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[1] Aeolian dust strongly influences ecology and landscape geochemistry over large areas
that span several desert ecosystems of the southwestern United States. This study
evaluates spatial and temporal variations and trends of the physical and chemical
properties of dust in the southwestern United States by examining dust deposited in
natural depressions on high isolated surfaces along a transect from the Mojave Desert
to the central Colorado Plateau. Aeolian dust is recognized in these depressions on the
basis of textural, chemical, isotopic, and mineralogical characteristics and comparisons of
those characteristics to the underlying bedrock units. Spatial and temporal trends suggest
that although local dust sources are important to the accumulated material in these
depressions, Mojave Desert dust sources may also contribute. Depth trends in the
depressions suggest that Mojave sources may have contributed more dust to the Colorado
Plateau recently than in the past. These interpretations point to the important roles of
far-traveled aeolian dust for landscape geochemistry and imply future changes to soil
geochemistry under changing conditions in far-distant dust source areas.
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1. Introduction

[2] Atmospheric mineral dust, once deposited, affects
physical and ecological landscapes in several ways. Clear
examples are thick, widespread, and fertile loess deposits
consisting entirely of wind-deposited sediment, primarily
composed of silt [e.g., Pye, 1984]. Dust infiltration into
surficial deposits and soils may strongly alter the texture
and structure of surficial materials, thereby influencing
development of landscapes, soil fertility, and soil hydrology.
Whereas dust deposition on surfaces over a long time period
is capable of producing potentially very stable landforms,
such as desert pavement [McFadden et al., 1986, 1987], it
may also deliver essential plant nutrients to disparate
ecosystems in different climatic settings, including tropical
forests [Swap et al., 1992; Chadwick et al., 1999; Vitousek
et al., 1999, 2003], drylands [Yaalon and Ganor, 1973; Neff
et al., 2005; Reynolds et al., 2006a], and alpine tundra [e.g.,
Muhs and Benedict, 2006]. The atmospheric addition of
fines (silt and clay) to soils in these and other settings may
also affect water infiltration and soil moisture capacity
[McDonald et al., 1995, 1996; McFadden et al., 1998;
Reynolds et al., 2006b].

[3] Assessments of the influence of dust on ecosystems
generally rely on recognition of the dust component in soils
compared to material otherwise derived from regolithic
weathering or other local sources. In many settings, these
dust components make up a relatively small proportion of
the surficial material [e.g., Chadwick et al., 1999; Reynolds
et al., 2006a, 2006b]. Our approach involves the study of
dust captured in isolated natural dust traps, such as potholes,
rock crevices, and cavities, including vugs in volcanic rocks
[Reheis et al., 2002]. Much of the fine-grained sediment in
these types of traps may have been introduced as dust, the
evidence for which consists of large differences in texture,
chemistry, and mineralogy between the trapped surficial
sediment and bedrock [Reynolds et al., 2006c].
[4] The presence of relatively high abundances of dust in

natural traps offers the opportunity to address the influences
of deposited dust on the landscape geochemistry of drylands
over areas spanning regions and ecosystems. The spatial
variations in dust composition are likely related to local
sources and (or) sorting processes over long distances in the
atmosphere. Temporal variations in dust composition may
reflect changes in source areas and (or) environmental
conditions at the source area, whether forced by natural or
land-use conditions.
[5] The purpose of this study is to examine compositional

variations of mineral dust deposited during the past few
centuries in isolated natural dust traps spanning a region
from the Mojave Desert of southern California to the central
Colorado Plateau (Figure 1). The Mojave Desert contains
many dust sources and sinks [e.g., Muhs, 1983; Wilshire,
1980; Gill, 1996; Reheis and Kihl, 1995; Reheis et al.,
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