
Mp

Mp

Mp

Mp

Qal

Qal

Mp
Mp

Mp

3700

3700

3500

3600

3500

3500

3800

3700

3800

35
00

3500

3800

3500

3800

3140

3160

31
20

31
80

3600

3260

370
0

3700

3500

3800

38
00

3600

3500

3500

36
00

3500

3500

3900

3700

3700

4100

4100

3900

4100

4000

4200

4500

4400

4200

4300

3900

4000

3600

3700
3600

3400

3400

3700
3500

3400

3400

36
00

3500

3500

3300

3300

32
00

3400

3400

3500

36
00

38004000

390
0

3700

4300

4000

4400

4100

4200

4300

4100

4000

3900

3800

3700

3800

3600

3600

34
00

3500

3500

3400

3500

3300

3500

3400

3300

3400

3900

3700

3700

3900

41
00

4000

3600

3500

3800

3600

3500

3700

3700

3400

3300

3240

3300

3200

3200

3200
3300

3400

3400

3500

3500

3500

3400

3400

3300

3140

31403200

3300

3300

3300

3400

3700

Elk Creek
Elk Creek

Blackhawk

Creek

Creek

Bo
xel

de
r

2400

1600

3000

1000

0

4000

3800

3600

1400

2000

4200

2600

4400

2200

1000

3800

1200
200

12001800

600

14
00

12
001400

800

1200

600

1600

2800

800

1400

3400

400

H

;

M

H

H

F

M

H H

F

M

H

M
F

H

H

M

F

H H

M

F

H H

H H

M

F

H

H

FM

H

g g

g

g

;

;

g

g

;

V

T

M

F H
H

 

Wards

Canyon

MEADE CO. MEADE CO.

Blackhawk

Campground

PENNINGTON CO. PENNINGTON CO.

Piedmont Butte

Petrified
Forest

Piedmont
Anticline

Stagebarn
Canyon

°

°

° °

°2818

19902590

1932

1515

7

345

987

3 2 1
6

8
9

3456123

19

32 33 34

10

15
1615 14 13 18

17

121110

3136
3534

30 29 28
27

15

22
2120

161718

25

26
27

22

23 24

13
1415

1110

12

10

(PACTOLA DAM)

44o 07' 30"
103o 22' 30" (RAPID CITY WEST) 103o 15' 

44o 07' 30"

(RAPID CITY EAST)

(RAPID CITY NW
)

(P
IED

MO
NT

)

South Dakota

Quadrangle location

Structural Contour Map, Top of Pahasapa Limestone 
(Madison Aquifer), Blackhawk Quadrangle
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Map base modified from U.S.G.S. 1:24,000-scale Blackhawk digital line graph.
Geology layer from A.L. Lisenbee and R.G. Hargrave, 2005.
Water well data digitized from Water well data collected and digitized from SD Dept. 
of Environment & Natural Resources "Online Oil/Gas/Injection Well Data" database.
Projection is Universal Transverse Mercator, Zone 13, North American Datum 1983.
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Structural Contours
Structural contours mark lines of equal elevation
of the top of a geological formation. The contours 
help to define unseen folds and faults present below 
the land surface. Dashed where projected above 
surface. Number indicates elevation above sea level.
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20'

M a d i s o n
A q u i f e r

Recharge Area

EXPLANATION
number indicates elevation of top of Pahasapa Fm, in feet 
Wells penetrating Madison Aquifer°3565

Quaternary Alluvium 
Unconsolidated to loosely consolidated, clasts to 
boulder-size; deposited in present-day drainages.

Lower
Mississippian

Pahasapa Limestone - Recharge Area
White, beige and gray limestone and dolomite. 
Contains thin lenses and beds of gray to brown chert, 
local solution breccia, and caves.

Mp

Disconformity

Syncline
Showing troughline and direction of plunge.
Solid where location certain; dashed where
approximately located. 

Anticline
Showing crestline and direction of plunge. 
Solid where location certain; dashed where 
approximately located.

Fault
Solid where location certain; dashed where 
approximately located; queried where uncertain. 
Bar and ball on downthrown side.

Contact
Solid where location certain; dashed where 
approximately located.

Monocline - Anticlinal bend
Axis located on steepest part of structure.
Solid where location certain; dashed where
approximately located. 

; ?

Monocline - Synclinal bend
Axis located on steepest part of structure.
Solid where location certain; dashed where
approximately located. 
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Structural Contour on top 
of Pahasapa Formation3400

Pahasapa Limestone Present in Subsurface Structural Contour Interval 100 feet
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