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Introduction: Desert pavement, a surficial feature widespread 
throughout arid lands, plays a dynamic role in geom orphic, 
hydrologic, and ecologic processes. Spatial pattern ing of stone 
(clast) covered expanses surrounding 'islands' of s hrubs and bare 
soil reflect the dominant control of rainfall redis tribution by the 
land’s surface.  Our objective was to determine the  relation at a 
scale of meters between the surface character of a desert 
pavement landscape, water movement, underlying soil s, and 
vegetative cover.  We found strong linkages between  clast cover,
soil genesis, and desert flora distributions indica ting the surface’s 
control of processes which have initiated and reinf orced distinct, 
yet intricately associated, landscape elements.  

Methodology: Desert pavement mantling 
a 580 ka basalt flow in the hot and arid  
Mojave Desert was delineated into six  map 
types (pictured on the left) defined by clast 
characteristics of mean size, degree of 
sorting and percent cover of bare ground. 
Chemical and morphological character-
istics of underlying soils, formed in eolian 
parent material, were compared within and 
between delineated clast mosaics and then 
related to percent surface cover by desert 
scrub. Triplicate measurements for each 
characteristic were determined from each 
of three 1-ha plots. 

Surficial process and desert pavement landscape evo lution:
Throughout the formation of this landscape, and con tinuing today, 
a thin layer of surface clasts and soil, directly i ntersecting the 
atmosphere, has dynamically and precisely determine d surficial 
processes yielding a close genetic relationship bet ween the 
landscape, soilscape and ecosystem. This indicates a system 
whose components have co-evolved through sensitive feedback 
mechanisms. For example, over time surface clast fr acturing (due
to high salt concentrations) increases both clast n umbers and the 
amount of clast cover.  This increase in clast cove r decreases 
leaching depths and soil water, which in turn conce ntrate soluble 
salts close to the surface, thereby decreasing plan t cover and 
removing available root conduits for subsurface wat er flow.

Ecological significance : Plant cover and 
species richness inversely relate to clast 
cover, reflecting the surface's control of 
available soil water.  Cover by desert plants 
varies from scarce (0.4% cover by 
ephemerals) where clast cover and 
concentrated soil salts are high, to as much 
as 50% cover by vascular plants where clast 
cover is low and soils are leached to at least 
the 50 cm depth. The phenomenon of shrub 
cover being strongly correlated to clast cover 
has been observed in other deserts.     Our

Results: Clast mosaics abut with 
sharp boundaries and capture 
consistent variations in soil and 
vegetative characteristics. As 
illustrated on the right, soil 
structure and salt concentrations 
(measured as electrical conduc-
tivity, EC) are tightly linked to 
clast mosaics, such that a unique 
soil type  is associated with each 
map type. This control operates at 
a scale of decimeters, precisely 
determining soil morphology, 
subsurface hydrologic regimes, 
and ecosystem components.  
Seemingly subtle, but distinct, 
variations in the texture and fabric 
of surface clast cover translate 
into profound differences in  
underlying soils and associated 
plant communities. 

Hydrological significance : As illustrated at the left, soluble salts, carried by the 
wind from nearby playas and deposited as desert dus t, are concentrated at 
shallower depths as percent clast cover increases. At all soil depths except 5-10 
cm, EC correlates at a statistically significant le vel (p < 0.05) to percent clast 
cover. As a result, there are four regions of disti nct hydrologic character across 
the complex array of six surface mosaic map types.   The three DP surface 
mosaics (clast cover > 65%) each have a unique shal low leaching regime with 
soluble salts accumulating at different soil depths  close to the land surface.  In 
contrast, all three BG surface mosaics (clast cover  < 65%) have a deep leaching 
regime preventing the accumulation of soluble salts  within the surface 50-cm 
depth.  Thus, rainwater is redistributed differenti ally for each hydrologic type, 
yielding a complex array of soil moisture regimes t hat precisely govern desert 
plant distributions and associated pedogenic proces s.
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MOSAIC DP1
% Cover: 99
MPD:  11mm

MOSAIC DP2
% Cover: 87
MPD:  22 mm

MOSAIC DP3
% Cover: 69
MPD:  45 mm

MOSAIC BG1
% Cover: 54
MPD: 36 mm

MOSAIC BG3
% Cover: 21
MPD: 40 mm 

MOSAIC BG2
% Cover: 58
MPD: 27 mm

Cima 
volcanic 

field

observation of this trend on a single-aged landform  reflects the universality of 
control of soil water and vegetation distributions by clast cover.  Thus, the 
physical character of the top few centimeters of ar id land surfaces is core in 
determining the spatial distribution of water and v egetative cover across arid 
landscapes, independent of landform, or soil, age.
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