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Introduction 

Little is known about the behavior of large (>20 km2
) aprons of sediment that extend 

from inselbergs inthe Mojave Desert. Slow surface processes and remote locations have 

hindered the investigation ofdifferent temporal and spatial scales of sediment apron behavior. 

Advances in the measurement of cosmogenic isotopes make it possible to characterize the long­

term behavior of such surfaces, over both large and small spatial scales. Recent advances in the 

precision of global positioning systems (GPS) allow measurement of small-scale, short-term 

geomorphological changes (-1 cm). 

I am characterizing different temporal and spatial scales of sediment apron behavior near 

the Iron and Granite Mountains (plate 1), southern Mojave Desert. From 1942-1944, the US 

Army built temporary tent cities, or base camps, in these locations. The camps housed up to 

20,000 troops, along with numerous wheeled and tracked vehicles. When the army left the area, 

most berms created during road building and most walkway and tent rock alignments remained. 

One can assume that some drainage networks were obliterated during the occupation of the army 

by the constant foot and heavy vehicle traffic. In the 54 years since the evacuation, the drainage 

networks have begun to reestablish with minimal subsequent human disturbance (Nichols, 1998). 

This is a unique location to study the short-term, small-scale geomorphic changes on arid alluvial 

surfaces. 

Long-term rates of sediment transport across sediment aprons are unknown. Although, 

such transport times are site specific, the technique that I have developed could easily be applied 

other locations. This is the first investigation of sediment residence and transport times using 

cosmogenic isotope data. 

Work Completed 

I completed my fieldwork in May 1998 and I am presently finishing the chemical and 

isotopic analyses. The fieldwork consisted of two parts: 1) collecting forty sediment samples for 

cosmogenic isotope analysis to in order to characterize the long-term behavior of the Granite and 
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Iron Mountain sediment aprons, and 2) mapping eighteen, 3600 m2 plots to characterize small-

scale sediment apron behavior. 

Laboratory work involved sieving sediment samples, separating quartz, determining 

percent carbonate in soil pit samples, and quantifying cosmogenic isotope abundance using the 

accelerator mass spectrometer at Lawrence Livermore National Laboratory (LLNL). Analytical 

methods involved reduction of survey data, map drafting, and statistical analysis of channel 

parameters such as depth, width, and drainage density. 

Cosmogenic Isotope Sample Collection 

In order to characterize the long-term behavior of the Granite and ediment s a m p l e s ,  







chose the plot locations by walking within the camp until I could see that the rock alignments 

extended approximately 80 m in all directions. To minimize bias, I walked 20 additional steps, 

in the same direction, before setting up the plot boundaries. I surveyed and field checked the 

walkway plots using the same techniques as the control plots. In addition, I surveyed all rock 

outlines ofwalkways. 

Road Plots 

Road plots were located within the former Camp Iron Mountain limits; where few or no 

rock alignments were present, where the road berm formed the up-gradient boundary, and where 

no other roads were present. I chose the road plots by walking along a road until I reached a spot 

where there were no rock alignments. I surveyed and field checked the road plots using the same 

techniques ,\S the control plots. 

Laboratory Procedures and Data Reduction 

In June, I began laboratory work. I sieved a1140 of my sediment samples to: 1) obtain 

grain size distributions as a function of distance away from rangefront and as a function of depth 

in the soil pits, and 2) separate out the 0.5 - 1.0 mm fraction for the cosmogenic isotope analysis. 

I selected the 0.5 -1.0-mm grain size to minimize the possibility of analyzing wind blown 

sediment from sources other than the Iron or Granite Mountains. 

Quartz separation 

Over the summer, I separated pure quartz «100 ppm AI) from each of the 40 sediment 

samples. I used sequential acid etches of 1% HF and 1% HN03 to dissolve all but quartz and a 

few heavy minerals, which were later removed by density separation. The acid treatment 

dissolved outer layers of the quartz grains that could contain lOBe produced in the atmosphere. 

Initial Findings of Grain Size Distributions 

I have investigated the distribution of grain size both as a function of distance away from 

the rangefront, and as a function of depth (plate 3a-e). The pit data and the grain size data do not 

show increasing or decreasing grains sizes as a function of depth (plate 3a-d). Each, transect was 

composed of differingnumbers of terrace, channel, animal burrow (critter), channel bank and 
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road collection sites (Table 2). The grain size distributions for 100 % channel, 100 % critter, and 

100 % terrace samples (plate 



Plot 
Number 

Channel depths (m) 
Control Walk Road 

0.107 0.06q 0.090 
0.074 0.084 0.061 
0.098 0.055 0.058 
0.079 0.071 0.076 
0.082 0.061 0.051 
0.088 0.087 0.077 
0.088 0.071 0.069 
0.012 0.013 0.015 

Channel widths (m) 
Control Walk Road 

2.42 1.02 
2.02 1.90 1.15 

1.34 0.88 
2.10 1.43 1.36 
1.94 1.09 0.63 
1.63 1.40 0.69 
2.02 1.36 0.94 
0.29 0.31 0.31 

Channel Area (m'2) 
Control Walk Road 

1064 287 1160 
477 302 630 
603 361 314 
1100 547 258 
765 307 152 
394 787 427 
733 432 490 
297 199 367 
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