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Abstract:
Adequate equations are a necessity for quantitatively predicting soil losses from precipitation events on
nonagricultural soils in the Rocky Mountain west. A modified Meeuwig rainfall simulator was used to
study sediment yield environments on wildland soils in the Gallatin National Forest of southwest
Montana.

Sediment was collected from simulator plots under three different treatments: (1) natural ground cover
intact, (2) vegetation and litter removed, and (3) soil surface removed to a depth of 15 cm. Sediment
yields from these three treatments on fine textured soils formed on Cretaceous shales were compared to
those from coarse textured soils formed on Pre-Cambrian metamorphics. Slope angle; percent of
ground area covered by vegetation, litter and rock; and the soil properties of texture, bulk density,
organic matter content and water content were measured as possible variables affecting erodibility.
These soil and site characteristics were also used to determine if sediment yield prediction equations
developed from Meeuwig's (1970,1971) simulator research on high elevation rangeland in the
Intermountain west were applicable on forested lands in southwestern Montana.

Soil texture, soil water content, and percent of the soil surface protected by vegetation, litter, and rock
were significantly different between soil textures and treatments. No significant differences were found
between the fine and coarse textured sediment yields for any one treatment. Significant differences
were seen between plot treatments when both textures were considered together. The sediment
prediction equations developed by Meeuwig (1970,1971) did not accurately predict the sediment yields
collected from this simulator study.

Lack of a significant difference in sediment yields from the two soil texture extremes was probably due
to aggregation of clay in the shale soils to form sand sized particles. Significant differences in sediment
yield between plot treatments support evidence that disturbance of a soil increases its erodibility. The
failure of the Meeuwig equations to predict sediment yields on this study's sites in the Gallatin National
Forest does not discredit Meeuwig's work, but rather emphasizes the natural variability involved in
mountain soil environments, and the difficulties involved in quantifying soil erodibility in these areas. 
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