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Abstract:
Armstrong and Nelson Springs, Park County, Montana, are nationally recognized trout fishing areas.
The hydrogeology of the springs, however, has never been formally investigated. The stratigraphic and
structural characteristics of the spring area suggest the springs may issue from any one of three aquifers
present in the spring area and may be fault, stratigraphically, and/or topographically controlled. A
hydrogeologic study was conducted to determine the source aquifer(s) of the springs, the controls on
spring formation, and related groundwater flow systems.

Spring discharges and temperatures were periodically measured throughout the field study. The
positions of individual springs were identified and mapped. Local domestic-water wells were
inventoried, measured, and tested. Previously published geologic maps of the area were field checked
and modified as necessary. Finally, groundwater samples were collected from springs and water wells
for field and laboratory analysis.

Three aquifers are present in the study area: the Cenozoic Yellowstone and alluvial fan aquifers, and
the Mississippian Madison Group aquifer. The three aquifers discharge chemically distinct water.
Armstrong and Nelson Springs are made up of individual spring areas which peak in discharge at
different times of the year and are positioned at different elevations with respect to the Yellowstone
River. Some spring temperatures are seasonally dependent and some are seasonally independent. Each
sampled Armstrong and Nelson Spring discharges chemically similar water which is equivalent to the
chemical quality of the Yellowstone aquifer.

The Yellowstone aquifer is interpreted to be the source aquifer of Armstrong and Nelson Springs. The
Yellowstone aquifer is a wedge-shaped alluvial body which thins from approximately 820 m in
thickness south of the study area to 15.5 m in thickness immediately north of the study area. Chemical
characteristics, groundwater flow patterns, and groundwater temperature patterns indicate the alluvial
fan aquifer and the Madison Group aquifer are not source aquifers for the springs. Armstrong and
Nelson Springs are topographically controlled and form in response to the thinning of the Yellowstone
aquifer. Groundwater is forced to the surface to form the springs. Spring discharges, temperatures, and
positions indicate both local and regional groundwater flow systems discharge in the area. 
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