
 1 

THE ECOLOGICAL IMPORTANCE OF THE WHITE 

WASH SAND DUNES, UT, AND THE EFFECTS OF OFF-

ROAD VEHICLES ON THIS SYSTEM  

 

 

 

 
Submitted to: 

 

The Southern Utah Wilderness Alliance 

 

 

 

 

 

Submitted by: 

 

Allison Jones,  

Conservation Biologist 

The Wild Utah Project 

 

January, 2005 

 

 

 



 2 

 

 

TABLE OF CONTENTS  

 

 
I.  INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  

 

The Dunes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

 

 

II. ECOLOGICAL IMPORTANCE & UNIQUENESS OF THE WHITE WASH 

DUNES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

 

General Uniqueness and Specialties of Arid Dune Systems. . . . . . . . . . . . . . . 6 

 

Biological Significance of the White Wash Dunes. . . . . . . . . . . . . . . . . . . . . . . 8 

 

 

III. EFFECTS OF ORVS ON THE WHITE WASH DUNES. . . . . . . . . . . . . . . . . . 12  

 

General Effects of ORVs on Arid Lands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

 

Effects of ORVs on Sand Dunes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

 

Effects of ORVs in the White Wash Dunes. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

 

 

IV. SUMMARY AND CONCLUSIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

 

 

V.  LITERATURE CITED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

 

 

 

 

 

 

 

 

 

 

 

 



 3 

 

I.  INTRODUCTION  
 

To produce this literature review and report on the ecological aspects and biological 

significance of the White Wash Sand Dunes of Utah, I spoke to various scientists and 

experts with knowledge of these dunes, and dune systems in the Colorado Plateau and 

intermountain West in general.  In addition, I visited the dunes myself, and compiled the 

scientific literature on general dune ecology and dune systems in other areas of the 

Southwest that can be extrapolated to this system.  In order to ascertain the impacts that 

off-road vehicles (ORVs) are currently having or are likely having on the White Wash 

Dunes and surrounding lands I spoke with BLM officials and obtained their ORV use 

data, and I visited the area.  I also searched many ecological and biological databases and 

compiled the relevant scientific studies on ORV impacts to both deserts in general and 

dune systems specifically, while also consulting with regional scientists and researchers 

who have conducted ORV impact analyses in deserts. 

 

The Dunes 

 

The White Wash Sand Dunes are a semi-active, longitudinal dune system located south of 

the town of Green River Utah and east of the Green River (above Labyrinth Canyon) on 

the outskirts of the San Rafael Desert in east-central Utah (Figure 1).  The dunes run 

northeast-to-southwest, and are about ½ mile wide and 2.5 miles long.  White Wash, an 

ephemeral tributary of the Green River, emerges from the Entrada, Summerville and 

Curtis formations to the East (that contain Duma Point), and skirts around the base of the 

dunes to the east, north, then west as it finally merges with the Green River. 

 

Sand dunes are built principally of well-sorted grains of fine to medium sand (0.125 ï 0.5 

mm), which are moved across the landscape surface by either saltation or reptation
1
 

(Smith 1982, MacMahon 2001).  These grain movements are caused by the shearing 

action of wind and are often restricted by sand grain size and shape, the slope of the 

ground surface, moisture content, and the surface roughness of the ground (especially that 

caused by vegetation).  Dune form is controlled by a combination of the availability of 

sediments, the local wind regime, and vegetation (Hack 1941, MacMahon and Wagner 

1985).   

 

The White Wash Sand Dunes are the result of eolian, or wind-blown, deposits derived 

from wind-transported sand from the San Rafael Desert to the West.  The transported 

sand in turn has been derived from the Entrada Formation in the San Rafael Desert.  The 

prevailing winds in the region primarily flow from the west/southwest, and the first 

significant topography this wind pathway encounters in the immediate area is the Entrada, 

Summerville and Curtis formations near Duma Point on the east side of the Green River.  

This is the trigger for suspended sediments to fall out in the deposits that have, over time, 

                                                           
1
 Saltation refers to a ñbouncing movement,ò and reptation to ñshort jumps or creeping,ò of sand particles 

(McMahon 2001). 
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created the semi-active White Wash Dunes.  The exact age of the dunes is not known 

with certainty, but they were likely formed during the Pleistocene (so, anywhere from 

about 1.8 million years ago to about 50,000 years ago) and deposited in lakes and interior 

drainage basins was exposed and blown into dunes (Bowers 1984). 

 

 

 

 
Figure 1. The White Wash Dunes/Tenmile Wash roadless area (outlined in orange) with the 

White Wash Dunes shown in the top part of the study area (map credit, Carrie Richmond, WUP). 

 

 

 

 

The base of the dunes are well vegetated on all sides, with vegetation primarily associated 

with both sagebrush (multiple sp. of Artemesia) bunchgrass vegetation type as well as the 

more halophytic saltbush ï bunchgrass association, with more saline soils exhibiting salt 

grass (Distichlis spicata) and pickleweed (Allenrolfea occidentalis). Many species of both 

perennial and annual forbs occur within both vegetation associations, including some that 

were flowering at the time of our field visit (November 17, 2004). 
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Sand dunes are classified as either stable, active, or semi-stable.  Simply stated, these 

terms refer to whether the rate of sand deposition approximates the rate of sand 

deportation off the dunes due to wind.  Stable dune systems are generally not increasing 

or decreasing in mass over time.  Active dune systems can either be growing smaller or 

larger over time, depending on long-term rates in sand accumulation or loss 

(http://geochange.er.usgs.gov/sw/impacts/geology/sand, Smith 1982).  The single most 

important factor controlling whether dunes trend towards being more active or more 

stable depends on the amount of vegetation anchoring the dune 

(http://geochange.er.usgs.gov/sw/impacts/geology/sand).  This factor in turn depends on 

whether the balance between precipitation (P) and potential evapotranspiration (PE) is 

such that vegetation can grow on the dunes and stabilize them.  Although the Colorado 

Plateau has an overall moisture deficit (where the ratio of P to PE is less than 1.0), there 

is still enough moisture to support plants.  In the areas where dunes occur on the Plateau, 

most P/PE values are around 0.3 to 0.5, which is high enough to support sagebrush and 

other shrubs, as well as grasses at lower elevations. Therefore, the reason that dunes on 

the Colorado Plateau are generally stable is due to the P/PE balance and its support of 

stabilizing vegetation.  Currently, it would appear that the White Wash Dunes are a 

primarily stable system, due to moderate vegetation anchoring, but could possibly be 

classified as semi-stable (personal observation, ALJ).  This classification could change 

over time due to loss of vegetation because of either climate change or land use. 

 

Located between well-known areas such as Salt Wash, Duma Point, and Tenmile Wash, it 

is interesting that so little research has been conducted to date on the biological resources 

and geomorphic and ecological processes ongoing in this very unique system.  What little 

is known about the dunes is related below (augmented with extrapolation from other 

studies in desert dune environments in the Southwest). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://geochange.er.usgs.gov/sw/impacts/geology/sand
http://geochange.er.usgs.gov/sw/impacts/geology/sand
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II. ECOLOGICAL IMPORTANCE & UNIQUENESS OF THE 

WHITE WASH DUNES  

 
General Uniqueness and Specialties of Arid Dune Systems 

 

Study after study has shown that sand dune systems, by virtue of being rather unique 

habitat ñislandsò surrounded by a more comparatively homogenous desert environment, 

can be hotspots of endemism (Bowers 1982, Bowers 1984, Biodiversity Conservation 

Alliance 2003, Center for Biological Diversity 2004, and others). The percent of the biota 

on any given dune system that is endemic typically ranges between 5-15% (Bowers 

1982).  For example, Bowers (1984) reviewed all flora present on eight major sand dune 

systems of the desert southwest, and found that endemic species comprised 10% or more 

of five of the eight floras.  There is a relationship between the period dune system has 

been in existence, and the rate of endemism in the system (personal communication Chris 

Knauf, desert ecologist, BLM California, November 2004).  Generally, dunes that have 

formed since the last glaciations have lower levels of endemism, while those that date 

back to before the Pleistocene have higher levels.  By virtue of their very narrow habitat 

requirements, endemic species are generally considered to be more prone to extinction 

than widespread species (Rabinowitz 1981, Fischer and Stocklin 1997).  Moreover, dune 

systems often lack adjacent or nearby colonization sources (Bury and Luckenbach 1983), 

which makes their protection from habitat destruction and degradation even more 

important, since local extirpations of rare species will unlikely receive a ñrescue effectò 

from other nearby sources.  

 

Many dune environments host unique and endemic invertebrate species (Center for 

Biological Diversity 2004), often because these species become highly specialized due to 

dependence on a particular host plant, which is often itself a rare endemic (Griswold et al. 

1997, Center for Biological Diversity 2004).   In addition, many endemic beetles, will 

tend to harbor endemic species of parasites as well (personal communication Chris 

Knauf, desert ecologist, BLM California).   

 

One reason that dune systems are hotspots of biological diversity in desert regions is 

because they are more mesic than the more xeric habitats typically surrounding dunes, 

due to their ability to store water through water holding capacity and capillary action of 

sand (MacMahon and Wagner 1985, MacMahon 2001, personal communication Stan 

Welsh, with the BYU Herbarium, November 2004).  For example, sand will have much 

more water available than other substrates that have higher clay content, because water 

binds molecularly with clay (resulting in negative matrix potentials), but not with sand so 

even small amounts of water in sand are readily available to plants (Bowers 1984, 

personal communication Stan Welsh).   

 

In addition, plants that occupy dune environments typically exhibit a suite of 

morphological adaptations that enable them to cope with the unique habitats that exist on 

dunes (Danin 1996).  For example, many plants that grow in dunes exhibit vine-like 

lateral roots for anchorage, and rapid growth form (an adaptation to sand movement 
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which allows them to keep flowers and leaves above the level of accumulating sand),  

(Bowers 1984).  In particular, dune plants tend to develop increased stature, which allows 

them to grow large enough and quickly enough to outstrip sand accumulation (Bowers 

1982), and this can take two forms.  One is gigantism, a phenomenon seen in the Little 

Sahara sand dunes with Atriplex canescens gigantea, which is considered a rare endemic 

subspecies in Utah.  The other growth form seen in dune plants is woodiness in taxa that 

is usually herbaceous, which can be triggered by release from seasonality, absence of 

large herbivores and shifts in ecological preference due to unoccupied niches (Carlquist 

1974).  The plants found in dune systems are generally seldom found in other habitats. 

 

Deserts in general are among the most temporally variable and unpredictable habitats on 

earth and typically occur in extreme environments (MacMahon and Wagner 1985, 

MacMahon 2001, Center for Biological Diversity 2004).  The variation in potential 

evapotranspiration between years in deserts is greater than any other biome, and both 

temperatures and precipitation levels can vary dramatically over time (MacMahon and 

Wagner 1985).  Periodic change in a natural factor that exceeds tolerance of desert 

organisms is highly likely.  Because the time to recovery from such perturbations can be 

long, deserts are especially susceptible to disturbance, and may, in fact, seldom be in 

ñequilibriumò with the larger ecosystem (MacMahon and Wagner 1985, MacMahon 

2001).  It follows that the species that live in deserts, while adapted to such environments, 

may not be able to withstand human-caused stresses above and beyond the natural 

stressors expected in deserts.  The same principal holds for dune ecosystems (personal 

communication Richard Reynolds, USGS, November 2004).  As such, human use 

resulting in habitat degradation should be avoided in all desert systems, whether or not 

they contain dunes.  Moreover, dune systems are worthy for protection because they are 

intrinsically rare in North American deserts; only about 0.5% of North American deserts 

include dune environments (Bowers 1984). 

 

Deserts may be more susceptible than other systems to cumulative impacts that 

compound both human degradation and current and future global climate change.  As 

Clark and Rendell (1998) point out, the anticipated impacts of climate change to 

southwest dune systems is unknown, but this added stressor to dunes and deserts in 

general should not be taken lightly.  For example, in the nearby Mojave Desert, most 

dunes that were once stable have recently become active dunes again (Smith 1982).  In 

fact, there are definite trends toward greater dune activity in drier regions 

(http://geochange.er.usgs.gov/sw/impacts/geology/sand/). When the ratio of precipitation 

(P) to potential evapotranspiration (PE) is low, dunes tend to be more active.  The ratio of 

wind to the P/PE value is referred to as the dune mobility index, and has been tested in 

many regions for its ability to describe the degree of dune activity as a function of climate 

variables.  Therefore, with a decrease in the P/PE value, as would be expected during 

climate change involving warming, we could expect dunes to become more active in the 

futureé.perhaps to the point of diminishing over time.  In the past century, the worst 

drought on the Colorado Plateau, which was accompanied by higher-than-average 

temperatures, occurred in the years 1899-1904.   If we recalculate the dune mobility index 

values using data from the 1899-1904 drought, the values are shifted into the category of 

http://geochange.er.usgs.gov/sw/impacts/geology/sand/
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mostly active dunes (http://geochange.er.usgs.gov/sw/impacts/geology/sand/).  In any 

case, greater dune activity could be expected in such a drought, or in the case of global 

warming. 

 

Biological Significance of the White Wash Dunes  

 

The White Wash Sand Dunes and immediate surrounding area represent a unique 

ecosystem that is known or suspected to provide important habitat for a number of 

species that are of high management concern and priority to both the BLM and the Utah 

Division of Wildlife Resources.  This includes watering holes for the local population of 

desert bighorn sheep, and High Value Habitat for pronghorn antelope (Utah GAP data 

2003).  In addition, the White Wash Dune area contains known or suspected habitat for a 

number of State Sensitive Species.  This includes possible habitat for long-billed curlew, 

Critical Habitat for black-footed ferret, Substantial Habitat for big free-tailed bat, both 

Substantial and High Value Habitat for spotted bat, and High Value Habitat for 

burrowing owl, ferruginous hawk, peregrine falcon, and Townsendôs big-eared bat (Utah 

GAP data 2003). 

 

While known and potential habitat for sensitive wildlife species is a special feature of 

these dunes and surrounding lands, it is the unique spring/riparian characteristics found in 

the dunes, coupled with evidence or likelihood of endemism, that make even more 

compelling cases for the biological importance and ecological significance of the White 

Wash Dune system.  These discussions follow.  

 

Unique spring and riparian characteristics. Many springs emerge from the Entrada 

formation that surrounds the White Wash Sand Dunes, and these springs occur mostly in 

the shallow, narrow sandstone canyons on the east flank of the dune field, providing 

hydrologic input into the system.  The dunes are the result of very fine eolian deposition, 

and as such have very high water holding capacity (personal observation, ALJ).   

 

This high water holding capacity results in a perched water table (personal 

communication, Stephanie Ellingham, Moab BLM, November 2004), as evidenced by the 

existence of mature Freemont cottonwoods (Populis deltoides, Figure 2) and ongoing 

recruitment of both cottonwoods and willows (Salix exigua, Figure 3) on the tops of the 

dunes.  It is particularly notable that the location of established cottonwoods and willows 

is well above the level of White Wash and emerging springs in the bottoms and along the 

outskirts of the dunes.  Therefore, it must be concluded that the available water for these 

hydrophytic plants is obtained from a perched water table within the sand and drawn up 

by the plants through capillary action into the roots, rather than a direct connection to a 

water table associated chiefly with the Wash, emerging springs or other forms of surface 

water or runoff (personal communication Stephanie Ellingham, Moab BLM, November 

2004).   

 

 

 

http://geochange.er.usgs.gov/sw/impacts/geology/sand/
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Figure 2. Mature cottonwoods on the top of the White Wash Dunes 

 

The existing scientific literature on desert and dune hydrology describes similar 

hydrologic situations to that present in the White Wash Dunes.  Yang and Lowe (1958) 

point out that, for a given volume of soil, the lower, more compact substrates are capable 

of holding more water, yet tend to have a higher wilting coefficient, while the coarser 

soils above actually have more ñavailableò moisture for plants.  And Bowers (1984) 

reaffirms that dune systems can act like sponges, absorbing precipitation and storing it 

with no runoff and little evaporation.  However, while the hydrologic situation that exists 

in the White Wash Dunes has been seen elsewhere, the fact that cottonwoods and willows 

have established on the tops of the dunes is a very unusual phenomenon (Bowers 1984, 

personal communication Stan Welsh).  Unless one theorizes that the cottonwoods 

established long ago in swales and considerable erosion has occurred in the interim to 

leave these trees on the dune tops (unlikely), their placement so high above the water 

table can only be explained by exceptional water-holding capacity in the grain interspaces 

of these dunes.  

 

 
Figure 3.  Willows on the White Wash Dunes 


