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Elevation: 3300’ 
 
Larrea tridentata(Creasote Bush(predominant) 
Prosopis glandulosa(Honey Mesquite) 
Yucca brevifolia(Joshua Tree) 
Prunus fasciculata (Desert Almond) 
Juniperus californica(California Juniper) 
Datura wrightii(Sacred Datura) 
Opuntia bigelovii(Jumping or Teddybear Cholla) 
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2 Elevation: around 4500'  
 
Joshua Trees tallest/most robust 
No Creosote Bush 
Yucca brevifolia:up to 15~20' 
Spharalcea ambigua (Desert Mallow) 
Nama demissum (Desert Mat) 
Baileya multiradiata (Desert Marigold) 
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Juniperus californica (California Juniper) 
Quercus turbinella (Sonoran Scrub Oak) 
Arctostaphylos glauca (Big Berry Manzanita) 
Lycium andersonii (Anderson's desert thorn) 
Eriogonum fasciculatum (CA buckwheat) 
Salvia columbariae (Chia) 
Spharalcea ambigua (Desert Mallow) 
Encelia farinosa (Desert Encelia) 
Salazaria mexicana (Paperbag bush) 
Chrysothamnus nauseosus (Rabbitbrush) 
Prosopis glandulosa (Honey Mesquite) 
Phacelia campanularia (Desert Bluebells) 
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Elevation: 2000’-2200’ 
 
Opuntia  bigelovii (Cholla) Forest  
Coleogyne ramosissima (Blackbrush) 
Proboscidia parviflora (Devil's Claw) 
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Ocotillo Patch /Elevation: 2000’/lowest part of desert observed 
 
Fouquieria splendens (Ocotillo)    
Coleogyne ramosissima (Blackbrush) 
Simmondsia chinensis (Jojoba) 
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Rain Shadow effect, Precipitation & Temperatures: 
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Presenter
Presentation Notes
•	The area of southeastern California is a rain shadow desert. The rainshadow effect is produced by the high mountains on the west, which block the movement of wet winter storms.•	Land on the east side receives much less rain, which results in a desert environment. Summer temperatures often exceed 100 degrees Fahrenheit•	During late August or September occasional tropical storms move into southern California from the south. These storms end up on the east side of the Peninsular Ranges and can dump a considerable amount of water in a short time. •	Some five to 10 inches of rain may fall in a few hours, representing a large portion of Joshua Tree’s annual precipitation.•	Short durations of hot temperatures may increase germination.
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Rain Shadow effect, Precipitation & Temperatures: 

• Land on the east side receives much less rain, which 
results in a desert environment. Summer temperatures 
often exceed 100 degrees Fahrenheit 
 
• During late August or September occasional tropical 
storms move into southern California from the south. These 
storms end up on the east side of the Peninsular Ranges and 
can dump a considerable amount of water in a short time.  
 
• Some five to 10 inches of rain may fall in a few 
hours, representing a large portion of Joshua Tree’s annual 
precipitation. 
 
• Short durations of hot temperatures may increase 
germination. 
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Joshua Tree Woodland 
Distribution Patterns: 

Many Variables affect distribution patterns: 
• Elevation – Moisture - Soil Composition - Sun 
Exposure - Shelter 
 
• Joshua trees prefer flat areas or gradual 
inclines. 
 
• Creosote bush density is correlated with mean 
annual rainfall . (Chew & Chew 1965) 
 
• California buckwheat was the only species, 
which showed a clumped distribution. 
 
• Mojave Yucca  & Joshua Tree were found to 
occur at identical densities. 
 
• Most shrub species were found to grow within 
0.5-1.0m of another shrub.  
 
• Natural plant assemblages in desert systems 
may be slope, aspect, or substrate dependent, and 
belowground competition has been altered on 
disturbed substrates.  

 
 
 

Photos: M. Montano 
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Presentation Notes
Distribution Patterns:Many Variables affect distribution patterns:•	Elevation – Moisture - Soil Composition - Sun Exposure - Shelter•	Joshua trees prefer flat areas or gradual inclines.•	Creosote bush density is correlated with mean annual rainfall . (Chew & Chew 1965)•	California buckwheat was the only species, which showed a clumped distribution.•	Mojave Yucca  & Joshua Tree were found to occur at identical densities.•	Most shrub species were found to grow within 0.5-1.0m of another shrub. •	Natural plant assemblages in desert systems may be slope, aspect, or substrate dependent, and belowground competition has been altered on disturbed             substrates. •	Most shrubs were found to have been randomly dispersed. A regular dispersal pattern was observed for some large shrubs like the Blackbrush, California barrel  cactus, Creosote bush, Joshua tree, and Mojave yucca.



Joshua Tree Woodland 

 
Lower Elevations 1000-3000’ 
 
Yuccas – March-April 
 
Annuals – Feb., March, April 
 
Cacti – March, April, May  

3 Winter in the Mojave 1 Spring in the Mojave 2 Summer in the Mojave 

Higher elev. 3000-5000’ 
 
Joshua Tree – March - April 
 
Annuals – March, April, May 
 
Cacti – April, May, June 

Spring Blooming Periods & Lifecycles: 

Presenter
Presentation Notes
•	Fall and winter precipitation and spring temps. Are key environmental factors affecting the spring blooming period. Normally desert annuals germinate between Sept. and Dec.•	There are an estimated 1750-2000 plant species that live in the desert. Many have shallow root systems, spines and thorns, which help them to absorb and store water and rain. •	Most annual plants escape the periods of drought by completing their life cycles during the short winter and spring rainy seasons.•	Riparian vegetation grows around springs and seeps and is an important resource to animals, especially migratory birds. 
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Human & Natural Impacts: 

Human: 
Off road vehicles  
Theft of natural resources 
Air pollution 
Threats to the desert tortoise population & other wildlife 
Theft of cultural resources 
Illegal trash dumping 
Urban / Industrial development  
Damage to the Cryptobiotic soil 
Mining  
Grazing 
Infrastructure Building  
Invasive Species 
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Presentation Notes
Earliest European migration into the Mojave region began with the Spanish, mostly along the western side of the Mojave Desert in the early 1700's, and steadily increased to a massive migration during the 1849 Gold Rush era.Between 1598 and 1821 as Spanish exploration, migration, and trade routes converged on the Mojave region from population centers in New Mexico, Sonora, and southern California. By 1830, a system of interconnecting trails became know as the Old Spanish Trail. The Old Spanish Trial begins north out of Santa Fe, New Mexico and crosses the West north of the Colorado River along various routes with a terminal destination of Los Angeles, California.The Old Spanish Trail was utilized during the California Gold Rush of 1849, and then by traffic between Mormon settlements and commerce between Salt Lake City and Los Angeles. Traffic diminished along the Old Spanish Trail as alternative routes developed.Modern human impacts in the Mojave National Preserve region began with small mining and ranching operations in the 1880s. Larger scale impacts didn't begin until railroad lines were laid to service mines in the region.The World War II era was perhaps the time of greatest human impact on the region; military activities, mining, and road building being the most important impacts. "General Patton's Army" used parts of Lanfair, Fenner, and Piute valleys as a training grounds and camps before shipping troops off to conduct desert warfare in Africa.Road building associated with mining operations, railroads, and utilities carrying electricity, gas, and water to the greater Los Angeles region produce long-lasting traces across the landscape. After 50 years, many of the old traces of tank tracks are gradually vanishing, particularly on active washes and alluvial fan areas, but in some areas, such as flats that rarely flood, many of these traces are still clearly visible.The "modern era" brought perhaps the greatest changes to the Mojave Region, first perhaps with negative impacts, but ultimately with the hopeful positive outcome of establishment of the Mojave National Preserve.With funds from Congress in 1926, Route 66 was designated for the Chicago-to-Los Angeles route. By 1930, the route had become one of the main east-to-west transportation corridors across the United States with automobiles and trucks supplanting railroads as the primary mode of transporting people and materials crosscountry.The growing population of the west brought increasing pressure on the development of the Mojave Desert. Additional utility lines (electricity, gas, and water) and their service roads were developed.Additional human impacts in the region include the ongoing extraction of water and associated lowering of groundwater tables (springs dry up), groundwater contamination (particularly from mining wastes),the introduction of invasive species and vanishing habitats, (redbrome grass is of perhaps of primary concern for habitat loss, and is a fire hazard), ongoing grazinginflux of air pollution from the metropolitan areas. In addition, the ongoing natural progression of climate change may produce significant impacts over the long term. Only time will show how the whole ecosystem, or parts of it, will respond to the combined effects of climate change and human interactions.
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Human & Natural Impacts: 
 
Natural: 
Erosion 
Earthquake 
Flood 
Fire 
Wind 
Drought 
Desertification 

10 11 

12 13 

Presenter
Presentation Notes
It is unfortunate, but adverse impacts usually lead to further impacts. For example, the increase in surface nitrogen on the desert’s surface favors the establishment of exotic plant species, and exotic plant species may increase fire frequencies and intensities with very detrimental effects on native plant communties.Desertification, or resource degradation in arid lands that creates desert conditions, results from interrelated and interdependent sets of actions, usually brought on by drought combined with human and animal population pressure. Overgrazing is a frequent practice in dry lands and is the single activity that most contributes to desertification.Erosion occurs in all climatic conditions, but is discussed as an arid zone hazard because together with salinization, it is a major proximate cause of desertification. Erosion by water or wind occurs on any sloping land regardless of its use. Land uses which increase the risk of soil erosion include overgrazing, burning and/or exploitation of forests, certain agricultural practices, roads and trails, and urban development. Soil erosion has three major effects: loss of support and nutrients necessary for plant growth; downstream damage from sediments generated by erosion; and depletion of water storage capacity, because of soil loss and sedimentation of streams and reservoirs, which results in reduced natural stream flow regulation.Earthquakes and volcanoes occur most commonly at the collision zone between tectonic plates. Earthquakes represent a particularly severe threat due to the irregular time intervals between events, lack of adequate forecasting, and the hazards associated with these:- Faulting, or breaches of the surface material, occurs as the separation of bedrock along lines of weakness.Landslides occur because of ground shaking in areas having relatively steep topography and poor slope stability.- Liquefaction of gently sloping unconsolidated material can be triggered by ground shaking. Flows and lateral spreads (liquefaction phenomena) are among the most destructive geologic hazards.- Subsidence or surface depressions result from the settling of loose or unconsolidated sediment. Subsidence occurs in waterlogged soils, fill, alluvium, and other materials that are prone to settle.



Joshua Tree Woodland 
In Conclusion: 
• The geology of the Mojave is shaped by sudden 
torrents of rain and climactic extremes. Rainfall is sparse and 
unpredictable.  
 
• The characteristics of this desert ecosystem are 
determined by its elevation. 
 
• Exposed Granite Mountains, washes, playas, alluvial 
fans, all interact to form the complex mosaic that we see 
today. 

Photo: M. Montano 
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stress 
 
freeze: 
stresses apical meristems 
triggering flower production 
 
freezes, agave weevils, + other 
insects: 
damage forces resprouting + 
characteristic stem branching 

agave snout nose weevil 
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relief 
 
spring rain 
well timed after a freeze 
provides for flowering 
 
profuse spring ephemerals 
also take advantage 
 
yucca moth Tegeticula 
synthetica, T. antethetica 
specially adapted to 
pollinate 

yucca moth  
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home 
 
as many as 25 nesting birds 
 
cover + prey cover for 
reptiles, arachnids, + insects 
 
wood rat nest material + 
shelter 
 
antelope ground squirrel 
eats and conveys seed- 
localized seed vector 

antelope ground 
squirrel 
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regional seed 
vector 
 
shaoth ground sloth likely 
missing regional seed vector 
 
fossilized dung shows high Y. 
brevifolia content 
 
though once more widely 
distributed + 
suitable habitat available Y. 
brevifolia not moving 
beyond current stands 

shaoth ground sloth  
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creaosote 
bush scrub 

oasis 
creaosote/ 
joshua tree 

low joshua tree 
woodland 

desert 
wash 

pinyon pine 

high joshua tree 
woodland 

pinyon pine 
woodland 

shadscale scrub 
 

sagebrush scrub 
 

fault aquifer 

particular occurance 
2500- 3500’ up to 3500’ 

0- 10” 
3000- 4000’ 
at least 6” 

4000- 6000’ 
7- 12” 

6000- 9000’ 
12- 20” 

up to 9000’ 
8- 15” 

heavy alkaline or saline 
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commonly represented material 

Presenter
Presentation Notes
All images other than Ambrosia dumosa from Las Pilitas Complete List of Plants <http://www.laspilitas.com/plants/plants.htm>Ambrosia dumosa image from Mojave National Preserve. Dec 2009. Mindbird Maps and Books. Accessed Oct 2011. <http://www.mojavenp.org/ambrosia_dumosa_mojave_national_preserve.htm>
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