
-500

-600

-500

-500

0

-2500

1000

-2250

3000

-1000

-1200
-1300

-1000

1000

-1750

-2000

-1000

-1500

2000

200

600

500

400
3500

-200

1500

1500

3000

3000

2500

-2750

4500

64
00

63
00

4000

62
00

6500

60
00

61
00

59
00

58
00

5500

4500

1800

5000 4500

4600

4000

4000

5000

500

-2000

1500

4500

100
0

4000

1000

4800

1500

500

2500

3500

0

-1500

-20
00

2000

-1750

5000

3000

-1400

2500

3500

2500

2000

1000

-1100

700

-1300

-1500

5000

45
00

3500

3000

0

-1200

-22
50

-2000

2000

-1500

1500

1000

25
00

-2250

0

500

-900

-2000

-20
00

4000

65
00

-1300

-1750

2500

0

-1000

-800

-400

-25
00

-2250

-2500

-2750

-2250

-1750

800

0

-2000

-1750

-1500

-1400

-500

1000

-1750

-2000

-2250

-1400

-1400

-1000
-1100

2000

!
!

!

!

!

!

!

!

!!

!

!

!

!
!

!

!
!

!

! !
!

! !
!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!
!

!

!
! !

!

! ! !

!

!
!

! !

!

!

!

!

! !

! !

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

S

F

M

F

M

F

M

F

S

F

;;

;

;

;

;

;

;;

;

;

;

S

F

M

F

F

;

S

M

;

;

F

;

F

F

F

M

F

S

F

M

;

S
S

F

£¤85

£¤212

!(34

£¤85

£¤212

!(34

£¤14A

£¤85

£¤14A

£¤385

!(168

£¤212

!(73

!(79

§̈¦90

M E A D E

B U  T  T  E

L  A W R E N C E

P E N N I N G T  O N

P E R K I N S

H A R D I N G

Z I
 E 

B A
 C

 H

Crow Creek

Owl Creek

Hay Creek

South Indian Creek

Elm Creek

Horse Creek

De ep
Cr

eek

Boxelder Creek

Cherry Creek

RedwaterRiver

Sulphur Creek

NorthFork

Moreau Rive r

BeaverDam Creek

Boxelder Creek

Bear Butte Creek

Sand Creek

Bel l
eFo

urcheRiver

Belle Fourche River

Bel le Fourche River

Bel le Fourche River

Red Owl Creek

Alkali Creek

White O wl Creek

Indian Creek

South Fork
Moreau River

Pine Creek

False BottomCreek Hay Creek

Brushy Creek

East Elm Creek

Spe
arf i

sh
Cre

ek

Whitewood Creek

Elk Creek

Elk Cre ek

Elk Creek

Belle Fourche 
Reservoir

L ead

Spearfish

Sturgis

Deadwood

Belle
    Fourche

Newell

Fruitdale

Nisland

Whitewood

Black  
Hawk Ellsworth AFB

Faith
R12E

R9E

R16E

T 5N

T 3N

T 4N

T 6N

T 9N

T 11N

T 8N

T 7N

T 10N

T 12N

T 13N

T 2N

R17E
R14E R15E

R11E

R2E R4E R5ER3E

R13E

R6E R8ER7E

R10E

R1E

T 14N

2590

2075

2685

2900

2345

38103820
2868.62

5280.2
2401

3690
3540

3553 33603571 2662

3710 3080 3040 2380
31653420

3120

3107
2922

2665.48

1653

1980

1635

1112

325
-1340

355

-1606

112

1889

4273
4418 961

2554
2758

3530
1739

2549
3229

2674

1265
3449

4311

2867

3962 3364

2603

324

4242
4200

3219 3106
4302

3546 346439933902
35383951

3725

27093391

25212929

3516
2695

3567 21463557

3105

2438

18662071

1681
1213

866

-1024
273

-92

44
-680

-1460

-1686

-1733

-2262

-1973

-1765

-1073

-1686

-2009

-2182

-2222

-1951

T his map is a product of the Belle Fourche River Watershed
Groundwater Study performed by RESPEC, and is part of a
series of 1:180,000-scale structure contour and depth-to maps
for the study.  T he study area consists of Butte, Meade, and
L awrence counties located in the Black  Hills of South Dak ota.
T he study focused on four major aquifers including the Inyan
Kara, Minnelusa, Madison, and Deadwood.  T he purpose of this
map is to show the elevation of the top (structure contours) of
the Madison (Pahasapa) L imestone within the study area.

T he outcrops and structural features shown on the map are
from Martin and others (2004), with modifications to the
structural features from L isenbee (1985).  T he data points
shown on this map were compiled from the interpretations of
drillers’ logs of numerous monitoring, water, and oil and gas test
holes.  T he primary drill-hole data sources used in this study are
digital databases generated by state government programs: (1)
the well completion report database created by the Water Rights
Program, South Dak ota Department of Environment and Natural
Resources, (2) the lithologic logs database created by the South
Dak ota Geological Survey Program, and (3) the oil and gas
database created by the Minerals and Mining Program, South
Dak ota Department of Environment and Natural Resources (see
REFERENCES).  T he locations of wells and drill holes are
typically recorded based on legal location, thus the plotted
latitude and longitude of these points is only approximate.  T he
ground-surface elevation was also determined in ArcGIS from
30 m DEMs.
Existing structural contour maps, such as those produced by
Gries (1981) and by the U .S.G.S. as part of the Black  Hills
Hydrology study, were used as guides and modified according
to available well log data.  Few modifications were made to the
U .S.G.S. structure contour maps near the outcrop, unless
justified by additional well control data.  In areas where no wells
penetrated the formation, the altitude of the top of the formation
was estimated based on the structural contours and well logs of
shallower units; these areas are less accurate than areas
nearer the outcrop and are dashed as distance from k nown data
points increases.
T he contour interval on this 1:180,000-scale map is 100 feet in
proximity to the outcrop and where data points are dense
enough to warrant such an interval.  At distance from the
outcrop, the contour interval is increased to 250 feet below the -
1500 elevation contour.  A few data in the drill-hole database
are excluded from the map because they are interpreted to yield
improbable elevations.  In all cases where drill-hole data were
not used for contouring, the data are still within the drill-hole
database, and thus, can be considered in alternative
interpretations by users of the map.  Both the database and the
contour lines are available digitally.
T he decision of which data in the drill-hole database are reliable
is based on all available geologic information, but ultimately it
was subjective and at the discretion of the author.  In general,
the accuracy of the lithologic log may be questionable and/or
the location could be inaccurate.  Only wells that were believed
to be accurate are displayed on the maps.

INTRODUCTION

DATA

Reasonable efforts have been made to ensure that this map accurately reflects the
source data used in its preparation. T his map is date specific. As additional data
become available, geologic interpretations may be revised and the map may be
updated.  T his map should not be enlarged or otherw ise used in an attempt to
interpret more detail than can be seen at the 1:180,000 scale.

Contour interval is 100 feet to 250 feet. Contour datum is mean sea level. 
Map Projection:

North American Datum 1983
U T M Z one 13N

:
SCAL E 1:180,000
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Kilometers
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