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Selected Hydrogeologic Data for the Inyan Kara,
Minnekahta, Minnelusa, Madison, and Deadwood
Aquifers in the Black Hills Area, South Dakota

By Joel M. Galloway

ABSTRACT

This report presents selected hydrogeologic
data on wells and springs in the Inyan Kara,
Minnekahta, Minnelusa, Madison, and Deadwood
aquifers in the Black Hills area of western South
Dakota. The data were used to create potentio-
metric maps for these five aquifers.

INTRODUCTION

The Black Hills Hydrology Study was initiated
in 1990 to assess the quantity, quality, and distribution
of surface water and ground water in the Black Hills
area of South Dakota (Driscoll, 1992). This long-
term study is a cooperative effort between the U.S.
Geological Survey (USGS), the South Dakota
Department of Environment and Natural Resources,
and the West Dakota Water Development District,
which represents various local and county cooperators.

The study area (fig. 1) consists of the topo-
graphically defined Black Hills and adjacent areas
located in western South Dakota. The Black Hills area
is an elongated, dome-shaped feature, about 125 miles
long and 60 miles wide, which was uplifted during the
Laramide orogeny (Feldman and Heimlich, 1980). The
oldest geologic units in the study area are Precambrian
metamorphic and igneous rocks (fig. 2), which are

exposed in the central core of the Black Hills. Sur-
rounding the Precambrian core is a layered series of
sedimentary rocks including limestones, sandstones,
and shales that are exposed in roughly concentric rings
around the uplifted flanks of the Black Hills. The bed-
rock sedimentary units typically dip away from the
uplifted Black Hills at angles that approach or exceed
10 degrees near the outcrops, and decrease with dis-
tance from the uplift. Many of the sedimentary units
contain aquifers, both within and beyond the study
area. Major aquifers in the study area include the Inyan
Kara, Minnekahta, Minnelusa, Madison, and Dead-
wood aquifers (fig. 3). Recharge to these aquifers
occurs from infiltration of precipitation upon the
outcrops and, in some cases, from infiltration of
streamflow (Hortness and Driscoll, 1998). Artesian
conditions generally exist within these aquifers, where
an upper confining layer is present. Flowing wells and
artesian springs that originate from confined aquifers
are common around the periphery of the Black Hills.

The purpose of this report is to present selected
hydrogeologic data for wells and springs that were used
in the construction of potentiometric maps of selected
aquifers within the study area. The potentiometric
maps presented by Strobel and others (2000a, 2000b,
2000c, 2000d, 2000e) were produced at a scale of
1:100,000 for the Inyan Kara, Minnekahta, Minnelusa,
Madison, and Deadwood aquifers.

Introduction 1
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Methods of Station Identification

Two methods of station identification are used
within this report to identify sites for which data are
presented. One method used to describe the location of
a site is the local number, which is based on the Federal
land-survey system for western South Dakota (fig. 4).
The local number consists of the township number
followed by “N” or “S” (north or south of the Black
Hills Baseline), the range number followed by “E” or
“W” (east or west of the Black Hills Meridian), and the
section number, followed by a maximum of four letters
that indicate, respectively, the 160-, 40-, 10-, and
2.5-acre tract in which the site is located. A number
following the last letter is used to distinguish between
wells or springs when two or more are located in the
same 2.5-acre tract. Thus, well ANG6E19AABA is in the
NE1/4ANW1/4ANE1/4NE1/4, sec. 19, T.4 N., R. 6 E.
(fig. 4).

Another method used to describe a site is the
station identification number, which is based on the
international system of latitude and longitude. The

number contains 15 digits. The first six digits denote
the degrees, minutes and seconds of latitude north of
the equator. The next seven digits denote the degrees,
minutes, and seconds of longitude west of the prime
(Greenwich) meridian. The last two digits are sequen-
tial numbers for sites located at the same latitude and
longitude. The latitudes and longitudes originally
assigned to sites occasionally are updated. In these
cases, the latitude and longitude are corrected, but the
station number remains unchanged. Thus, the latitude
or longitude may not correspond exactly with the
station identification number.

HYDROGEOLOGIC DATA

Selected data are presented for wells and springs
used in developing potentiometric maps by Strobel and
others (2000a, 2000b, 2000c, 2000d, 2000e). Data are
presented in tables 1-5, respectively, for wells com-
pleted in the Inyan Kara, Minnekahta, Minnelusa,
Madison, and Deadwood aquifers. Selected data for

4 Selected Hydrogeologic Data for Aquifers in the Black Hills Area, South Dakota
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springs are presented in tables 6-10. For wells

(tables 1-5), the mean hydraulic head, which is the
level to which water will rise in a properly constructed
well, was used in creating the potentiometric maps, and
for springs (tables 6-10), the altitude of each spring was
used.

Water-level data for wells include all measure-
ments recorded for each well. The majority of wells
have a single water-level measurement in the ground-
water database that usually was taken immediately
following completion of the well. In cases where mul-
tiple water levels are available, a mean value for all
measurements was calculated. Many of the wells with
multiple measurements are observation wells that have
been instrumented with continuous recorders, from
which daily water-level records are compiled. A mean
water level for the observation well was calculated by
taking an average of the daily values for these sites.
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Selected Hydrogeologic Data for Aquifers in the Black Hills Area, South Dakota
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