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GEOPHYSICAL AND LITHOLOGIC LOGS OF NINE TEST HOLES
DRILLED DURING 1978 IN HARDING COUNTY, SOUTH DAKOTA

By Frank B. Kistner

INTRODUCTION

Between.October 25 and November 1, 1978, nine coal test holes were
drilled and geophysically logged near Ludlow, in ﬁarding County, South
Dakota (fig. 1). Drillihg was conducted by personnel (and drilling
equipment) of the U.S. Geological Survey (USGS) as.part of an ongoing
USGS program to evaiuate and classify mineral lands in the public domain.
'The'purpose of the program is ‘to géther data on the thickness, extent,
correlation, quality, and recoverability of coal :beds, and the thickness
and lithologic characteristics of the associated rocks in the Tertiary
Tongue River and'Ludlow—Cénnonball Members of the Fort Union Formation
in the Willistoﬁ Basin. | |

The occurrence of lignite in northwestern South Dakota has been
discussed by several writers (Winchester and others, 1916; Searight,
1930; Béker, 1952).. Discovery of uranium associated with these lignites
has drawn the attention of numerous investigators to this area since the

mid-1950's (Curtiss, 1955; Denson and others, 1959; Pipiringos and others,

1965; Dane, 1978). Several authors (Hares, 1928; Kepferle and Culbertson,

1955; Rehbein, 1977) have discussed the general geology, stratigraphy,
and depositional environments of the thidker lignite deposits in North
Dakota. These discussions apply in a general way to the coal geology of

northwestern South Dakota.



Although considerable uranium exploration.drilling has been conducted
in the Ludlow area, there has been no previous coal drilling to the writer's
knowledge. This report presents geophysical logs and field lithologic de-
scriptions lagged (or corrected in depth intervals) to match the geophysical
logs. Test holes CD-78001 through CD-78071, inclusive, and test hole CD-78081
were drilled in Wyoming and their logs were presented in a report by Kistner
and others (1980). Table 1 lists the locations and test-hole numbers of all
holes drilled in Harding County, South Dakota, durihg the 1978 field season.

Specific drill-site locations, following the system of land survey used
by the U.S. Bureau of Land Management, appear on the individual log headings.
The locations are expressed as distances, in feet, scaled from section lines
as they appear on topographic quadrangle sheets. Elevations are approximate
for all test holes. |

A conventional rotary drill was used, with circulating water as the
usual drilling fluid. Continuous 10-foot samples were collected except
.where circulation was.difficultrtb maintain. Where circulafion could not
be maintained an air—mistndrilling-mediumvwas used and no samples were
collected. Samples were logged by a geologist in the field and then bagged
and sengvto thé UsSGS storage faéilities in Casper, Wydming. Field 1§gs
were completed for each test hole and are on file in Casper.

The'usual geophysical logging procedure was to run a multiconductor
probe equipped with gamma-ray, resistance, and spontaneous poténtial
detectors. ‘Wﬂere problems existed with drill-hole instability, the drill
pipe was used to temporarily case the hole, and a gamma-ray casing collar
locator log was run. through the drill pipe. The logs were photographically
reduced to-a vertical scale of 1 inch to 50 feet for éonveniencé in reproducing

this report, and .the originais are on file at the Casper office. -



The identification of lignites from geophysical logs is discussed at
length by Kaiser (1974, p. 32), Kaiser and others (1978, p. 67-68), and
Rehbein'(1977, P. 3=4)., Gamma-ray logs were found to be generally the
most useful, followed in order of usefulness by density, neutron, acoustic

. (sonic), and electrical logs. Induction logs, used alone, were found to
be the least rgliable for the identification of lignite beds, especially
near the outcrop. This experience is supported by the logs presented in
this report. The single—point resistance log often does not respond to
lignites. Is is thought that the water quality and content of the lignites
in relation to their enclosing rocks dictates this lack of electrical
response.
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Figure 1. - Coal test holes drilled during 1978 in Harding
.County, South Dakota, (Hole numbers.in Table 1 are preceded by CD-780__.)

Countvy, South Dakota

Table 1.--Summary of information for nine coal test holes in Harding

Location

Test-hole , _ Depth (feet)
Number T.N. R.E. Sec. - 1/4 - Drilled Logged
CD-78072 22 "6 34 NE - 400 390
CD-78073 21 7 18 NW 200 200
CD-78074 21 . 7 19 SE . 500 490
CD-78075 21 7 - 22 SW © 300 300
CD-78076 22 9 230 SW 540 530 .
CD-78077 22 8 19 NW 500 490
CD-78078 22 7 9 NW 420 -417
CD-78079 22 "5 26 - SW 620 610
CD-78080 21 6 14 NE 200 190
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 UNITED STATES GEULUGICM' SURVEY HOLE NOcp-7s07

» SHEET: OF 2
AREA Southern Williston Basin ) QUAD NAME Ludlow SE ]
DATE STARTED 10-25-1978 DATE COMP 10-26-1978 COUNTY  Harding STATE south Dakota
LOCATION: SEC. 34 T.22wn., R 6& , FOOTAGE LOC.  s9%0 AL 1650 feax | SROUND 5090
' , __ FOQTAGE TOTAL
SIZE AND BIT TYPE: s5-in. wing __[ROTARY 400 __ [cORING. O 1 0EPTH 400
DRILLING AGENCY: uscs/co/Nria DRILL TYPE:  Portadrill 526 | Wirgp'® M8
LITHOLOGY RECORDED BY F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS Gamma ray logged through drill pipe ‘
" Noisy SP curve
SP « 20 MV . ' .
RES = 10 OHMS
B GAMMA ' DEPTH
B T.C._4&_SEC.-RANGE > CPS %)
LITHOLOGY =4 : - | =
= Z| LOGCING SPEED L6-17 FT/MIN| LOGCING SPEED _6-17 F/MIN| = | =
LOGCED OEPTH 390 _____ | LOGGED DEPTH 2% =
— Sandstone; 1t- brn, silﬁy, w/white . ’ 0—0
quartzite flakes; thin lignite at 5 ft = F
111 . L . Ll -
- Claystone, light-gray; 2 f¢
- lignite at 15 ft. -
27 . )
_ 10
=1 Sandstone, light-brown, fine,
i moderately well sorted, weakly

cemented, micaceous, weathered.

_ o ~20
73 Claystone, with lignite interbeds
- from 78 to 83 and 86 to 89 ft;
" weathered to 90 ft.
93
- Sandstone, gray, fine to medium, poor+, .30
ly sorted (clayey) in part, weakly
=1 to strongly (125-127 ft) cemented,
] "salt- and-pepper' appearance.
=1130 - 40
—50
-
. —60
— Siltstone, gray to dafk-brownish—
.gray with lignite beds from 157 to -
- 164 and 177 to 179 ft; probable e =70
4 lignite beds from 145 to 148 and ;
from 315 to 316 ft. Numerous . . s T il b
— thick to very thick interbeds of finel[l EERMA SEEN .. (GRS LR A
] sandstone, and thin cemented streaks ~ AHIEE. .
below 140 ft. : T T - 80
-~ : ISR
28 - 90
S o
L | .t -
R
I -100
. ST RRL -1
. i . ey )
Trig | R T o . : ~
IR R, - i
' 350

6"




UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD-78072

SHEET 2 OF 2
REMARKS:
GAMMA DEPTH
e T.C._4_ SEC.-RANGE —5__ CPS o«
LITHOLOGY = o | =
=S| LOGGING SPEED _L6-17 FT/MIN| LOGGING SPEED FI/MN| = | 2
LOGGED OEPTH 390 | LOGGED DEPTH =
- ST e T 350
T Siltetone, gray-to dark-brownish- gr ' ZVI ]f‘I —t ‘ =
with numeérous thick fo very thics o ST e 1L i WA 110
- interbeds of fine sandstone. PR T — -
. G, kT .
-390 11D sl '
400~
. _1s0
— 450—
. —+140
7 150
=] 500—
: —+s0
- 550—
A _J—wo
7] ~1-180
] 600
i “H90
I 650
. _200
i J=210
. 700
] ' "Fzzo
7] 750 —

b R A o v g ettty 4 cac a1 o e



UNITED STATES GEOLOGICAL SURVEY

HOLE NQCD-78073

SHEET 1 OF !
AREA Southern Williston Basin -QUAD NAME Ludlow SE
DATE STARTED = 10-26-1978 DATE COMP.  10-26-1978 COUNTY  Harding STATE South Dakota
LOCATION: SEC. 1s 'T. 21 ~., R 7E , FOOTAGE LOC. 1950 5o WL | EROMND 3599
‘ _ ) - —_FQOTAGE TOTAL
SIZE AND BIT TYP[ ! S5-in,wing ROTARY. 200 TCOR_I»NG 0 DEPTH 200
DRILLING AGENCY:  uscs/co/NRva DRILL TYPE: Portadrill 524 MEIRT0 R
LITHOLOGY RECORDED BY F. B. Kistner - GEQPHYSICAL LOGS RECORDED BY G. A. Hollomon .
.. SPs ’
REMARKS: - 2535 Ghws
GAMMA ~1_oePrH
& 5| T.C._%_ SEC.-RANGE.3_ CPS . ‘
LITHOLOGY = ; = | &
= =| LOGGING SPEED L6=17 f¢T/MIN| LOGGING SPEED _'6-17 _ FT/MIN = |2
LOGGED DEPTH —200 | LOGGED DEPTH __200 =
Sandstone, very light gray, fine, MY+ 0-—-0
weakly cemented, . weathered. B ]
20 : o r s
Siltstone and claystone, light-brown ; o T
to gray; with interbeds of lignite 10
from 30 to 45 ft and from 48 to 52
ft. Weathered to 30 ft.
63 , ~20
Sandstone, light-gray, fine to
medium, moderately to strongly
cemented.
101 L3O
.Siltstone and claystone, dark-
grayish-brown to light-gray, mostly 40
carbonaceous, with a 6-ft lignite
interbed at 165 ft. Thick sand-
stone interbeds to 115 ft.
—50
}'184 Ss, locally strongly cemented; )
probable lignite interbed from 187 toli': L
200 LTD 189 Frpiiiid i —60
~~70
250 —
-1-80
190
300
—100
—
350
8 .




UNITED STATES GEOLOGICAL SURVEY

HOLE NOcD-78074

SHEET 1 OF 2
AREA Southern Williston Basin ) : OUAD NAME Ludlow SE i .
DATE STARTED 10-27-1978 DATE COMP. 10-27-1978 COUNTY  Harding . STATE south Dakota
LOCATION: SEC. 19 T. 21, R.7 e, FOOTAGE LOC. 00 M 50 fa | HM 3000
SIZE AND BIT ‘TYPE: - Hqrask i
. : 5-in. wing ROTARY 500 _ [CORING 0 DEPTH 500
DRILLING AGENCY: USGS/CD/NRMA DRILL TYPE: Portadrill 524 ‘\’,“A"TE"R 0 45
LITHOLOGY RECORDED BY F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS: Gamma ray logged through drill pipe
SP=10 MV
RES * 10 OHMS
GAMMA DEPTH
e T.C._%_SEC.-RANGE 2 CPS : %
| THOLOGY = S| LOGGING SPEED 16=17 _FT/MIN| LOGGING SPEED _'6-7 FT/MIN| & | 2
LOGCED DEPTH 490 | LOGCED DEPTH __300 =

96?

114

{156

165

weakly cemented, "salt-and-pepper"

‘Siltstone, .medium-gray:

Sandstone, very light gray to light-
brown,-fine, moderately well sorted,

appearance, weathered to 80 ft.

Lignite, brown<black; radioactive in
upper portion.

Lignite, brown-black, cleat pattern
) B developed

R TRVRC 2y

Siltstone, light-gray to dark-brown-
ish-gray, mostly carbonaceous."
Numerous fine sandy interbeds, with
sand increasing below 300 ft.
Occasional thin cemented stringers.
Possible thin lignite at about 210 ft|




REMARKS:

SPsI0 MV
RES = 10. OHMS

CUNITED STATES GEOLOGICAL SURVEY

HOLE NOCD-78074
SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

CANMA

T1.C. .4 SEC.-RANGE —3._CPS

LOGGING SPEED 1617 FT/MIN
90

LOGGING SPEED _'8-'7 _ FT/MIN

LOGGED DEPTH __500

DEPTH

FEET
METERS

Siltstone, light-gray to dark-brownish -
gray, mostly carbonaceous. Fine sandy
interbeds increasing downward ’

415

Sandstone, medium-gray, fine, weakly
cemented, '"salt-and-pepper” '
appearance, micaceous, occasional
thin cemented stringers. Dark-gray-
brown clayey siltstone interbed

from 458 to 472 ft.

LOCGED DEPTH 490
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UNITED ,STATES GEOLOGICAL SURVEY

. WOLE NOcp-78075

SHEET 1 OF 1
AREA Southern Williston Basin QUAD NAME Ralph SW
DATE STARTED 10-28-1978 DATE COMP 10-28-1978 COUNTY  Harding STATE South Dakota
LOCATION: SEC. 22 T.21n., R.7E.  FOOTAGE LOC. 2150 = "8 1500 ¥R | §INP 3035
i . FQOTAGE TOTAL
SIZE AND BIT TYPE: 5-in wing ROTARY 300 [CORING DEPTH 300
DRILLING AGENCY: uscs/cp/NrMa DRILL TYPE: Portadrill 524 AL L
LITHOLOGY RECORDED BY  F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon -
- BP:20 M
REMARKS RES -Zloou\ias
, GAMMA DEPTH
. > T.C._4_SEC.-RANGE .2 CPS o~
LITHOLOGY =3 ‘ = | =
= —| LOGGING SPEED 16=L7 . FT/MIN] LOGGING SPEED -7 _FT/MIN| = | =
b
LOGGED OEPTH __360 | LOGGED DEPTH _300 =
00
Sandstone, very light brownish-gray, —
fine-to-medium, weakly cemented,
slightly micaceous, with occasional -
light-brown oxidation streaks. ‘110
56" ' 50—
Lignite and .siltstone, black to brown—{— - —1_20
ish-black, some sub-conchoidal frac- -~
ture and cleat pattern apparent; _]
clayey siltstone, medium-gray to dark
grayish-brown. Weathered to 63 ft. —
Lignites from 69 to 77 ft; 82to 89f¢t; L-30
93 to 100 ft; 106 to 114 ft. 100—
114 7
~-1-40
150—
. —1-50
Siltstone, meglium-brownish-gray to -
medium-gray, mostly carbonaceouss.’ _
numerous thick, fine ~sandy
interbeds and occasional thin cement- |- —
ed zones. Sand content increases —60
below 250 ft, and color becomes 290“
medium gray. Possible lignites . @ -
211 — 215 ft, and 246 — 247 ftf
__1-70
250 -
180
_ “}o90
300 LTD 1300
100
350




UNITED STATES GEOLOGICAL SURVEY HOLE NOcD-78076

| SHEET | OF
“REA ~ Southern Williston Basin ) QUAD NAME Ralph
DATE STARTED 10-28-1978 DATE COMP 10-29-1978 COUNTY  Harding STATE South Dakota
LOCATION: SEC. 30 T.22n. R.9 £ , FOOTAGE LOC. 500 B op TR GROIND
. . X i FQOTAGE . TOTAL
SIZE AND BIT TYPE: 5-in wing ROTARY 540 _ [CORING O DEPTH 540
‘ : ) DEPTH T
DRILLING AG[NCY USGS/CD/NRMA _ DRILL TYPE: Eortadrill 524 WATER 0 NR
LITHOLOGY RECORDED BY F. B. Kistner GEQPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS Gamma ray loggea through drill pipe
- SP 2 10 MV
| RES= 5 Onms
——‘:——m
- CAMMA DEPTH
et T.C._8_SEC.-RANGE _2__ CPS . o o
LITHOLOGY =3 - - sl s
—<i| LOGCING SPEED _16-17 FT/MIN{ LOGGING SPEED _18-17__fT/MIN| = o
LOGGED DEPTH 530 | LOCGED DEPTH 535 =
] 0—0
T Siltstone, light-olive-gray to medium -
] grayish-brown, clayey, mostly
carbonaceous. . Thin fossiliferous ) 1-10
- limestone at 15 ft. Weathered to SN HMT 1
30 ft.
— 50
62 _ : _ 20
N ‘Siltstone, light-brownish~gray, fine —
- sandy, slightly carbonaceous. _
197 loo—L'.3°
= Si.lt:stone and claystone, light- -
_ brownish-gray, with occasional
cemented zones. n
7 —1-40
-1150 150 —
b “I-so
1 Siltstone, medium-grayish-brown, -
pu fine sandy, carbonaceous. . _
: 60
= 200
-4208 Sandstone, medium-gray, fine, weakly —
cemented, slightly micaceous, strong-f|:
. 1y cemented from 217 to 223 ft. N -
- Minor dark-grayish-brown carbonaceousf.: 70
siltstone. -
247
— 250 —
] -1-80
B Siltstone, medium-gray to dark-:gray— ]
~ ish-brown, with very thick interbeds -
of fine sandstome, and occasional —90
m cemented zones. Thick lignite. inter- 300
bed occurs at 301-304 ft. -
_'—IOO
350

i -

P IO——



UNITED. STATES GEOLOGICAL SURVEY

HOLE NOCD-78076

SHEET 2 OF 2
REMARKS:
SP =10 MV
RES= 5 OHMS
GAMMA DEPTH
= T.C._8 SEC.-RANGE 2 CPS : )
LITHOLOGY =8 . ool I
r= | LOGGING SPEED _16=L7 FT/MIN| LOGGING SPEED _16-1T__ FT/MIN ~ o
LOGGED DEPTH 330 | (OGGED DEPTH 535 =
7 sp‘,!;:[:‘:l 350—
. T
i P HE 10
-~ AR .
1 Y 2
— Siltstone, medium-gray to dark-gray- v oo——l2'0
ish-brown, with very thick interbeds ﬁ
3 of fine sandstone, and occasional -
. cemented zones. - Sandstone decreases
| with depth below 400 ft. Thick u
-1 lignite interbeds occur at 362-366 ft;r__ _r—l30
- 397-399 fr; 513-517 frc. ’
-~ 450 —
4 —140
~ _ ‘
150
N 500
| i
7 ~}160
-1530 LTD .
— 550
- 170
-1 -
T =1
7 -1-180
1 600
m -
J 90
-J —
= 650
- jr—200
. 700
j} 1220
B . 750
13

R i T

e



'  UNITED STATES GEOLOGICAL SURVEY ~ HOLE_NOcD-78077

| SHEET 1 OF 2
AREA Southern Williston Basin QUAD NAME Ralph SW
DATE STARTED 10-29-1978 DATE COMP  10-30-1978 "COUNTY  Harding ~  STATE South Dakota
. ] N = GROUND ‘
LOCATION: SEC. 19 T. 22, R.s e, FOOTAGE LOC.  so as 100 pwi | fieve 2950
‘ . : _FQOTAGE TOTAL
SIZE AND BIV TYPE: s5-in.wing RoTARY 500 _ TcoRin¢ O 1 DEPTH 500
. y " OEP
DRILLING AGENCY:  uscs/co/newa | DRILL TYPE: Pportadriil 524 WiteR o 38
LITHOLOGY RECORDED BY F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS: Gamma ray logged through drill pipe . .
- 5P« 20 MV
RES. 210 OMM
ELECTRIC LOG SPLICE AT (45 FT. ‘ ‘ , -
: ‘ CAMMA ‘ DEPTH
: o T.C._4 SEC.-RANGE _3__ CPS
LITHOLOGY =2 - f | s | 2
= =1 LOGCING SPEED 16=17 FT/MIN] LOGGING SPEED _16-17 _fT/MIN| = -
- - =
LOGGED DEPTH LOGGED DEPTH =
™ = i ) ‘-' Ui ) M;"-n By -’]f:‘x ' O—* o
= Siltstone, light-gray to medium-brown{- T TS T _j-
_ ish~gray, clayey, becoming L [ i "ﬁ::
. carbonaceous below 40 ft. Thin gray ; ' LI ]
- limestone bed at 35 ft. . Weathered  E=T'=d¥ : ) ST .
4 to 20 ft. gt T - “Fo
— [F
0 ;
=160 LS
Sandstone, dark-gray to gray, fine, | ; Py iy
= micaceous, weakly cemented and argil-|: *W { ; Hoged }
- laceous to 70 ft. Strongly cemented {. exisaani) b a8 H
calcareous zones below 95 ft. R ENES T ‘%_ ! VT
- ‘ 1 Tl
98 ' gy s
. Siltstone, light-brownish-gray to T IR e
- medium-grayish-brown, carbonaceous; i H sesasg AN
. with lignite interbeds from 108 to (I i !
] 112 ft, and from 116 to 121 ft. - T i R AR
- C HRiR BN
134 ] N Jr LTI S~ CTNCHTRL
— HHIHHINE 9Bl
Sandstone, gray, fine, poorly sorted, HH LN :
- weakly cemented to 155 ft, Strongly i‘:] SIIEH ,L] . :l h
B cemented calcareous zone below 158 fti:: Aes gty ST
162 ~ ' , B S
- T T
z e NI
—— 1 LI —
- | i:é i J"x"
MY, BRI Teo
M i HHE !
~]. siltstone, dark-brownish~gray to very — ITVERERRNNAR 'fi : {1; ) . 200—
-l . dark brown, carbonaceous; . l, i AT J
lignite interbeds from 165 to 172 fe, [ SHEINE. "M R ey .
N from 222 to 227 ft, and from 230 to TR -
< - 234 £t . __ ML) ~;.N . li‘f L - +70
- T R HIEN irssana: G HEH .
R A i U —
— MHEHI N M
th ! R LY Mg 250 —
- == 1] s SELKIITMA TN
265 _ HRLIAeE [}’ T . B e
B Sandstone, medium-gray, fine,moder-:' f?___ iﬂ; i 7
ately to poorly sorted, weakly B s -1
- cemented, micaceous; minor ; it . ] _‘
. siltstone interbeds. . H ! bt ' -90
. 14 I s ‘A .; I 300
1 a1 5 B rAAIN 7]
i = I SHAL NG .
~ Siltstone, light-brownish-gray, m 3 T %

-1 slightly carbonaceous; ' . ' occasion-§ ; L ' _:7”‘ AIIRLIA - . o "4 :
-1 al very thick interbeds of medium- 1 ; ST -0
l gray, fine sandstone having a "salt- K i T‘ ST

and-pepper' appearance. . Possible’ i i e T -
. lignite interbed from-323 to 326 fe. [mr I THILAIIITIL T ]} 350~
- ~ : - 14 -




UNITED STATES GEOLOGICAL SURVEY  HOLE N0co-78077

SHEET 2 OF 2
REMARKS:
CAMMA | DEPTH
- & | T.C_4 SEC-RANGE.S__ CPS | @
LITHOLOGY =3 ol
' = =4| LOGGING SPEED 16-17 _FT/MIN| LOGGING SPEED FT/MIN o =
LOGGED DEPTH 230 ____ | LOGGED DEPTH =
T e T A & T G T 350
. - e no
i MU Vil
. [ 1T ¥A T ’ r
el ; e i ’ -
- B v ]
n Siltstone, light-brownish-gray, |L ‘ ‘f'v'ai T .
slightly carbonaceous; occasion-} ARALIREY SHIHI B o 120
— - al very thick interbeds of medium- ""'"] : i ,400..F
_ gray, fine sandstone having a "salt- AR _
" and-pepper" appearance. - ! 'J_ ]
Possible lignite interbeds at e o ~*I§O
1 441-444 ft, and 476-478 ft. T3 T — i
e i
- i 450
b T ; —+-140
T - T N
4490 LD — . B s . , _L ,
. . : : 150
— 1500
7 1160
— , ' _ _ 550
- ' - o
N 1180 |
] 600
- 4
190
T -
— o | » L 1650
| . : _00
~ - :
- =210
_{ 700
i 1220
T 750




UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD-78078

| SHEET 1 OF 2
AREA Southern Williston Basin QUAD NAME Tepee Buttes
DATE STARTED 10-30-1978 DATE COMP.  10-30-1978 COUNTY Harding STATE south Dakota
LOCATION: SEC. o T. 22 . R.7 e , FOOTAGE LOC. 45 A ss | RN 3020
. ‘ FOOTAGE 10TAl
SIZE AND BIT TYPE: 5-in. wing - [RoTaRY 420 [comiNe 0 DEPTH 420
£pP
DRILLING AGENCY:  uscs/co/vmua DRILL TYPE:  Porcadril1 524 WATER MR
LITHOLOGY RECORDED BY F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS: ~ ‘ '
CAMMA DEPTH
< T.C..8__ SEC.-RANGE _Z__ CPS %]
LITHOLOGY =g i TR
> =1 LOGGING SPEED 18- FT/MIN| LOGGING SPEED _—______FT/MIN -~
LOGGED DEPTH __ 417 LOGGED DEPTH =
Sandstone, light-yellow-brown, silty, 00
weathered, : -
18 _
Siltstone, light-grayish-brown to
light- gray, weathered to 50 ft; 10
black lignite interbed from 61 to -
64 ft. :
so'—4
68 _{*-20
Sandstone, medium-gray, fine,
moderately to poorly sorted; =
gray siltstone interbeds. -
' 10030
113 1
"Siltstone, meciium-gréy to dark-gray- ]
ish-brown, carbonaceous in part; — 40
. black, chippy lignite interbed -
from 159 to 162 ft.
‘ : 150
165 150
Sandstone, medium-gray, fine, mod- 7
erately well sorted. becoming well- -
sorted below 185 ft; weakly cemented | .
except near top of unit, "salt-and- | 60
pepper' appearance. 200
208 _
Siltstone, medium-gray (above ) 70
lignites) to medium-brownish-gray,
carbonaceous; - black lignite -
interbeds from 248 to 256 ft and
from 258 to 263 ft. 250
-1-80
284 _ : B
.+ Sandstone, light-gray, very fine to ..4_90
fine, "salt-and-pepper' appearance;
siltstone interbeds. 300
314
Siltstone, medium-brownish-gray to 100
light-gray, slighty carbonaceous, I
mostly very. fine sandy; . sand -
content increasing below 340 ft. 150

W . b



REMARKS:

UNITED STATES GEOLOGIGAL SURVEY

HOLE NOCp-78078

SHEET 2 OF 2

LITHOLOGY

CAMMA -

T.C._8  SEC.-RANGE __2__ CPS

LOGGING SPEED 16-17

FT/MIN

LOGGED DEPTH ___ 417

LOGGING SPEED
LOGGED DEPTH

FT/MIN

DEPTH

FEET

METERS

417 LTD

Siltstone, medium-brownish-gray to

. light-gray, slightly carbonaceous,

mostly very fine sondy; sond
content increasing below 340 ft.

=120

—130

140

—160

180

190

_}200

—210

—220

10 |

150

[



UNITED STATES GEOLOGICAL SURVEY

HOLE NOcp-78079

SHEET 1 OF 2
AREA Southern Williston Basin QUAD NAME Ludlow
DATE STARTED 10-31-1978 DATE COMP. 11-1-1978 COUNTY  Harding STATE South Dakota
LOCATION: SEC. 26 T.22~.,R.s5 & ,FOOTAGE LOC. = o0 T 50  BEL | SAUND 4500
’ . : FQOTAGE TOTAL
S'ZE AND BIT TYPE: 4—3./4 in. Tricone; 5~-in. wing ROTARY 620 TCORING 0 DEPTH 620
DRILLING AGENCY:  uscs/co/eua | DRILL TYPE:  Portadriil sz WaTtR MR
ll.IHOlOGY RECORDED BY F. B. Kistner GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon
REMARKS ‘Gamma ray logged through drill pipe. Collared at top of E-~Sandstone (Pipiringos, etal, 1965),
Tongue River Member, Fort Union Formation. .
SP+«20 MV RES =10 OHMS L
GAMMA ' DEPTH
. & | T.C._2 SEC.-RANGE .3 CPS o
LITHOLOGY =2 e = | &
: = | LOGGING SPEED _—°= FT/MIN} LOGGING SPEED I6-17 __FT/MIN| = oo
. ¥ )
LOGGED DEPTH __ 610 | LOGGED DEPTH 370 =
— ] PTE 0—0
— 55 ! -
_ BN
N1 il I
i T10
- T T
= Sandstone, light-yellowish-brown to 50—
] medium-gray, fine to occasionally
coarse, poorly sorted, strongly "'_20
= cemented above 7 ft, moderately [+ -
_ cemented from 7 to 50 ft, and weakly
cemented below 50 ft except near e
-1 base of unit, '"salt-and-pepper" -
_ - appearance; silt increases below 30
92 ft; unit includes thick to very 100
-1 thick gray siltstone interbeds; -
radioactive zones below 92 ft.
] ‘Weathered to 50 ft. : —
n —1-40
= —
=1 150 150 —
“}so
— Siltstone, light-gray to-dark- 200__"60
. grayish-brown, mostly carbonaceous '
. above 280 ft; " 1lignite interbeds |- -
- from 153 (?) to ‘155 ft, from-181 to | o
189 ft, from 194 to 198 ft, from
- 282 to 286 ft, from 288 to 292 ft, 70
- and from 294 to 296 ft. Uppermost
lignite may be thicker than =
— indicated by geophysical log. 250 -
R ' —+80
q —
1
__90
7] 300
-
—
- ~100
333 ‘ =
- Sandstone, light-to medium-gray, fine, a
i poorly sorted (silty to clayey);
. thin cemented zomes. 350~

Bt st e e s



UNITED STATES GEOLOBICAL SURVEY ot Moco-raom

SHEET 2 OF 2
REMARKS:
SP =20 MV
RES = 10 OHMS
GAMMA ' DEPTH
LITHOLOGY & | T.C.-4_ SEC.-RANGE > CPS ~ | 2
= o
' 5 —| LOGGING SPEED L1617 FT/MIN| LOGGING SPEED 1617 _FT/MiN| & | =
LOGGED DEPTH 810 | L0OGGED DEPTH 370 =
: P
: T T A L r»Ts, : |.:vR??| 3 350
Sandstone., light-to medium-gray, fine, s T S T T s 229 IHUEAET SO VARRTCuN |
poorly sorted (silty Yo clayey); _gﬁ 7%; TR 110
thin cemented zones. ’ - AT, -
389 —
—-120
4 00—
30
450—
Siltstone, medium-gray to medium- ——140
brown, mostly carbonaceous; " F
lignite interbeds from 403 to 408 ft,[ - .
~ and from 411 to 413 ft, and possible ]
lignites from 514 to 518 ft. and from|
592 to 597 ft. Fine sandy zomes —LISO
" occur near the top and bottom of the ]
unit. 500
160
550
170
1180
SRS 1. A AR 600
610 LTD ' _ — : -
H?O
—

W Gt i 119t 0r ot a1 R+ o e




UNITED STATES GEOLOGICAL SURVEY WLk Noco-7s0s0

. e | SHEET 1 OF !
AREA Southern Williston Basin | QUAD NAME  rLudlow SE _
- DATE STARTED 11-1-1978 DATE COMP 11-1-1978 COUNTY Harding STATE South Dakota
LOCATION: SEC. 14 T. 21w, R. 6 , FOOTAGE LOC. 2500 Mt 2500 gw | fipy 3110
: i . FOOTAGE i TOTAL
SIZE AND BIT TYPE: 5-in. wing " ) ROTARY goo [coRriNG 0 1 pEPTH 200
DRILLING AGENCY: - Uscs/commsn DRILL TYPE: Portadrill 526 WaTth . MR
LITHOLOGY RECORDED BY _F. B, Kistner GEOPHYSICAL LOGS RECORDED BY . A, Hollomon
REMARKS: : :
. Gamma ray logged through drill pipe
SP 2 20 MV
RES = 10 OHMS .
: GAMMA DEPTH
& sf T.C.A_SEC-RANGE 3 __ CPS| -
LITHOLOGY =2 RANGE s | £
_ = =| LOGGING SPEED 16=L7 _FT/MIN| LOGGING SPEED 187 _FT/MIN| & | =
' LOGGED DEPTH 200 | LOGGED DEPTH..200 | = | =
- - siitstone, light-gréy to gtayish;-
brown, mostly carbonaceous;
7 lignite interbeds from 32 to 34 ft, |
i from 35 to 43 ft, from 104 to 113 ftr,f=
from 119 to 124 ft, from 178 to -
-1 . 180 f¢t; : possible lignite
_ interbed from 132 to 136 ft. Very
thick fine sandy zones occur through-|=
— out the unit., Weathered to 50 ft.
. n iBZ,Sandstone
Siltstone, mediﬁm-g'rayish—brown, carbf==
-1 200 LTD =
= , v ' : - S S 70
— 250 —
n . -1-80
] “}o90
] 300
- o | V C :-IOO
1 —
- 350~
20




