssp. tridentata 
Astragalus purshii var. tinctus 
Brickellia oblongifolia var. l1nifolia 
Chrysothamnus depressus 
Claytonia perfoliata var. utahensis 
Coleogyne ramosissima 
Echinocereus triglochidiatus var. mojavensis 
Ephedra vir1dis 
Eriogonum fasciculatum ssp. polifolium 
Eriogonum umbellatum ssp. ferrissii 
Eriogonum wrightii ssp. wrighti1 
Galium munzii 
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Ilaplopappus cuneatus var. spathulatus 
Haplopappus laric1folius 
Leptodactylon pungens ssp. hallii 
Opuntia er1nacea vars. erinacea and ursina 
Penstemon eaton1i ssp. undosus 
Penstemon pseudospectabil1s 
Phacelia curvipes 
Ribes velut1num var. glanduliferum 
saiVIa mohavensis 
Salvia pachyphylla 
Sitan1on long1fol1um 
Stipa speciosa 
Tetradymia argyraea 
Yucca baccata var. vespertina 

~Iixed ~lountain Scrub 

Between 4000 feet (1220 m) and 5000 feet (1525 m), the Pinyon-

Juniper Woodland thins out into Mixed Mountain Scrub. This community is 

most prevalent on south-facing and low-elevation slopes, but occurs gener-

ally in dry, rocky areas between the bajadas and the Pinyon-Juniper Woodland. 

At its lower limits, Mixed Mountain Scrub intergrades with Creosote Bush 

Scrub and Yucca-Opuntia-Coleogyne Scrub. This is the most extensive 

community of the mountains. 

Many associates of the bordering communities also occur in Mixed 

Mountain Scrub; the shrub layer of the Pinyon-Juniper Woodland shares many 

taxa with this community. However, some characteristic taxa (and the 

great extent of the scrub formation) distinguish the community as more than 

a transitional zone. Perityle emoryi and barrel cactus (Ferocactus 

acanthocarpa) seem restricted to this community, while Encelia virginensis 

ssp. actoni, Nicotiana trigonophylla, and Dudleya arizonica are common 

associates of limited distribution elsewhere. 

Other characteristic taxa are: 

Agave deserti 
Brickell1a arguta 
Brickellia californica 
Cheilanthes covillei 
Cheilanthes viscida 
Encelia farinosa 
Ephedra aspen~ 
Eriogonum fasciculatum ssp. polifolium 
Euphorbia 1nc1sa 
Haplopappus cuneatus var. spathulatus 
Haplopappus laricifolius 
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The Kelso Dunes as seen from the rarely visited western slopes of the 

Granite Mountains. Photo by B. Stein . 

The northern Granite Mountains near the mouth of Bull Canyon. Photo 

by S. Warrick. 



Haplopappus linearifolius ssp. interior 
Lotus rigidu? 
Mirabilis bigelovii 
Notholaena parryi 
Pellaea mucronata var. mucronata 
Phacel1a rotundifolia 
Physalis crassifolia var. crassifolia 
Salvia mohavensis 
Sphaeralcia ambigua ssp. ambigua 
Stipa speciosa 
Thamnosma montana 
V1gu1era deltoidea ssp. parishii 
Yucca schidigera 

An Encelia-dominated phase of this community occurs below 4500 feet 

(1370 m) on steep, rocky slopes along the northwest side of the range, as 

above Bull Canyon Wash. Here, dense stands of incienso (Encelia farinosa) 

dominate the landscape. In May, at the height of their blooms, the bright 

yellow Encelia flowers stand out dramatically against the drab background. 

Mountain Creosote Scrub 

Mountain Creosote Scrub occupies the lowest and seemingly driest 

mountainous area in the Granites: the extreme western end of the range 

between about 2400 feet (730 m) and 4000 feet (1220 m). These slopes are 

very steep and rocky, and support a very sparse vegetation. 

Widely spaced creosote bushes (Larrea divaricata ssp. tridentata) 

are the most conspicuous associates. At about 4000 feet (1220 m), elements 

of Mixed Mountain Scrub (such as Yucca schidigera) appear as the creosote 

bushes fade out. Trixis californica, a Colorado Desert species, was found 

only in this community. Other characteristic taxa are: 

Allium nevadense var. cristatum 
Amphipappus fremontii ssp. spinosus 
Brickellia arguta 
Br1ckellia cal1fornica 
Chorizanthe r1gida 
Dalea mollissima 
ITfSSOdia porophylloides 
Eriogonum inflatum ssp. inflatum 
Glyptopleura marg1nata 
Mentzelia involucrata ssp. involucrata 
Pleurocoronis pluriseta 
Prenanthella exigua 
Stephanomeria pauciflora 
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Bajadas 

Broad alluvial slopes and flats, known as bajadas, surround the 

mountains on all sides. The bajadas consist of vast deposits of sand, 

gravel, and rock produced by the decomposition and erosion of the mountain 

mass. 

On the east, west, and south sides of the range, the bajadas occur 

as rolling slopes and open flats of sand and gravel. In a few places, as 

at Sheep Corral on the south bajada, the usually buried granitic pediment 

stands exposed at a considerable distance from the mountains. 

At the north end of the range, large, rocky "fans" extend out 

from the mountains and merge into the sandy flats between 2400 feet (730 m) 

and 3000 feet (914 m). These rocky fans exhibit a cobbled, desert-pavement 

type of surface that supports a sparse vegetation. Though the fan formation 

as a whole slopes gently away from the mountains, it shows an undulating 

topography of deep gullies and steep ridges. 

Creosote Bush Scrub 

An almost universally recognized plant community, Creosote Bush 

Scrub is defined by the dominant presence of Larrea divaricat~ ssp. tridenta. 

Burro-bush (Ambrosia dumosa) is an often-abundant associate. This community 

occurs on the bajadas on all sides of the Granite Mountains except between 

Granite Cove and Cottonwood Basin where the Yucca-Opuntia-Coleogyne Scrub 

predominates. 

Creosote Bush Scrub covers the area between the mountains and the 

Kelso Dunes, extending to about 3200 feet (975 m) on the rocky fans at the 

north end of the range. It also extends from the Sheep Corral and Willow 

Spring Basin areas east and south beyond the study area and out into the 

vast alluvial basins. 

The community appears on a variety of bajada substrates, from fine 

wind-blown sand to rocky hillsides, reaching its highest species diversity 

where it approaches or abuts the mountains. 

72 



During the spring season following ample rains, annual species 

dramatically alter the appearance of these bajadas. Bright blooms of 

Malacothrix glabrata, Phacelia fremontii, Linanthus aureus, Chaenactis 

spp., Eschscholzia minutiflora, and other species surround the shrubs. 

Often large creosote bushes shelter dense, scandent growths of Amsinckia 

tessellata. 

Though the sub-dominant members of the Creosote Bush Scrub community 

vary on the different bajadas surrounding the mountains, the following taxa 

may be considered characteristic associates: 

Acamptopappus sphaerocephalus 
Anisocoma acaulis 
Cass1a armata 
Dalea fremontii var. minutifolia 
DeSCUra1n1a p1nnata 
Dithyrea californica 
Ephedra spp. 
Grayia spinosa 
Langloisia matthewsii 
Langloisia punctata 
Lepidium fremont1i 
Phacelia crenulata var. ambigua 
Plantago purshii var. oblonga 
Raf1nesqu1a neomexicana 
Trichoptilium incisum 

Yucca-Opuntia-Coleogyne Scrub 

On the sandy and gravelly bajadas of the east side of the mountains 

between about 3700 feet (1125 m) and 4300 feet (1310 m), the Creosote Bush 

Scrub gives way to a more dense and diverse shrub mixture. This community, 

the Yucca-Opuntia-Coleogyne Scrub, is partially defined by the conspicuous 

presence of Mojave yucca (Yucca schidigera) and buckhorn cholla (Opuntia 

acanthocarpa). In some areas, blackbush (Coleogyne ramosissima) and 

California buckwheat (Eriogonum fasciculatum ssp. polifolium) are important 

constituents of the community, but overall, the community is characterized 

by a large diversity of shrubs without any clear dominants. In Cottonwood 

Basin, shrub cover in this community averaged 37% (see Appendix B). 

Yucca-Opuntia-Coleogyne Scrub somewhat resembles the "Blackbush 

Scrub" described by Vasek and Barbour (1977), and the "Joshua Tree Woodland" 
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Pinyon-Juniper Woodland on Granite Peak Plateau. WJ. 1 

Yucca-Opuntia-Coleogyne Scrub on the bajada near Coyote Spring. Photo 

by S. Warrick. 



described by Cheatham and Haller (1975) - with the notable exception that 

there are no Joshua trees in the Granites. The shrub components of these 

communities are similar, though, and approximate the Yucca-Opuntia-Coleogyne 

Scrub. 

This community covers the bajadas between Cottonwood Basin and the 

Granite Cove area, occurring in scattered patches on sandy flats elsewhere 

in the mountains. In general, species diversity decreases away from the 

mountains, as the prevalence of Larrea increases. Though this transition 

into Creosote Bush Scrub south and east from Cove Spring, and north and 

east from Cottonwood Basin is quite gradual, the transition to Pinyon-

Juniper Woodland is more abrupt. The woodland tends to occupy rocky areas, 

the scrub, the bajadas; the communities interdigitate where the habitats 

meet. The woodland associate, Purshia glandulosa, occurs commonly on the 

bajada in upper Cottonwood Basin indicating the transitional character of 

that area. 

Characteristic taxa in this community include: 

Amsinckia tessellata 
Calochortus kennedyi vars. kennedyi and munzii 
Ephedra nevadensis 
Ephedra viridis 
Eriogonum n1dularium 
Erodium cicutar1um 
Grayia spinosa 
Gutierrezia microcephala 
Haplopappus cooperi 
Haplopappus linearifolius ssp. interior 
Hymenoclea salsola 
Krameria grayi 
Krameria parvifolia vars. imparata and glandulosa 
Lupinus concinnus ssp. orcuttii 
Lupinus sparsiflorus ssp. mohavensis 
Machaeranthera tortifolia 
Menodora spinescens 
Opunt1a ech1nocarpa var. echinocarpa 
Opuntia ramosissima 
Phacelia distans 
Salazaria mex1cana 
salVia dorrii ssp. dorrii 
Stephanomeria exigua var. pentachaeta 
Stephanomeria parryi 
Tetradymia stenolepis 
Thamnosa montana 
Yucca baccata var. vespertina 
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Washes 

The watercourses, or washes, of the Granite Mountains generally 

reflect the overall physical characters of the surrounding topography. 

Often dry through much of the year, the washes may carry large quantities 

of water and sediment during or immediately after periods of high rainfall. 

Confined by the canyon walls, the washes of the upper regions of the range 

are frequently steep and rocky, exhibiting small waterfalls and cascades 

during wet periods. Where the slopes become less steep, the washes widen 

slightly into sandy channels and pools. 

At the base of the mountains these relatively narrow channels open 

into broad, sandy washes exhibiting large, meandering flats where recent 

floodwaters have deposited fine sand and sediment. Gravelly and rocky 

''islands'' stand out from the sandy flats, lending a hraided appearance to 

the dry watercourses. 

Though wash vegetation is usually very similar to that of the 

surrounding areas, some distinct associates set it apart. 

Pinyon-Juniper Wash Woodland 

The washes traversing the Pinyon-Juniper Woodland support a somewhat-

more-mesic vegetation than is found on the adjacent slopes. Pinyons, 

junipers, and oaks contribute shade and leaf-litter to the habitat. 

Though the Pinyon-Juniper Wash Woodland is not conspicuously 

different from the overall woodland, it contains enough distinct elements 

to merit separation. Baccharis sergiloides, Salix lasiolepis, Garrya 

flavescens ssp. flavescens, and Rhamnus ilicifolia are prevalent taxa in 

this community. Other characteristic taxa are: 

Amelanchier utahensis ssp. covillei 
Artemisia dracunculus 
Artemisia ludoviciana 
Epilobium canum ssp. garrettii 
Forestiera neomexicana 
Keckiella antirrhinoides ssp. microphylla 
Lomatium parryi 
Ribes velutinum var. glanduliferum 
senecio multilobatus 
Silene verecunda ssp. andersonii 
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A Quercus-Garrya phase of the Pinyon-Juniper Wash Woodland occurs 

locally in upper Bull Canyon between about 4800 feet (1460 m) and 5400 feet 

(1645 m) where dense stands of Quercus chrysolepis and Garrya flavescens 

ssp. flavescens grow on the sandy wash-bottoms and rocky wash-margins. 

Also of localized occurrence in upper Bull Canyon are willow 

thickets, a phase of the community characterized by impenetrable stands of 

Salix lasiolepis. Associated with a seasonal and perhaps perennial 

abundance of water, these willow thickets fill the canyon-bottoms in a few 

locations. 

Acacia-Prunus Scrub 

The washes traversing the Mixed Mountain Scrub on the rocky slopes 

below the Pinyon-Juniper Woodland are occupied by Acacia-Prunus Scrub. 

This community grows in the sandy and rocky washes near the base of the 

mountains, and into the steeper areas above to about 4800 feet (1460 m); 

it can be found in lower Bull, Budweiser, and Willow Spring Canyons. Though 

Acacia-Prunus Scrub has many taxa in common with the bordering community, 

characteristic taxa are: 

Acacia greggii 
Allionia incarnata 
Baccharis sergiloides 
Chilopsis linearis 
Ephedra aspera 
Hymenoclea salsola var. salsola 
Isomeris arborea 
Keckiella antirrhinoides ssp. microphylla 
Lotus rigidus 
Nicotiana trigonophylla 
Prosopis glandulosa var. torreyana 
Prunus fasciculata 
Rhus trilobata var. anisophylla 
Salix spp. 
Sarcostemma cynanchoides ssp. hartwegii 

Hymenoclea Scrub 

Wherever the broad, sandy washes dissect the bajadas, Hymenoclea 

Scrub becomes the prevalent vegetation. From a distance the community is 

especially visible; the light green foliage of cheesebush (Hymenoclea 

salsola), and the purplish stems of Acacia greggii stand out from the 
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adjacent vegetation. In places, desert willow (Chilopsis linearis) lends 

a woodland-like appearance to the community. In this community, the 

greatest density of perennial vegetation occurs on relatively stable deposits 

of gravel and rock. Some of these areas are dominated by large creosote 

bushes. These stabilized patches are surrounded by meandering, dry "streams" 

of recently deposited sediment. Some perennials and many annuals grow 

abundantly in the transitory sand. Pholisma arenarium is found almost 

exclusively in this community. This community was proposed by Johnson (1976) 

as an addendum to the extant California plant community lists. 

Examples of Hymenoclea Scrub occur in lower Cottonwood Canyon, Bull 

Canyon Wash and the mouth of Willow Spring Basin. Characteristic taxa are: 

Achyronychia cooperi 
Ambrosia dumosa 
Ambrosia eriocentra 
Asclepias erosa 
Bebbia juncea 
Brickellia incana 
Camisson1a brevipes ssp. brevipes 
Chilopsis linearis 
Cucurbita palmata 
Dalea spinosa 
DatUra meteloides 
Dyssodia coo¥eri 
Ephedra cali arnica 
Er1ogonum pus1llum 
Eriogonum reniforme 
Gutierrezia microcephala 
Isomeris arborea 
Langlo1sia matthewsii 
Lycium cooperi 
Monoptilon bellidiforme 
Monoptilon bellioides 
Nama demissum var. demissum 
NlCOllet1a occidental1s 
Petalonyx thurberi ssp. thurberi 
Pholisma arenar1um 
Senecio douglasii var. monoensis 
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Springs, Streams and Ponds 

Beatley (1976) defines springs and seeps as areas "where soils 

are more-or-less moist year-round, or seasonally saturated .... '' We have 

included all of the wet habitats of the Granite Mountains -- springs, 

seeps, running streams, and man-made ponds -- under one heading. 

In wet years, small mountain streams persist into the summer 

months. As the streams dry up, certain canyon-bottom locations remain 

perennially wet or moist. 

Other springs occur where the mountains join the bajadas. These 

are not necessarily located in major drainage channels; they may be associated 

with large fracture zones in the rock mass. The two ponds and several 

watering troughs that have been constructed near the base of the mountains 

receive their water from these sources. 

Combined, all of the above wet and moist areas constitute a distinct 

plant habitat. 

Spring, Stream and Pond Vegetation 

Though the unique assemblages of mesic taxa that thrive in wet 

areas of the Granite Mountains do not constitute a "plant community," they 

are important components of the vegetation not discussed elsewhere. 

taxon, as it occurs in almost all mesic habitats in the range. Some 

perennially moist areas are distinguished by the dominant presence of 

cottonwood (Populus fremontii); they are found in Cove Spring, upper Bul 1 

Canyon, Bighorn Basin and Cottonwood Spring. Two sites of standing water 

Cove Spring Pond and Budweiser Spring Trough -- exhibit populations of 

the cat-tail, Typha domingensis. All of the wet areas of the Granites 

foster the vigorous growth of many annual and graminoid taxa. Some taxa 

characteristic of springs, seeps, ponds, and streams in one part of the 

area or another are: 

Carex alma 
LenfauriU:m exaltatum 
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Eleocharis montevidensis ssp. parishii 
Eragrostis cilianensis 
Juncus bufonius 
Juncus xiphioides 
Lupinus arizonicus 
Mimulus guttatus ssp. guttatus 
Nimulus parishii 
Mimulus pilosus 
Mimulus rubellus 
Phacelia lemmonii 
Phragmites australis 
Pityrogramma triangularis var. maxoni 
Polypogon monspeliensis 
Salix spp. 
srsyTinchium halophyllum 
Sol1dago confinis 
Sonchus asper 
Tamar1x ramosissima 
Urtica dioica ssp. holocericea 
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EVOLUTION AND AFFINITIES 

Evolution of Mojave Desert Vegetation 

The Great Basin, Mojave, and Sonoran Deserts form a nearly continuous 

region of arid land that stretches south from eastern Washington to well 

into Mexico. The Mojave, the smallest of these subdivisions, is located 

directly between the Great Basin Desert and the northernmost part of the 

Sonoran Desert. The California portion of the Sonoran Desert is often 

referred to as the Colorado Desert. The Mojave Desert is, in many ways, 

a transition zone between these two larger desert areas to the north and 

south. As a result, the vegetation and flora of the Mojave contain an 

interesting mixture of northern and southern elements. 

The Mojave Desert is a very recent feature in geologic time. During 

the late Cretaceous and Paleocene, the three desert regions consisted of 

a perhumid, subtropical rainforest that graded into a dry tropical forest 

to the south. Evergreen schlerophyll vegetation seems to have spread over 

southwestern North America during the Eocene, and by the Miocene had spread 

as far as central Neveda. Fossil evidence indicates that as recently as 

the Pliocene, the Mojave and Sonoran regions were a single floristic unit 

composed of a ''rich live oak-laurel-palm woodland filled with numerous 

schlerophyllous shrubs'' (Raven and Axelrod 1978). 

Uplift and rotation of the Mojave block during the late Pliocene 

and Quaternary brought about differentiation of the ~lojave region from 

the Sonoran. This uplift caused cooler winter temperatures and a decrease 

in summer rainfall in the Mojave (Axelrod 1977), thereby excluding a large 

number of Sonoran plants from the region. This exclusion is particularly 

noticeable among such characteristic Sonoran groups as the succulents. Many 

species of cactus are sensitive to low temperatures, causing a decrease in 

both their diversity and abundance in the Mojave Desert (Shreve 1951). 

The decreasing summer rains in the Mojave further separated the vegetation 

and flora of the two regions - the biseasonal rains in the Sonoran Desert 
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being responsible for the occurrence of many arboreal species (Shreve 

1951). The reduction of summer rains in the Mojave probably eliminated 

many of these trees, and the vegetation took on the present character of 

a low and open scrub formation. For the same reason, summer annuals, a 

large group of plants in the Sonoran Desert, are poorly represented in 

most of the Mojave. 

As the Mojave's climate became increasingly different from that 

of the southern desert, similarities with the Great Basin region to the 

north began to develop. In altitude and climate, the Mojave became truly 

intermediate between these two areas. Since the Pliocene, the Great Basin 

region had experienced colder winters and drier summers. This impoverished 

the once widespread juniper-oak-pinyon woodlands that had covered the area 

during the Pliocene (Raven and Axelrod 1978). Pinyon and juniper became 

more restricted in distribution, and sagebrush steppe began developing 

in the valleys. Many of these drough~ andcold-tolerant plants were able 

to migrate into the Mojave region where they intermingled with more-southern 

taxa. 

As the areas became progressively more arid due to the Pliocene 

uplift of the Sierra Neveda and the resultant rainshadow, taxa better 

adapted to drought conditions became more prevalent. Xerophytic taxa 

probably became widespread in several ways. The middle Pliocene, being 

the driest period of the Tertiary, appears to have been a time of active 

speciation. Mesic plants with structural preadaptations for drought resistance 

probably evolved new taxa and became more tolerant of the increasing aridity 

(Raven and Axelrod 1978). 

Xeric or semi-xeric habitats must have been present even when the 

overall climate was moist. Xerophytic species inhabiting these dry pockets 

were probably able to become more widespread (Axelrod 1958). Johnson (1968) 

supports this by pointing out the similarity between many coastal habitats, 

which are ancient, and the more recent desert habitats. Genera such as 

Pholisma, Plantago, Oenothera, and Malacothrix are cited as examples of 
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plants with close relatives occurring in both habitats. 

Similarly, drought-resistant plants may have migrated from other 

arid regions by way of small pockets supporting xerophytic floras (Stebbins 

and ~lajor 1965). Volcanic slopes may have been such a habitat supporting 

these floras. These arid pockets are postulated to have extended from 

South America to North America along the American Cordillera, and then 

to Alaska and across Eurasia to the shores of the Tethys Sea (the present 

Mediterranean region) (Stebbins and Major 1965). This stepping stone 

form of long-distance dispersal may help explain the disjunct distributions 

of many taxa that have their closest relatives in the arid regions of Europe 

or South America. Among the important genera that appear to have migrated 

from South America are: Larrea, Prosopis, Krameria, and Menodora. Genera 

such as Artemisia, Ephedra, Ceratoides, and Lycium have close relatives in 

the arid regions of Eurasia (Axelrod 1977). 

Fluctuations between glacial and nonglacial climatic regimes during 

the Pleistocene caused the desert environments to shrink and swell a number 

of times. This allowed mesic taxa to migrate into the area, some of these 

being able to remain during the dry interglacial periods. Repeated influx 

and isolation of populations allowed the evolution of new taxa (Axelrod 

1977), and as much as 20% of the genera, and 15% of the species in California 

may have been derived from the deserts in ''fairly recent time'' (Raven 1977). 

Other plants probably migrated onto the desert during the last pluvial period 

and have been able to maintain themselves in favorable habitats. 

Fossil woodrat middens suggest that as recently as 8000 years ago 

much of the Mojave was covered by juniper and pinyon woodlands (Wells and 

Berger 1967). The present day deserts are the result of increasing aridity 

beginning only since the end of the Pluvial period, some 10,000 years ago. 

While the Mojave Desert as a land feature is fairly recent, the vegetation 

inhabiting it has had a long evolutionary history. The flora of the Mojave 

reflects this long history and diverse origins. Endemics are particularly 

well represented in the region; as many as one-fourth of the plants occurring 
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in the Mojave Desert may be endemic to that area (Munz 1935). These 

endemics, together with taxa of more northern or southern affinities, 

constitute the bulk of the floristic assemblage found in the present day 

Mojave region. 

Vegetation of the Eastern Mojave Desert 

The outstanding feature of the eastern ~lojave region is the height 

of the mountain ranges. For purposes of our discussions, the eastern 

Mojave region is defined as the area stretching from the Granite Mountains 

in the south to the Clark Mountains in the north. Though higher mountains 

are encountered further to the north in Inyo County, the Mojave Desert as 

a whole is characterized by broad basins and low mountains ranging mostly 

between 2000 and 4000 feet (610 and 1220 m) (Shreve 1942). The eastern 

Mojave, however, contains peaks ranging from 6786 feet (2068 m) in the 

Granite Mountains to 7929 feet (2417 m) at Clark Mountain. The Providence 

and New York Mountains have maximum elevations of 7048 and 7532 feet (2148 

and 2296 m) respectively. No Mojave Desert ranges reach comparable heights 

to either the south or west; one must travel in these directions as far as 

the San Bernardino or Tehachapi Mountains to reach similar elevations. 

These high elevations permit the development of extensive stands 

of single-needle pinyon (Pinus monophylla), and Utah juniper (Juniperus 

osteosperma) on the upper slopes. Other plants characteristic of more 

northern areas, such as the Great Basin sagebrush (Artemisia tridentata) 

and hop-sage (Grayia spinosa) are also found in abundance. Small relict 

stands of \vhite fir (Abies concolor) occur near the summits of both the 

Clark and New York Mountains (Henrickson and Prigge 1975). 

The eastern Mojave is closer to the Sonoran Desert than any other 

portion of the Mojave. A number of plants characteristic of the Sonoran 

Desert, or its California subdivision, the Colorado Desert, are found in 

this region. Summer weather systems emanating from the Gulf of Mexico 

and Gulf of California sometimes reach the eastern Mojave. These summer 

84 



storms, which are responsible for much of the Sonoran Desert's distinctive 

vegetation, can drop a substantial amount of precipitation on the eastern 

Mojave. Records from Mitchell Caverns State Park in the Providence 

Mountains show an average rainfall of 1.09 inches (2.77 em) for the month 

of August. February, the wettest month of the year, shows an only slightly 

higher average of 1.18 inches (3.0 em). 

These summer rains allow for much greater development of summer 

annuals than in the rest of the Mojave. Some of these annuals, such as 

Amaranthus fimbriatus, are common to the eastern Mojave and Sonoran Deserts, 

but are not found elsewhere in the Mojave. Bakker (1972) states that the 

presence of apache plume (Fallugia paradoxa), cliff-rose (Cowania mexicana), 

and Menodora scoparia in the eastern Mojave may be due to these summer rains. 

The low basins of the area have a climate that is mild enough to allow other 

typical Sonoran taxa such as catclaw (Acacia greggii), smoke tree (Dalea 

spinosa), and Agave deserti to inhabit the region (Axelrod 1977). 

The total number of species known from the four major ranges in the 

eastern Mojave (pers. comm. Thorne and Prigge 1978) are tabulated in 

Table 3-4. 

Table 3-4 SPECIES NUMBERS IN THE EASTERN MOJAVE RANGES 

Granite Mountains 391 

Providence Mountains 

New York Mountains 

Clark Mountain 

419 

390 

438 

The difference in species richness between these ranges is at least 

partially due to edaphic factors. The Clark and Providence Mountains 

exhibit the highest number of species. Both of these ranges contain 

considerable amounts of limestone. Many plants restricted to limestone 
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occur in these two ranges but are not found in the predominantly granitic 

New York and Granite Mountains. Prigge (1973) found that the flora of the 

Clark Mountains had more species in common with the Providence Mountains 

than with the New York Mountains. Since the Clark range is physically 

closer to the New Yorks than it is to the Providence Mountains, this 

similarity is presumably due to the similar substrate factors. 

A small limestone outcrop is located in the Granite Mountains on 

the north side of the Silver Peak summit at 6400 feet (1950 m). A search 

of this limestone area failed to reveal any populations of limestone

restricted species. We examined the area in early June; exploration earlier 

in the year might well be more profitable. 

The eastern Mojave shows a remarkable intermingling of floral elements. 

Southern elements often are found on the lower slopes and/or southern 

exposures, while northern elements appear to be more frequent at higher 

elevations or on north-facing slopes. Striking differences in vegetation 

and floral composition occur within the individual ranges making classification 

of the area according to floristic provinces difficult. However, the 

similarities between endemics and relicts inhabiting these ranges and the 

higher ranges of Inyo County have led Stebbins and Major (1965), and more 

recently Raven and Axelrod (1978), to include the eastern Mojave ranges in 

the Inyo Floristic Region. Stebbins and Major specifically excluded the 

Granite Mountains from this floristic region, instead placing them in the 

Colorado Desert Floristic Region. 

Relationships of the Granite Mountains Flora 

The Granite Mountains are the southwesternmost terminus of the high 

eastern Mojave ranges. In addition, they have an east-west orientation 

instead of the general northeast-southwest orientation of the other ranges 

in the region. This places the Granites further to the west than any other 

eastern Mojave range. Granite Peak, at 6786 feet (2068 m), is also the 

lowest peak in this series of ranges. The southwesternmost location of 
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the range may account for the presence of certain southern taxa not 

common in the eastern Mojave as a whole. These factors, however height 

and southernmost position ~ allow some northern floral elements to 

reach the Granite Mountains, but no further south. 

Northern Taxa 

In the Granite Mountains, plants with more-northern affinities 

are mostly congregated in the cooler or more-mesic habitats, such as slopes 

above 5000 feet (1525 m), northern and eastern exposures, and the eastern 

portion of the range. The plant communities found in these areas 

Pinyon Juniper \voodland, and Yucca-Opuntia-Coleogyne Scrub -- contain 

many of these northern floral elements. 

The Pinyon-Juniper Woodland, in particular, is a community more 

characteristic of the ranges to the north, and to the Great Basin. While 

pinyon and juniper woodlands are encountered to the south of the Granites, 

Utah juniper (Juniperus osteosperma) is generally replaced in these communities 

by California juniper ({. californica), a species of more southern distribution 

(Vasek and Thorne 1977). Many northern associates of this community arc 

fo11nd in the range as well. These include Artemisia tridentata ssp. 

tridentata, Leptodactylon pungens ssp. hallii, Ribes velutinum var. 

glanduliferum, Ephedra viridis, Eriogonum umbellatum ssp. ferrissii, and 

Anemone tuberosa. 

Yucca-Opuntia-Coleogyne Scrub is an assemblage of plants that also 

has many characteristically northern floral elements. For reasons discussed 

earlier, this community is more mesic than the other bajada communities. 

Taxa commonly encountered in similar communities in the intermountain 

region are: Ephedra nevadensis, Grayia spinosa, Brickellia oblongifolia 

var. linifolia, Coleogyne ramosissima, Castilleja chromosa, and Ceratoides 

lanata. 

According to range distributions given by Munz (1974), eight percent 

of the species in the Granite Mountains flora extend north as far as 
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Washington or British Columbia. Seven taxa in the flora appear to reach 

their southern distributional limits in the Granites. For the most part 

they are Pinyon-Juniper Woodland associates, and are more characteristic 

of the higher ranges to the north. Low basins, and the absence of Pinyon

Juniper Woodland for some distance to the south, seem to be a barrier to 

further southern migration of these plants. The taxa appearing to reach 

southern distributional limits in the Granite Mountains are: 

Ageratina herbacea 
Amelanchier utahensis ssp. covillei 
Calochortus kennedyi var. munzi1 
Eriogonum panamintense ssp. panamintense 
Lomat1um parry1 
Phlox viridis 
Tetradymia argyrea 

Eriodictyon angustifolium reaches its California southern distribution 

in Cottonwood Basin. It is found further south, however, in Baja 

California. 

Southern Taxa 

Plants more commonly encountered in the southern deserts seem to 

be confined mostly to low elevations, and south- or west-facing slopes in 

the Granites. Communities occupying these habitats are the Creosote 

Bush Scrub, Mixed Mountain Scrub, Mountain Creosote Scrub, and the bajada 

wash communities. Shreve (1951) lists a number of characteristic perennials 

typical of granitic mountains of the Sonoran Desert. Several of these 

plants are found in the above communities in the Granite Mountains, 

including: Haplopappus laricifolius, Acacia greggii, Opuntia acanthocarpa, 

Ambrosia dumosa, Encelia farinosa, Trixis californica, Ephedra viridis, 

Agave deserti, and Galium stellatum. 

Other plants found in the Granite Mountains that are common on 

the Colorado Desert and range eastward are: Amsonia brevifolia, Penstemon 

pseudospectabilis, Notholaena parryi, Eriogonum trichopes, Eriogonum 

inflatum, Amaranthus fimbriatus, Achyronychia cooperi, Palafoxia arida, and 

Hilaria rigida (from Munz 1935). 
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Johnson (1976) remarks that the boundary between the Mojave and 

Colorado (Sonoran) Deserts is marked in a general way by the northern 

extensions of a number of conspicuous small trees and shrubs. Of these 

"indicator" species, Trixis californica and Dalea spinosa are found in 

the Granites. The following taxa appear to reach a northern distributional 

limit in the Granite Mountains: 

Baccharis brachyphylla 
Juniperus californica (northeastern limit) 
Penstemon pseudospectabilis 
Trixis californica 

Although found elsewhere at more-northern latitudes, Sarcostemma 

cynanchoides ssp. hartwegii, Brickellia desertorum and Baccharis glutinosa 

do not enter any of the other eastern Mojave ranges; they are at a local 

northern distributional limit. 

Endemics 

Endemism in the Mojave Desert is fairly high (Stebbins and Major 

1965). In 1935 Munz estimated that perhaps one-quarter of the plants 

found in the Mojave may be endemic to that region. Distributional information 

obtained since then has probably reduced this number, but endemics are still 

a large and important group in the Mojave flora. About 6% of the Granite 

Mountains flora is primarily restricted to the Mojave Desert. A few of 

these species extend into areas immediately adjacent to the Mojave, and 

thus may not be considered true "endemics." Their maximum development, 

however, is reached within the confines of the Mojave. 

Granite Mountains taxa primarily restricted to the Mojave Desert 

include: 

Ambrosia eriocentra 
Amelanchier utahensis ssp. covillei 
Arabis glaucovalvula 
Astragalus latneae 
Astragalus mo avensis var. mohavensis 
Astragalus nutans 
Calochortus kennedyi vars. kennedyi and munz11 
Cymopterus panam1ntensis ssp. acut1folius 
Echinocereus trigloch1diatus ssp. mojavensis 
Erigeron pumilus ssp. concinnoides 
Eriogonum panamintense ssp. panam1ntense 
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Eriogonum plumatella 
Eriogonum pusillum 
Gilia ochroleuca 
MIIDUius parishii 
Otuntia er1nacea var. ursina 
P acelia campanularia ssp. vasiformis 
Phacelia vallis-mortae var. vallis-mortae 
Salvia mohavensis 
Tetradymia argyrea 
Tetradymia stenolepis 
Thysanocarbus laciniatus var. hitchcockii 
Zygadenus revihracteatus 

The following species are considered by Munz (1935) to be endemics 

common to both the Mojave and Colorado Deserts: 

Astragalus acutirostris 
Brickellia ar.guta 
Brickellia incana 
Camissonia brevipes 
Cass1a armata 
Cheilanthes viscida 
Eremalche ex1l1s 
Eriophyllum pr1nglei 
Euphorbia setiloba 
Keckiella antirrhinoides ssp. microphylla 
Lycium cooperi 
Nicolletia occidentalis 
Phacelia pedicellata 
Potentilla saxosa 
Purshia glandulosa 
Rhus trilobata var. anisophylla 

Montane Taxa 

Several species in the Granite Mountains are montane plants with 

disjunct distributions across the Mojave Desert. These species may range 

far to the north and south, often extending from the Sierra Nevada to 

Baja California. They are generally confined to mountain ranges above 

5000 feet (1525 m). In the Granites they are found mostly above this 

elevation in Pinyon-Juniper Woodland. Some of these montane elements are: 

Astragalus purshii var. tinctus 
Erigeron breweri ssp. porphyreticus 
Galium parishii 
Leptodact¥lon pungens ssp. hallii 
Linum lew1sii 
renstemon bridgesii 
Phacelia curvipes 
Salvia pachyphylla 

A significant number of species in the Granite Mountains flora 

also reach to the west or east of the Mojave Desert. About 28% of the 

91 



species are also found in cismontane California. Many of these appear 

to have migrated over Walker Pass, and to a lesser degree, Tehachapi 

and Tejon Passes. They have become established mainly in the dry foot

hill zone encircling the head of the San Joaquin Valley (Sharsmith 1945). 

Other species are more widespread, and are found throughout cismontane 

California. According to range distributions described by Munz (1974), 

Kearny and Peebles (1951) and Shreve and Wiggins (1964), 20% of the flora 

extends eastward as far as New Mexico or Texas. 

Comparative Floristics 

The flora of the Granite Mountains was compared with four other 

desert floras in an attempt to determine whether the affinities of the 

flora are stronger to the north or the south. As mentioned before, 

Stebbins and Major (1965) placed the Granite Mountains in their Colorado 

Floristic Region because of its "typically Coloradan flora." Though 

they state that the floristic regions they define "should not be regarded 

as natural floristic regions except in a rough fashion,'' they imply that 

the Granites have more in common with the Colorado desert than with the 

other eastern Mojave mountain ranges, which they place in the Inyo 

Floristic Region. 

There are few local floras available for the Mojave and Colorado 

Deserts. The four floras used for this comparison were selected because 

of their completeness and their locations with respect to the Granite 

Mountains. Two of the floras are from ranges to the north: "Flora of 

the Charleston Mountains, Clark County, Nevada'' by Ira Clokey (1951), 

and "Flora of the Clark Mountain Range, San Bernardino County, California" 

by Barry Prigge (1975). The other two floras are from areas to the south 

of the Granites: "Checklist of the Vascular Plants of Joshua Tree 

National Monument, San Bernardino and Riverside Counties, California'' by 

Lyn Loetterle (1973), and "Floristic List for Deep Canyon Watershed" by 

Jan Zabriskie (1977). 
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Air distances from the Granite Mountains to the comparison areas are 

comparable. To both the north and south, one flora is located approxi

mately 55 miles (90 km) away, with another located about 80 miles (130 km) 

away. These distances are rough and were measured from the edge of 

the Granite Mountains to the closest edge of the individual comparison 

areas. 

The comparison areas represent different portions of the Great 

Basin/Mojave/Colorado Desert complex. The Charleston Mountains have 

been considered a Great Basin range (Lloyd and Mitchell 1973), but can 

also be thought of as part of the Mojave. The Clark Mountains are an 

isolated northeastern Mojave range that has strong floristic ties to 

the Charleston Mountains (Prigge 1973). Joshua Tree National Monument 

stradles the boundary between the southern Mojave and the Colorado 

Desert. The northern, higher part of the monument is characteristic 

of the southern Mojave, but the low, southern portions are regarded as 

Coloradan. Deep Canyon is located on the southwestern border of the 

Colorado Desert across the Coachella Valley from Joshua Tree National 

Monument. 

The percentage of Granite Mountains flora in common with the four 

comparison areas is presented in Table 3-5, along with specific information 

about the size and location of the areas. 

This comparison seems to support Stebbins' and ~!ajar's contention 

that the affinities of the Granite Mountains flora are somewhat stronger 

to the south. To further test this hypothesis we tabulated the percentage 

of Granite Mountains species in common with either of the two floras 

to the south, but not found in the northern floras. Twenty-three percent 

of the Granite Mountains flora is shared with only the floras to the 

south; 12% of the Granite Mountains flora occurs in at least one of the 

northern floras but not in the southern floras. These figures also imply 

stronger floral ties to the south. 
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Table 3-5 COMPARATIVE FLORAL ANALYSIS 

Location 

Granite Mountains 

Joshua Tree National 
Monument 

Clark Mountain 

Boyd Deep Canyon 

Charleston Mountain 

% of Granites Flora 
In Common to Area 

73% 

64% 

61% 

56 % 

Distance From 
Granites 

55 mi 
88 km 

50 mi 
80 km 

80 mi 
128 km 

80 mi 
128 km 

Size 
Of Area 

85 sq mi 
221 sq km 

872 sq mi 
2259 sq mi 

140 sq mi 
364 sq km 

41 sq mi 
107 sq km 

656 sq mi 
1706 sq km 

It would have been desirable to compare areas similar in size, 

topography, and elevational range. The scarcity of suitable checklists, 

however, prevented this. Consequently, the areas compared are variable 

in size and elevation. This undoubtedly has some effect on the comparison, 

but our findings indicate that geographic position and elevational range 

override the differences in size. The Deep Canyon watershed, the smallest 

area compared (41 sq mi, 107 sq km) and the Charleston Mountains, the 

second largest area (656 sq mi, 1706 sq km), are similar distances from 

the Granites to the south and north respectively. However, the Deep Canyon 

area shares more species in common with the Granites than the much larger 

Charleston Mountains area. 

Topographic diversity and elevational range may account for some of 
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the similarities between the floras. The different comparison areas 

comprise a wide range of elevations. In general, the two northern 

areas exhibit higher maximum elevations, while the southern areas 

reach lower minimum elevations. Considerable overlap exists in the 

altitudinal ranges covered by these four areas. Probably related to 

this, 26% of the Granite Mountains flora is found in all four comparison 

areas. 

Both the Clark and Charleston floras did not extend to the floor 

of their adjacent valleys; lower-altitude species may have been excluded 

from these floras. Minimum elevations similar to those included in the 

Granite Mountains flora were not included in either the Clark or 

Charleston floras. This may partially account for the appearance of some 

southern taxa in the Granites but not in these northern floras. 

Within the Granite Mountains, the floristic composition of the 

communities varies considerably. The idea that the range can be placed 

into one floristic region or another breaks down when one looks at the 

communities. In the overall numerical analysis, the Granite Mountains 

flora exhibits somewhat stronger affinities to the south. But if the 

compositions of the communities were analyzed, or the ecological 

importance of the different species taken into account, the northern 

influence may appear just as important. 
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IMPACT OF HUMAN ACTIVITIES 

Approximately 4% of the flora (14 taxa) is composed of naturalized 

exotic species, derived principally from Europe. The most abundant 

exotics are foxtail chess (Bromus rubens), and filaree (Erodium cicutarium). 

Bromus rubens is a troublesome weed to which anyone who has walked through 

a ripe field of foxtails can attest. It is found in abundance throughout 

much of the range. Erodium cicutarium is particularly common on bajadas 

and flat areas. Some of the exotics are quite restricted in their 

distribution within the range, and are often associated with springs 

and seeps. These include Polypogon monspeliensis, Agrostis semiverticillata, 

Sonchus asper, Vulpia myuros, Eragrostis cilianensis, and Tamarix ramosissima. 

1he following are the naturalized taxa known in the flora: 

Agrostis semiverticillata 
Brass1ca gen1culata 
Bromus diandrus 
Bromus rubens 
Bromus tectorum 
Era~rostis c1lianensis 
Era ium cicutar1um 
Mollugo cerviana 
Plantago maJor 
Polypogon monspeliensis 
Schismus barbatus 
Sonchus asper 
Tamarix ramosissima 
Vulpia myuros 

Overall, the vegetation of the Granite Mountains has maintained 

most of its natural character. The low number of introduced species 

indicates that so far the flora has excaped serious alteration. The 

vegetation, however, has been seriously degraded in some areas and the 

abundance and distribution of certain native taxa have been affected. 

While travelers had undoubtedly grazed their pack-stock in the 

Granites before 1860, Lieutenant Milton T. Carr provides the first 

written record of grazing in the area (see page 196). Carr noted an 

abundance of bunch grasses (probably Hilaria rigida and Oryzopsis hymenoides) 

and "alfileria" (filaree, Erodium cicutarium). It is interesting that 

Erodium, a naturalized exotic, was already well established at this date. 
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Travelers were known to pass near the Granites as early as 1776, and may 

have introduced this forage plant to the area. 

Early travelers described the eastern Mojave as an area well 

covered with grass and having a prairie-like appearance (BLM 1976). 

The present day appearance of the Granite Mountains vegetation is quite 

different from this view, and from Lt. Carr's observations. While 

Erodium is still a very successful plant of the bajadas, the bunch 

grasses have not fared so well and are more restricted now. This 

may be due to the lighter grazing pressures these native perennial 

bunch grasses experienced during their evolution. Erodium, on the other 

hand, evolved in Europe under stronger grazing pressures more akin to 

the present intensity in the Granites. Its annual life form and method 

of seed dispersal seem to favor its success as a forage species. 

The presence of cholla cacti (subgenus Cylindropuntia) is also 

favored by the introduction of large grazing animals. The easily 

dislodged segments of these cacti are an efficient means of vegetative 

reproduction. Large animals, such as cows and burros, are prime dispersal 

agents for these segments (Shreve 1951). A miner from the Ivanpah 

Mountains, to the north of the Granites, recollects a dramatic increase 

over the last 40 years in the abundance of cholla in his area. Mr. Riley 

Bembry claims that a portion of the Ivanpah Mountains ''has increased, 

I'd say double or more in cacti or cholla plants," and that cholla has 

increased generally throughout the entire Ivanpah and Mescal Mountains 

region (BLM 1976). It is likely that the Granite Mountains also experienced 

an increase during this period. This may partially account for the 

abundance of buckhorn and pencil cholla (Opuntia acanthocarpa and 0. 

ramosissima) on the eastern bajada. 

Range improvements have increased the number of springs where 

more-or-less year-round water may be found. Created for the benefit 

of cattle, ponds exist at Cove Spring, Coyote Spring·, and Budweiser 

Spring, allowing mesic taxa and at least one aquatic (Typha domingensis) 
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to be more widely distributed than they otherwise would. As mentioned 

previously, several of the introduced species are congregated at these 

ponds. Other springs have been improved to a lesser degree but still 

provide fairly dependable year-round moisture. Mesic taxa congregate 

around these springs as well. 

The activity of cattle around some watering spots has resulted 

in the severe trampling of the surrounding vegetation. These denuded 

areas are particularly apparent when viewed from above. As the dry 

season progresses, the cattle become more restricted to the water 

sources, and the impact on the surrounding vegetation increases. 

Feral burros have also disrupted the vegetation. Their activity 

is much less restricted than cattle; evidence of burros is found even 

in the most inaccessible parts of the range. Burros are notorious 

for their ability to eat almost any plant food available. Many 

scientists and cattle ranchers are concerned that burros are over -

grazing the vegetation. Burros also monopolize and foul waterholes, and 

trample the surrounding vegetation. Their continued presence in the 

Granites can be expected to further degrade the range quality and the 

integrity of the natural vegetation. 

V~hicle use on the bajadas and washes, and the proliferation of 

maintained and unmaintained roads has also destroyed much vegetation; 

these areas revegetate slowly. A number of weedy species are plentiful 

on the disturbed soil of road edges, particularly along the Kelbaker 

Road. The vegetation has also been disrupted around habitations and 

mining operations. 
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RARE PLANTS 

Six plants in the Granite Mountains flora are included in the 

California Native Plant Society's Inventory of Rare and Endangered 

Vascular Plants of California (1974). Two additional plants on this 

list have been reported from the range but were not verified by this 

study. 

Of the six plants listed as rare, only Pholisma arenarium is 

considered at all endangered by the CNPS. They report it to be "endangered 

in part" with populations of "declining vigor." Pholisma is locally 

common in the sandy washes at the mouth of Willow Spring Basin at 3600 feet 

(1100 m), and on the sandy bajada at the mouth of Cottonwood Canyon at 

4000 feet (1220 m). It also occurs in the sandy wash in front of the 

"White Fang" in the Cove Spring area. 

Pholisma does not appear to be endangered at present in the 

Granite Mountains. The populations are generally quite large and vigorous. 

Several clumps were observed growing on the edge of sandy roads without 

apparent harm. Increased vehicular traffic in the Willow Spring area, 

or Cottonwood area could have an effect on these clumps. The use of off 

road vehicles in sandy washes, a preferred habitat for both this plant 

and ORVs, may also have a detrimental effect on these populations. This 

plant should receive special consideration in future management decisions. 

The five other Granite Mountains plants that appear on the CNPS 

list are considered rare primarily because they are of limited distribution; 

the potential for their extinction or extirpation is low at the present. 

Eriogonum heermannii var. floccosum, Eriodictyon angustifolium, Astragalus 

nutans, Tetradymia argyrea, and Galium munzii are all considered rare 

but not endangered. Of these, Eriogonum heermannii var. floccosum is 

the most limited in overall distribution, and thus the most "rare." In 

the Granite Mountains this plant is known from only one locality - on the 

Silver Peak Road between 5800 and 6200 feet (1770 and 1890 m). At present, 

the road is impassable for four wheel vehicles, but is sometimes used by 
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motorcyclists. The continued use of this mining access road by motor-

cyclists, or the opening of the road for four wheel use, could seriously 

disrupt the only population of this plant in the Granite Mountains. 

The two rare plants previously reported from the range but not 

verified by this study are Monardella robisonii and Penstemon stephensii. 

Monardella robisonii was reported by J. R. Haller (1959) from "the 

southeast base of the Granite Mountains, 3 miles south of Granite Pass." 

A search of this area failed to relocate ~· robisonii, although a related 

species, M. linoides ssp. linoides, was found. Examination of Dr. Haller's 

specimens at the UC, Santa Barbara Herbarium revealed that M. linoides ssp. 

linoides had been misidentified as M. robisonii. It is unlikely that M. 

robisonii occurs in the range. 

Penstemon stephensii, a narrow endemic of the eastern Mojave, has 

also been reported from the Granite Mountains. The penstemon populations 

in question have been variously referred to as both ~· stephensii and ~· 

pseudospectabilis. Our research suggests that these populations are the 

northern distribution of ~· pseudospectabilis. R.F. Thorne, D.D. Keck, 

and F.S. Crosswhite have examined specimens from the Granite Mountains 

and determined the plants to be ~· pseudospectabilis as well. 

According to Dr. Henry Thompson (pers. comm. 1978) and Dr. Robert 

F. Thorne (pers. comm. 1978) it is unlikely that these two closely related 

species could maintain specific distinctions if occurring sympatrically 

in the Granite Mountains. We feel that the taxonomic relationship between 

these two species should be critically examined to determine if continued 

recognition of ~· stephensii is warranted. The possibility exists that 

P. stephensii may be a subspecies of the more-widespread ~· pseudospectabilis. 
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HISTORY OF BOTANICAL COLLECTING 

The history of botanical collecting in the Granite Mountains reaches 

back more than fifty years. Botanists known to have collected specimens 

there are listed chronologically in Table 3-6; however, the principal 

collectors deserve special mention. 

Marcus E. Jones was the first botanist to take plant specimens 

in the Granite Mountains - the "Old Dads" in his notations. He collected 

in the Cove Spring and Cottonwood Spring areas in 1926 and 1930. On 

each visit he took specimens of the venus-hair fern Adiantum capillis

veneris at Cove Spring, but since then, botanists have failed to locate 

the species anywhere in the range. 

Willis L. Jepson and Carl B. Wolf visited the Granites in April 

1941. They collected on the south and east sides of the range, on one 

occasion climbing to 5000 feet (1525 m) in Willow Spring Canyon where 

Wolf collected Berberis haematocarpa. His collection is the only record 

of this species from the Granites. 

H. Dwight Ripley and Rupert C. Barneby of the New York Botanic Gar

den also visited the Granites in April 1941, but their collection dates 

are one and two days later than Jepson's and Wolf's. Jepson's field 

notes, on file at the Jepson Herbarium at UC, Berkeley, show no evidence 

that the two parties met. 

In 1970, Henry J. Thompson, professor of Botany at the University 

of California, Los Angeles, taught a graduate field seminar on plant 

systematics based in the Granite Mountains. The class made several 

trips to the area during April, May, and June of 1970, and collected or 

observed more than 230 taxa. The final class report, "Flora of the 

Granite Mountains, California: A Manual of the Vascular Plants," has 

served as a foundation for all subsequent botanical work there. 

In 1973, Dr. Robert F. Thorne, curator of the Rancho Santa Ana 

Botanic Garden Herbarium, began an intensive survey of the mountains of 

the eastern Mojave Desert. As part of this effort, Dr. Thorne has made 
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at least six collecting trips to the Granites, where he has taken more 

than SOD specimens. He has often been accompanied on these trips by 

students and research associates. 

The following list of botanical collectors (Table 3-6) in the 

Granite Mountains was drawn largely from Dr. Thorne's work. As the first 

step in the preparation of a flora of the eastern Mojave Desert, 

Dr. Thorne and Barry Prigge meticulously searched the entire Rancho 

Santa Ana herbarium for specimens from that region, recording for each 

specimen the location, habitat notation, collector, collection number 

and date. We, in turn, searched his list for records of collections from 

the Granites. 

Our own investigations of California herbaria enlarged the 

collection list slightly. Our field research added about fifty previously 

unrecorded taxa to the Granite Mountains list, some of which are new 

for the entire eastern Mojave area. Some of the most notable additions 

are: Trixis californica, Notholaena californica, Nicolletia occidentalis, 

Centaurium exaltatum, Amsonia brevifolia, Chorizanthe watsonii, and 

Sarcostemma cynanchoides ssp. hartwegii. Most of the collecting in the 

Granite Mountains has been confined to lower elevations in the east and 

south portions of the range. The west and north areas are relatively 

unexplored; new plant finds can be expected in these areas. Likewise, 

the crest of the range west of Granite Peak should yield taxa new for 

the Granites. 

An annotated flora of the Granite Mountains is presented in 

Appendix C. In this list we have attempted to define the abundance, 

distribution, and elevational range of each species known in the area. 

These notations are tentative and should be refined by future investigations. 

In particular, the family Poaceae and the genera Gilia, Cryptantha, and 

Astragalus deserve further study. 

Voucher specimens for this flora are located at the Rancho Santa 

Ana Botanic Garden Herbarium. A reference collection is presently stored 
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at the UC, Santa Cruz Environmental Studies Board. This collection will 

be moved to the Granite Mountains Reserve when appropriate storage 

facilities are available. 

Table 3-6 PLANT COLLECTORS IN THE GRANITE MOUNTAINS 

Collector 

Marcus E. Jones 

Edmund C. Jaeger 

Willis L. Jepson 

Carl B. Wolf 

Rupert C. Barneby and 
H. Dwight Ripley 

J. Robert Haller 

E.R. Blakely 

Henry J. Thompson 
Frank Baker 
Carolyn Barber 
David Bradbury 
Gregory Dilworth 
Al Grennan 
Thomas Kornoelje 
Paul Leskinen 
Lyndon Wester 

J.D. Ripley 

Henry J. Thompson and 
Thomas Kornoelje 

James S. Henrickson 

Robert F. Thorne et al. 

Richard W. Tilforths 

Barry Prigge 

John Emmel 

Ken C. Hart 
Bruce A. Stein 
Sheridan F. Warrick 

Date: 

May 1926, June 1930 

1939 and ? 

April 1941 

April 1941, June 1941 

April 1941 

February 1953 
April 1958 

April 1960 

April-June 1970 

June 1971 

October 1971 

Spring, 1973 

1973-1978 

May, June 1975 

.June 1975, October 1977 
May 1978 

? 

March-June 1978 
September 1978 
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SEecimens At: 

RSA 

RSA 

JEPS 

RSA 

NYBG 

UCLA-GD 

SBBG, CAS 

RSA, UCLA-BD 

RSA 

RSA, UCLA-BD 

RSA 

RSA 

RSA 

RSA 

RSA 

RSA, UCSC-ES 



Abbreviations Used in Table 3-6 

RSA ............. Rancho Santa Ana Botanic Garden, Claremont, California. 

JEPS ............ Jepson Herbarium, University of California, Berkeley. 

NYBG ............ New York Botanic Garden, Bronx, New York. 

UCLA-GO ......... Geography Department, University of California, Los 
Angeles. 

UCLA-BD ......... Botany Department, University of California, Los Angeles. 

UCSB-BD ......... Botany Department, University of California, Santa 
Barbara. 

UCSC-ES ......... Environmental Studies, University of California, Santa 
Cruz. 

SBBG ............ Santa Barbara Botanic Garden. 

CAS ............. Botany Department, California Academy of Sciences, San 
Francisco. 
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