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relative gravimeters indicated temporal-gravity changes as a result of changing groundwater mass. These extremely precise measurements of
gravity required characterization and removal of internal instrumental and external environmental effects on gravity from the raw data. The
corrected data allowed groundwater-storage volume to be quantified with an accuracy of about plus or minus 0. 5 foot of water per unit area
of aquifer. Quantification of groundwater-storage change, coupled with water-level data from observation wells located near the focus areas,
also was used to calculate the effective porosity at specific altitudes directly beneath gravity stations. Gravity stations were established on
bedrock outcrops in three separate focus areas for this study. The first area, the Spring Canyon focus area, is located to the south of Rapid City
with one gravity station on the rim of Spring Canyon near the area where Spring Creek sinks into the Madison aquifer. The second area, the
Doty focus area, is located on outcrops of the Madison Limestone and Minnelusa Formation to the northwest of Rapid City, and consists of
nine gravity stations. The third area, the Limestone Plateau focus area, consists of a single gravity station in the northwestern Black Hills
located on an outcrop of the Madison Limestone. An...
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