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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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Table 6. Selected data for springs used in developing potentiometric map for the Inyan Kara aquifer

Station Latitude Longitude Altitude, Discharge Date of
USGS local . e . .
number identification ] in feet above (gallons per discharge
number (Degrees, minutes, seconds) sea level minute) measurement
Fall River County
8S 4E 8BAAC 432226103403001 432226 1034030 4,500 0.53 06-01-95
8S 4E 8BBDB 432228103401201 432228 1034012 4,330 8 06-01-95
Table 7. Selected data for springs used in developing potentiometric map for Minnekahta aquifer
[--, no data]
USGS local . Stg'.cion. Latitude Longitude ' Altitude, Discharge Pate of
number identification ] in feet above (gallons per discharge
number (Degrees, minutes, seconds) sea level minute) measurement
Lawrence County
7N 1E36CDBA 443116103563601 443116 1035636 3,780 5 11-08-95
6N 2E16CCBC 442833103531801 442833 1035318 3,940 -- --
6N 2E15DACC 442812103511500 442812 1035115 3,720 -- --
Pennington County
IN 7E32AA 440027103173801 440027 1031738 3,963 -- --
Custer County
5S 3E31ADBA 433431103475001 433431 1034750 4,510 9.87 07-10-95
6S 6E14CDB 433128103223401 433128 1032234 3,470 -- --
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Table 8. Selected data for springs used in developing potentiometric map for the Minnelusa aquifer

[--, no data]

Uiﬁrsn tl’c;?al ideﬁ'ttﬁﬂ:oart]ion raude - Longtude in ?\elfei: ua(:)eo’ve (gDailslg;lasrgir diZ?:tr?a‘rJ;e

number (Degrees, minutes, seconds) sea level minute) measurement
Lawrence County
6N 1E24CCAB 442746103565201 442746 1035652 4,240 10 10-22-81
6N 1E25BCBB 442719103570301 442719 1035703 4,640 30 10-22-81
6N 1E30DAAD 442706104015401 442706 1040154 4,640 9 08-21-90
5N 1E 4AACB 442545103593901 442545 1035939 5,190 3 10-19-81
5N 1E 3DCDB 442504103583501 442504 1035835 5,155 4 10-19-81
5N 4E 8DDDC 442409103390601 442409 1033906 4,460 - --
4N 1E 9DBBB 441917104001501 441917 1040015 5,835 3 10-15-81
3N 1E 6AABB 441524104022301 441524 1040223 6,350 0 07-26-90
3N 1E 9ABAC 441427104000501 441427 1040005 6,620 .01 08-15-90
3N 1E 9DCCA 441346104001301 441346 1040013 6,720 1 10-01-81
3N 1E21DACB 441213103595701 441213 1035957 6,585 2 11-27-81
2N 1E 6CDCD 440920104025801 440920 1040258 6,200 2,090 07-18-90
2N 1E 7CDCA 440830104025201 440830 1040252 6,380 9.87 06-10-94
Pennington County
IN 1E23DCDA 440132103573701 440132 1035737 6,810 13.9 06-12-95
1S 1E14ACCD 435750103574501 435750 1035745 6,415 4.93 06-14-95
1S 1E19CDCC 435632104025901 435632 1040259 6,055 3.59 06-16-95
1S 1E31CDAD 435452104024601 435452 1040246 6,020 8.08 06-16-95
1S 1E 5CCBB 435405104020101 435405 1040201 6,020 13.6 06-16-95
1S 2E30DBAB 435602103552101 435602 1035521 6,430 30.9 06-14-95
2S 1E 2DBBB 435417103575301 435417 1035753 6,110 2.69 06-14-95
2S 1E 2BDAA 435432103575401 435432 1035754 6,090 7.69 06-14-95
2S 1E 3CCAD 435400103592701 435400 1035927 5,960 20.6 06-16-95
2S 1E 8BBCB 435345104020201 435345 1040202 6,010 1.79 06-16-95
Custer County

2S 1E36BCAB 435008103570601 435008 1035706 5,740 0.01 07-28-95
2S 1E34DBAC 434953103585201 434953 1035852 5,410 1.9 07-25-95
2S 2E31DDAB 434941103550201 434941 1035502 5,770 2.69 07-13-95
3S 2E 6BDDC 434906103553701 434906 1035537 5,680 4.04 06-26-95
3S 2E 4CCBC 434847103534301 434847 1035343 5,890 8.01 06-26-95
3S 2E9AACC 434827103525001 434827 1035250 6,040 9.86 06-26-95
3S 2E 8DBDD 434800103540501 434800 1035405 5,720 5.17 07-28-95
3S 2E18CCAC 434702103555301 434702 1035553 5,330 6.66 07-13-95
3S 2E28DBB 434533103530401 434533 1035304 5,630 11.6 06-27-95
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Table 8. Selected data for springs used in developing potentiometric map for the Minnelusa aquifer—Continued

[--, no data]
Uiﬁri tl’c;cral ideiiﬁﬂ:oart]ion raude - Longtude in I;\el':ei: ua(:)eo’ve (gDaiTIg;]asrgir diZ?:tr?a?g;e
number (Degrees, minutes, seconds) sea level minute) measurement
Custer County—Continued
3S 2E27DBCC 434526103515201 434526 1035152 5,840 22.9 06-27-95
4S 2E SABDA 434411103540301 434411 1035403 5,280 4.04 08-18-95
4S 3E 6BDCA 434356103483101 434356 1034831 5,440 36.8 06-21-95
4S 2E 2DCBC 434335103504401 434335 1035044 5,400 4.04 10-10-95
4S 3E 7TBACB 434319103483301 434319 1034833 5,440 6.5 10-10-95
4S 2E12BAAD 434312103490301 434312 1034903 5,300 11.5 08-18-95
4S 2E12ADCC 434301103490801 434301 1034908 5,240 21.4 08-18-95
5S 3E13DDCB 433635103420601 433635 1034206 4,880 4.04 08-24-95
5S 4E29DDDD 433446103393201 433446 1033932 4,820 1.79 08-24-95
5S 4E35CDCC 433353103364701 433353 1033647 4,620 39.5 05-30-95
5S 4E35DDBC 433611103335801 433611 1033358 4,620 157 05-19-95
6S SE1I6CBAA 433142103320801 433142 1033208 4,390 1.79 05-30-95
6S 5E21BCBC 433056103322201 433056 1033222 4,240 17.9 05-30-95
6S 4E26BA 433047103364701 433047 1033647 4,620 15 08-10-87
Fall River County

7S SE10DCBA 432703103302801 432703 1033028 3,625 1,000 04-21-94
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Table 9. Selected data for springs used in developing potentiometric map for the Madison aquifer

[--, no data]

U?ﬁfi tl)c;cral ideitﬁ'i[i:oart]ion Latude - Longitude in ?‘eltei: uactj)%ve (gDaiT‘I.(c:)rrllasrg(eer diZ?:tr?a?gf]e

number (Degrees, minutes, seconds) sea level minute) measurement
Lawrence County
5N 3E14BABC 442404103432601 442404 1034326 4,880 0 08-13-90
5N 1E13DBBD 442337103561501 442337 1035615 5,340 10 10-20-81
4N 3E33BBAB 441615103451701 441615 1034517 6,130 30 08-21-94
4N 3E33ACDB 441553103454301 441553 1034543 6,130 25.6 08-21-94
4N 2E21BBAB 441756103533501 441756 1035335 5,810 20 10-13-81
4N 2E 3BB 442034103522201 442034 1035222 6,080 -- --
4N 1E35CDAB 441534103575901 441534 1035759 6,390 2.5 10-13-81
4N 1E26BCDB 441647103581801 441647 1035818 6,360 0 08-14-90
4N 1E 9DACA 441855103594701 441910 1035950 5,765 1,230 08-23-90
4N 1E 3DD 441949103583201 441949 1035832 5,480 - -
3N 3E 6DDAD 441440103474701 441440 1034747 6,220 7.7 07-24-90
3N 3E 5SAABD 441518103464001 441518 1034640 6,120 63.3 08-21-94
3N 3E 4BBBA 441524103462101 441524 1034621 6,120 33.7 08-21-94
3N 3E 4BAAC 441521103455201 441521 1034552 6,130 30 08-21-94
3N 2E34BBAD 441058103521401 441058 1035214 6,510 9 07-05-94
3N 2E19CDAC 441201103553201 441201 1035532 6,220 2 10-01-81
3N 2E17BDCC 441315103543301 441315 1035433 6,155 4 10-01-81
3N 2E15ABAB 441337103514401 441337 1035144 6,155 120 11-03-81
3N 2E12BBAA 441430103495001 441430 1034950 6,060 120 11-03-81
3N 2E 6CCCD 441434103560001 441434 1035600 5,880 3,780 12-09-81
3N 1E24ADCD 441223103561501 441223 1035615 6,240 1 08-02-90
3N IE12DACD 441358103561401 441358 1035614 6,050 .01 07-26-90
3N 1E 2BACC 441512103580501 441512 1035805 6,380 0 08-14-90
2N 2E 4DDBA 440933103524101 440933 1035241 6,180 941 07-16-90
2N 2E 4DACC 440935103524601 440935 1035246 6,180 304 07-16-90
2N 2E 4DACB 440943103524701 440943 1035247 6,180 31 07-16-90
Pennington County

2N 2E17DCBD 440740103540901 440740 1035409 6,530 30.9 06-13-95
2N 2E14CCDD 440734103510401 440734 1035104 6,370 15 07-12-95
2N 1E22ABDC 440722103585001 440722 1035850 6,730 5.08 08-22-95
2N 1E20AADC 440721104005901 440721 1040059 6,620 45 08-14-95
2N 1E16BBD 440820104004000 440820 1040040 6,480 0 08-22-95
IN 7E18CBAA 440243103193701 440243 1031937 3,470 673 10-13-95
1IN 1E SABBB 440402104012601 440402 1040126 6,340 178 08-14-95
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Table 9. Selected data for springs used in developing potentiometric map for the Madison aquifer—Continued

[--, no data]

U?"eri tl’c;cral ideﬁiﬁﬂ:oart]ion raude - Longtude in I;\el':ei: ua(:)eo’ve (gDaiTIg;]asrgir diZ?:t:a?gje

number (Degrees, minutes, seconds) sea level minute) measurement
Pennington County—Continued
IN 1E 5CCA 440415104014000 440415 1040140 6,415 - --
1S 2E23DBAA 435653103502801 435653 1035028 6,350 696 07-17-95
2S 3E 8ABBC 435347103470701 435347 1034707 6,610 281 08-01-95
Custer County
3S 2E35ABDD 434458103503001 434458 1035030 5,380 30 06-02-95
3S 3E8ACDC 434813103470001 434813 1034700 6,190 195 08-23-95
Fall River County
6S 6E14CDB 433128103223401 433128 1032234 3,470 3,950 10-03-94
7S 5SE10DCBA 432703103302801 432703 1033028 3,625 1,000 04-21-94
8S 5SE20DBCB 432006103330501 432006 1033305 3,450 8,550 01-19-79
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Table 10. Selected data for springs used in developing potentiometric map for the Deadwood aquifer

[--, no data]
USGS local ideitﬁ'i[i:oart]ion Latude Longitude in IfAeItei:uactj)%ve (gDaiT‘I(c:)rr]]asrg(eer diZ?:tr?a?gf]e
number number (Degrees, minutes, seconds) sea level minute) measurement
Lawrence County

5N 3E22AADC 442304103435401 442304 1034354 4,760 - --

4N 2E 9CCAA 441904103532601 441904 1035326 5,180 - --

4N 2E 9CDCD 441854103531801 441854 1035318 5,240 - --

4N 4E25BBDC 441656103352701 441656 1033527 5,150 0 07-23-90

4N 3E31BDAA 441627103481801 441627 1034818 5,880 - --

4N 2E25DC2 441624103462401 441624 1034624 5,980 - --

3N SE 4BACC 441512103313901 441512 1033139 4,860 168 07-23-90

3N 3E 4BBAC 441518103461701 441518 1034617 6,060 - --

3N 5E16BDAA 441323103312301 441323 1033123 4,850 0 07-23-90

3N 3E14CBBB 441310103435901 441310 1034359 6,120 39.5 08-06-90

2N 2E10DBDD 440840103513801 440840 1035138 6,075 0 07-25-90
Pennington County

1S 2E23ADDA 435702103501201 435702 1035012 6,380 30 04-27-95
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