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Potentiometric Surface of the Minnelusa Aquifer in the Black Hills Area, South Dakota
10315 R7E RSE R.8E. R.9E. 103 9&000.
°15' .7E. R.8E. — TS~
R.4E. R.5E 103°30 RSE ROE 7 LA ) =) ﬁ% o %M} ,U 112
103°45' R.3E. R.4E. aE ROk — v 7 S N 4 7 . 1S
104°00' R1E. R.2E R2E. R.3E SRR 27X N =T N {\\E} \N{:ﬁu M\,}/Qi \%M&%R\\ ﬁé ) / \ v o 7
onn' Q s Q [y
440 N =27 P VRSN (A D W “ a ‘ TV A N ‘ LN \ - & -
T1s. . > N N N . ) m
& 0
N \ 7 ° o 495 . B
D B
o\° y j ~ c<}} O: - 0 ! (&) : \ o O N B ; = N N \\ .
© = S o ; N\ : 7 Q N N =
@ [ V/ o N 385 °q /a g D . . = A \ 79 sz . °
N R N 035 -
a ) 9 5 ° ° Y -
b k : Q - 0 0 g :,0 ~ 6\000 % @ . us ) pa)
o K 6\00 P O e N . 5 N . ° \ % B
N N Q " b v O >
§ ° o 500, N 5000- ) & . ) =
Ny = 7/ o
o ® S Q 7 - | \ h)
A % y o LY < S - J 7 I ) S y N !
kA 0 ‘ < | © .
W QA -
Vo o Dy v e TR - : | Sl i
o B ({ ) < f Cre = 16 q | Y | < & Q q'
/ - N 5 (PN y .
T o ) el c (i @
1 0 3 o 5000 g \ e i | | “ ) 0
D g ° & . AT - 8 / b9 \\ o W -
° D 0 . - .
\ é B 1ty le ) o Q. 7 % } 6 C - 4%\“""1
[;: P g GD \ & IS = }‘ec? %
2 " = 2 (o ) ¢ B R s | é T1s
- o~ q 2 \ S . 18,
: v Oy F L & e A O o\ s \ (
o . o L o 16A .
D \> SN QB A0 é el B2 SN/ LALN [(\9 ¢ J 7\(\/ & N o 5 y o R 0
| : / SAS 7 \“ans~e {] 7 S b 3 “ 2 .
e ; : WL . ,, » IR Bl i 8 N 0
. . 9 Q (23 . B Cs gj % (Y ° 20 27 - N N \\ \ ] -
. n o ) 2 \ S e < &
ﬁ (PP - 5000 5 < % > & 0 N ) (S \ ”\>
q . ‘ 3¢ 244 78 ' -9 8080 ‘ ‘g : 3 QS B ’ / R SV -
/ NS fo ) ; ; &L SN N LS . o
\ /) > ] Q ] A
; X \ Y
o S 9 &) " el Q ) G 5} - ' 75 25 2 : S \ S
) @) 2 , 9 Q?J;, . > \ \
2 > N < S ) “ S < UEN 244 e 2, J 3 v
- 2 O . $ - A ) o TRy g \
> ) ) Ur SGENAT 8 ; N \ i
{ NAS 87 7 > ; &g p \ {> ) ) - EQ Y N P
% / 85 I3 sz : ' P e 5 o, PENMNGTON CO
0 o Q =3 \
q i . - - a . CO
6000 = N P ) 5{? v 7 ~
R \ \! -
\ e L CLETT o
0 {} N 3 PN o\ =
< & 9 \ = - —_— e Nl 0SS
S i) I ¥ ¢
I S C 349 reek Herm‘%@a \\ .
Y b ° v . N 35..:.9 335
o . q N 57 6@" »0 ° 3512 o' 3521 32 40 0 . -
® QS " o % <> 89 ) ¥ N\& T2S.
- g \ ) q 2 : A\ A & . T3s.
: . < <] [ | N
a] ﬂ -l‘nl PA%) ™~ = P Ié l / / b .
T28S. l N~ o N D > M v / e | / o o
r2s. 7 QL‘ZK 943 ’Z,g 9 2 &5 o [@j? |7 : } | o / L/ /4
o - % N E . & \ | / 7 /
e k2 o N s 7 /A o | | / /
) 2 > ¢ G(O«C 3653 | |
0 ) v R i “E , N . \ | / Y ;
v B . i : - ' 4 | /
< f < F . ) | | / 2 3
o Q
> % ° W\ - % . e s l ’ / II y) :
)] - ! - - . - Ry J o ] | \ 0
=7) S . D Q o %' - K ™ 57/ I J;I/' \\ \\ 40 v g
= —= 3 . ! ] \ ANC
-z 22 °4 <] B - AT . h D] @ <= ° I @ ) M b -7 v
N e N < S S ) Q °& Q . . ~ 637/ 1y A / t | T > ~ N\ O~
\ N &) Ve g Bismark % oA 26 /,' / / | \ \ \ /e, Y
o X ke \ - \
1 R \\ Y 24 t 1y ’D o D a 1 . < O& / - ) // ' \ E S I CEERR LR - -/-/ ------
. ~ 4 385 3 . 3 /7 7/ % / | \ N T o S SN S\ T - "§ ¢
2 - by g i % | 2 | C ) /
f (2 P '(QJ Q} = Q / - /
n ol 4 9 8 o ¢ 16 ) - O -° / [ | — 2 ) .
b o v V& ‘ St6Ckadena - B = = W / -
; - = \ 4 N uste 7 . A ; / ' / y - 7
= q &, 0 IS 0 . /| /- | / s
\ ~ S o e , P 1 B /
(£ D z 2 / /
. \ \ > ¢ @ & o 36 ; X | | = 43°45'
N = 0\ ) 3 o\ . ] -
) N ° ) . & @7 o ] 9 ' ] / R & ‘/I / i / /
N\ < (O @ / ° |
= A / /
[ K, /f . / / / T.3S.
43°45' :_ \ = % \: N 600 w —I—“ ) R 16 89 ) o 77 d LU / / \ % % < / -k ] / -’ﬁ J . T4S.
= > o ~ "? o / Q , WO ; 7 ) , .
\ \\ N A = No A ” 385 - D AL / / / ] / ! N B g
\ \ NG L/l 9 «J o : | | S : ¥
T3s. _ s v o N e ) R ’ ! e ! / )
T48S. \ < \g 8 é : ~ 2 3676 ) - 5 ) /l [I X \ .
500 \ B o . o° ° / 2 DN
\ \\ - D% ? S [N /; J/\’ /I /
1 \ ‘ > Y e 0 4] | / °<
\ \ \ s 3 3 N @ o / / /= 0 .
NG \ %j:f} ; 9 > 2 & I' S : / ‘ / / - s Ny MM
NN = , . {5 = - ~ ) o 5 i , > 7 I 5 B .
| Vo N YD Lo \ LY : ! RN ! v S : Herr 2
N o 3 = Lo § Y P Q I 2 i & 0 e
\ BN v
\ \_. Q % 0 o .
- < N . 5 2 B WA v B X Y ! z : 75 4 / I S I v i
\ = v \ “\ » 0 : . .
X N \ \ \ \ 2 ) Q © 0’ k? 4 ) CI:/D B \ D - N / T o |
‘ N ) \ 2% > . 3 Xy 2 ZDAY ! . / | '
§ N \ N . a r / 0 r / S o
S \ . " 2 0 T @ & <= - \ ) & @ |
" N AN s gt\‘\;b\ {3 : s s XU e 3 ' /
Q N 7
= K ., 9 ¢ ‘ D ) e 800 R o I %
. < S o q Y 0 o ‘3 > ~ 0 m ¢ E
1 < N & 9 ’ Q . \ 9 e N o’° < 10 \ ° ; =
e ‘ 3 NI NS L e S0 o > AN EeA -~
L
v/ 500 N S g N ; ) N & N . . \ /
F{ | p\ . 2 £ 0 | b i { ° 9% ; \ / D o
Q QN : ' [ \ / 0
VAR i? . &) = zg“\,g\?
~2 o = ) I g ° T4s.
i NI RS N C{A"\:b *a " 2 g IO > \ / / = /Zs\;:ﬂ")“" $/f'; T58S.
N No 5 %%, ST A \ 8 N 9 : 37 . : o = o %r\
Do = For oAl DI AT N i o (O U €N NN L £
) o N (§) G
T.48. [ 5 N N = g& g U \ O VN @o D\V.‘ \}/J bC/ (7 - Cﬂ//“) R
T5S. , \i ~ = a S . . S
I W 3 P) > I o, :
AN N N N AN S Q'? % A b N Py Q 8 . &S ,
. VIR ~ 1% EINE -7 A\ N Y 5
1 E > b N N PN b Z% % - ) oq Y / . s ’ <
& N </ 2, - 20 Y IS ) i Q [4
2 82 (] / / S VA
N N (%) “ N / <> o (o] .° e
g B %8 < 2 0 S AT ) - Y Ay, = )
< =Y 9 N 7 = =)
1 AR 2 N & S > © 4 / 4000 SNL.- / 3
% 2 |
V% >l TN b :,,@ \ 'S S 0’ ’ - o\ i Q
’ A NG ) = 9 o Q { N / 4 S r
1 N h AN \ \ ¢ n ! 0 o ° / / -~ % N
1 e v \ . Q d 1
(ZD ‘ " ) ) A ) g g q}l b 267 : !
N\ \ Q S - > °
E - \l/ ‘% \ \\ s v 500, O?QAX Q @ % b ~ / s?ooo / C’% i
1 o \ \ oY (g /
\ AN Q . / ) Ve
@) 7 o7 DN IN AN =] 0 3 5 J 3 /
>" y N N N o iz “Qb“ 1 B 0 / / (b‘b N PA % /
' / o SN N - ° / 7 z ) S
B 1 \ \\ N N A 3 B / , / u,oo
D 3706 N o N S ~ = N S
: S Q N\ N 0 2
g < N S \g ~ = /
3 N N ~ . / — / T5S.
. N N < - / / s T6S.
. 7] N AN N AN < N ~ = ' ! D J—U r\ \/J
> < s . A & oS A ¢
T5S. > > 3 g /
T6S. 2 . N Lo BN I . | -
2 N N
. \ 2 o N { N | z I :
5 AN AN N N o : v]o . P i T
~ Z : 0 ] '
AN N \\ \ \\ \ ~ 7/ 7/ o ’ | f ] u N %
: © AARESN > NS / 7 AN : I Al f >
0 N N TNy N >~ = / / i | Z
4 9 N y S > / / l S Z
< N ~ k - = “ \ | o
; A\ Q a\ ~ ‘ s ~ \
1 . \ ~ 7 d s - \ z
. 72000 @ . : AN N S NN . - P - I oS ) / Q
N
. B \ S N NN N N N < < s ! = ! N
R < \ N > DN % Y
! . N N h N7 h N : \ % 4 34868 ~
) \3 PR (=) —
.= . N N\ - =) .o
. ) . N N N N K%;) & A\ // ﬁ 1€ | | 0
CJ
oD N > N N L1 fisoo > A N )
1 8 N Y - 39 H / .
1 4000 B > O N AN \ \ / 2L ' ) 6o . 2, J :
> E 2, { = 3 A 3 L ez
ﬂ N RN Z $ 000, // Buffjlo
: MU 2 2 o] )/ A n / Gap| \Q &
9 N R () o 4195 ] (3304 , % . = \ &‘Q 4
43°30' ’ < AN 705 $ o ' . N ;
o | SR y . Vs $ ; :
% . 4 ° ) S ¥ i S
< N g Pk °> T6S.
: ~ 4 T7S.
N N N o A - — — —
: . 3 _\ \ N - \ - ) 1V
- ° S
T.6S. L3 \ N ~ I i N / 1 Z 7 J S
T7S \ N N\ SN NS ! 1S 2
7S LL RIXER C s N RN N { a0 < : v
' L\ . ! ) o N
L4 [=3
1 - S
~ / U Q -
. N / )
1 o 0 = 0 {
Q§ . 5 - % 0 2 \
- - N
m | 35 ° N / " N
1 \ by, ) - 0 % ; 1 V4
0 2000 e
' i 7 . Q¢ <
1 . L\ > . 4 l‘lng l / & l% ﬁ .
383218 T { ‘ {
- N —
369 ! g \ o ) —
1 \ 2,
. Chey,, < - ’ Rl S \°
S < oo & 85 / <
|ﬂ,\ IS 35 3 ¢ | 79, 6 § a
— = 3336
T RN 3 Y &a
.
' ; @ : Y00, /
— 350 / ) 4 M o
400 AN Ch — onn'
R.8E. R.9E. 103°00
3470 Fr’ﬂ %) 0 Vﬁ
L\W \ ~ . )‘/’@ \
T7S. | \g X R 3376 |
T.8S. / 456 % B
' Y,
| / Y D g Q X 3533 55 14 Q | —
- ‘ I N <
' ( 5 Y4000 ) / % . Q{v\m
. i ; 565 ~ S EXPLANATION
«\\/{5 / - o ™ \\k Outcrop of the Minnelusa Formation
1 s ™ 345 / ; ; @ R / N
3 E A3 %&_\ Minnelusa Formation present, but overlain directly by surficial deposits
NS 1 . . .
A m o / = \ \\\ Minnelusa Formation absent
— . N .
% saag |\ O -/ X Fault—Dashed where approximated, dotted where concealed.
9 . c o/ .
Q ~ 7 - Bar and ball on downthrown side
1 T
. 2 S 3 / P Anticline—Showing trace of axial plane and direction of plunge.
- A & e = — - Dashed where approximated, dotted where concealed
. N \ X 200p, — A 0/{{\2 S Syncline—Showing trace of axial plane and direction of plunge.
ﬁf’ V-\,é\ 5 Dashed where approximated, dotted where concealed
o \ Angostura ﬂ\ ? Monocling—Showing trace of axial plane. Dashed where
' 0 o oo Reservoir (/ | {r\/—\ T8s approximated, dotted where concealed
000 . . i . ) .
) dgemont % %i} R @ Ny = ﬂ ) T9s. <_I_, Dome—Symbol size approximately proportional to size of dome.
T.8S. R l NG N 7 W . Dome asymmetry indicated by arrow length
T9S. \\ . ' g D \ 3
- m i - ———3500— — — — Potentiometric contour—Shows altitude at which water would
g ¥ L \ have stood in tightly cased, nonpumping wells. Contour interval
3 - e 100 feet. Dashed where inferred. Datum is sea levell
3“4;4 Well—Number is mean hydraulic head of the well, in feet above
N ™ 77 sea level. "R" indicates continuous recording wells
- 71 0 . Spring originating from Minnelusa aquifer—Number is altitude
o 4820 i .
= . of the spring, in feet above sea level
e o &
{
© > B 43°15' ISea level: In this report, the term "sea level" refers to the National Geodetic Vertical Datum
N of 1929 (NGVD of 1929)
01! ! \ 5 '
43°15 o
- S b -
\7 B
S \ e X
SN o
$ - )
\g EX ™~ N D&
‘ x g I
L 1 01 [l
b N 103°30" R.5E. R.6E. R.6E. R.7E 03715
T.98S. J
T.10S. GIWQO “ J
o ; X
M~
i
=1 T i ) N
- 471
ol E@ -
= ; T10S.
(il // - , \
1 B
N //' \ ‘
1 ;_\
1
& 71
. \\ 8
. .
- \
1 - \‘\ (
' 2%
o
\ Db
N KVL\ I — oamr R.3E. R.4E.
104°00" R.1E. R.2E. R-2E. R3E 103°45
Planimetric base from U.S. Geological Survey digital data, 1:100,000: Hot Springs,
1985; Lance Creek, 1981; Mt. Rushmore, 1977; Newcastle, 1979
Topographic base modified from U.S. Geological Survey digital data, 1:24,000,
from maps dated 1950-84
Universal Transverse Mercator projection < NOR\TH DAKOTA |
Zone 13 :
North American Horizontal Datum 1927 S
E -
(@)
=
— Y{ | g
| 2
O e - Z
2
= SOUTH=DAKOTA 2
9
=
Area covered by
e t | \[
this shelet j \h <
NEBRASKA \& o
SCALE 1:100,000 For sale by the U.S. Geological Survey
2 0 2 4 6 8 10 MILES Branch of Information Services
[ f ! f ! I ! f ! f J Box 25286, Denver, Colorado 80225-0286
H ——— —
2 0 2 4 6 8 10 KILOMETERS

LAND SURFACE CONTOUR INTERVAL 200 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

Potentiometric Surface of the Minnelusa Aquifer in the Black Hills Area, South Dakota

By

Michael L. Strobel, Joel M. Galloway, Ghaith R. Hamade, and Gregory J. Jarrell

2000



