INTRODUCTION

In 1978 the U.S. Geological Survey began a 4-year study of aquifers
in the northern Great Plains. The purpose of this map, whi¢h is a product
of that study, is to show the total thickness of the Fox Hills-lower
Hell Creek aquifer. Other maps show the altitude of the top (Feltis,
1982a), cumulative thickness of sandstone (Feltis, 1982b), and potentio-
metric surface of water (Levings, 1982) in the Fox Hills-lower Hell
Creek aquifer. These maps are part of a series that describes the geology
and potentiometric surface of selected rock units of Jurassic or younger
age in the plains area of Montana.

SOURCE OF DATA

Most geologic data used to compile the map have been obtained from
records of oil and gas exploration wells on file in offices of the Mon-
tana Department of Natural Resources and Conservation and the U.S. Geo-
logical Survey. The data were derived from interpretation of geophysical
logs of o0il or gas test wells. One site per township was the optimum
density of data selected for map compilation; however, geophysical logs
were not available for all townships.

FOX HILLS-LOWER HELL CREEK AQUIFER

Sandstone beds of the Upper Cretaceous Fox Hills Sandstone and the
lower part of the Hell Creek Formation are widely used as a source of
water in eastern Montana and generally are hydraulically connected. The
sandstone beds of the Fox Hills Sandstone were deposited during a marine
regression and are overlain by fluvial and deltaic sediments of the Hell
Creek Formation. The source material for these and other Cretaceous
formations was mostly from a north-trending cordilleran highland in
western Wyoming and Montana. The stratigraphy and geologic history of
the Fox Hills Sandstone are described by Gill and Cobban (1973), who show
by stratigraphic diagrams and strandline maps the relationship of the
sandstone to other Cretaceous rocks and the position and directions of
strandline movement. The Fox Hills Sandstone is mostly tabular, but
the sandstone beds of the Hell Creek are more lenticular and intertongue
with siltstone and shale beds. The top of the sandstone beds in the
lower Hell Creek varies in vertical stratigraphic position; therefore,
the correlation of the top of the aquifer from well to well may not be
consistent in some areas. Stoner and Lewis (1980) indicate that the
upper boundary of the Fox Hills-lower Hell Creek aquifer may range from
0 to 600 feet above the base of the Hell Creek Formation and the varia-
bility in thickness of the Hell Creek is attributed to coincidental
stacking of channel sands.

The Fox Hills Sandstone and the Hell Creek Formation crop out around
the Bearpaw Mountains of north-central Montana, but no attempt was made
to determine the thickness of the aquifer in that complexly faulted
area. The outcrops are shown on a geologic map by Hearn (1976). 1In the
Hogeland basin, an erosional remnant of the formations is partly covered
by a Tertiary terrace deposit. South of the Big Snowy Mountains in
central Montana the formations also are covered by terrace deposits and
the areal extent of the rocks is not known. In the southwest part of the
area, the aquifer is tentatively extended into the east edge of the
Crazy Mountains basin where the various formations of the Livingston
Group intertongue with the Fox Hills Sandstone and the Hell Creek Forma-
tion (Roberts, 1972). In the northwest part of the study area, the
Horsethief Sandstone and the St. Mary River Formation correlate with the
Fox Hills and Hell Creek units; however, they are not included in this
report.

TOTAL THICKNESS

As shown on the map, the Fox Hills-lower Hell Creek aquifer is thick-
est (800 to 1,000 feet) in southeast Montana and thinnest (less than 200
feet) in the northeast. This distribution in thickness reflects the
concept that sediments were transported along the east-trending Sheridan
delta near the Montana-Wyoming border and spread to the north and east
into northeastern Montana and the Dakotas. The thickest deposits are
nearest to the source area and the thinnest are near the terminal ends
of the delta distribution system.
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METRIC CONVERSION TABLE

The following factors can be used to convert inch-pound units in
this report to the International System of units (SI):

Multiply inch-pound unit By To obtain SI unit
foot 0.3048 meter
mile 1.609 kilometer
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Geologic contacts from Ross, Andrews,
and Witkind (1955). Structural features
from Dobbin and Erdmann (1955)
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