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Abies 

concolor, 136, 213 
concolor var. concolor, 213 
concolor var. lowiana, 213 

Abronia villosa, 110 (plate), 168, 249 
acacia, 130 
Acacia, 130 

greggii, 227 
Acari, 119, 122 
ACECs (areas of critical environmental concern), 291 
Achnatherum 

hymenoides, 14, 114, 222, 278 
speciosum, 217 

acorns, 21, 22, 146, 236 
adaptive diversity, 298 
adaptive management, 292 
Aeronautes saxatalis, 174 
Aesculus, 133 
Afton Canyon, 21, 21 (plate), 32, 137, 291, 295 
agave, 146, 187 (plate), 244 
Agave deserti, 146, 187 (plate), 244 
Agile Kangaroo Rat, 205 
agriculture, 38–39, 54, 257–258, 258 (plate), 263 

Indian, 146, 255 
water use, 38, 39, 257–258, 271, 275 

Agropyron desertorum, 264 (plate), 265 (fig) 
’Ahakhav Tribal Preserve restoration project, 300–302 
air pressure, 75 (map), 78 
air quality, 109, 276–279, 293 
aiwa. See Indian ricegrass 
Alamo River, 87 
albedo, 183–184 
Alectoris chukar, 285 
algae, 91, 226, 228, 229, 230, 272, 274 

blue-green algae, 131, 171, 226 
fossil algae, 131 
green algae, 171, 226 
See also cryptogamic crusts 

Algodones Dune sunflower, 248 (plate), 249 
Algodones Dunes, 245, 245 (plate), 248, 249, 288 

sand food community, 246–247, 246 (plate) 
alkali, alkali dust, 85, 277–278 
Alkali Bee, 225 
Alkali Fairy Shrimp, 171, 171 (plate), 262 
alkali flies, 272, 272 (plate), 273 (fig), 274 
alkali meadow, 225, 226, 226 (plate), 228, 237 
alkali pink, 225 
alkali sacaton, 224–225, 226 (plate), 237 
alkalinity, 90, 91 
Allenrolfea occidentalis, 141, 224 
allscale, 224 
alluvial soils, 89, 90, 92, 227, 233 

See also bajadas 
Alnus incana tenuifolia, 200 
alpine ecosystems, 127 
Altithermal, 141–145, 205, 216, 220 (fig) 
amaranths, 102 

Torrey's amaranth, 104 (plate), 106 (fig.) 
white amaranth, 263, 264 

Amaranthus, 102 

albus, 263 
Amargosa Pupfish, 158, 268, 269 (plate) 
Amargosa River, 28, 68, 93, 93 (plate), 94, 137, 158 
Amargosa River Pupfish, 158, 159–160 
Amargosa spiny caper, 27–28 
Amargosa Springsnail, 286 
Amargosa Vole, 286 (plate) 
Amboy Crater, 81 
Ambrosia dumosa, 108, 108 (fig.), 175, 220–221, 221 

(plate), 269, 276 
Ambrysus 

amargosus, 228 (plate) 
mormon, 229 

amino acids, 121–122 
ammonium, 120 
ammonoids, 131–132, 131 (plate) 
Ammoperoix heyi, 190 
Ammospermophilus leucurus, 184, 259 
Amnicola, 41 
amoebae, 119 
amphibians, 46–47, 49, 151 (table), 230, 231 (plates) 

nonnative species, 268 
See also individual genera and species 

amphipods, 229 
Ancient Bison, 140 
Andreas Canyon, 238 
animal consumption (carnivory), 111, 115–119 

See also Indian diets; predators 
animal interactions. See animal consumption; competition; 

predators 
animal unit month (AUM), 284, 285 
animal-plant interactions. See plant consumption; plant-

animal interactions; specific plants, animals, and 

community types 
Anna's Hummingbird, 241 (plate) 
annuals, 109, 121, 166–169, 166 (fig.), 297 

as animal food source, 111, 171–172, 175, 282, 284, 
289 

Mojave Desert, 212, 221, 222–223, 222 (plates), 224, 
268 

nonnative species, 265–267 
restoration techniques, 299 
sand dune annuals, 248 
in succession process, 123, 125, 297 
See also forbs; herbs; specific plants 

Anodonta, 41 
californiensis, 274 

Anomala hardyorum, 287 
Antelope, 22, 25, 38 
antelope bitterbrush, 202, 207, 207 (plate), 208 
Antelope Ground Squirrel, 184, 259 
Antelope Valley, 23, 25 (plate), 38–39, 70, 84 (plate), 256, 

257 
Frémont expedition in, 24–25 

Antelope Valley California Poppy State Reserve, 25 
Anthocharis cethura, 214 
Antilocapra americana, 141, 149, 208, 259 
ants, 218, 222 

See also harvester ants 
Anza, Juan Bautista, 20 



Anza-Borrego Desert, 133, 233, 237 
Anza-Borrego Desert State Park, 59, 84 (plate), 140 (plate), 

233 (plate), 295 
aphids, 111 
Apodemia, 113 
Apple Valley, 70 
aquifers. See Death Valley Aquifer; groundwater 
Árcan, Abigail, 31 
archaeology, 45 
Archeocyathids, 131 
arctic ecosystems, 127 
Arctomecon merriamii, 184 (plate) 
areas of critical environmental concern (ACECs), 291 
arenas, 88 
Argia moesta, 156–157, 156 (plate) 
Argus Kangaroo Rat, 287 
Arid Land Termite, 116 (plate) 
aridisols, 89 
arrow weed, 79 (plate), 229, 233, 237 
Arroyo Chub, 52 
arroyo willow, 201, 237 
arroyo woodland, 233–237, 233 (plates), 265, 296 

riparian, 227 
arroyos, 85, 89, 90, 197 
Artemia monica, 272 
Artemisia, 22, 102, 237 

nova, 207 
tridentata, 105, 202, 278, 283 

arthropods, 122, 189, 287 
Asbolus verrucosus, 184 (plate) 
Ash Meadows, 29, 50, 96, 157 

springs and water depletion, 229 (plate), 274–276, 
275 (plates) 

Ash Meadows Naucorid, 228 (plate) 
Ash Meadows Pupfish, 50–51, 51 (plate), 158–159, 275 
ashes, 137 

desert ash, 213 
velvet ash, 237 

aspen, quaking, 200, 201 (plate), 202 (plate) 
Asteraceae, 207 
asters 

desert aster, 299 
limestone aster, 199 
Mecca aster, 296 

asthma, 278 
Astragalus, 52, 120, 287 

albens, 286 (plate) 
jaegerianus, 257 
kentrophyta, 199 
lentiginosus var. borreganus, 286–287 
lentiginosus var. fremontii, 167 
magdalenae var. peirsonii, 249, 288–289 

atmospheric fertilization, 279 
Atriplex, 52, 102, 175, 224 

canescens, 224, 278 
confertifolia, 113, 217 
hymenelytra, 183, 184 (plate), 185 (fig.), 224, 224 

(plate), 278 
polycarpa, 224 

AUM (animal unit month), 284, 285 
Auriparus flaviceps, 162, 190, 234 
Austin, Mary, 56 (plate), 57–58 
Australian Dotterel, 190 
avocado, 133 
Axelrod, Daniel, 209–210 

Azotobacter, 120 
 
Baccharis sergiloides, 227, 229 
bacteria, 101, 229, 297 

cyanobacteria, 91, 120, 158 
nitrogen-fixing, 109, 114, 120, 124 
salt-tolerant, 226, 228 
varnishes, 91, 92 

Bailey, Vernon, 47 (plate), 52 
Baileya, 172 

multiradiata, 299 
Bailey's Pocket Mouse, 113, 115 (plate) 
Baja peninsula, 132 
bajadas, 85, 85 (plate), 88 (plate), 94, 123, 221 (plate) 

soils, 89, 90, 91, 120, 223 
Bald Eagle, 51 
Baltic rush, 226 (plate) 
barrel cactus, 125, 186, 187 (plate), 195 (plate), 242 

in Mojave communities, 221, 244 
See also bisnada; California barrel cactus 

Barstow to Las Vegas motorcycle race, 277 (plate), 278 
basalt, 79, 81, 84 (plate), 212 
basketry, 141, 146 

granaries, 236 (plate), 237 
Batrachoseps, 274 

campi, 287 
bats, 287 

California Leaf-nosed Bat, 296 
Beale, Edward F., 33, 51 
Bear Flag Rebellion, 27–28 
beard grass, 263 
beardtongues, 173 

Palmer's beardtongue, 299 
See also penstemons 

bears, 133 
Beauveria densa, 228 
beavers, 23, 232 
beavertail cactus, 34, 34 (plate), 105 (plate), 221, 244 
bedrocks, 79–80, 82 (map), 83 (map), 120 

See also specific types 
bedstraws, 141 

Parish's bedstraw, 213 
bees, 47, 179, 200, 234, 242 

Alkali Bee, 225 
beetles, 208, 287 

Desert Ironclad Beetle, 184 (plate) 
Giant Palm Borer, 152 (plate), 239, 239 (plate) 
Mesquite Beetle, 234–235 
Moapa Riffle Beetle, 229 
naucorid beetles, 228 (plate), 229–230 
Salt Cedar Leaf Beetle, 294 

bellyplants, 28, 222 (plates) 
Bembix rugosa, 246–247, 247 (plate) 
Bembix Wasp, 246–247, 247 (plate) 
Bennett, Sarah, 31 
Bentley, H. L., 281–282 
Betula, 137 

occidentalis, 200 
biatatk, 247 

See also sand food 
Bicycle Dry Lake, 262 
big galleta grass, 217, 222, 240, 276 
Big Morongo Canyon, 291 
big sagebrush, 108, 112, 202, 204, 278 

chemical defenses, 208–209, 209 (fig), 283 



migrations, 136, 142, 205 
photos, 70 (plate), 208 (plate) 
See also big sagebrush scrub 

big sagebrush scrub, 105, 201, 201 (plate), 206–209, 207 
(plate) 

nonnative species in, 264, 283 
bighorn sheep, 22, 70, 133, 163 

Indian hunting, 3, 7, 141, 145 
See also Desert Bighorn 

biological communities. See communities; specific types 
biological diversity, 59–60, 111, 149, 150–151, 151 (table), 

298 
See also plant diversity; species richness 

birches, 137 
water birch, 200 

birds, 30, 118, 162, 184, 190 
Death Valley Expedition observations, 49, 52 
diversity, 151 (table), 197 (fig), 223 
forest and woodland communities, 200, 205, 218 
fossil species, 132, 133 
in Indian diets, 231 
mesquite associates, 234 
nonnative species, 268 
riparian communities, 201–202, 265, 287, 302 
torpor in, 173–174 
wetlands, 230, 272, 274 
See also individual species 

bisnada, 28 
Bison, Ancient, 140 
Bison bison antiquus, 140 
bitter springs, 96 
black cottonwood, 200, 201 
black sagebrush, 207 
Black Toad, 230, 231 (plate), 291 
black willow, 237, 265 
blackbirds, 46 
blackbush, 124–125, 124 (plates), 217, 223, 297 
blackbush scrub, 125 
black-stemmed rabbitbrush, 227, 227 (plate) 
Black-tailed Gnatcatcher, 190, 234, 265 
Black-tailed Jackrabbit, 111–112, 113 (plate), 145 
bladderpod, 240 
Blake, William P., 40–42, 77–78, 86–87, 235–236 
blister beetles, 208 
BLM. See Bureau of Land Management 
blue palo verde, 115, 233, 233 (plate), 265 
blue-green algae, 131, 171, 226 
boa constrictors, 118, 130, 232 
Bodie, 76, 281 
Bombus, 242 
Bonanza King Dolomite, 8, 10, 210 
Bonytail, 50 
Bootettix argentatus, 113, 113 (plate), 195 
borates, 85, 120 
borers 

Giant Palm Borer, 152 (plate), 239, 239 (plate) 
Mesquite Borer, 234, 234 (plate) 

Borrego milkvetch, 286–287 
bostrychid beetles, 239 
Botrytis carnea, 228 
boxthorn, 173 
brachiopods, 131 
Branchinecta, 262 

gigas, 171 
mackini, 171, 171 (plate), 262 

Brassica tournefortii, 267, 267 (plates) 
Brewer, William, 45 
Brier, Juliette, 30–31 
brine shrimp, 274, 287 

Mono Brine Shrimp, 272, 273 (fig) 
bristlecone pine, 136, 142, 198–199, 199 (plate), 212 
bristlecone pine forest and woodland, 166 (fig), 198–200, 

199 (plates), 290 
brittlebush, 221, 240 

virgin brittlebush, 227 
brome grasses, 124 

red brome, 266, 266 (plates), 268, 279, 299 
Bromus, 124 

madritensis subsp.rubens, 266, 266 (plates) 
tectorum, 264, 264 (plate) 

brown-eyed primrose, 104 (plate), 106 (fig.), 168, 278 
browsers, 111 
Bruchus desertorum, 234–235 
buckeye, 133 
buckhorn cholla, 244 
buckwheats, 24–25, 52, 113, 141, 171–172 

California buckwheat, 240 
dune buckwheat, 246, 249 
Hermann's buckwheat, 216 
napkinring buckwheat, 211 
sulfur-flowered buckwheat, 203 

Buenaventura River, 22, 23 
Bufo 

exsul, 230, 291 
punctatus, 230 

bugseed, 5, 10, 249 
Clark's bugseed, 11 (plate), 13, 169 

Bull Salmon, 50, 50 (plate) 
Bullfrog, 268 
bulrushes, 137 
bumble bees, 242 
bunchgrasses, 42, 196–197, 202–203, 222 
Bureau of Land Management (BLM), 261, 291, 294 

California Desert Plan, 291–293, 294, 295 
Desert Tortoise recovery efforts, 295–296 
grazing regulation, 283–285 

Burro, 191, 192, 270 (plate), 284, 285, 291 
population growth and impacts, 268–271, 270 (fig) 
removal of, 294 

burrobush, 142, 175, 221 (plates), 269, 276, 278–279 
as creosote bush associate, 220–221, 221 (plate), 240, 

243 
water use, 108, 108 (fig) 

burrowing animals, 90, 91, 128, 174, 192, 297 
See also specific animals 

Bursera microphylla, 233, 286 
Butler Peak, 32 
butterflies, 113, 214–215, 246, 287 

Dedecker's Blue Butterfly, 9 (plate), 214–215, 287 
Desert Orangetip, 214 
Desert Swallowtail Butterfly, 214–215 (plates), 215, 

215 (map) 
Monarch, 214 
Navaho Giant Yucca Skipper, 217–218, 219 (plate) 
Providence Swallowtail Butterfly, 287 
 

C3 photosynthesis, 100 (fig.), 101–102, 103 (table), 105 
influences on, 106 (fig.), 107 (fig.) 
plants using, 102, 169 

C4 photosynthesis, 101 (fig.), 102, 103 (table), 105 



influences on, 106 (fig.), 107 (fig.) 
plants using, 102, 169, 183 

cacti, 72 (plate), 130, 140, 153, 181, 185–188, 249 
beavertail cactus, 34, 34 (plate), 105 (plate), 221 
as food source, 112, 141, 172, 282 
hedgehog cactus, 217, 244 
old man cactus, 202 
pencil cactus, 244 
pincushion cactus, 244 
scrub communities, 221, 240, 244 
water depletion impacts, 276 
woodland communities, 203, 217, 223 
See also barrel cactus; cactus scrub; chollas 

Cactus Mouse, 191, 192 
cactus scrub, 243–244, 244 (plate) 
Cahuilla people, 38 (plate), 41–42, 146, 235–237, 235 

(plate), 247, 255 
Cajon Pass, 23, 263 
Cajon Pass Tollhouse, 33 (plate) 
calcium, 90, 120, 121 
calcium carbonate, 89, 91, 92 
calderas, 81 
caliche, 89, 128, 265 
California barrel cactus, 34, 34 (plate), 125, 186 (fig), 188, 

244 
California buckwheat, 240 
California croton, 240 
California dandelion, 282, 289 
California Desert Conservation Area (CDCA), 291 
California Desert Plan, 291–293, 294, 295 
California Desert Protection Act, 292–294 
California fan palm, 154–155, 154 (plate), 237–239 

See also fan palm woodland; fan palms 
California Floater, 274 
California Gull, 272 
California juniper, 204 
California Leaf-nosed Bat, 296 
California poppy, 24, 25, 25 (plate) 
California sycamore, 237 
California Towhee, Inyo, 286 (plate) 
California Treefrog, 230 
Calliope Hummingbird, 202 
Callisaurus draconoides, 116–117, 117 (plate) 
Calochortus excavatus, 273 
Calypte 

anna, 241 (plate) 
costae, 49, 49 (plate), 52, 173–174, 173 (plate) 

CAM photosynthesis, 102 (fig.), 103 (table), 104, 105, 244 
plants using, 153, 181, 185–188 

camels, 80, 133, 134, 134 (fig), 140, 190, 233, 237 
Camelus dromedarius, 80, 190 
Camissonia claviformis, 104 (plate), 168, 278 
Camp Cady, 34 (plate) 
Camp Coxcomb, 257 (plate) 
Camp Independence, 45 
Campbell, Elizabeth, 45 
Campbell, William, 45 
Canis 

latrans, 111, 118, 119 (plate), 164, 230–231, 272 
latrans mearnsi, 118 

canyon oak, 213, 216, 227 
canyons, 84–85 
carbon dioxide, 279–280 
carbon fixation, 101, 102, 108 

See also photosynthesis 

carbon gain. See primary productivity; water use efficiency 
carbonate scrub, 209–212, 209 (plate) 
carbonates, 79, 80, 90, 215, 224 

See also dolomites; limestones 
Carnegiea gigantea, 188, 233, 287–288 
carnivory. See animal consumption 
Carp, 268 
carpenter bees, 242 
Carr, Milton, 33–34 
carrizo, 22 
Carson, Kit, 23 
Carson River, 137 
Carter, Jimmy, 292 
Casa del Desierto, 39 
Castilleja applegatei subsp. martinii, 200 
catclaw, 227, 240 
Catostomus, 157, 228 
cattails, 137, 138, 197, 229, 230 (plate) 

as food source, 141, 230, 231 
cattle, 281, 282 
Caulanthus, 214 
CDCA (California Desert Conservation Area), 291 
Cedar Spring, 21 
Cenozoic Era, 129 

fossil fauna, 132–133 
centipedes, 117, 119, 121 (plate) 
Centrocercus urophasianus, 208, 208 (plate) 
Cerambycidae, 208 
Cercidium 

floridum, 115, 233, 265 
floridum subsp. floridum, 71 
microphyllum, 244 

Cercocarpus intricatus, 199 
Chaetodipus 

baileyi, 113 
penicillatus, 235 

chaparral shrubs, 204 
Chautauquan magazine, 46 
cheatgrass, 264, 264 (plate), 265 (fig), 266, 283 
checkerbloom, Owens Valley, 226 (plates), 273 
cheesebush, 125, 175, 221, 227, 297 
cheetah, 133 
Chemehuevi people, 33, 40, 50, 300, 302 
chemical defenses of plants, 208–209, 209 (fig) 
Chenopodiaceae, 207, 224 
Chenopodium murale, 263 
Chilopsis linearis, 227 
China Lake Naval Weapons Center, 270 (fig) 
Chionactis occipitalis, 117–118, 118 (plate), 249 
Chipmunk, Panamint, 216, 216 (plate) 
Chisel-tooth Kangaroo Rat, 113, 191 (fig.) 
Chlorella vulgaris, 226 
chloride, 90, 120 
Chocolate Mountains, 71 
chollas 

buckhorn cholla, 244 
teddy-bear cholla, 221, 244, 244 (plate) 
See also silver cholla 

Chrysothamnus, 112, 283, 297 
nauseosus, 125, 202 
paniculatus, 227, 227 (plate) 
viscidiflorus, 199 

chubs, 157, 228 
Arroyo Chub, 52 
Mojave Chub, 276 



Mojave Tui Chub, 51–52, 52 (plate), 133 
Owens Chub, 273 

Chuckwalla, 172, 221, 221 (plate) 
Chuckwalla Mountains, 71 
Chukar, 285 
chuparosa, 173, 233, 233 (plate) 
cicadas (Cicadidae), 272 
cinchweed, 168 (plates), 169 
cinder cones, 81 
Cirsium mohavense, 225 
Clark's bugseed, 11 (plate), 13, 169 
Clark's Nutcracker, 205, 205 (plate) 
climate, 45, 67, 69 (table), 71–79, 75 (maps), 100 

current/future climate change, 279–280 
effects on sensitive species, 242 
ET/P ratios, 69 (table), 72–73 
factors influencing, 73–77, 75 (maps) 
Holocene oscillations and Altithermal, 129, 139, 

141–145, 205, 213, 216, 220 (fig) 
Pleistocene, 129, 132–133, 134, 136–137 
Tertiary, 130, 131 
wind, 76–78, 79 (plate) 

climate adaptations, 207 
heat coping mechanisms, 182–185, 242 

Clinton, Bill, 293 
Clokey paintbrush, 200 
Clovis culture, 139 
Coachella Valley, 36, 86, 111, 278 

agriculture and urbanization, 39, 256 (plate), 257–
258, 258 (plate) 

Coachella Valley Fringe-toed Lizard, 286 (plate) 
Coachwhip, 182–183, 183 (plate) 
Coccidiomycosis, 278 
Cocopa people, 247 
cold air drainage, 76–77, 223, 242 
cold desert phlox, 203 
coldenia, 249 
Coleogyne ramosissima, 124–125, 297 
Collembola, 122 
Colorado Desert, 71 

See also Sonoran Desert 
Colorado Fringe-toed Lizard, 248 (plate), 249 
Colorado Pikeminnow, 50, 50 (plate) 
Colorado River, 35, 50 (plate), 70, 71, 86, 133, 232 

’Ahakhav Tribal Preserve restoration project, 300–
302 

fish species, 50, 50 (plate) 
Garcés exploration, 19–20 
riparian communities, 265, 295, 295 (plate), 296 

(plate) 
as sand source, 245, 248 
water use/diversions, 87, 258, 271 

Colorado River Aqueduct, 276 
Common Raven, 289 
common reed, 229 
communities, 195–249, 285 

analysis and classification methods, 210, 227 
fragmentation, 259, 260 (maps), 261, 301–302 
Merriam's life zones, 53 (fig), 53 (plate), 54 
nonnative species impacts, 264, 265, 267–271, 281–

284, 289, 290 
nurse plants, 242–243 
overview, 195–198 
See also Great Basin communities; Mojave 

communities; Sonoran communities; 

threatened communities; specific types 
competition, 105, 108, 108 (fig), 121, 243 

from nonnative species, 264–265, 265 (fig), 269–271, 
279, 281–282, 297 

conifer forest, 70 
migrations, 136, 137 (fig), 139, 139 (fig), 142, 212–

213 
conifers 

ozone sensitivity, 278 
See also conifer forest; individual genera and species 

conservation 
California Desert Plan, 291–293, 294, 295 
California Desert Protection Act, 292–294 
challenges, 288–289, 293–294 
development of conservation ethic, 59–60 
restoration approaches, 296–302 
setting priorities, 287–289 
threatened species, 287–289, 288 (table), 295–296 

Contopus sordidulus, 201–202 
convergence, 207 
cormorants, 51 
corn, 102 
Corvus corax, 289 
Costa's Hummingbird, 49, 49 (plate), 52, 173–174, 173 

(plate) 
Cotonopus cooperi, 200 
Cottonball Marsh, 160 (plate) 
Cottonball Marsh Pupfish, 159, 160 (plate) 
Cottonwood Mountains Desert Bighorn, 270 
cottonwoods, 22, 133, 137, 237, 302 

black cottonwood, 200, 201 
See also Frémont cottonwood 

Couch's Spadefoot Toad, 280–281 
Coville, Frederick V., 52–53 
Coyote, 27, 118, 119 (plate), 235, 237 

Desert Coyote, 118 
as predator, 111, 164, 230–231, 272 

crassulacean acid metabolism. See CAM photosynthesis 
creosote bush, 34, 109, 125, 178–181, 221, 297 

air pollution impacts, 278 
as animal food source, 112 
associated plants, 221, 243, 267 
King Clone, 220 (plate), 221 
migrations, 142, 149, 219–220, 220 (fig) 
nonnative species impacts, 268, 269 
photos, 34 (plate), 71 (plate), 88 (plate), 92 (plate), 

179 (plates), 195 (plate) 
photosynthesis, 102, 106 (fig), 180 
in pinyon-juniper woodland, 204 
in the Sonoran Desert, 240, 243 
transplantation, 300 
as water competitor, 108 
water depletion impacts, 276 
See also creosote bush scrub 

Creosote Bush Grasshopper, 113, 113 (plate), 195 
creosote bush scrub, 219–223, 221 (plate), 232, 243–244, 

254 
arborescent, 239–243, 240 (plate), 244 
Coccidiomycosis, 278 
nonnative species in, 266–267 
water depletion impacts, 276 

Crossidium, 177–178, 178 (plates) 
Crotalus cerastes, 182 
Croton 

californicus, 240 



wigginsii, 249 
croton 

California croton, 240 
Wiggin's croton, 249 

crows, 46 
crustaceans, 229, 287 
Cryptantha tumulosa, 213 (plate) 
cryptantha, 213 (plate) 
cryptogamic crusts, 91, 92 (plate), 120, 203, 283, 297, 299 
Cushenberry milkvetch, 286 (plate) 
Cutthroat Trout, Lahontan, 202, 202 (plate) 
cyanobacteria, 91, 120, 158 
cymopterus, 215 
Cymopterus, 215 
Cyperaceae, 141 
Cyperus esculentus, 146 
Cyprinodon, 13, 13 (plate), 137, 153, 157–162, 228, 287 

diabolis, 157–158, 157 (plate), 229, 274, 276 
nevadensis, 158, 268, 269 (plate) 
nevadensis amargosae, 158, 159–160 
nevadensis calidae, 158 
nevadensis mionectes, 50–51, 51 (plate), 158–159, 

275 
nevadensis nevadensis, 158 
nevadensis pectoralis, 158 
nevadensis shoshone, 158 
radiosus, 95 (plate), 273–274, 274 (plate) 
salinus milleri, 159, 160 (plate) 
salinus salinus, 160, 161 (plate), 162 (fig.) 

Cyprinus carpio, 268 
 
dace, 157, 228 
daisy, naked-stemmed, 210 
Danaus plexippus, 214 
dandelion, 71 (plate), 282, 289 
Daylight Pass, 57 (plate), 58 
Dead Mountains, 215, 227 (plate) 
Death Valley, 57 (plate), 68, 79 (plate) 

air quality, 278 
archaeological finds, 12–13 
burros in, 269–270, 270 (plate), 271 
climate, 73, 75 
early crossings, 30–31, 31 (plate), 35–36 
fan palm groves, 237 
fossil fauna, 132–133 
lakebed polygons, 91 (plate) 
petroglyphs, 145, 145 (plate) 
saltbush scrub, 224 (plate) 
wetlands communities, 229–231 
See also specific locations and features 

Death Valley Aquifer, 96, 158, 161–162, 274 
Death Valley Expedition, 13, 46–49, 47 (plate), 48 (map), 

52–54, 216 
Death Valley Fault, 94 
Death Valley National Monument, 59, 271, 293 
Death Valley National Park, 230, 293, 295 
decomposition, 88–89, 120 (plate), 122, 228 
DeDecker, Mary, 7–11, 7 (plate) 
DeDecker, Paul, 7–10, 7 (plate) 
DeDeckera Canyon, 10 
Dedeckera eurekensis, 7–9, 9 (plate), 10–11, 210, 214–215, 

287 
Dedecker's Blue Butterfly, 9 (plate), 214–215, 287 
Deep Canyon, 151 
Deep Springs, 291 

Deep Springs Black Toad, 291 
Deep Springs Valley, 231 (plate), 263 (plate) 
Deep Springs–Eureka Valley Desert Bighorn, 270 
deer, 141, 195, 285, 302 

Mule Deer, 143, 205, 208, 283 
deer mice, 141 
dehydration, 165 
Descurainia, 214 
desert agave, 146, 187 (plate), 244 
desert almond, 227 
desert ash, 213 
desert aster, 299 
desert baccharis, 227, 229, 233 
Desert Bighorn, 163–165, 191, 192, 265 

feeding and watering habits, 111, 163–164, 205, 208, 
230, 235 

habitat fragmentation, 259, 296, 301–302 
nonnative fauna and, 269–271, 281, 283, 294 
petroglyphs, 145, 145 (plate) 
photos, 150 (plate), 164 (plate) 
population variation, 164–165, 298 
predators and hunting, 164, 230–231, 259 
recovery efforts, 296 
threatened status, 287, 296 

Desert Coyote, 118 
desert crested wheatgrass, 264 (plate), 265 (fig) 
desert dandelion, 71 (plate) 
Desert Drywood Termite, 115 
Desert Harvester Ant, 114 (plate), 222 
desert holly, 183, 184 (plate), 185 (fig.), 224, 224 (plate), 

278 
Desert Horned Lizard, 116, 116 (plate), 182, 182 (plate) 
Desert Iguana, 152 (plate) 
Desert Ironclad Beetle, 184 (plate) 
desert ironwood, 132, 233, 241 (plate), 242, 243 
Desert Kangaroo Rat, 113, 190–192, 191 (fig.), 210, 280 

photos, 115 (plate), 190 (plate) 
Desert Kit Fox, 119, 119 (plate), 182 
desert marigold, 299 
desert mistletoe, 114 (plate), 234, 234 (plate) 
desert mosses, 177–178 
desert needlegrass, 217 
Desert Night Lizard, 218, 219 (plate) 
Desert Orangetip, 214 
desert origins, 99, 129–146 

Holocene ecosystems, 19, 130 (fig), 133–134, 139–
146 

Pleistocene ecosystems, 130 (fig), 133–139 
Tertiary ecosystems, 129, 130–132 

desert pavement, 91, 92, 92 (plate), 265, 283 
desert peach, 124 
desert pepper weed, 114 (plate) 
Desert Pocket Mouse, 191 (fig.), 235 
desert riparian forest, 201–202 

See also riparian communities 
desert sage, 227 
desert saltgrass, 224, 229, 298 
desert shadscale, 113, 217, 223, 224, 225 (plate) 
desert shrews, 119 
desert snails, 153 
Desert Studies Center, 52 
desert sunflower, 167 (plates), 168 
Desert Swallowtail Butterfly, 214–215 (plates), 215, 215 

(map) 
Desert Tortoise, 90, 171–173, 174, 257, 268 



feeding habits, 111, 171–172, 222, 268, 282, 289 
livestock competition, 282, 283 
photos, 99 (plate), 171 (plate) 
recovery efforts, 295–296, 301 
roadkill rates, 261, 289, 301 
threatened status, 289 

desert trumpet, 29 
desert willow, 227, 233 
Desert Woodrat (Packrat), 14, 135–136, 135 (plates) 
desert-lavender, 240, 244 
desiccation tolerance, 177, 188 
Devil's Cornfield, 79 (plate) 
Devil's Garden, 62 (plates) 
Devils Hole, 157–158, 158 (plates), 159 (figs.), 274 
Devils Hole Pupfish, 157–158, 157 (plate), 229, 274, 276 
Devils Playground, 70 
D'Heureuse, Rudolph, 34 
Dichelostemma capitatum, 146 
Dicoria, 10 

canescens, 249 
canescens subsp. clarkiae, 13, 169 

Dinapate wrightii, 152 (plate), 239, 239 (plate) 
dinosaurs, 132 
Diorhabda elongata, 294 
Dipodomys, 111, 112–113, 190–191 

agilis, 205 
deserti, 113, 190–192, 190 (plate), 191 (fig.), 210, 

280 
ingens, 192 
merriami, 210 
microps, 113 
panamintinus, 216, 216 (plate) 
panamintinus argusensis, 287 

Dipsosaurus dorsalis, 152 (plate) 
dire wolves, 133 
discharge playas, 96 
Distichlis, 137 

spicata var. stricta, 224, 298 
Dodecatheon pulchellum, 225 
dolomites, 79, 120, 209 

See also Bonanza King Dolomite 
dormancy 

nematodes, 188 
seed dormancy, 167–168, 169 
torpor in animals, 173–174, 176 

Dos Palmas Preserve, 295 
dragonflies, 156–157 

Mexican Amberwing, 156 (plate), 157 
Powdered Dancer, 156–157, 156 (plate) 

drought, 88, 152–153, 271–272 
Altithermal, 141–145, 205, 216, 220 (fig) 
current/future climate change and, 279–280 
tolerance and adaptations, 153–154, 166–168 

drought-avoiding species, 153, 166–176 
Alkali Fairy Shrimp, 171, 171 (plate), 262 
annual herbs, 166–169 
Costa's Hummingbird, 49, 49 (plate), 52, 173–174, 

173 (plate) 
drought-deciduous shrubs, 169–171, 223 
See also Desert Tortoise; Mojave Ground Squirrel 

drought-susceptible species, 153, 154–166 
birds, 162–163 
desert pupfishes, 157–162 
dragonflies, 156–157 
humans, 165–166 

trees, 154–156 
See also Desert Bighorn 

drought-tolerant species, 153, 177–192 
cacti, 181, 185–188 
desert mosses, 177–178 
evergreen shrubs, 178–181 
Greater Roadrunner, 162, 189–190, 189 (plate) 
nematodes, 188–189 
See also Desert Kangaroo Rat 

dugongs, 133 
dune buckwheat, 246, 249 
dune weevils, 249 
dunes. See sand dunes 
dust, dust storms, 277–278 
dust devils, 78, 79 (plate), 277 
Dutton, Charles, 68 
 
eagles, 51 
Eared Grebe, 272 
"eavesdropping" plants, 209, 209 (fig) 
Echinocactus polycephalus, 186, 186 (fig.), 187 (plate), 

188, 221, 244 
Echinocereus engelmannii, 217 
Echinochloa crus-galli, 264 
ecosystem operations, 99–100 

models of, 125–128 
See also energy flow; nutrient cycling; primary 

productivity; succession 
ecotones, 71 (plate) 

fan palm woodland transitions, 237 
Great Basin-Mojave, 68–69, 216–217 
Mojave Desert as, 212 
Mojave-Sonoran, 70–71, 239 
sagebrush scrub, 207 
woodland-scrub, 204–205, 223 

egrets, 301 (plate) 
El Garcés Hotel, 39, 39 (plate) 
Eleocharis rostellata, 225 
elephant tree, 232 (plates), 233, 242, 286 
elevation 

Merriam's life zones, 53 (fig), 53 (plate), 54 
species richness and, 197 (fig) 

Elymus elymoides, 199 
Empetrichythys, 157, 228 
Encelia 

farinosa, 221 
virgenensis, 227 

Enceliopsis 
nudicaulis, 210 

endangered species. See threatened and endangered species 
endemism, endemic species, 151, 166, 286–287 

amphibians, 231 (plates) 
butterflies, 214–215, 287 
carbonate scrub plants, 209–212 
Mojave species, 212, 214–215, 216 
sand dune communities, 246–247, 249 

energy flow, 110–119 
food webs, 110–111, 112 (fig.), 115–116 
inefficiencies in, 115 
reserve concept, 126–127 
See also animal consumption; plant consumption 

English House Sparrow, 268 
Ephedra, 112 

nevadensis, 124, 207 
ephedra 



Mormon tea, 112 
Nevada ephedra, 124, 207, 208, 217 

Ephedraceae, 207 
Ephydra hians, 272, 272 (plate) 
Equus 

asinus, 191, 192, 268 
caballus, 268 
occidentalis, 140 

Erigeron uncialis, 199 
Eriogonum, 52, 113, 171–172 

deserticola, 249 
fasciculatum, 240 
heermannii var. floccosum, 216 
inflatum, 29 
intrafractum, 211 
ovalifolium, 203 

Eriophyllum wallacei, 222 (plate) 
Erodium cicutarium, 124, 263, 279 
erosion, 83–84, 257, 261–263, 283 

wave erosion, 94, 94 (plate) 
wind erosion, 77–78, 79 (plate), 123, 125 
See also soils 

ET/P, 69 (table), 72–73 
Eureka dunegrass (old man grass), 5, 11 (plate), 14, 152 

(plate), 286 
Eureka Dunes, 3–7, 14 
European exploration 

Garcés expedition, 19–22, 146, 231, 254, 293 
See also explorations; human impacts; human 

presence 
European Starling, 268 
Evans, George, 36–37 
evaporation, 85, 88, 182 

See also transpiration 
evapotranspiration-to-precipitation ratio. See ET/P 
evergreen shrubs, 178–181 
evolution of desert biota, 129 

fossil biota, 80, 131–133, 154–155 
Tertiary species, 130, 131–132 
See also desert origins; plant migrations 

exotic species. See nonnative species 
explorations, 19–29 

archaeological study, 45 
Death Valley Expedition, 13, 46–49, 47 (plate), 48 

(map), 52–54, 216 
Frémont expedition, 23–29, 28 (map), 60, 68, 70, 263 
Garcés expedition, 19–22, 146, 231, 254, 293 
Mono Lake, 42–45 
railroad surveys, 38, 40–42, 51–52, 235–236 
Smith and Ogden, 22–23 

extinctions, 149 
Indian tribes, 255 
Permian-Triassic, 131–132 
Pleistocene, 139 (fig), 140, 254, 255 
rate of change and, 254 
See also threatened and endangered species 

extreme deserts, 72, 73 
 
facilitation, 242–243 
Fairbanks Springs, 50 
fairy shrimp, 171, 171 (plate), 262, 262 (fig) 
Falco mexicanus, 182 
Falcon, Prairie, 182 
fan palm woodland, 237–239, 238 (plate), 290 
fan palms, 132, 153 

California fan palm, 154–155, 154 (plate), 237–239 
faults, faulting, vi (map), 80, 84 (plate), 85 (plate), 94 

Salton Trough mud volcanoes, 86–87 
Federal Lands Policy and Management Act (FLPMA), 291 
feeding relationships. See animal consumption; food webs; 

plant consumption 
Ferocactus cylindraceus, 28, 34, 34 (plate), 125, 244 
filaree, 124, 263, 279 
fire, 265, 285 

fire frequency, 144, 268, 289 
impacts on native plants, 237, 239, 264, 268, 283 
Indian use of, 239, 283 

firs, 137, 139 
See also white fir 

Fish Slough, 95 (plate), 274 
Fisher, Albert K., 47 (plate), 49, 52 
fishes, 49, 50–52, 228–229 

diversity, 151, 151 (table), 157 
fossil species, 132, 133 
nonnative species, 268 
See also individual genera and species 

flamingos, 51, 133 
Flat-tailed Horned Lizard, 248 (plate) 
flies, 47, 246, 247 

alkali flies, 272, 272 (plate), 273 (fig), 274 
sand flies, 246, 247 (plate) 

floods, flooding, 83, 87, 89, 91, 225 
FLPMA (Federal Lands Policy and Management Act), 291 
fluxes (nutrient transfer processes), 119 
flycatchers, 230, 287 

Olive-sided Flycatcher, 200 
Font, Pedro, 19–20 
food webs, 110–111, 112 (fig.), 115–116 

Mono Lake, 272, 273 (fig) 
sand dune communities, 249 
See also energy flow 

foothill palo verde, 244 
forbs, 164, 175, 269–270, 285 

nonnative, 267, 269 
forests and woodlands, 196 (table) 

forest/woodland distinction, 197–198 
Great Basin, 198–206 
migrations, 136, 137 (fig), 139, 139 (fig), 142, 144–

145, 204–205, 212–213 
Mojave, 212–214, 216–219, 227 
Sonoran, 233–239 
See also specific types 

Fort Irwin, 141, 257, 262 
Fort Yuma earthquake, 86 
fossil biota, 51, 80, 131–133, 134–135, 154–155, 198 
Fouquieria, 130 

splendens, 71, 115, 170, 233 
Fouquieriaceae, 170 
four-wing saltbush, 224, 278 
foxes 

Desert Kit Fox, 119, 119 (plate), 182 
Gray Fox, 118 

fragmentation, 151, 259, 260 (maps), 261, 301–302 
Fraxinus, 137 

anomala, 213 
velutina, 237 

Frémont, John C., 23, 24 (plate), 27–28 
1844 California expedition, 23–29, 28 (map), 60, 68, 

70, 263 
Frémont cottonwood, 26, 201, 227, 232, 265 



photos, 26 (plate), 238 (plate) 
Frémont's indigobush, 27, 27 (plates) 
Frémont's milkvetch, 167 
Freund, Leslie, 11 
fringe-toed lizards 

Coachella Valley Fringe-toed Lizard, 286 (plate) 
Colorado Fringe-toed Lizard, 248 (plate), 249 

frogs, 46–47 
Bullfrog, 268 
California Treefrog, 230 

frosts, 74, 75, 239, 242 
fungi, 91, 114, 119, 122 

aquatic, 229 
cryptogamic crusts, 91, 92 (plate), 120, 203, 283, 

297, 299 
salt-tolerant, 226, 228 
soil fungi, 114, 119, 228, 268, 278, 297, 299–300 

Funston, Frederick, 52–53 
Furnace Creek, 52, 54, 263, 268 
 
Galium, 141 

parishii, 213 
Gambelia, 149 
Garcés, Francisco, 19–22, 19 (plate), 146, 231 

1776 desert crossing, 20–22, 146, 254, 293 
Garlock Fault, vi (map), 80, 84 (plate) 
generalist herbivores, 111–112 
genetic pollution, 298 
Geococcyx californianus, 162, 189–190, 189 (plate) 
geography, vi (map), 67, 68–71, 69 (table) 

climate and, 73–76 
geology, 67, 69 (table), 79–88 

bedrocks, 79–80, 82 (map), 83 (map), 120 
canyons and bajadas, 84–85, 88 
Salton Trough mud volcanoes, 86–87 
topographic processes, 80–81, 83–84, 130–131 
ventifacts, 77 (plate), 78 
See also specific landform types 

geothermal springs and geysers, 96 
Geraea canescens, 167 (plate), 168 
Gerrhonotus panamintensis, 286 
Giant Ground Sloth, 134 (fig), 140, 218 
Giant Kangaroo Rat, 192 
Giant Palm Borer, 152 (plate), 239, 239 (plate) 
Gila elegans, 50 
Gilia, 172 
gilias, 172 
Girvanella, 131 
glacial activity, 133, 134, 136, 137, 138, 145 

Mono Lake and, 42–43, 43 (plate) 
global warming, 279–280 
glycophytes, 90 
gnatcatchers, 287 

Black-tailed Gnatcatcher, 190, 234, 265 
gold discovery, gold seekers, 29, 30, 281 
Golden Eagle, 51 
Golden-crowned Kinglet, 200 
goosefoot, 263 
goosefoot family, 207 
Gopherus agassizii, 90, 111, 171, 257 
Gorman Hills, 25 
Government Road, 33–34, 33 (plate) 
granitic rocks, 24–25, 79, 80, 81 (plate), 120, 215 
granivory, 111, 112–113, 222 

nonnative plant species, 265, 268 

rodent communities, 210–211 
seeds in Indian diets, 5, 21, 37, 141, 144, 146, 236–

237, 238–239 
See also pinyon nuts; specific animals 

grape soda lupine, 124 
Grapevine Mountains, 85 (plate) 
grasses, 120, 130, 264, 269–270 

as food source, 111, 112, 114, 134 (fig), 141 
in Joshua tree woodland, 217, 223 
migrations, 142, 144 
native, grazing and, 283, 285 
nonnative species, 263, 264, 264 (plates), 266–267, 

266 (plates), 268 
Pleistocene, 137, 140 
in riparian communities, 201 
in scrub communities, 224–225, 240 
wetlands grasses, 197 
See also grazing; individual genera and species 

grasshoppers, 47, 118 
Creosote Bush Grasshopper, 113, 113 (plate), 195 

grassland communities, 196–197, 196 (table), 232 
alkali meadow, 225, 226, 226 (plate), 228, 237 
steppes, 197, 198, 207, 283 

Gray, Andrew, 247 
Gray Fox, 118 
Grayia spinosa, 124, 175, 207 
grazers, 111–112 
grazing, 268, 281–285, 284 (plate) 
greasewood, 224, 225 (plate) 
Great Basin communities, 70 (plate), 198–212 

bristlecone pine forest, 198–200 
grasslands, 197, 198, 283 
leaf area index, 105 
pinyon-juniper woodland, 202–206, 243 
riparian forest, 198, 200–202 
scrub communities, 206–212, 264, 283 

Great Basin Desert, 67–68, 68 (map) 
ancient flora and fauna, 136, 142, 143 
climate, 73 (fig.), 74, 75 (maps), 76 
nonnative species in, 264 
physical environment, 68, 69 (table), 70 (plate) 
productivity, 109, 109 (fig.) 
water use/depletion, 271–272 
See also Great Basin communities 

Greater Roadrunner, 162, 189–190, 189 (plate) 
Greater Sage-Grouse, 208, 208 (plate) 
Grebe, Eared, 272 
green algae, 171, 226 
greenfire, 297 
Greenwater Valley, 263 
ground sloths, 133, 134, 140 

Giant Ground Sloth, 134 (fig), 140, 218 
ground squirrels 

Antelope Ground Squirrel, 184, 259 
Round-tailed Ground Squirrel, 176, 176 (map), 177 

(plate), 205 
See also Mojave Ground Squirrel 

groundwater, 92, 93, 96, 159, 224 
agricultural irrigation, 38, 39, 257–258, 271, 275 
Death Valley Aquifer, 96, 158, 161–162 
human demand and depletion, 271–272, 274–276, 

290 
See also water uptake/transport 

Gutierrezia sarothrae, 112 
Gymnorhinus cyanocephalus, 162–163, 205, 205 (plate) 



gypsum, 85 
Gypsum Cave, 134 
 
habitat corridors, 301–302 
habitat degradation 

fragmentation, 259, 260 (maps), 261, 301–302 
nonnative species impacts, 264, 265, 267–271 
See also human impacts 

Halictidae, 242 
Halimolobos diffusa var. jaegeri, 213 
halophytes, 90 

See also salt-tolerant biota 
halophytic saltbush scrub, 224–225, 225 (plate), 262 
Hancock's Redoubt, 33–34 
Hannahs, Charlotte, 58 
Hansen, Charles, 270–271 
Happlopappus, 270 
hares, 21, 23, 25 

See also jackrabbits 
harvester ants, 113, 114 (plate), 116, 117, 128 

Desert Harvester Ant, 222 
Heap, Gwynne, 32–33, 51 
heat coping mechanisms, 182–185, 207, 242 
Hecastocleis shockleyi, 210–211 
hedgehog cactus, 217, 244 
hedgehog grass, 264 
Heintzelman, Maj., 86–87 
Helianthus niveus subsp. tephrodes, 249 
Hemileuca 

hera, 208, 208 (plate) 
nuttalli, 208 

Hera Moth, 208, 208 (plate) 
herbivory. See plant consumption 
herbs, 166–169, 198, 201, 225 

See also annuals; forbs 
Hermann's buckwheat, 216 
herons, 230 
Hesperostipa comata, 283 
Heteromyidae, 210 

See also individual genera and species 
Heuchera rubescens var. pachypoda, 213 
hibernation, 176 
Holocene climate, 129, 139, 141–145, 205, 213, 216, 219–

220, 220 (fig) 
Holocene ecosystems, 19, 130 (fig), 133–134, 139–146 
Homo sapiens. See explorations; human impacts; human 

presence; Indians 
Homoptera, 111 
honey mesquite, 109, 155–156, 155 (fig.), 229, 233–237, 

235 (plate) 
Hopi people, 302 
hop-sage, spiny, 124, 175, 207 
Horn, Dr., 45 
horned lizards 

Desert Horned Lizard, 116, 116 (plate), 182, 182 
(plate) 

Flat-tailed Horned Lizard, 248 (plate) 
horses, 80, 133, 134, 140, 149, 233 

nonnative feral horses, 268, 269 (plate), 281, 284, 
285, 291 

House Mouse, 268 
House Sparrow, English, 268 
human impacts, 63, 253–290 

agricultural/industrial development, 38–39, 54, 247, 
257–258, 258 (plate), 263, 275, 281 

air pollution, 109, 276–279, 293 
climate change, 279–280 
grazing, 268, 281–285 
military installations, 257, 257 (plate) 
noise, 280–281 
overviews, 253–254, 290 
roads, 33–34, 36, 258–263, 260 (maps), 276, 289, 

296 
threatened species and conservation priorities, 285–

290 
vehicle use, 247, 257, 261, 262, 277, 278, 279, 280–

281, 289 
water use and depletion, 271–276, 281 
See also human presence; Indians; land management; 

nonnative species 
human presence, 19–63, 146, 196 

arrival of humans in North America, 134, 138–139 
desert appreciation and conservation ethics, 55–63, 

276–277, 280 
early American travelers and settlers, 22–23, 29–31, 

35–39, 50–51, 263–264 
popular accounts of desert travels, 45–46, 54–55 
tourism, 39, 58–59 
urbanization and population growth, 254–257, 274, 

275, 278 
See also explorations; human impacts; Indians 

Humboldt River, 137 
humidity, 72 
hummingbirds, 200, 240 

Anna's Hummingbird, 241 (plate) 
Calliope Hummingbird, 202 
Costa's Hummingbird, 49, 49 (plate), 52, 173–174, 

173 (plate) 
Hunt, Charles, 226, 228 
Hunt, Jefferson, 29 
hunting, 259 

See also Indian diets 
Hyla cadaverina, 230 
Hymenoclea salsola, 125, 175, 227, 297 
Hyptis emoryi, 240 
 
Ibex Hills, 28 
Icaricia 

acmon dedeckera, 214–215, 287 
ice ages, 133 

Little Ice Age, 145, 146 
iceplants, 104 
Icterus parisorum, 218 
Iguana, 132 
iguanas, 132 

Desert Iguana, 152 (plate) 
ily, 237 

See also mesquite 
Imperial Valley, 38 (plate), 39, 86, 87, 248, 257–258 
Indian diets, 19–20, 21, 139 

acorns, 21, 22, 146, 236 
agriculture, 146, 255 
animals and fish, 3, 7, 21, 23, 50, 139, 140–141, 145, 

231 
bugseed, 5 
fan palm seeds, 237, 238–239 
Indian ricegrass, 3–6, 4 (plate), 6 (plate), 146 
mesquite, 235–237 
mobility and foraging, 19, 144, 145–146, 165–166, 

231 



pinyon nuts, 37, 146, 205–206, 206 (plates) 
plants and seeds in, 37, 141, 144, 145–146, 196, 231 
sand food, 247 
seed grinding technologies, 140 (plate), 144, 206 
shifts in, 140–141, 143–144, 196, 255 
wetlands habitats, 146, 231 
worms, 37 

Indian ricegrass (aiwa), 5 (plate), 10 (plate), 14, 114, 222 
air pollution impacts, 278 
as Indian food source, 3–6, 4 (plate), 6 (plate), 146 

Indians, 303 (plate) 
American contacts with, 22, 23, 29, 33–36, 35 

(plate), 36–39 
archaeological study of, 45 
arrival in North America, 134, 138 
basket found in Dedeckera Canyon, 9–10, 11–14, 11 

(plate) 
Bighorn petroglyphs, 145, 145 (plate) 
clay effigy finds, 12–13 
desert in myth and song, 40, 42, 43 
desert knowledge, 14, 17, 290 
European contact impacts, 255 
European contacts with, 19–22, 231 
population estimates, 254–255, 255 (fig) 
projectile points, 139, 144, 144 (fig), 145 
trade networks, 20, 21, 146 
tribal and linguistic territories, 18 (map) 
use of fire, 239 
water needs/availability, 165–166, 231 
See also Indian diets 

indigobush, Frémont's, 27, 27 (plates) 
Indio hills, 80 
infrared gas analysis, 106–107 
insects, 47, 151, 287 

creosote bush associates, 179 
fan palm pests, 239 
insect herbivory, 111, 113 
as prey, 116, 117, 118 
sand food pollinators, 246–247 
See also specific communities and insects 

Inyo California Towhee, 286 (plate) 
Inyo County geology, 83 (map) 
Inyo County star tulip, 273 
Inyo Mountains, 80 (plate), 131, 200 
Inyo Slender Salamander, 231 (plate), 287 
iodine bush, 141, 224, 229 
iris, wild, 225 
Iris missouriensis, 225 
iron, 120 
irrigation 

revegetation projects, 298, 300 
See also agriculture 

isolation, 151, 152, 214, 247, 259, 271 
Isomeris arborea, 240 
 
Jackrabbit Spring, 275, 275 (plates) 
jackrabbits, 133, 141, 184, 195 (plate) 

Black-tailed Jackrabbit, 111–112, 113 (plate), 145 
herbivory, 170, 195, 208, 247, 297 

Jaeger, Edmund, 59–61, 59 (plate) 
Jaeger's mustard, 213 
jaguars, 133 
James, George Wharton, 38–39 
Jawbone Canyon, 261 (plate) 
Jayhawkers, 30 

Jefferson's Mammoth, 140 
Jeffrey pine, 136, 200, 201 (plate) 
jewelflower, 214 
Joaquin Jim, 37 
Joe Walker Trail, 36 
jojoba, 113, 115 (plate), 240 
Jones, Fred, 269–270 
Joshua tree, 68, 102, 204 

animal interactions, 134 (fig), 217–219, 218 (plate) 
Jaeger's Magic Circle, 59, 60–61 
migrations, 140, 142 
photos, 61 (plate), 71 (plate), 142 (plate), 143 (plate), 

218 (plate) 
See also Joshua tree woodland 

Joshua Tree National Park, 81 (plate), 293 
Joshua tree woodland, 68, 70, 207, 216–219, 217 (plate), 

218 (plate), 223, 243–244 
fire impacts, 268 

Juglans pseudomorpha, 133 
July gold, 7–9, 9 (plate), 10–11, 187, 210, 214–215 
jumping cholla. See teddy-bear cholla 
Juncus, 201 

balticus, 225 
juniper berries, 204 (plate), 205 
juniper woodland, 139–140, 144 

See also pinyon-juniper woodland 
junipers, 137, 145 

California juniper, 204 
in sagebrush ecotones, 207 
western juniper, 203–204 
See also Utah juniper 

Juniperus 
californica, 204 
occidentalis, 203–204 
osteosperma, 136, 202 

Justicia, 173 
californica, 233 
 

kangaroo mice, 210 
Pale Kangaroo Mouse, 113, 152 (plate), 191 (fig.), 

286 
kangaroo rats, 111, 112–113, 126, 133, 190–191, 211 

Agile Kangaroo Rat, 205 
Argus Kangaroo Rat, 287 
Chisel-tooth Kangaroo Rat, 113, 191 (fig.) 
Giant Kangaroo Rat, 192 
in human diet, 141 
landscape influence, 127, 128 
Merriam Kangaroo Rat, 210 
Panamint Kangaroo Rat, 216, 216 (plate) 
See also Desert Kangaroo Rat 

Kelso Depot, 39 
kidney function, 191 (fig.) 
Kinglet, Golden-Crowned, 200 
Kingston Mountains, 212–213, 216 
Kitanemuk people, 255 
Kochia californica, 224 
Krascheninnikovia lanata, 208 
Kroeber, Alfred, 40 
 
La Brea Tar Pits, 133, 134 
Lahontan Cutthroat Trout, 202, 202 (plate) 
Lake Cahuilla, 41–42, 41 (plates), 42 (plate), 86–87, 235–

236, 248, 254 
Lake Cronise, 137 



Lake Hill, 139 
Lake Lahontan, 137 
Lake Manix, 51, 133, 134, 137 
Lake Manley, 94, 95, 137, 160 
Lake Mojave, 45 
Lake Mojave culture, 139 
Lake Owens, 137 
Lake Panamint, 137, 139 
Lake Rogers, 133 (plate) 
Lake Russell, 42, 44 (map), 93, 95, 137 
Lake Silver, 137 
Lake Soda, 137 
Lake Tahoe, 202 
Lake Tecopa, 28 
lakes, 93–95 

See also Pleistocene lakes; specific lakes 
land management 

grazing regulation, 283–285 
OHV access, 261, 262 
resource-centered management, 291–296 
restoration approaches, 296–302 

Lane Mountain milkvetch, 257 
Larrea, 34, 34 (plate), 71 (plate), 151, 269 

divaricata, 181 
tridentata, 102, 178–181, 179 (plate), 204, 267 

Larus californicus, 272 
Last Chance Mountains, 209 (plate) 
Latta, Frank, 31, 35–36 
laurel, 133 
leaf area index, 104–105 
leaf-cutter bees, 242 
leaves 

creosote bush, 179–180 
desert holly, 183, 184 (plate), 185 (fig.) 
heat coping mechanisms, 183–184, 185 
ocotillo, 170 
palms, 154 
turgor, 180–181 
See also leaf area index 

Lee Vining Canyon, 201 (plate) 
leopard lizards, 149 
Leptoconops, 246, 247 (plate) 
Leptodactylon pungens, 199 
Leptotyphlops humilis, 117, 117 (plate) 
Lepus, 170, 195, 208, 297 

californicus, 111–112, 113 (plate) 
Leymus cenereus, 283 
life zone classification system, 53 (fig), 53 (plate), 54 
Liliaceae, 216 
lily family, 216 
limber pine, 136, 139, 198 
limestone aster, 199 
limestone monkeyflower, 7, 8 (plate), 211, 287 
limestone penstemon, 211 
limestones, 79, 80, 80 (plate), 120, 209, 227 

fossil biota, 131–132, 131 (plate) 
Linanthus parryi, 222 (plate) 
Little Ice Age, 145, 146 
Little Lake, 81, 84 (plate) 
little-leaf mahogany, 199 
livestock grazing, 268, 281–285, 284 (plate) 
lizards, 46, 116, 149, 246 

Panamint Alligator Lizard, 286, 287 
Side-blotched Lizard, 116 
Zebra-tailed Lizard, 116–117, 117 (plate) 

See also fringe-toed lizards; horned lizards; iguanas; 
night lizards 

llamas, 134, 233 
lodgepole pine, 200 
lomatium, 215 
Lomatium, 215 
longhorn beetles, 208 
Los Angeles Aqueduct, 259, 272, 273 
Lower Colorado River Multispecies Conservation Plan, 

302 
Lucerne Valley, 70 
Lucy's Warbler, 190 
Lummis, Charles, 54–55, 55 (plate), 165 
lupines, 112, 120, 172, 269–270, 297 

grape soda lupine, 124 
patch-mosaic example, 127–128, 128 (plates), 129 

(plate) 
silver lupine, 199–200 

Lupinus, 112, 172, 297 
argenteus var. tenellus, 199–200 
excubitus, 124 

Lycium, 173, 223 
andersonii, 124 
 

Macedonia Canyon, 20 (plate), 21 
MacGillivray's Warbler, 202 
Macrotus californicus, 296 
Magic Circle census, 59, 60–61 
magnesium, 120, 121 
maize, 146 
Malacothrix californica, 282 
mammals 

Death Valley Expedition collections, 49, 216 
diversity, 151 (table), 197 (fig) 
fossils, 132–133 
habitat fragmentation, 259 
in Mojave transition zones, 223 
nonnative species, 268 
Pleistocene fauna, 134–135, 134 (fig), 136, 139 (fig), 

140, 254 
See also individual genera and species 

Mammillaria, 244 
mammoths, 133, 237 

Jefferson's Mammoth, 140 
Mammut americanum, 140 
Mammuthus jeffersoni, 140 
manganese, 120 
Manley, William, 29–30, 30 (plate), 36, 50–51, 76 
maps 

air pressure and precipitation patterns, 75 
California deserts, vi, 68 
Death Valley Expedition route, 48 
geology, 82, 83 
ground squirrel species distribution, 176 
Indian territories, 18 
Lake Russell (Mono Lake) and Sierra glaciers, 44 
map used by Frémont expedition, 28 
Mojave River system, 32 
Pleistocene lakes and rivers, 138 
solar radiation, 75 
swallowtail butterfly evolution, 215 
trail and road development, 260 

Marble Mountains, 233 (plate) 
marigolds, 172 

desert marigold, 299 



marine fossils, 131, 133 
marshes, 197, 233, 290 

See also wetlands 
Masticophis flagellum, 182–183, 183 (plate) 
Mastodon, 80, 140, 149 
Mecca aster, 296 
Mecca Hills, 80, 85 (plate) 
Mediterranean grass, 266–267, 282, 289 
Megachilidae, 242 
Megacyliene antennata, 234, 234 (plate) 
Megathymus yuccae navajo, 217–218 
Meloidae, 208 
melons, 146 
Menodora spinescens, 297 
Merriam, C. Hart, 47 (plate), 216 

life zone classification system, 53 (fig), 53 (plate), 54 
Merriam Kangaroo Rat, 210 
Mesozoic Era, 129, 130 (fig) 

dinosaurs, 132 
mesquite, 28, 58, 120, 237, 302 

animal associates, 112, 113, 140, 233–235 
honey mesquite, 109, 155–156, 155 (fig.), 229, 233–

237, 235 (plate) 
Indian use of, 146, 235–237 
screw bean mesquite, 229 
threats to, 265, 272 

Mesquite Beetle, 234–235 
Mesquite Borer, 234, 234 (plate) 
Messor, 113 
metabolic water, 190–191 
metalmark butterflies, 113 
metamorphic rocks, 79 
methyl-jasmonate, 209 
Mexican Amberwing, 156 (plate), 157 
mice, 141, 210, 211 

Cactus Mouse, 191, 192 
House Mouse, 268 
Pinyon Mouse, 174 
See also kangaroo mice; pocket mice 

Micrarionta, 153 
Microdipodops, 210 

pallidus, 113, 152 (plate), 286 
Microtus californicus scirpensis, 286 (plate) 
midden analysis (woodrats), 135–136, 142, 143, 144 
military installations, 257, 257 (plate) 
milkvetches, 52, 120, 297 

Borrego milkvetch, 286–287 
Cushenberry milkvetch, 286 (plate) 
Frémont's milkvetch, 167 
Lane Mountain milkvetch, 257 
mountain milkvetch, 199 
Peirson's milkvetch, 249, 288–289 

millipedes, 117 
Miloderes, 249 
Mimulus rupicola, 7, 211, 287 
minerals, 120, 128 

buildup in animals, 172, 190 
See also nutrient cycling; specific minerals 

mirages, 78 
Moapa Riffle Beetle, 229 
mobility 

endemism and, 214 
Indian mobility and foraging, 19, 144, 145–146, 165–

166, 231 
moha, 70 

See also Desert Bighorn 
Mojave Chub, 276 
Mojave communities, 71 (plate), 179, 212–231 

annuals in, 212, 221, 222–223, 222 (plates), 224, 268 
creosote bush scrub, 219–223, 221 (plate), 243–244 
endemism in, 212, 214–215, 216 
Joshua tree woodland, 216–219, 223, 243–244 
leaf area index, 105 
riparian communities, 26–27, 26 (plate), 227–228, 

265, 272 
saltbush scrub and alkali meadow, 223–226, 228 
wetlands, 228–231 
white fir forest, 212–214, 216 

Mojave Desert, 67–68, 68 (map), 70–71, 165 
air quality, 278 
ancient flora and fauna, 136, 137 (fig), 142, 143 
climate, 73 (fig.), 74, 75 (maps) 
Garcés expedition, 19–22, 146, 231, 254, 294 
military installations, 257 
nonnative species in, 268, 269, 282, 283, 289 
physical environment, 68–69, 69 (table) 
productivity, 109, 109 (fig.) 
water use/depletion, 271–272 
See also Mojave communities 

Mojave Generating Station, 278, 279 (plate) 
Mojave Ground Squirrel, 174–176, 174 (fig.), 175 (plate), 

176 (map), 184, 221, 296 
Mojave National Preserve, 293 
Mojave Patchnose Snake, 118 
Mojave people, 17 (plate), 35 (plate), 50, 146 

’Ahakhav Tribal Preserve restoration project, 300–
302 

early European and American contacts, 20–21, 34–35 
impacts of contact, 39, 255 

Mojave River, 26 (plates), 32, 32 (map), 34 (plate), 93, 
137, 146, 176 

agriculture along, 38 
early expeditions along, 21–23, 24, 26–27, 31–35, 

51–52, 263 
fish species, 51–52, 52 (plate) 
groundwater overdraft impacts, 272 
riparian communities, 265, 272 
salt cedar removal, 295 

Mojave Road, 258–259 
See also Old Spanish Trail 

Mojave thistle, 225 
Mojave Tui Chub, 51–52, 52 (plate), 133 
Mojave yucca, 34, 34 (plate), 222 
mollusks, 47, 49, 198, 287 

Lake Cahuilla, 41, 41 (plate) 
Monarch, 214 
monkeyflower, limestone, 7, 8 (plate), 211 
Mono Brine Shrimp, 272, 273 (fig) 
Mono Lake, 42–45, 43 (plate), 93, 137, 203 (plate) 

food web, 272, 272 (plate), 273 (fig), 273 (plate) 
water diversion impacts, 272 

Mono Lake Alkali Fly, 272, 272 (plate), 273 (fig) 
Monoptilon belliforme, 222 (plate) 
montane riparian forest, 200–201 

See also riparian communities 
Mormon tea, 112, 140 
mosses, 177–178 
moths, 214 

Hera Moth, 208, 208 (plate) 
Nuttall's Sheep Moth, 208 



Yucca Moth, 218–219 
Mount San Jacinto, 62 (plates) 
mountain alder, 200 
mountain building, 79, 80, 129, 130–131 
mountain leapfrogging, 213, 216 
Mountain Lion, 118–119, 163, 164, 231 
mountain milkvetch, 199 
mud volcanoes, 86–87 
Muddy Mountains swallowtails, 215 
Muhlenbergia richardsonis, 199 
Mule Deer, 143, 205, 208, 235, 283 
Mule Springs limestone, 131 
Mus musculus, 268 
mustard family, 264 
mustards, 214 

Jaeger's mustard, 213 
Sahara mustard, 267, 267 (plates), 268 
tansy mustard, 214 

Mycoplasma agassazii, 289 
mycorrhizae, 114, 228, 268, 297 

inoculation with, 298–299 
Mylodon, 140 
 
naked-stemmed daisy, 210 
Nama demissum, 222 (plate) 
napkinring buckwheat, 211 
nasal salt glands, 172, 190 
National Park Service (NPS), 293, 294, 295 

Desert Tortoise recovery efforts, 295–296 
Native Americans. See Indians 
Nature Conservancy, 275 
naucorid beetles, 229–230 

Ash Meadows Naucorid, 228 (plate) 
Navaho Giant Yucca Skipper, 217–218, 219 (plate) 
Navaho people, 302 
needlethread, 283 
nematodes, 114, 119, 188–189, 208 
neoendemics, 286–287 

See also endemism 
Neotoma, 218 

lepida, 14, 135–136, 135 (plates) 
Nevada ephedra, 124, 207, 208, 217 
Nevadan Hills, 130 
New River, 87 
New York Mountains, 70, 136, 212–213, 216, 227 (plate) 
night lizards, 268 

Desert Night Lizard, 218, 219 (plate) 
nightshade, 24 
nitrates, 120, 121 
nitrifying bacteria, 121 
nitrogen, 108–109, 279, 283 
nitrogen fixation, nitrogen-fixing bacteria, 109, 114, 120, 

124, 226, 236, 297 
nitrogen oxides, 277, 279 
Nitrophila occidentalis, 225 
nocturnal animals, 191–192 
noise, 280–281, 280 (fig) 
Nomia melanderi, 225 
nonnative species, 34, 172, 254, 263–271, 290 

annuals, 265–267 
community impacts, 264, 265, 267–271, 281–284, 

289, 290 
early arrivals, 52, 54, 263 
factors facilitating spread of, 259, 261, 263, 264, 

265–266, 279 

grasses, 263, 264, 264 (plates), 266–267, 266 
(plates), 268 

introduced livestock, 281–285 
removal/control of, 294–295, 299, 303 
See also Burro; salt cedar; other genera and species 

Nothrotheriops, 140 
shastensis, 134 (fig), 218 

NPS. See National Park Service 
Nucifraga columbiana, 205, 205 (plate) 
nurse plants, 242–243, 242 (plate) 
nuthatches 

Pygmy Nuthatch, 200, 200 (plate) 
Red-breasted Nuthatch, 200 

nutrient cycling, 119–122 
patch-mosaic model and, 128 
pulse-reserve model, 126–127, 126 (fig), 127 

nutrient levels/availability, 90, 91, 121, 128 
species richness and, 212 

nutrient uptake, 121–122 
Nuttall's Sheep Moth, 208 
 
oak woodland, 139–140 
oaks, 204 

canyon oak, 213, 216, 227 
Sonoran scrub oak, 213, 227 (plate) 

ocotillo, 71, 130, 169–171, 173 
as food source, 115, 241 (plate) 
photos, 50 (plate), 169 (plate), 170 (plate) 
in Sonoran Desert, 233, 240, 242, 244 

Odocoileus, 141 
hemionus, 143, 205, 283 

off-road vehicle use. See OHVs 
Ogden, Peter Skein, 23 
OHVs, 247, 261, 261 (plate), 262, 277 (plate), 278, 280, 

289 
old man cactus, 202 
old man grass, 5 
Old Spanish Trail, 22, 29, 146, 258–259, 260 (maps) 

early immigrant parties, 29–31, 35–36 
Old Woman Mountains swallowtails, 215 
Olive-sided Flycatcher, 200 
Olmsted, Frederick Law, 59 
Olneya tesota, 132, 233 
Oncorhynchus 

clarki henshawi, 202, 202 (plate) 
mykiss, 161 

Oporornis tolmiei, 202 
Opuntia, 112 

acanthocarpa, 244 
basilaris, 34, 34 (plate), 105 (plate), 221 
bigelovii, 221 
echinocarpa, 34, 34 (plate), 185–186, 187 (plate), 

217 
erinacea, 202 
ramosissima, 244 

orioles, 268 
Scott's Oriole, 218, 219 (plate) 

orogeny. See mountain building 
ostracods, 229 
Ostrich, 190 
Ovis canadensis nelsoni, 111, 163, 205, 259 
Owens Chub, 273 
Owens Lake, 274, 277–278, 298 
Owens Pupfish, 95 (plate), 273–274, 274 (plate) 
Owens River, 21, 93, 273, 274 (plate) 



Owens Valley, 23, 45, 84 (plate) 
agriculture and grazing, 36, 257, 281 
alkali meadow, 225, 226 (plate) 
Great Basin-Mojave transition, 68, 70 
riparian woodland, 201 
settlement and conflict in, 36–37 

Owens Valley checkerbloom, 226 (plates), 273 
Owens Valley Paiute, 36–37, 146, 205–206 
Oxystylis, 27–28 
ozone, 277, 278, 293 
 
Packrat (Desert Woodrat), 14, 135–136, 135 (plates) 
paintbrush, Clokey, 200 
Paiute people, 14 

See also Owens Valley Paiute; Southern Paiute 
Palafoxia arida subsp. gigantea, 249 
Pale Kangaroo Mouse, 113, 152 (plate), 191 (fig.), 286 
paleoendemics, 152 (plate), 286 

See also endemism; relict species 
Palm Borer, Giant, 152 (plate), 239, 239 (plate) 
Palm Desert, 253 (plate) 
Palm Springs, 96 
Palm Springs Pocket Mouse, 287 
Palmer, T. S., 13, 47 (plate) 
Palmer's beardtongue, 299 
Palmoxylodon mohavensis, 132 
palms. See fan palm woodland; fan palms 
palo verde, 71, 130, 233, 243 

blue palo verde, 115, 233, 233 (plate), 265 
foothill palo verde, 244 
in Sonoran creosote bush scrub, 240, 242 

Palo Verde Valley, 257–258 
Panamint Alligator Lizard, 286, 287 
Panamint Chipmunk, 216, 216 (plate) 
Panamint Kangaroo Rat, 216, 216 (plate) 
Panamint Mountains, 75–76, 200, 215 

nonnative species in, 263, 269 
Panamint Valley, 138, 139 
panic grass, 249 
Panicum urvilleanum, 249 
Papilio 

indra, 214–215 (plates), 215, 215 (map) 
indra martini, 287 

parasitic plants 
desert mistletoe, 114 (plate), 234, 234 (plate) 
sand food, 246–247, 246 (plate) 

Parish's bedstraw, 213 
Parry, C. C., 236 
Passer domesticus, 268 
Patch, Dennis, 300 
patch-mosaic ecosystem model, 127–128, 127 (fig), 128 

(plates), 129 (plate), 243 
Patencio, Francisco, 237–238 
Patton, George S., 257 
pavement, 91, 92, 92 (plate), 265, 283 
Pa-vi-o-osi people, 43 
pea family, 27, 120 
Pectis papposa, 168 (plate), 169 
Peewee. See Western Wood-Peewee 
Peirson's milkvetch, 249, 288–289 
Pelocoris biimpressus, 229–230 
Peltohyas australis, 190 
pencil cactus, 244 
Peninsular Ranges, 136 
Penstemon, 173 

calcareus, 211 
palmeri, 299 

penstemons 
limestone penstemon, 211 
Palmer's beardtongue, 299 

PEP carboxylase, 102, 104 
Pepsis, 126, 234 
perennials, 225, 285 

in succession process, 123, 125, 127–128, 127 (fig) 
See also phreatophytes; shrubs; individual genera 

and species 
Perithemis intensa, 156 (plate), 157 
Perkins, Edna Brush, 57 (plate), 58 
Permian-Triassic extinction, 131–132 
Perognathus, 210 

longimembris bangsi, 287 
Peromyscus, 141 

eremicus, 191, 192 
truei, 174 

Persea coalingensis, 133 
Petrophyton caespitosum, 213 
pets, tortoises as, 289 
Phainopepla, 234, 234 (plate) 
Phainopepla nitens, 234, 234 (plate) 
phalaropes, 272, 273 (plate) 

Red-necked Phalarope, 272 
Wilson's Phalarope, 272 

Phalaropus 
lobatus, 272 
tricolor, 272 

Philadelphia Company, 34–35, 34 (plates), 35 (plates) 
Phillips, Fred, 301–302 
Phlox, 141, 269 

stansburyi, 203 
phlox, 141 

cold desert phlox, 203 
spiny phlox, 199 

Pholisma sonorae, 246–247, 246 (plate), 296 
Phoradendron californicum, 114 (plate), 234, 234 (plate) 
Phormidium tenue, 226 
phosphorus, 212 
photorespiration, 101–102, 104 
photosynthesis, 100–109 

annuals, 166, 168 
cacti, 153, 181, 185–188 
measuring, 104, 106–107 
nitrogen availability and, 108–109 
ocotillo, 170 
ozone pollution and, 278 
phreatophytic trees, 154, 155, 233 
types, 101–104, 103 (table) 
water availability and, 105, 108 

Phragmites, 137 
australis, 229 
communis, 22 

phreatophytes, 154–156, 229, 233 
See also individual genera and species 

Phrynosoma 
mcallii, 248 (plate) 
platyrhinos, 116, 116 (plate), 182, 182 (plate) 

Physa, 41 
Pikeminnow, Colorado, 50, 50 (plate) 
pincushion cactus, 244 
pine nuts, 37, 141, 146, 162–163 
pines, 137, 139, 142, 201, 278 



bristlecone pine, 136, 142, 198–199, 199 (plate) 
Jeffrey pine, 136, 200, 201 (plate) 
limber pine, 136, 139, 198 
lodgepole pine, 200 
ponderosa pine, 200 
See also pinyon nuts; pinyon pines 

pink currant, 201 
Pintwater Cave, 134 
Pinus 

contorta subsp. murrayana, 200 
edulis, 213 
flexilis, 136, 198 
jeffreyi, 136, 200 
longaeva, 136, 198–199, 199 (plate) 
monophylla, 25, 102, 151, 202 
ponderosa, 200 

Pinyon Jay, 162–163, 205, 205 (plate) 
Pinyon Mouse, 174 
pinyon nuts, 141, 162–163, 205 

Indian use of, 37, 146, 205–206, 206 (plates) 
pinyon pines, 25, 70 (plate), 76, 102, 130, 149, 202, 203 

(plate), 227 
migrations, 145, 205 
in sagebrush ecotones, 207 
two-leaf pinyon, 213 
in woodrat middens, 136 
See also pinyon nuts; pinyon-juniper woodland 

pinyon-juniper woodland, 166 (fig.) 
geographic variations, 203–205 
Great Basin, 202–206, 203 (plate), 243 
migrations, 136, 142, 145, 204–205, 219, 232, 254 
Mojave, 212 
Mojave transition zones, 223 
nonnative species in, 264 

Pipilo crissalis, 286 (plate) 
plankton, 133 
Planorbis, 41 
plant communities. See communities; Great Basin 

communities; Mojave communities; Sonoran 
communities; threatened communities 

plant consumption (herbivory), 110–115, 297 
butterfly larval food plants, 214–215 
livestock grazing, 268, 281–285 
of nonnative species, 172, 265, 268 
plants' chemical defenses, 208–209, 209 (fig) 
shrub responses to, 208–209 
See also granivory; Indian diets 

plant distribution. See vegetation patterns 
plant diversity, 52, 151 (table) 

See also species richness 
plant interactions 

facilitation, 242–243 
See also competition; succession 

plant migrations 
Altithermal climate change and, 141–145, 216, 219–

220, 220 (fig) 
conifer forest, 136, 137 (fig), 139, 139 (fig), 142, 

212–213 
pinyon-juniper woodland, 136, 142, 145, 204–205, 

219, 232 
Sonoran species, 232–233 
spread of creosote bush scrub, 219–221 

Plantago insularis var. fastigiata, 222 
plantains, 222 
plant-animal interactions, 128, 195–196, 198 

See also plant consumption; specific plants, animals, 

and community types 
Platanus racemosa, 237 
playas, 85, 85 (plate), 88, 89, 90 (plate), 120, 142 

Alkali Fairy Shrimp, 171, 171 (plate), 262 
as lake remnants, 95–96 
OHV impacts, 262 
plant communities, 224–225, 262 
soils, 89, 223, 224, 262 

Pleistocene ecosystems, 130 (fig), 133–139 
climate, 134, 136–137 
fauna, 133, 134–135, 134 (fig), 136, 139 (fig), 140 
human arrival, 134, 138–139 
plants, 134, 135–136, 137–138 

Pleistocene extinctions, 139 (fig), 140, 254 
Pleistocene lakes, 42–43, 45, 93–95, 133, 137–138, 138 

(map) 
Holocene climate change and, 142–143, 144 
See also specific lakes 

Pleuraphis rigida, 217, 276 
Pluchea sericea, 79 (plate), 229 
pocket mice, 210 

Bailey's Pocket Mouse, 113, 115 (plate) 
Desert Pocket Mouse, 191 (fig.), 235 
Palm Springs Pocket Mouse, 287 

Podiceps nigricollis, 272 
Pogonomyrmex. See harvester ants 
Point of Rocks Spring, 229 (plate) 
Poleta Formation, 131 
Polioptila melanura, 190, 234, 265 
pollen analysis, 137 
polygons, 88, 91 (plate), 142 
Polypogon monspeliensis, 263 
ponderosa pine, 200 
poolfishes, 157, 228 
population figures 

current population and growth, 255–257, 256 (fig) 
Indian populations, 254–255, 255 (fig) 

Populus, 133 
balsamifera subsp. trichocarpa, 200 
fremontii, 26, 26 (plate), 265 
tremuloides, 200 

potash, 85 
potassium, 120, 121, 172, 190 
potentilla, 216 
Potentilla patellifera, 216 
pottery, 146 
Powdered Dancer, 156–157, 156 (plate) 
power plants, 278, 279 (plate) 
Prairie Falcon, 182 
precipitation. See rainfall; snow 
predators, 111, 115–119, 163–164 

humans as, 140–141 
See also specific animals 

prickle-leaf, 210–211 
primary productivity, 100–110 

climate change and, 279–280 
grazing and, 282, 283 
measurements of, 104–105, 109–110, 109 (fig.) 
water and nutrient limitations, 105, 108–109 
See also photosynthesis 

primary succession, 122–125 
proactive resource management, 293–296 
productivity. See energy flow; primary productivity 
Pronghorn, 141, 143, 149, 208, 259, 301–302 



Prosopis 
glandulosa var. torreyana, 109, 155–156, 155 (fig.), 

229 
pubescens, 229 

protected species, 286 (plates), 288, 289, 295–296 
See also threatened and endangered species 

proteins, 121–122 
in mesquite beans, 236 

Providence Mountains, 21, 70, 136, 212–213, 215, 269 
Providence Spring, 36 
Providence Swallowtail Butterfly, 287 
Prunus fasciculata, 227 
psammophytes, 248–249 
Psorothamnus 

fremontii, 27, 27 (plates) 
spinosus, 120, 227, 265 

Pterotermes occidentalis, 115 
Ptychocheilus lucius, 50, 50 (plate) 
puddle mirages, 78 
pulse-reserve ecosystem model, 126–127, 126 (fig) 
Puma concolor, 118–119, 163, 164, 231 
Pumilia, 132 
pupfishes, 13, 13 (plate), 137, 153, 157–162, 228, 229, 287 

Amargosa Pupfish, 158, 268, 269 (plate) 
Amargosa River Pupfish, 158 
Ash Meadows Pupfish, 50–51, 51 (plate), 158–159, 

275 
Cottonball Marsh Pupfish, 159 
Devils Hole Pupfish, 157–158, 157 (plate), 229, 274, 

276 
Owens Pupfish, 95 (plate), 273–274, 274 (plate) 
Salt Creek Pupfish, 160, 161 (plate), 162 (fig.) 
Saratoga Springs Pupfish, 158 
Shoshone Pupfish, 158 
Tecopa Pupfish, 158 
Warm Springs Pupfish, 158 

Purshia tridentata, 202 
Pygmy Nuthatch, 200, 200 (plate) 
Pyramid Lake, 202 
Pyrgulopsis, 274, 287 

amargosae, 286 
carinifera, 229 
 

quaking aspen, 200, 201 (plate), 202 (plate) 
Quaternary, 42–43, 129, 133 

See also Holocene entries; Pleistocene entries 
Quercus, 204 

chrysolepis, 213, 216 
turbinella, 213 

quiet, 280–281 
 
rabbitbrushes, 112, 283, 297 

black-stemmed rabbitbrush, 227, 227 (plate) 
rubber rabbitbrush, 125, 202, 207, 208 
yellow rabbitbrush, 199, 208 

rabbits, 21, 23, 30, 118, 141 
Racetrack, 90 (plate) 
railroad surveys, 38, 40–42, 51–52, 235–236 
railroads, 38, 281 
rainfall, 45, 69 (table), 71–75, 73 (fig.), 75 (maps) 

future climate change and, 279 
landforms and, 81, 83–84 
Pleistocene, 134 
productivity and, 109 (fig.) 
rainshadow, 73–74, 76–77 

thunderstorms, 75, 78–79 
rainshadow, 73–74, 76–77 
Rana catesbeiana, 268 
Rancho La Brea fauna, 133, 134–135 
Rancho Santa Ana Botanical Garden, 10 
rare and threatened species. See threatened and endangered 

species 
rats. See kangaroo rats; woodrats 
rattlesnakes, 46, 118, 280 

Sidewinder, 182, 183 (plate) 
Raven, Common, 289 
Raven, Peter, 209–210 
Razorback Sucker, 50 
Reagan, Ronald, 292 
recharge playas, 96 
red brome, 266, 266 (plates), 268, 279, 299 
red heuchera, 213 
red mites, 120 (plate) 
Red-breasted Nuthatch, 200 
Red-naped Sapsucker, 201, 202 (plate) 
Red-necked Phalarope, 272 
Red-spotted Toad, 230, 231 (plate) 
reed, common, 229 
Reed Formation, 198, 199 (plate) 
Regulus satrapa, 200 
relict species, 149–150, 151, 152 (plate), 286 

Algodones Dunes, 249 
California fan palm, 154–155, 154 (plate) 
Mojave Tui Chub, 51–52, 52 (plate), 133 
ocotillo, 71, 169–171, 169 (plate), 170 (plate) 
See also endemism 

reptiles, 46–47, 49, 223 
diversity, 151 (table), 197 (fig) 
See also individual genera and species 

"Requiem for Sonora" (Shelton), 64 
reserves, 126–127, 126 (fig) 
reservoirs (of nutrients), 119 
resource depletion, 254, 271–290 

water, 271–276 
resource-centered management, 291–296 
respiratory disease, 278 
Resting Springs, 29 
restoration, 299 (plates) 

’Ahakhav Tribal Preserve project, 300–302 
Jackrabbit Spring, 275, 275 (plates) 
natural healing processes, 290, 296–297, 301 
new approaches, 297–302 
nonnative species removal, 294–295 
population dynamics and, 296–297, 298 
soil restoration, 297 
succession patterns and, 297 

reverse osmosis, 160 
Rhinichthys, 157, 228 
Rhizobium, 120 
rhizosheaths, 114, 120 
rhyolite, 80 
Ribes nevadense, 201 
Richardson's mulygrass, 199 
riparian communities, 93 (plate), 196 (table), 197, 227 

(plates), 232, 295 (plate) 
’Ahakhav Tribal Preserve restoration project, 300–

302 
Great Basin, 198, 200–202 
Mojave, 26–27, 26 (plate), 227–228, 265, 272 
nonnative species in, 265, 272, 294–295 



Sonoran, 237, 265 
threatened status, 287, 296 

rivers and streams, 68, 92, 95, 96, 146 
Holocene climate change and, 142–143 
See also riparian communities; specific rivers and 

streams 
rixford rockwort, 210 
roadkill, 259, 261, 301 
roadrunners, 172 

Greater Roadrunner, 162, 189–190, 189 (plate) 
roads, 33–34, 36, 258–263, 260 (maps), 276, 289, 296 

restoration of, 299 (plates) 
See also Old Spanish Trail; vehicle impacts 

rock spiraea, 213 
Rock Springs, 35 (plates) 
Rocky Mountain white fir, 213 
rodents, 210–211, 216, 222, 223 

See also individual genera and species 
Rodman, John, 303 
Rogers, John, 36 
root systems, 114, 180, 185–186 

competition for soil moisture, 105, 108, 108 (fig.) 
nutrient uptake, 121–122 
See also water uptake/transport 

Rosa woodsii var. ultramontana, 201 
Rosaceae, 207 
rose, wild, 201 
rose family, 207 
Round-tailed Ground Squirrel, 176, 176 (map), 177 (plate), 

205 
rubber rabbitbrush, 125, 202, 207, 208 
RUBP carboxylase, 101, 104, 108 
runoff, 71, 88, 120, 137, 257, 276 
rushes, 201, 225, 237 

Baltic rush, 225, 226 (plate) 
Russell, Israel, 42–45 
Russian thistle. See tumbleweed 
rusty molly, 224 
 
saber-tooth cats, 133, 134 
Saccharum, 102 
sage, desert, 227 
sagebrush woodland, 139 
sagebrushes, 22, 42, 102, 137, 270, 283 

black sagebrush, 207 
See also big sagebrush; big sagebrush scrub 

Sage-grouse, Greater, 208, 208 (plate) 
saguaro, 132, 242, 242 (plate), 287–288 

associated plants, 127 (fig), 243, 244 
frost sensitivity, 188, 242 
range and migrations, 188, 233 

Sahara mustard, 267, 267 (plates), 268 
salamanders, 274 

Inyo Slender Salamander, 231 (plate), 287 
salinity, 90 
Salix, 93 (plate), 133, 200 

gooddingii, 237, 265 
lasiolepis, 201 

Salsola tragus, 263–264, 263 (plates) 
salt(s) 

Indian trade, 146 
in playa soils, 96, 224 
salt ponds and streams, 96, 160 
See also salt-tolerant biota; sodium 

salt cedar (tamarisk), 34, 265, 266 (plate), 294–295, 295 

(plate) 
impacts on native communities, 265, 272, 300 
removal efforts, 294–295, 299, 300, 301, 303 

Salt Cedar Leaf Beetle, 294 
Salt Creek, 160, 161 (plate) 
Salt Creek Pupfish, 160, 161 (plate), 162 (fig.) 
salt glands, 172, 190 
saltbush scrub, 166 (fig.), 223–225, 226, 228, 262 

photos, 224 (plate), 225 (plate) 
saltbushes, 52, 102, 113, 140, 175, 224, 237 

four-wing saltbush, 224, 278 
migration of, 142 
See also desert holly; desert shadscale 

saltgrass, 230 (plate) 
desert saltgrass, 224, 229, 298 

Salton Basin, 40–42, 80, 92 (plate), 237 
Salton Sea, 278 
Salton Trough, 41 (plates), 86 

mud volcanoes, 86–87 
salt-tolerant biota, 90, 224–226, 228, 237, 265 

fishes, 160–161, 228–229 
Salvadora hexalepis mohavensis, 118 
Salvia dorrii, 227 
San Andreas Fault, vi (map), 80, 84 (plate), 86 
San Gorgonio Pass, 36, 77–78 
San Xavier del Bac, 20 
sand dune scrub, 245, 248–249, 290, 296 
sand dunes, 77, 84, 89 (plate), 248, 287 

formation, 123, 142–143, 245 
sand flies, 246, 247 (plate) 
sand food, 246–247, 246 (plate), 296 
sand grass. See Indian ricegrass 
Sand Partridge, 190 
sand sheets, 88 
sand verbena, 110 (plate), 168, 249 
sandstones, 79, 80, 132 
Saratoga Springs, 141 (plate), 230, 230 (plate) 
Saratoga Springs Pupfish, 158 
Sarcobatus vermiculatus, 224 
Sauromalus obesus, 221, 221 (plate) 
sauropods, 132 
savannas, 207 
scale insects, 111 
Scaphiophus couchi, 280–281 
Schismus, 268 

arabicus, 266–267 
barbatus, 266–267 

Scientific American, 45–46 
scientific expeditions. See explorations 
Scirpus 

acutus, 197 
acutus subsp. occidentalis, 137, 229 
americanus, 137 

Scopulophila rixfordii, 210 
scorpions, 56 
Scott's Oriole, 218, 219 (plate) 
screw bean mesquite, 229 
scrub communities, 196, 196 (table) 

Great Basin, 206–212 
Mojave, 219–223 
Sonoran, 239–245, 248–249 
See also big sagebrush scrub; creosote bush scrub; 

saltbush scrub 
scrub oak, Sonoran, 213, 216, 227 (plate) 
Scyphophorus yuccae, 217 



sea cows, 133 
Sea of Cortez, 80, 86, 232 
sea turtles, 133 
secondary succession, 123, 125 
sedges, 141, 201, 225 
sedimentary rocks, 79, 80 (plate), 85 (plate) 
sedum, 213 
Sedum niveum, 213 
seed bank, 169 
seed consumption. See granivory 
seed dispersal, 111, 128, 259 

fan palms, 237–238 
Joshua tree, 218, 219 

seed germination 
annuals, 167–168, 169 
revegetation projects, 299–300 

seed grinding technologies, 140 (plate), 144, 206 
seed predators. See granivory 
seedling facilitation, 242–243 
seeps, 96 
seepweed, 224 
semideserts, 72 
Serrano people, 22, 255 
shadscale, 113, 217, 223, 225 (plate) 
sheep, 281, 282, 283 

See also bighorn sheep; Desert Bighorn 
Sheep Spring, 269 
Shelton, Richard, 64 
shooting star, 225 
Shoreline Butte, 94, 94 (plate) 
Shoshone people, 4 (plate), 14, 46 
Shoshone Pupfish, 158 
Shreve, Forrest, 122 
shrews, 119 
shrimp, 133 

See also brine shrimp; fairy shrimp 
shrubs, 144, 264 

as animal food source, 111, 172, 175 
in arborescent creosote bush scrub, 240, 242 
climate adaptations, 207 
convergence in, 207 
drought-deciduous, 169–171 
evergreen, 178–181 
fire impacts, 268 
in forest communities, 198 
in Joshua tree woodland, 217, 223 
nutrient storage, 121–122 
productivity, 109–110 
restoration techniques, 299–301 
sand dunes, 249 
in succession process, 125, 297 
water depletion impacts, 276 
See also scrub communities; individual genera and 

species 
Sidalcea covillei, 226 (plates), 273 
Side-blotched Lizard, 116 
Sidewinder, 182, 183 (plate) 
Sierra Nevada, 79, 130–131, 137 

glacial activity and Mono Lake, 42–43, 44 (map) 
Smith crossing, 23 

Sierran white fir, 213 
silver cholla, 34, 185–186, 217, 221 

photos, 34 (plate), 49 (plate), 187 (plate) 
silver lupine, 199–200 
Simmondsia chinensis, 113, 115 (plate), 240 

single-leaf pinyon. See pinyon pines 
Siphateles, 157, 228 

bicolor mohavensis, 276 
bicolor synderi, 273 
mojavensis, 51–52, 52 (plate), 133 
orcutti, 52 

Sitta 
canadensis, 200 
pygmaea, 200, 200 (plate) 

six-weeks fescue, 268 
Skidoo, 123 (plates) 
skinks, 130 
sloths, 237 

See also ground sloths 
Smith, Jedediah, 22–23 
smog, 277, 277 (plate) 
smoke tree, 120, 227, 233, 233 (plate), 265 
snails, 153 

See also springsnails 
snakes, 47, 117, 118, 223 

boa constrictors, 118, 130, 232 
Coachwhip, 182–183, 183 (plate) 
Mojave Patchnose Snake, 118 
Sidewinder, 182, 183 (plate) 
Western Blind Snake, 117, 117 (plate) 
Western Shovelnose Snake, 117–118, 118 (plate), 

249 
snakeweed, 112 
snow, 74, 75–76, 163, 198, 206, 207, 216, 223, 239 
Soda Lake, 21, 21 (plate), 23, 32 
Soda Spring, 275 
Soda Springs, 52 
sodium, 90, 120, 121 

See also salt(s) 
sodium carbonate, 91 
soil microorganisms, 114, 119, 122, 189 

bacteria, 91, 92, 121, 122 
fungi, 114, 119, 228, 268, 278, 297, 299–300 
mites, 119, 120 (plate), 122 
nematodes, 114, 119, 188–189, 208 
salt-tolerant, 228 

soil roundworms. See nematodes 
soils, 67, 88–92, 90 (plate), 91 (plate), 92 (plate) 

chemistry, 85, 88, 90, 92, 120–121 
compaction, 125, 257 
disturbance and nonnative plant species, 259, 261, 

263, 264, 265–266 
fire impacts, 268 
formation, 88–89, 91–92, 123–124, 297 
grazing impacts, 283, 284 (plate) 
moisture in, 89–90, 91, 152 
nitrogen in, 108–109, 114 
nutrient levels/availability, 90, 120, 121, 128 
patch-mosaic model, 127–128 
pH, 90, 91 
restoration techniques, 297, 298–299 
road and vehicle impacts, 257, 259, 261–263, 264 
surface features, 88, 90–92, 283 
texture, 89–90, 121 
See also erosion; nitrogen fixation; soil 

microorganisms; water uptake/transport 
solar energy/radiation, 75 (map), 76–77, 91, 100 
Sonoran communities, 72 (plate), 179, 232–249 

arborescent creosote bush scrub, 239–243, 240 
(plate), 244 



arroyo woodland, 233–237 
cactus scrub, 243–244 
fan palm woodland, 237–239, 290 
leaf area index, 105 
sand dune scrub, 245, 248–249, 290 

Sonoran Desert, 67–68, 68 (map) 
ancient flora and fauna, 136, 143 
climate, 73 (fig.), 74–75, 76 
evolution of, 131–132, 142 
military installations, 257 
nonnative species in, 265, 268 
physical environment, 69 (table), 71 
productivity, 109, 109 (fig.) 
water use, 271 
See also Sonoran communities 

Sonoran scrub oak, 213, 216, 227 (plate) 
sounds, 280–281, 280 (fig) 
Southern Paiute, 33 
Spanish bayonet, 222 
Spanish needle, 249 
sparrows 

English House Sparrow, 268 
specialist carnivores, 115 
specialist herbivores, 113–114 
species richness, 150–151 

annuals, 166 (fig.) 
carbonate scrub communities, 211–212 
elevation and, 197 (fig) 
Mojave communities, 223 

Spermophilus 
mohavensis, 174, 221 
tereticaudus, 176, 176 (map), 177 (plate), 205 

Sphyrapicus nuchalis, 201 
spikerushes, 225 
spiny hop-sage, 124, 175, 207 
spiny phlox, 199 
Sporobolus airoides, 224–225 
springs, 96, 125, 159 

as animal water sources, 163–164, 230–231 
development/depletion of, 236, 274, 275 
nonnative species impacts, 268, 270 
See also groundwater; wetlands; specific springs 

springsnails, 228 (plate), 229, 274, 287 
Amargosa Springsnail, 286 

springtails, 120 (plate), 122 
squash, 146 
squirreltail grass, 199 
star tulip, Inyo County, 273 
Stark, Dr., 34–35, 34 (plate), 35 (plate) 
Starling, European, 268 
Steelhead, 161 
Steinbeck, John, 60–63 
Stejneger, Leonhard, 46–47 
Stellula calliope, 202 
Stenelmis moapa, 229 
steppes, 197, 198, 207, 283 
stonecrops, 104 
storks, 51, 133 
Streptanthus, 214 
Struthio camelus, 190 
Sturnus vulgaris, 268 
Suaeda moquinii, 224 
succession, 122–125 

facilitation, 242–243 
overgrazing and, 282–283 

patch-mosaic model, 127–128, 127 (fig), 243 
pulse model and, 127 
restoration models, 297 

succulents, 104 
See also cacti; CAM photosynthesis 

suckers, 157, 228 
Razorback Sucker, 50 

sugarcane, 22, 23, 102 
sulfur, 120 
sulfur dioxide, 277, 278–279 
sulfur-flowered buckwheat, 203 
sun spiders, 119 
sunflower family, 207, 264 
sunflowers, 130 

Algodones Dune sunflower, 248 (plate), 249 
desert sunflower, 167 (plates), 168 

Susan River, 137 
Swallenia alexandrae, 14, 150, 286 
sweat bees, 242 
Swift, White-throated, 174 
sycamore, California, 237 
Sylvilagus, 141 
 
tamarisk. See salt cedar 
Tamarix ramosissima, 265 
Tamias panamintensis, 216, 216 (plate) 
tansy mustard, 214 
tarantula hawks, 126, 234 
tarantulas, 46, 119 
Taylor Grazing Act, 283 
Tecopa Pupfish, 158 
Tecopa Springs, 29 
tectonic processes, 80, 86–87 

See also faults; mountain building; specific faults 
teddy-bear cholla, 221, 244, 244 (plate) 
Tegeticula paradoxa, 218–219 
Tejon Canyon, 23 
Tejon Pass, 22, 25 (plate), 84 (plate), 142 (plate), 143 

(plate) 
Tejon Ranch, 25 
Telescope Peak, 30 (plate), 53 (plate), 212 
temperatures, 69 (table), 72, 73 (fig.), 74–75, 76–77 

heat coping mechanisms, 182–185, 207, 242 
potential climate change, 279 
soil temperatures and reradiation, 78 

tenebrionid beetles, 184 
termites, 114–115, 116, 117, 122, 128, 218 

Arid Land Termite, 116 (plate) 
Desert Drywood Termite, 115 

Tertiary, 129, 130–132, 130 (fig) 
thelypodium, 214 
Thelypodium, 214 
thermal springs, 159 
thermals, 78, 277 
theropods, 132 
Thousand Palms, 238 
thrashers, 287 
threatened and endangered species, 285–290, 288 (table), 

296 
carbonate scrub species, 209–211 
legally protected species, 286 (plates), 288, 289, 295–

296 
threatened communities, 290, 296 

natural healing processes, 290, 296–297, 301 
thunderstorms, 75, 78–79 



Timbishu Shoshone, 46 
tinajas, 163 
Tiquilia plicata, 249 
Titanothere, 132–133, 132 (plate) 
Titanothere Canyon, 132 
toads, 46–47 

Black Toad, 230, 231 (plate), 291 
Couch's Spadefoot Toad, 280–281 
Red-spotted Toad, 230, 231 (plate) 

toiwaitu, 165 
Tonopah and Tidewater Railroad, 93 (plate) 
topographic processes, 80–81, 83–84 

See also faults; geography; volcanic activity 
torpor, 173–174, 176 
Torrey, John, 29 
Torrey's amaranth, 104 (plate), 106 (fig.) 
tortoises, 130 

See also Desert Tortoise 
tourism, 39, 58–59 
Towne Pass, 30 
transition zones. See ecotones 
transpiration 

cacti, 181, 183–184, 185, 186–187 
creosote bush, 179–180 
desert holly, 183, 185 (fig.) 
ocotillo, 170–171 
phreatophytic trees, 154, 155 

Transverse Ranges, 136, 142 
Travels with Charley (Steinbeck), 60–63 
trees. See forests and woodlands; phreatophytes; individual 

genera and species 
trilobites, 131 
trout 

Lahontan Cutthroat Trout, 202, 202 (plate) 
See also Steelhead 

Truckee River, 137, 202 
true deserts, 71, 72, 73 
Tryonia, 228 (plate), 274 

clathrata, 229 
Tulare Lake, 22, 142 
tules, 137, 138, 141, 197, 229, 230, 230 (plate) 
tumbleweed, 263–264, 263 (plates), 264 
turgor, leaves, 180–181 
two-leaf pinyon, 213 
Typha, 197 

angustifolia, 137 
latifolia, 137 
 

Uma 
inornata, 286 (plate) 
notata, 249 

Umbellularia salicifolia, 133 
Union Wash Formation, 131, 132 
Upper Narrows of the Mojave River, 25, 26 (plate), 51 
urban water use and demand, 271–272, 274, 275 
urbanization, 255–257, 274, 275, 278 
urchins, 133 
Urocyon 

cinereoargenteus, 118 
cinereoargenteus scottii, 118 

U.S. Army 
Government Road project, 33–34 
Owens Valley conflict, 36–37 

U.S. Fish and Wildlife Service, 275 
Uta stansburiana, 116 

Utah juniper, 202, 203 (plate), 204 (plates), 213, 216 (plate) 
migrations, 136, 142, 205, 220 (fig) 
See also pinyon-juniper woodland 
 

Valley Fever, 278 
Van Dyke, John, 55–57, 56 (plate), 61, 276–277, 280 
Vanyume people, 21–23, 37–38, 255 
varnished soils, 91, 92, 120, 265 
vegetation patterns 

evolution of, 129 
facilitation/competition and, 243 
Holocene, 139–140, 142, 144–145 
leapfrogging, 213, 216 
Mojave riparian communities, 227 
patch-mosaic model, 127–128, 127 (fig), 128 

(plates), 129 (plate), 243 
Pleistocene, 134, 135–136, 137–138 
Pliocene, 133 
Tertiary, 130, 131–132 
See also communities; plant migrations; specific 

community types 
vehicle impacts, 257, 279, 280–281 

OHVs, 247, 261, 261 (plate), 262, 277 (plate), 278, 
280–281, 289 

See also roads 
velvet ash, 237 
ventifacts, 77 (plate), 78 
Verdin, 162, 190, 234 
Vermivora luciae, 190 
Veromessor, 113 

pergandei, 222 
virgin brittlebush, 227 
volcanic activity, volcanic rock, 79, 80, 81, 84 (plate), 120 

Death Valley, 94 
Salton Trough mud volcanoes, 86–87 
springs and geysers, 96 

Vulpes macrotis, 119, 119 (plate), 182 
Vulpia octoflora, 268 
 
Walcott, Charles Doolittle, 131 
Walker Lake, 202 
Walker River, 137 
Walker Trail, 36 
Wallace, William, 12–13 
walnut, 133 
walruses, 133 
warblers 

Lucy's Warbler, 190 
MacGillivray's Warbler, 202 

Warm Springs Pupfish, 158 
wash riparian communities, 227 
Washingtonia, 153 

filifera, 154–155, 154 (plate), 237–239 
wasps, 246 

Bembix Wasp, 246–247, 247 (plate) 
tarantula hawks, 126, 234 

water(s), 69 (table), 92–96, 149 
diversions and depletion, 271–276, 281, 290 
Holocene climate change and, 142–143 
human use statistics, 271 
human water needs, 165–166 
landforms and, 82–84 
metabolic water, 190–191 
sand food as source of, 247 
soil infiltration, 89–90, 91 



water availability, 90, 109–110, 126–127, 143–145 
water conservation adaptations, 173–174, 178, 180–

181, 190–192 
See also groundwater; lakes; rivers and streams; 

springs; water uptake/transport; wetlands 
water birch, 200 
water temperatures, 159–160, 162 (fig.) 
water uptake/transport 

annuals, 166 
cacti, 185–186, 186 (fig.) 
competition for soil moisture, 105, 108, 108 (fig.) 
creosote bush, 181 
drought-deciduous shrubs, 169, 170–171 
phreatophytic trees, 155–156, 233, 237 
salt cedar, 265 

water use efficiency, 105, 107 
ozone pollution and, 278 

watering holes, 163–164, 230–231 
weathering, 120, 121 
weeds. See nonnative species 
weevils 

dune weevils, 249 
Yucca Weevil, 217, 218 (plate) 

Weins, Del, 10–11 
welded tuff, 80 
Western Blind Snake, 117, 117 (plate) 
western juniper, 203–204 
Western Shoshone people, 4 (plate) 
Western Shovelnose Snake, 117–118, 118 (plate), 249 
Western Wood-Peewee, 201–202 
wetlands, 95 (plate), 165, 196 (table), 197, 233, 290 

Great Basin, 198 
Holocene climate oscillations and, 143, 144, 145 
Mojave communities, 228–231 
Pleistocene, 137–138 
water depletion impacts, 273 
See also riparian communities; springs 

Whipple Mountains, 233, 243, 244 
white amaranth, 263, 264 
white bear poppy, 184 (plate) 
white fir, 136, 137 (fig), 139, 213 

Rocky Mountain white fir, 213 
Sierran white fir, 213 

white fir forest, 212–214, 216 
White Mountains, 68, 142 

bird species, 200, 201 
bristlecone pine forest, 199, 199 (plate) 

White-Inyo Range, 23 
White-throated Swift, 174 
Wiggin's croton, 249 
Wild Free-Roaming Horse and Burro Act, 270 (fig), 294 
wild hyacinth, 146 
wild iris, 225 
wild rose, 201 
wild rye, 283 
wilderness designations, 293 
wildfires. See fire 
Williams, Minnie, 206 (plates) 
Williamson, R. S., 40 
willows, 93 (plate), 133, 137, 200, 209 (fig), 295 (plate) 

arroyo willow, 201, 237 
black willow, 237, 265 
See also desert willow 

Wilson's Phalarope, 272 
wind, 76–78, 79 (plates), 277 

influence on soils and landforms, 77–78, 79 (plate), 
84, 91, 123, 245 

wind power generation, 78 
Wingate Pass, 137 
winterfat, 208, 217 
wolfberry, 223 
woodlands, 197 

forest/woodland distinction, 197–198 
See also forests and woodlands; specific types 

woodrat middens, 135–136, 142, 143 
woodrats, 141, 218, 268 

Desert Woodrat, 14, 135–136, 135 (plates) 
worms 

in Indian diet, 37 
See also nematodes 

wormwood, 22, 237 
 
Xantusia, 46 

vigilis, 218 
xerophytic saltbush scrub, 224, 224 (plate) 
Xylocarpa, 242 
Xylorhiza 

cognata, 296 
tortifolia, 299 

Xyrauchen texanus, 50 
 
yellow nut sedge, 146 
yellow rabbitbrush, 199, 208 
yerba manza, 21 (plate) 
Yerba manza, 21 (plate) 
Yucca Moth, 218–219 
Yucca Weevil, 217, 218 (plate) 
Yucca, 221–222 

baccata, 222 
brevifolia, 68, 102, 204 
schidigera, 34, 34 (plate), 222 

yucca, 221–222 
Mojave yucca, 34, 34 (plate), 222 
Spanish bayonet, 222 
See also Joshua tree 

Yuma people, 20, 22, 247 
 
Zea mays, 102 
zebras, 133 
Zebra-tailed Lizard, 116–117, 117 (plate) 
zone classification systems 

Merriam's life zones, 53 (fig), 53 (plate), 54 
Zzyzx, 275 


