
10 cm th ick underlain by a blocky clay subsoil in nonsaline-alkali areas. In saline­
alkali areas, the surface layer is a crust up to 2.5 cm thick when the soil is dry, or 
is a thin layer (up to 0.8 em thick) underlain by compact, structureless clay. 
Deep, wide cracks are extensive in many of these soils when they dry after rains 
(Moshier and Fielder 1967). The mechanical properties of such soils may render 
the habitat unsu itable for Richardson's ground squirrels, which seem to prefer 
sandy and gravelly soils (Howell 1938). Physiological factors may also playa role. 
Many of these soils may have high temperatures in summer due to the grayish 
color. shallowsurface layers, poor vegetationalcoverage insaline-alkali areas , and 
high ambient temperatures in summer (Moshier and Fielder 1967). McNab 
(1979) found that , to tolerate high burrow temperatu res , fossorial and burrowing 
mammals weighing over 80 g must reduce basal metabolic rates and increase 
minimum thermal conductance. Where a species can not do this . burrow tem ­
peratures can limitdistribution. 

Richardson 's ground squirrels were apparently prevented from following 
alluvial soils down the north side of the Yellowstone River because the river 
follows the north valley wall from Billings to the mouth of the Bighorn River. The 
channel pattern is sinuous where the river is controlled by the valley wall, result­
ing in small discontinuous alluvial areas against the valley wall (Koch et al. 1977). 
A similar situation exists on the M issouri River in northern Fergus County 
(Allen 1968), which may have prevented the movement of ground squirrels along 
its south side. 

The conclusion that the continuous band of bentonitic clay soils found be­
tween the Yellowstone and Missouri Rivers is a barrier to the dispersion of 
Richardson 's ground squirrels is basedon circumstanti al evidence. However, un­
suitable soils and soil temperatures act as barriers in the distribution of some 
fossorial rodents (Davis 1940 , Kennerly 1959 , Miller 1964 , Downhower and 
Hall 1966, McNab 1979). 
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Cada, Neil Martin , Harold Wentland , Bernard Hildebrand, William Matthews , 
Craig Swick, Monty Sullins , Searl Trenk , Wade Kincheloe and William Mc­
Connachie. I also wish to thank Robert S. Hoffman, O ifton C. Youmans, Robert 
E. Moore and Philip L. Wright , for reviewing the manuscript. I thank Michael 
Garverich for helping me to interpret the geology and soils information and Clif­
ton C.Youmans for valuable discussions . 
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