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Abstract:
The Tongue River Member of the Fort Union Formation (Paleocene) is a fluvial deposit of sandstone,
siltstone, shale, and coal. A depositional model of the Tongue River Member was developed based on
sedimentary structures, paleocurrent direction measurements, and grain size studies of large,
well-exposed outcrops of cross-bedded sandstone in the northern part of the Powder River Basin, near
Decker, Montana (Fig. 1).

A meandering stream flowing from northwest to southeast, and having a width of approximately 117m
and a depth of 13.6m is suggested as the type of fluvial system responsible for the fluvial deposits of
the Tongue River Member. Quantitative geomorphologic parameters of Leopold and Wolman (1957,
1960) have been determined for the stream (Fig. 19).

An alluvial flood plain model (Fig. 21) is presented which infers a very broad, flat-lying (slope =
9.41x10-4 m/m) flood plain on which a meandering stream slowly migrated. The Powder River Basin
was slowly subsiding in response to regional tectonic events in the early Paleocene. However, the area
near Decker was stable during multiple intervals of time as evidenced by widespread, thick
accumulations of coal throughout the Tongue River Member. The eastern front of the Rocky
Mountains in western Montana is postulated as the source area for Tongue River sediments in the
Decker area.

An economic evaluation of the usefulness of the depositional models is presented. Ground water
aquifer potential of sandstone and coal is discussed with respect to the models and ease of discovery of
aquifers. Coal and uranium prospecting is also presented as it relates to model interpretation. 
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