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COAL DRILLING DURING 1978 IN BIG HORN, DANIELS, DAWSON,
MUSSELSHELL, RICHLAND, ROOSEVELT, ROSEBUD, VALLEY,
AND YELLOWSTONE COUNTIES, MONTANA
By U.S. Geological Survey
and

Montana Bureau of Mines and Geology

Introduction

Between April 19 and December 1, 1978, 196 test holes, for a total of
69,986 ft, were drilled in Big Horn, Daniels, Dawson, Musselshell, Richland,
Roosevelt, Rosebud, Valley, and Yellowstone Counties, Mont. (figs. 1-6).
Selected samples were taken, and splits were submitted to the U.S. Bureau
of Mines for proximate analyses, ultimate analyses, heating-value deter-
minations, and analyses of forms of sulfur. Analyses of trace elements in
coal ash have been made by the U.S. Geological Survey (USGS) and will be
published later.

The drilling was conducted under two USGS grants (14-08-0001-G~441)
and 14-08-0001-G-555) to the Montana Bureau of Mines and Geology (MBMG) for
the purpose of evaluating and classifying mineral lands in the public domain.

Because of the lack of topographic map coverage and because of the poor
weather conditions at the time of drilling, surface elevations for several
drill holes were not recorded. These drill holes are: US-78150 through
US-78162, US-78165 through US-78167, and US-78187 through US-78189. An
altimeter survey of the drill sites will be conducted during the 1980 field
season, and the results will be reported later.

The locations of drill holes are identified on the logs by township,

range, section, and tract. For the tract designation, each section is



first divided symmetrically into four quadrants, designated A for northeast
quadrant, B for northwest quadrant, C for southwest quadrant, and D for
southeast quadrant. Then each of those is divided into four equal quadrants
and designated by the same letter system. This system is repeated until a
single section is divided into 256 equal units. A location within 1/256th
of a section (2.5 acres is a standard section) is therefore designated by

a progression of four letters. For example, the tract designation ACDC is

in the SWY%SE4SWYNEY of a section.
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1978. US-78 prefix omitted from each drill-hole number but included
on logs.
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Figure 3. - Location of holes drilled by U.S. Geological Survey and
g

Montana Bureau of Mines and Geology in Richland, Roosevelt, and
Dawson Counties, Montana, in 1978.
drill-hole number but included on logs.

US-78 prefix omitted from each
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Figure 5.

- Location of holes drilled by U.S. Geological Survey and

Montana Bureau of Mines and Geology in Rosebud County, Montana,

in 1978.
included on logs.

US-78 prefix omitted from each drill-hole number but
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Hole no: _US-781 qu: Fairview

Elev:_2142  ft Location: T_24 &,R 59 %,Sec._13 Tract

Measured: 90 ftik 800 fti§k Hole size:43/4 in, Air (O Water & Cored Yes [0 Nox]

Remarks:

Date:4/19/78 Stgte:Montana County: Richland
AABA Drilled depth:

400

21 .
RECORDED BY K. WILLIAMS GEOLOGIST , RECORDED BY K. WILLIAMS RECORDING speep 20 Tmin.

S.P © RESISTIVITY -
SENS.SETTING| S —2 . ISENS.SETTING
LITHOLOGY 500 o |RANGE 3K 100
DEPTHS E LOGGED DEPTHS
393 g7l @ 393  fFT
== —— — e
B 1 |..e
alluvium ; - = , : o
SR : : §
: £ a
siltstone, gray, cbncs, and claystone, 1E=E s i
gray, cbncs l = T
g { RS 1
4}, - S S T
£ RS o '
coal . o —
; o A (’ - - »’ ol S
! s . PP
1 e :
€ ; - f- = i
b R S I s
claystone, light-gray, cbncs, and i = ; A — =
siltstone, light-gray to gray, cbncs ! § S el
1 {> - THeT
- T U A d ( -
coal, with partings of claystone, = - i it
gray | = =
siltstone, light-gray to gray, cbngcs, {
and claystone, gray, cbncs = %?2 ‘ : ’T: J‘
coal == - S S5
claystone, gray, cbncs, and siltstone, = € % e
gray, cbncs — g 7
coal = et
claystone, gray, and siltstone, 4 : :
gray = = X

IMeTeRd




Hole no: _US-782 Mop: Fairview Dote:4/20/78 State: _Montana County: Richland

Elev:__ 1917 ft{ ocation: T23 § R._SLJE.',Sec.__l‘*_,Troct BAAA  Drilled depth: s00 ft
Measured: _130 fthie 2607 f1H Hole size:_43/¢ _in, Air 0 Water @ Cored Yes (0 NoE

Remarks:

XBX N : 7 FT.
RECORDED BY _J.JENSEN  GEOLOGIST "\, RECORDED 8y _JI.JENSEN RECORDING SPEED 20~ "MIN.
GAMMA S.P o DENSITY RESISTIVITY -
T.c.2 SENSSETTING| S | T.c.2 SENS.SETTING | PEFTH
LITHOLOGY RANGE _200 230 o |[RANGE 2K __|____100 ™ T2
LOGGED DEPTHS € LOGGED DEPTHS ulE
393 FT. 391 FT}| @ 398 FT 391 FT] 4+ =
e = — — —— T— 04
s g 00 EEa :
o ° s ]
NE .o -" -
: ; o ® R i
t ! S T - 10
+ sas: Tt 0 : H d
j 3 : " 353 4
: : 50
gravel, fe 4
: L - 20
T st | 1001 30
T 2 T 40
claystone, gray to brown, fe, cbncs, T u : 1504
siltstone, gray to brown, and : : 4
sandstone, gray to brown, fe = Zoaiiis _‘50
coal : Sl 200-‘-60
claystone, gray to brown, cbncs o ;
coal 1 B
claystone, gray to brown, fe, cbncs = + 70
coal e : i ) 1
e ‘:': = {2501
5 3t 180
siltstone, brown, fe, cbnes, and S : 1
claystone, brown Emsnes -
- o0
t i. 3004
S ;0
coal, with parting of claystone, gray, ‘
cbncs s e 1
! -ﬁ 3504
' e Tho
4 -
claystone, gray to brown, siltstone, ' e )
gray to brown, sandstone, gray, very HHET 1
fine to fine, and limestone, gray : ti20
4004




Hole no- US-783 _ Map:

Sidney NE

Elev: 2129

Measured: _500 ﬂ?&,

Date:4/20/78 Stqgte:_Montans County: Richland
ft Location: T.23 ¥, R._60 &,Sec._30_Tract_ccch Drilled depth: ___60

o ft

15 ft B Hole size:_43/4 in, Air O Water @ Cored Yes ] No&

Remurks:__Gamia logged through pipe. -SP gnd resistiviiy logs on next.page

X8 . FT.
RECOROED 8Y . JENSEN  GEOLOGIST "y RECORDED BY J-JENSEN RECORDING SPEED __15__" "MIN
GAMMA DU DENSITY BDSIBRRIOTK -
8 DEPTH|
T.C.—2 __ |SENSSETTING| S |T.C..—2 ____|SENS.SETTING
LITHOLOGY RANGE 50 - o {RANGE 2K _ N
LOGGED DEPTHS = LOGGED DEPTHS ok
592 FT FT| @ 580 FT FTl “ 13
| —— — —
= S pas — 11—
till, brown, and gravel, ¢bnes oY i: b
claystone, gray to brown, and T L 10
siltstone, gray, cbnes - i
coal - = ]
——— J— >0
‘_:"_ —F 120
T = 100+ 30
siltstome, gray to brown, and —=“ —F .
claystone, gray, cbnecs, fe — 4
- — T 40
—— ]
i ———a
t: 1504
coal - I == <F50
] : = ]
siltstone, gray to brown, cbnecs, == -..
60
fe, and claystone, gray, cbncs 200
- = 1
: e +70
= st i
coal —F ===
.= -~ 250 1
siltstone, gray to brown, cbncs, ] == e 180
and claystone, gray, cbncs, fe " =
= 90
T 3001
= o = '
= = Fioo
coal — S =
siltstone, gray, cbncs, ! i.—__ 3504
claystone, gray, cbnes, and = TI110
sandstone, gray, very fine to fine = - 4
120
= ™ —— 400+

12



UsS-__183

~

. Q. -
LITHOLOGY GAMMA SP  |x&DENSITY |RESISTIVITY| Y |&
. s s
siltstone, gray, cbnes, )
claystone, gray, cbncs, and
sandstone, gray, very fine to fine - 13¢
—_— —
coal
- 14C
siltstone, gzay, claystone, gray, e 4
cbncs, and sandstone, gray, very _ t i
fine to fine RS ] - 15t
.‘,::;,;.‘::: 500+
= = .
Tis
— — -
coal
T 550+
= -r!?(
claystone, gray, cbncs, and = Xl ]
silistone, gray, very fine to fine = .
—t— -1 8(
e X » m————— —tT - o= = g 600"
s
6504 —.
+2C
+21
700 4
F22
-
750
a3
424
800+
+25
—1
-
8504
-2€
27
E .
900




Hole no: _US-783  Map: Sidney NE._ Date:4/20/78 State: Montana County:_Richland
Elev:_2129  ft | ocation: T_23. %, R 60 %,Sec. 30 Tract__CCCB _ Drilled depth: 600 ft
Meagsured: _500 ﬁ?’s‘f, 15 ft Fwe, Hole size:_43/4° in, Air (J Water x] Cored Yes[d NoX
Remarks:

-
FT,
RECOROED BY _J. JENSEN _ GEOLOGIST ffg RECORDED BY _J-JENSEN _ RECOROING SPEED 15 __ MIN.
ERE0NK S.P o | HENGRX | RESISTIVITY
T.C.—— |SENSSETTING| S |T.c.—|sENs.sETTING| DEPTH
LITHOLOGY RANGE 10 o [RANGE 10 12
LOGGED DEPTHS x LOGGED DEPTHS ule
FT.__ 584 FT| @ FT. 584 . Fr| - |3
m - . - - - (o
= | T |O
50 A
= p— A
2o
100+ 30
| .
= ]
3 = -_40
-éFz B
== 150
e s P — ‘_50
(SE. B
== 200180
= = ]
= > +70
= = .
250
=+ :'3__ T80
, === oo
= === 3001
- ‘% |
fl §
X E _‘300
= = = ]
£ Z 3504
= +i0
== 2 1120
= = 4004

14



.Ys- 783

TERS

LITHOLOGY GAMMA SP DENSITY |RESISTIVITY|

STRIP
LOG
FEET

TS
T
<

v.

: | FHizo

— —+140

g T150
: 500+

160

= = v 4170

T80

~190

+200

+210

-220

Fe30

+240

1250

-260

ra7o
900
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Hole no: _US:-784 _Map:_ Sidney NE Date:4/22/78 State: Montana County:Richland
Elev: 2118 ft | ocation: T._zzécR..i?_ﬁ.‘,Sec._zé_,Trocf__B_B.BLDrilled depth: 610 ft

Measured: _470 _ft Xk, 600 ft¥wi, Hole size:_43/4 in, Air (J Water 3 Cored Yes O No®
Remarks:___SP and ER on next page.

RN QE FT.

Recoroen 8y __1- JENSEN _ eoLoaisT ot Recompep sv L JENSEN _ RecoroiNG speeo 15 FTmin,

GAMMA K 2 DENSITY | BRSMSKITY -
. : T.c._l_m_ SENSSETTING| S |Tc.— 2 |seEns.sETTING| DEPTH
LITHOLOGY RANGE o [RaNce _IK -
LOGGED DEPTHS ® LOGGED DEPTHS uilE

. - 610 rT FT| © 610 fT. Fr| -

o a—— — — n—— p—— . - ey 0'
alluvium, brown, sandstone, + E
brown, fine, and claystone, brown 110
to gray, cbnes, fe f 4

= — 50 -
== = : 20
= == '
e — i % . 100+ 30
claystone, brown to gray, ; ~—_ == ]
cbncs, fe, and siltstone, gray - -
- = T 40
= 150-
= ! = 50
— .
= == 2001 80
1 —— ] - ]
- + 70
coal — = —_— :
3 250
- 1eo
— J
claystone, gray, cbnes, 1
siltstone, gray, and sandstone, - : E
gray, very fine to fine ! = g 30():90
: o = 100
= J
= 350
coal — T1H0
claystone, gray, cbncs, and - ]
siltstone, gray, cbncs - ! T
-y : tieo
4004
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US-__784

-8 .4
LITHOLOGY AMMA S.P E%l DENSITY |RESISTIVITY E -
(2] W
claystone, gray, cbncs, and E :f- _— S
siltstone, gray, cbncs : e —— = 130
coal . == ; :i-“:- ——
: = - ; 140
claystone, gray, cbncs, siltstone, —
gray, cbncs, and sandstone, blue- === ——.....] =
gray, very fine to fine == >
= = S5 —I= L 150
coal, with parting claystone, e = 160
gray S e e 4
——— == ——
claystone, gray, siltstone, gray, e e i
cbncs, fe, and sandstone, gray, = == —-— 170
very fine __laa i = B
—_— === .
; = == == 1180
—] = 600+
T-190
-
650 +
+200
+210
700~
T-220
-
-
750+
Fe30
4240
800+
+280
850 1
260
-z7¢C

17



Hole no: _US-784 Map: Sidney NE Date: 4/22/78 Stqte: Montana County: Richland
Elev:__ 2118 ft Location: T_22.%,R _s9_ §,Sec.26_Tract__BBBD Drilled depth: 610 ft
Measured: _470 ft58r o0 ftE®% Hole size:_43/4 in, Air (J Water & Cored Yes (O Nol

Remarks:

—_
FT,
RECORDED 8Y __J. JENSEN _ GEOLOGIST th: RECORDED BY _J. JENSEN RECORDING SPEED 13 MIN.
L DR S.P o | DEMRXRX | RESISTIVITY or
T.c.— |sENsSETTING| S [T.c.——|sEns.sETTING | DEPTH
LITHOLOGY RANGE 10 a [RANGE 10 - | 2
LOGGED DEPTHS ® LOGGED DEPTHS w E
FT. 610 FT| @ FT. 610 fFT| “ | 3
———— = = — 04
J-.o
-1
= 50
+20
. : 1001 30
z = 1
= = 150+
:],bs:..
- 50
——— 200-\_60
= 170
2 = 250-
= = 180
= ]
— -9
: 300{ %
=c= -
—E’ ] 2 .
== = Fivo
= = 350-
—< = +10
==== = : ti20
— 400-

18
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LITHOLOGY

GAMMA

SP

STRIP

§ DENSITY |RESISTIVITY

w

T

LM

AV

il _th-d“"r

r A

V.\Aw

Uﬁ

W

e

R
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TERS

FEET

400+

T30

140

T150

~160

+170

1180

~190

4200

+210

220

Fe30

4240

+250

1260

tero
900




Hole no: _US-785 Map: Larson School Date:4/22/78 Stagte: Montana County:_Richland
Elev: 2337 ft | ocation: T.._21_§,R._5L. )%.',Sec. 32 Tract_ppbD __ Drilled depth: 330 ft

Measured: _ 100 1 E¥E 60 ftEk Hole size:—_43/4 in. Air 0 Water @ Cored Yes [J Nokl
Remarks:__SP and ER logs on next page.

XX% FT.
RECORDED 8Y K. WILLIAMS GEOLOGIST “y, RECORDED BY L. JENSEN RECORDING SPEED __15 "~ "MIN.
GAMMA S.P. © DENSITY RESISTIVITY - DEPTH
T.C.—_2 __ |SENSSETTING| S | T.C.—2 ___|SENS.SETTING
LITHOLOGY RANGE S50 o RANGE 2K | | 5
LOGGED DEPTHS x LOGGED DEPTHS b =
330 FT. FT.] © 330 FT FT} “ | 3]
e e
- — Srm— ey — =] 0
gravel 4
Ti0
1 b ¢ = — 50 -
siltstone, gray, some cbncs, fe, ;. ! %, ]
claystone, gray to brown, some = L 20
cbncs, and sandstone, brown, i
very fine to fine 1
== 4
coal 100+ 30
e + 40
sandstone, brown to lightyellow, g 1504
very fine to fine, fe, siltstone, — j
light-gray, and claystone, light- s - 50
gray .
- 200{%°
: == + 70
siltstone, gray, some cbncs, ! 250-
sandstone, lightgray, very fine to == 180
fine, and claystone, light—gray to - — 1
gray, some cbnes x == ]
= —{;! .
= = -390
=3 =300
—— — b 4
coal - =
siltstone, gray » = Fi00
350+
+110
-4
ti20
4004

20



Hole no: US-785  Mgp:__ Lazsen School Date:4/22/78 Stqte: Montana County: Richland
Elev:_ 2337 ft Location:T.2L_X,R 57 %,Sec._32 Tract_DDDD _Drilled depth: 330 ft

Measured: 100 ftise 60 ftiEk Hole size: ¢3/4 in, Air 0 Water & Cored Yes (0 Nolx
Remarks:

RECORDED BY K. WILLIAMS GEOLOGIST iNBOS RECORDED BY J. JENSEN RECORDING SPEED _15 MIN
GAMMA S.P. o | DENSITY | RESISTIVITY -
T |sensseTTing| S |Tc.—— |sEns.seTTING| DEPTH
LITHOLOGY RANGE 10 o |RANGE 10 =12
LOGGED DEPTHS x LOGGED DEPTHS w E
T. 330 FT| @ FT - FTl -
=—_—_"—_-f e—— £ — — ”ﬁo"-a-z'
=
S e | T
= 1
50 4
= 20
= =—1100130
— ‘,:I 4
= 2 1
=| 150
= 150
== J%Tz ZOOISO
> 2 = + 70
| — :iL i B
2501
: 180
F 3 s( .
190
> 300
3 g Fico
350+
+10
1120
400

21



Hole no: US-786 Map: Larson School Date:4/23/78 Stqate:Montana County: Richland

Elev:_ 2329 ft{ ocation: T_2L ¥ R 57 3, Sec._22_Tract_BBAB _ Drilled depth: a00 ft
Measured: 110 fti8k 930 f1FEX Hole size:_¢3/4 in, Air O water X Cored Yes (] No[X
Remarks: Logged gamma through pipes.

_
XX%8 FT.
RECORDED BY K. WILLIAMS GeoLOGIST “yo RECORDED gy L. JENSEN RECORDING SPEED 13" "MIN.
M . P DENSITY RESISTIVITY -
GAM2 A S 8 OEPTH
T.Co—2 ____|SENSSETTING| 9 | T.C.————__|SENS.SETTING
LITHOLOGY RANGE 20 o [RANGE -2
LOGGED DEPTHS & LOGGED DEPTHS - =
400 ¢y FT| @ FT. FTl w | 3
gravel, with till deposit-near A
surface 4
- 10
ﬂ
50 A
claystone, gray, cbncs ! 1
coal = +20
== 100+ 30
siltstone, gray, claystone, gray, — ]
and sandstone, gray, very fine, fe :
140
1504
e i
coal - 50
= 200 €0
siltstone, gray, and claystone, = 4
gray + 70
. 2501
coal, with parting of claystone, gray,.
cbncs o ' L 80
1s0
siltstone, gray, and claystone, gray 3001
coal : J-IOO
3504
E=== +10
sandstone, gray very fine to fine, and i
claystone, gray
“coal Ti20
claystone, gray — 4004

22



Hole no: _US-787 _ Map: Crane Date:4/24/78 Stqte: _Montana County: Richland
Elev:__2195 ft|ocation: T_2L ¥ R 58 %,Sec.20 Tract_BAAD Drilled depth: 310 ft

Measured: 580 fhillx 2320 ﬂﬁ%, Hole size:__43/4 _in, Air (J water X Cored Yes (0 No[X
Remarks:_SP and ER logs on next page.

- M
XES FT.
RECORDED BY K- WILLIAMS GEOLOGIST 'y, RECORDED 8Y L. JENSEN RECORDING SPEED _13__" "MIN.
GAMMA S.P © DENSITY RESISTIVITY - PT
T.c. 2 ___ |seEnsSETTING| S [Tc.—2  |sens.seTTing| OEFTH
LITHOLOGY RANGE 30 P 71 ) S (—— v <)
LOGGED DEPTHS ® LOGGED DEPTHS i
310 FT, FT| @ 310 FT. FT] “
——= = ———— — e m—— S— 0+
sandstone, brown, very fine to h
fine, and gravel 4
: 4 To
= == ——| 50 -
! r20
1001 30
claystone, brown to gray, :
siltstone, brown, and sandstone, - 40
white, very fine to fine, fe b
=— 150+
-50
. 200 80
+ 70
coal * — i
claystone, gray, some cbncs, and : 250
iltst . , b : 4
siltstone, gray, some cbncs : 50
coal : 4
—'F: Pgo
claystone, gray, cbncs, and 300
siltstone, gray, cbnes sy |
00
3504
+110
:
Ti20
4004

23



Hole no- US-787 Map: Crane

Elev:__ 2195 ft Location: T.21 §,R _58 &,Sec._20_Tract

BAAD

Drilled depth:

310

Date:4/24/78 Stqte: Montana County:_Richland

ft

Measured: _580 fth8k 2320 f1FRC Hole size:_43/4 _in, Air [J Water (] Cored Yes (0 Nok]

Remarks:
e
K.WILLIAMS XEX J.JENSEN FT.
RECORDED BY K. GEOLOGIST 'y RECORDED BY _I. S RECORDING SPEED _15 MIN.
GAMMA S.P o | DENSITY | RESISTIVITY.
<) DEPTH
T.C. SENSSETTING| S | T.C. SENS.SETTING
LITHOLOGY RANGE 20 a [RANGE 20 - &
LOGGED DEPTHS ® LOGGED DEPTHS w E
FT. 310 FT| @ FT 310 FT] “ | 3]
04
2 10
= 50 -
S = 20
= 100130
= : ]
= 1 T40
= = 150+
>+——| }50
== 200 %0
= == 70
=== = ]
; 250
= — 180
(Z'-‘ 4
= =2 ]
: -9
== 2 300+ ©
+ioo
350
+110
Ti20
400-

24




Hole no: _US-788 _ Map: Crane Date:4/24/78 State:Montana County: Richland

Elev:_2236  ft | qcation: T_21§,R _58 *%,Sec._6_Tract__DDBB Drilled depth: 310 ft
Measured:_1280 fte50 1190 ft¥k Hole size:43/4 in, Air [J Water & Cored Yes (] No K]

Remarks:

e — ——
Xex FT

RECORDED BY I JENSEN  GEOLOGIST o RECORDED 8Y __L.SAUER RECORDING SPEED 20~ "MiIN.

GAMMA S.P | DENSITY [ RESISTIVITY.

T.C.2___|SENSSETTING| S |T.c..—2___|sENs.sETTING | PEFTH

LITHOLOGY RANGE 200 250 a [RANGE_2K | 100 1\ ¢

LOGGED DEPTHS x LOGGED DEPTHS w E

305 FT. 303 fFTj @ 310 FT. 303 Fr| v |3
e = —— ‘ " e ——— = = 04
gravel. = SR e N e e ]

siltstone, gray, cbnes, fe, and ; i i;
claystone, gray, cbnecs, fe o - . -
coal = .t
claystone, gray, cbncs - v
coal - e
|
Mh: -
i
SOBEREl |Ra
il = L | = - S0
I 1 . | e T
siltstone, greenish-gray to gray, k- ‘E; S
cbnes, and claystone, green-gray {>
to gray, cbnces l {, =
Nranse=—-lly
[ (e e 4
< | N THFT ]
(? | i i s +70

coal, with parting of claystone, gray,

1v‘ i A —ﬁy
|
|
[
(¢4
lo Jo

cbnes BN - T80
siltstone, gray, cbnes T )
coal — < .;‘
; i =% L 50
siltstone, gray, cbncs, and claystone, ,E - : 300
gray, cbncs o Wl v T
100
3504
+110
J
"-azo
4004

25



Hole ne: _US-789 Map: McCone Heights Date:4/24/78 State:_Montana Counfy: Richland

Elev:__2630 ft | ocation: T"z'l"x%f R.56_f,Sec._8 Tract_cDAc
Measured: 800 ft ¥ 2100 18} Hole size:_43/4 _in, Air (0 Water & Cored Yes O NokJ

Remarks:__SP and ER on next page.

Drilled depth:

410 ft

26

_ —
s FT.
RECORDED BY K- WILLIAMS GEOLOGIST "\, RECORDED BY __J.JENSEN RECORDING SPEED _15 . MIN.
GAMMA S.P. © DENSITY RESISTIVITY -
T.C.—2__ |SENSSETTING| © |Tc.——2  |sEns.seTTinGg| OEFTH
LITHOLOGY RANGE _350 o |RANGE _2K - 4
LOGGED DEPTHS = LOGGED DEPTHS ule
410 FT. FT] © 310 FT FTl “ | =]
— = —= = e oy
alluvium — ;
e Ti0
= 4
t > 50
pole rao
: = £ 1004 30
= E ]
claystone, gray to brown, ‘..7' { §
some cbncs, siltstone, gray = s 440
to brown, some cbncs, fe, - - % 4
and limestone, gray = - ! 1504
- s ~-50
: = = 20045
1 — — == +70
coa ] ; 4
: o : 250
; m————
. ’ ; +80
claystone, gray, siltstone, gray, and =
sandstone, gray,very fine to fine, : ik 1
fe =
g; 300-1~90
1 = 100
coal, with parting of claystone, gray i
- 350
— ] +10
claystone, gray, some cbncs, and - i
siltstone, gray, some cbncs
I Ti20
e 4004




US-_789

Q. -
LITHOLOGY GAMMA SP E‘é’ DENSITY | RESISTIVITY w
) w

claystone, gray, and siltstone, gray ‘ =, - - ——-—} 400+

T150

-160

<240

+250

~260

Fero
900

27



Hole no: US-789  Map:

McCone Heights

Date:4/24/78 Stqte: Montana County: _Richland

. N. . :
Elev: ft Location: T2 % R s6_%,Sec._8 _Tract_cpac Drilled depth: 410 ft
Measured: 800 ftP¥E 2100 ft¥%% Hole size:_43/4 in, Air 0 Water ] Cored Yes (J No&l
Remarks:
IR
RECORDED BY K. WILLIAMS GeOLOGIST ’f: RECORDED BY _Y. TENSEN RECORDING SPEED _2° MIN
GAMMA S.P | DENSITY | RESISTIVITY-
T.C. SENSSETTING| S | T.c. SENS.SETTING | DEFTH
LITHOLOGY RANGE 20 a |RANGE 20 -] 2
LOGGED DEPTHS x LOGGED DEPTHS u E
FT. 410 FT| @ FT. 4 Fr| “ | 3]
.
= — — &ﬁf—&
3 g 0]
7 === }
7 : 50 -
5 —— ]
7 : +20
= — -
"‘( 100+ 30
— T ———— b
= = 140
r._j:; = 1504
= = I
=
= = ;
t’ = 200{60
' $70
= : — 250-
== ' 180
= = = 300"_90
3 — 4"“00
ft Ei; === 350
+110
= 1
% 2o
: 2 400-

28



LITHOLOGY

_-|3O

T80

4240

T250

-260

ta70
900




Hole no: US-7810 Map:

Date:4/20/78 State: _Montana County:_Richland

Elev:_ 2384 ft Location: T_22 §,R 56 &, Sec_22_Tract

CDCD

Drilled depth:

310 ft

Measured: 75 ft B 1800 ft Y Hole size:_4.3/4 __in, Air (J Water @ Cored Yes (J No&]

Remarks:___No return after 160 ft - logged gamma through casing to plugged pipe.

30

R —
X€s FT.
RECORDED BY K. WILLIAMS GEQLOGIST “y, RECORDED BY _J. JENSEN RECORDING SPEED _15__" MIN.
GAMMA S.P. © DENSITY RESISTIVITY - oT
frc—2___ |sensseTTing| S |Tc.—2__ [sens.seTTING| PEPTH
LITHOLOGY RANGE _50 30 o |RANGE _SK _ 20 Y
LOGGED DEPTHS E LOGGED DEPTHS ﬁ E
267 . 143 ] @ 143 ! 143 FT] -
_ FT an—.— FT. F O‘_;_
gravel - = myep - :
claystone, gray, cbnecs, and " 1
siltstone, gray, cbnes -— = h
1 - : =4 1o
coa == — 1- -
claystone, gray, cbncs, and g = = 50 -
siltstone, gray, cbnecs plon b
t T I 20
: == ==
sandstone, gray, very fine to = = uf, 10030
fine, and siltstone, gray } = ‘, 7]
140
: ' 150-
R 150
. i - 2004 80
siltstone, gray, and claystone, : =7
gray, cbnecs i “_._'_‘
; ] 170
— 250
ci)al g ]
claystone, gray s e - 80
}s0
300+
. o
3504
+110
120
400-



Hole no: Us-7811 Map: Lambert Date:5/2/78 _State: Montana County:_Richland
Elev:_2405 _ft | ocation: T_22 ¥, R._55_%,Sec._12 ,Tract_DoDD __ Drilled depth:___375  ft

Measured: _110 ft P 6o ft bk Hole size:—43/¢ in, Air (0 Water & Cored Yes [0 No&l
Remarks:__ No retusrn after 190 ft.

X6 FT.
RECORDED BY K. WILLIAMS GeoL0GIST "y, RECORDED BY _L.SAUER RECORDING SPEED 20 _" MIN.
GAMMA S.P ) DENSITY RESISTIVITY -
T.C.—2 SENSSETTING| S |T.c.2 SENS.SETTING | OEFPTH
LITHOLOGY RANGE _200 250 o |[RANGE_2K _|___ 100 ___ " "T&
LOGGED DEPTHS x LOGGED DEPTHS ule
355 FT. 353 FT] @ 360 _FT. 353 FT] “ | 3
m :#
T P 01
siltstone, brown, fe, and :rl. 4
claystone, brown, fe, cbncs T HHH - 10
‘K et l Eaces 50-‘
e ] 20
gravel : : =S ]
=y | 100130
claystone, gray, and siltstone, S l I A
gray, cbncs ”:v ”‘ ZESE - 40
= = | 150
= = 50
coal = % = i
siltstone, gray to green, fe, and s == i
claystone, gray to green 1
coal 1 {2004 60
= \ 170
siltstone, gray to green, and ___: 1
claystone, gray to green o = 2501
. — 4
Rt I S S R e e B - 80
E=f === R
coal =5 = = 190
e s s e P T ; BOOJ-
- SEREETE .
siltstone, gray to green, and SNC IR o e :
claystone, gray to green ; £ i s ' F100
i = =] = e ’
sEE T mE S 350-
e || S o
120
400-

31



Hole no: Us-7812 Mcp, Fox Lake Dcte; 5/2/78 Stcte: Montana CoUnty: Richland
Elev:_2530 _ ft{ocgtion: T_23 ¥ R 55 &,Sec._39 Troct__CSDCD_ Drilled depth:__400 _ ft
Measured: 75 _ftFse, 1950 fHWt, Hole size:—43/4 _in, Air [J Water (& Cored Yes [0 No(X
Remarks:

W‘
XE3 FT.
REcORDED By _L-SAUER  geoLoaisT 'y RECORDED BY _L.SAUER RECORDING SPEED _20__" 'MIN.
GAMMA S.P DENSITY RESISTIVITY -
2 8 2 DEPTH
T.C.e2_____|SENSSETTING| S | T.C. SENS.SETTING
LITHOLOGY RANGE 200 190 o [RANGE_SK |___100 [ T2
LOGGED DEPTHS x LOGGED DEPTHS i
‘L 393 FT. 391 FT] » 398 FT 391 7| v | 3]
fe————————
siltstone, brown, fe ! HEHE : SR 0
4% T :x e
sandstone, gray, very fine to fine HE : : g ]
cbncs R T ¥ _F 10
: ‘; .1 - + T .‘ : wrese 50 -
e | Lo
iltstone, gray., ¢bnes, fe, and S S : 1
siltstone, gray, ¢bncs, fe, a =5 == = ‘ l 100+ 30
claystone, gray, ¢bnes - s e FETo
= =
-1 I 4-40
coal 150+
claystone, gray, cbncs, and ER : L 50
siltstone, gray - o 4
coal ]
_ =5 |200{%0
siltstone, gray, and claystone, % ==
gray, cbacs : ’
ey | ]
coal = jJ- 70
- e (250
siltstone, gray, cbnes, and = ij = 180
claystone, gray, cbncs = 4
= “= f— ‘ "?‘I L 300_4»--90
: =S i Jwo
e — T T ; ¥
: =t £ 13504
== = = 1110
sandstone, gray, very fine to fine e = - i
SSEEse e i | o
T 3 SEBE IRnE S ABES SRR VRRE pnzan: 4004
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Hole no:-US-7813 Map: Fox Lake Date:5/3/78 _State: Montana County:_Richland
Elev:__2515 ft{ ocation: T23_§,R._55 %,Sec.20 _Tract_aaaa_ Drilled depth: 390 ft
Measured:__65 ft58k _ 65 fti&k, Hole size:_¢3/4 _in Air & Water O Cored Yes [J No Xl
Remarks:_SP and ER on next page.

e T T s
XES FT. -
RECORDED BY _J. JENSEN  GEOLOGIST "\, RECORDED BY L. JENSEN RECORDING SPEED 193 MIN
GAMMA S.P © DENSITY RESISTIVITY -
T.c.—2_ __ |seNsseTTING| S |T.c.—2 ___|sens.seTTiNg| DEPTH
LITHOLOGY RANGE _100 a |RANGE 2K 4
LOGGED DEPTHS x LOGGED DEPTHS ule
382 1. FT| @ 346 FT FT{ “ 1 =
| e e e —I_i_»uﬁ._ ; - E ———— - 0_
siltstone, brown, fe, and claystone, t ::--3 B
= |
gray to brown - s
i == T10
coal - : = ]
: = 50
= 420
et 100+ 30
: = = 4w
siltstone, gray to brown, some St ) 4
cbncs, fe, and claystone, gray to ; ' oo == : =2 150
brown, some cbnes == by = 4
- 50
= 200-1.-60
+70
coal
250 4
= 180
claystone, gray, siltstone, brown, = ]
fe, and sandstone, gray, very fine —— ’
to fine J %
3 ¢ el —— 300+
- = — :
— _"'OO
==x = 350
+110
- ]—mo
400




Hole no: _US-7813 Map: Fox Lake Date:s/3/7s8  State: Montana County: Richland
Elev:__2515 ft | ocation: T2_3_% R._S5_w,Sec._20 Jract__aaaa Drilled depth: 390 ft
Measured: 65 ftglc, _ 65 ft sk, Hole size:_4 3/4 _in, Air X} Water (J Cored Yes 0 No&l

Remarks:

XK FT,
RECORDED By L. JENSEN _ GEOLOGIST "\ RECORDED BY _J.JENSEN RECORDING SPEED _ 15 MIN.
GAMMA S.P DENSITY | RESISTIVITY -
8 DEPTH
TG |SENSSETTING| S | T.C. e |SENS.SETTING
LITHOLOGY RANGE 10 . |RANGE 10 4
LOGGED DEPTHS 5 LOGGED DEPTHS ule
FT. 337 FT| @ FT. 337 FT] w | S|
——————eeeeeeeee—— —
= = 01
k\ -
== 10
50 -
+20
=] ]
- — t Z ‘00"30
3 150
= 150
T 2004 69
£ = +70
= 250-
= = g
S = - 80
= o ]
= = 300{ %°
= ?
= = +100
3504
1110
20
400-

JY



Hole no: Us-7814 Mqap:__BLM-NE-23 Poplar Date: 5/3/78 State: _Montana County:__Richland
Elev:_2564_ft Location: T_24 § R_SS5 s Sec._19 Tract_cccc  Drilled depth: ___soo ft
Measured:_200 f1F% 105 18X Hole size:_43/4 in, Air O Water & Cored Yes (0 Nofx]
Remarks:

"
e FT
RECORDED 8y L. SAUER  GEOLOGIST "\, RECORDED BY _L.SAUER RECORDING SPEED __20 " "MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.—2 _ |SENSSETTING| S |T.C.2 SENS.SETTING | DEFTH
LITHOLOGY RANGE _200 230 o [RANGE_2K_|____100 __ [ [Z&
LOGGED DEPTHS = LOGGED DEPTHS wipe
494 1 492 g1l @ 499 f1 492 pyf v | ¥
| === ——— — m— o1
claystone, gray to brown, cbnes, = b
siltstone, gray to brown, cbnes, and 10
sandstone, gray to brown, very fine ]
50 A
coal 2 r20
1004+ 30
-
siltstone, gray to blue-gray, cbnes, 1 140
and claystone, gray to blue-gray, HE )
cbnces : = 150+
= 50
coal i ]
=1 |2001 80
siltstone, gray to blue-gray, cbnes, T 170
and claystone, gray to blue-gray,
cbnces J
e 250 1
T80
coal, with parting of claystone, gray - ¥ p
cbncs i
G }so
“T_F}wt*' 300-1
T : = 4
S Fioo
siltstone, gray, cbncs, claystone, gray
to blue-gray, cbncs, and limestone, : 1
gray = 13504
110
ti20
400 -

35



LITHOLOGY

siltstone, gray, cbnes, claystone,

gray to blue-gray, cbnecs, and
limestone, gray

coal, with.parting.claystone, gzay., .

cbrics ‘« .

claystose, gray, cbnes

DENSITY

RESISTIVITY

-----

il

F'E;!

1

p

ik

36

TERS

FEET

400-

THizo
-+140
T150
160
4170
180
F190
-

t200
+210
700 -
220
tazo
+240
250

-260

7o
9004




Hole no: US-7815 Mgp:___BLM-NE-23 Date:5/2/78 Stqte: Montana County:_Richland
Elev:_2442 _ ft | ocation: T_24 8, R _55 &,Sec._14_Tract__CCCC _Drilled depth: 200 _ft

Measured: 20 ftF&E 120 #1¥RT Hole size:_43/4 _in, Air B Water (J Cored Yes ] No®
Remarks: No SP or ER.

XX FT. |
RECORDED 8Y K. WILLIAMS GEOLOGIST No RECORDED BY _L.SAUER RECORDING SPEED _20 TMIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.——2 __ |SENSSETTING| S |Tc.——2  [seNns.seTTiNg| DEPTH
LITHOLOGY RANGE _200 a (RANGE_SK | [~ T
LOGGED DEPTHS = LOGGED DEPTHS wig
_ 190 ¢y FT] @ 195 Fr. Frl w | 3
e S
i T
claystone, gray to brown, fe, : : - = =
siltstone, gray to brown, fe, and o : =
limestone, gray et - =
coal i
siltstone, gray to brown, fe, cbnecs, e, S :
and claystone, gray, fe, cbncs et
= ﬁ ‘ T
e H o
i i ‘ el (0 160
+70
250 1
'1,_80
‘\-90
3004
+i00
3504
+110
1120
400+

37



Hole no: US-7816 _Mgp:__BLM-NE-23 Date:5/3/78 State: Montana County: Richland
Elev:_2346__ft ocation: T_24 ¥, R 55 &’,Sec._l.z_.Troct_up_D_ Drilled depth: soo  ft
Measured: 30 ftE¥ _ 35 fHERE Hole size:__43/4 in, Air [J Water & Cored Yes [ No]
Remarks:

-
no RECORDED 8Y L.SAUER

o N FT,
RECORDING SPEED __20 = MIN.

claystone, brown to gray, fe, cbnecs, .
siltstone, blue-gray, and sandstone, ' .-
brown, fine to medium, fe

coal

siltstone, gray to blue-gray, cbncs,
and claystone, gray, cbncs

cr)a);, with parting of claystone,

[
gra

siltstone, gray, cbncs, and
claystone, gray, cbncs

RECORDED BY _J. JENSEN GEOLOGIST
GAMMA S.P > | DENSITY [ RESISTIVITY -
T.C.—2  {SENSSETTING| S {T.c..2 _ |seENs.seTTiNg| PEPTH
LITHOLOGY RANGE 200 100 o |RANGE 2K 100 - | &
LOGGED DEPTHS 3 LOGGED DEPTHS wip
493 F1 491 7| @ 498 FT 491 f7] - | 3]
| ———= s —— — —




LITHOLOGY GAMMA S.P z 2 DENSITY | RESISTIVITY

siltstone, gray, cbncs, and claystone,
gray, cbncs

= TFiz0

coal

s 4140

siltstone, gray, cbnecs

|

.

i
HT
1

coal "«
siltstonme, gray, cbncs

T T

reran T T
o 1 e
e noar - M "6 sanmamasua mans -
T T

Saoes e b T aui: =150
e anace T nas r sosaa saany . - ana
oy T e sanua nan: v s £
T 3 + 1 Tt

H

=160

4r|70

Fi80
6004

T190

220

Fe30

240

T250

-260

270
w
9004
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Hole no: US-7817 Map:___BLM-NE-24 Date: 5/4/78 State:_Montana County: Richland

Elev:__2621 ft Location: T_Z_Lgi,R._iﬁ_ \i’,SeQJQ_.TrOCL_JQC_G__ Drilled depth: 420 ft
Measured: _158 ftPRK 35 §tPK Hole size:_¢3/4 _in, Air [J Water 3 Cored Yes [J Noxl
Remarks: :

o
KEX FT.
RECORDED 8Y J. JENSEN GEOLOGIST 'y RECORDED BY L.SAUER RECORDING SPEED 20 MiN.
GAMMA S.P © DENSITY RESISTIVITY - -
T.c.2  |sensseTTing| S |Tc.— 2 isens.serTing| CEFTH
LITHOLOGY RANGE 200 100 a (RANGE 3K | 100 [,
LOGGED DEPTHS f_ LOGGED DEPTHS ﬁ E
413 FT 411 FT] @ FT. FT] “ | 5]
e —— o4
-
-1- Io
-
H | 50
siltstone, brown, fe, claystone, brown 120
to gray, fe, and sandstone, brown to i
gray, very fine, fe 4 |
100+ 30
: t40
coal T : h
: 1504
e 150
== |200 %0
£ L0
250 +
siltstone, gray to green, cbncs, and =
claystone, gray to green, cbnecs =R ) 80
& 5 d 300:’-90
= i 0o
SeSEs T I
= =i (350-
£ == +uo
S :
coal & Bt ]
claystone, gray, cbncs e e e et st 400"'20

40



us 7817

TERS

LITHOLOGY GAMMA S.P 2| DENSITY | RESISTIVITY

FEET

claystone, clay, cbncs == = M iyl

T T
] -
1 T s
1 ENeOE aau 1 ke 0
ness] sunnv: bner T T 1
rovas| - T
et x s .- = yue

4140
+150
]Mso
+170
Fi80
3 -190
200
+210
:rzzo
230
+240
+250

260

270
900

41



Hole no: UsS-7818 Map: BLM-NE =23 Oate: 5/3/78 State: Montana County: _Richland
Elev=.._2_3_2_‘£__ﬁLocanon T25F§ R._Ss_®,Sec._20 Jract_ppDD Drilled depth: 280 ft
Measured 10 f1FSc 115 ftR&% ! , Hole size:_43/4 __in, Air (0 Water X] Cored Yes (0 No ]

Remarks:_No SP.

RECORDED 8Y K. WILLIAMS GEOLOGIST ”,fé& RECORDED BY L.SAUER RECORDING SPEED _20 ' 'MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.—2 ____ |SENSSETTING| S |T.C.— 2 __|SENS.SETTING DEPTH
LITHOLOGY RANGE 200 a |RANGE _SK 100 - | 2
LOGGED DEPTHS ® LOGGED DEPTHS wf
_ 271 _FT. FT| @ 276 FT___269 FT| « | &
: = e 01
sandstone, brown, very fine.tq finey : = s i |
fe, and siltstone,brown, fe = i
coal ! S 10
= | 50 4
4
: 20
sandstone, brown, very fine to fine, : 4
fe, siltstone, gray to light-gray, cbncs, = 100+ 30
and claystone, gray, interbedded i
= T 40
coal, with parting claystone, gray B = 150:
= 50
— === |200{®°
siltstone, gray, claystone, gray, cbnecs, T 1
and limestone, gray —t - '_::. =t m— .
- - P SR S vt S . S ] 1 70
250 4
coal - _ s 180
siltstone, gray : "“ ¥ | ==z = T :. 1
150
3004
e
350+
+110
tHi20
400+

42



Girard

Hole no: US-7819 _ Map:

Elev: 2532 ft
Measured: 64 ftFsi,6 2112
Remarks:

tion: T.24_% R_s6 &, Sec._14_Tract

DCCD

Date:5/5/78 Stqate: _Montana Counfy: Richiand

Orilled depth: soo ft

. Hole size:_43/4 in,_ Air [J Water X Cored Yes [ No[X

43

XEX FT,
RECORDED 8Y__J- JENSEN GEOLOGIST 'y, RECORDED BY _L.SAUER RECORDING SPEED _20___" MIN.
GAMMA S.P © DENSITY RESISTIVITY - PTH
T.C.—2____ |SENSSETTING S T.C.—2 __ _|SENS.SETTING DE
LITHOLOGY AANGE _200 250 o |RaNGE 2K 100 - 1&g
LOGGED DEPTHS x LOGGED DEPTHS ulE
493 fFT, 491 fFT] O 498 FT. 491 FT| “ | 5
——— —— ==J—‘_ 0-
' Ti0
siltstone, brown, fe, and claystone,. : : E
fe, cbncs - 50 4
=: nse iii” h
s 720
coal = = : 1004+ 30
= j iase J
siltstone, gray, cbncs, and claystone, ) = '”‘1 : L
gray to brown, cbnecs | A»i—-— == “‘ 1+ 40
b e ta— | 1504
b SR
m— T "._50
coal E
20080
siltstone, brown to light-green, fe |
cbncs, and claystone, gray, concs )
+ 70
250 -
T80
coal ] ? 1so
BEE SN ]
HE % ,
Sk e
claystone, gray, ¢bncs, and Bk é - | 100
siltstone, gray, cbncs BRERA . < ] -
D
- ii — 3504
limestone, gra i = = +
gray P = = 1o
siltstone, brown, cbncs, and claystone, = 2 et i
gray, cbnecs —F= ; 5 e = = 4
:—;’M :::.ﬁ ‘L - : ‘ = T N 1—"‘:; E e .‘_IZO
i - T 400~




LITHOLOGY GAMMA

claystons, gray, cbncs, and
siltstone, brown, cbnecs
coal

claystone, brown to gray, cbnes,
siltstone,.brown, cbncs

X 4140
T

Fi80

T190

6504 -
4200

+210
700 S
=220
230
. +240
+250

~260

taro
900

44



Hole no- .Us-7820 _Map:

Blue Hill

Date:5/4/78 _State: Montana Counfy=_R_;_'ch.ig_n - N

ft

. N. E. : s
Elev:__2129 ft | ocation: T.26 3 R 36 ¥, Sec28 Tract_DDDD ODrilled depth: 200
Measured: 210 ftF¥ 160 fti&% Hole size:_43/4 _in, Air [0 Water & Cored Yes 0 No&J
Remarks:
— s T
m F
RECORDED 8y K. WILLIAMS GEOLOGIST “\; RECORDED By _L.SAUER RECORDING SPEED 20 " "MIN
GAMMA S.P. DENSITY RESISTIVITY -
8 DEPTH
T.C.—2 ___|SENSSETTING| S | T.C.—2 __ __ISENS.SETTING
LITHOLOGY RANGE _200 100 o |[RANGE 2K 100 o 4
LOGGED DEPTHS = LOGGED DEPTHS ule
193 FT. 191 FT| @ 198 FT. 191 FT] “ | 3]
T T Q-0 TP T 1 01
alluvium o
s : T
- : 50 -
siltstone, gray to blue-gray, cbnes, : '{WT '_ 20
claystone, gray to blue-gray, cbnes, =t s~ IS .
and sandstone, gray, very fine to ] .
fine - : H HH i
ES 3 | 100130
coal £ e E
= E: - H T40
siltstone, gray to blue-gray, ¢bncs, : )
and claystone, gray to blue-gray, it 150+
cbnes - 50
: 2000
4
+70
250
+80
-90
300]
00
3504
+10
400-|—l20

45




Hole no: Us-7821  Map: BLM-NE-24 Dote:5/5/78 Stgte:_Montana Counfy: Richland
Elev: 2470 ft | ocation: T._zi?c',R._ﬂ &‘,Sec 24 Tract__ADBD Drilled depth: 360 ft
Measured: 1940 ft ik __ 780 ftk&k Hole size: 4 3/4 in, Air (] Water @ Cored Yes (O No[X]
Remarks:

RECORDED 8Y K. WILLIAMS GEQLOGIST "\, RECORDED BY K.WILLIAMS _RECORDING SPEED__20 __° 'MIN.

GAMMA S.P © DENSITY RESISTIVITY -
T.c.2 ___|SENSSETTING| S |T.c.—2__|[sENS.SETTING| OEFTH
LITHOLOGY RANGE _200 250 o |RANGE_2K | 250 [ [2
LOGGED DEPTHS « LOGGED DEPTHS ol e
353 FT. 351 FT.f » 358 FT. 351 FT] “ w3
— = = : ———— —1 04

{ reaeesmave
s swans tewss i
o
N :

2 o

19 4
1

siltstone, gray to brown, fe, .
claystone, gray, ¢bncs, and
sandstone, gray, very fine to fine,
cbnes

coal

siltstone, gray to blue-gray, cbncs,
claystone, gray to blue-gray, cbnes,
sandstone, gray, very fine to fine,
and limestone, gray

- 70

cfal 4 =5 3001
claystone, gray = ’
coal o
- i T‘é“ — -
i { i S e
. L= T z B Fioo
siltstone, gray, cbnce, and claystone, i ; r‘; =
gray to blue-gray ¢ | é £ 1
E3 t % !' =N =¥ —1 1350+
it Adpvetiti Iy 5 B
! N RE N e = 1o
1120
400 -

46



Hole no#US-7822 Map:__ Girard Date:5/5/78 _State: Montana County:_Richland
Elev:_2545  ft | ocation: T_24 ¥ R _57 & Sec_28 Tract__BCBB _ Drilled depth: 640  ft

Measured: 1550 ftiE 25 £ Hole size:__43/4 in. Air [ Water & Cored Yes [J No[xl
Remarks:_Lost circulation at 180 ft. .-

e — -
FT.
RECORDED 8Y J. JENSEN __ GEOLOGIST x::.: RECORDED BY _L.SAUER __RECORDING SPEED 20 = MIN,
' GAMMA S.P DENSITY | RESISTIVITY -
) Q DEPTH
T.C.—2 ' |SENSSETTING| Q |T.C.—2 ____|SENS.SETTING
LITHOLOGY RANGE _200 250 o [RANGE_SK | 100 T2
LOGGED DEPTHS ® LOGGED DEPTHS R
612: FT. 610 FT| © 617 FT. 610 FT| * | 5
siltstone, gray to white, and i i e |
claystone, gray:to white
A 10
coal i
: 50
= }20
S 100+ 30
claystone, gray, some cbngs, and e 4 40
siltstone; gray, some cbnes = |
B 150+
£ g o 50
coal : 4
»: 200_r—60
siltstone, gray, some cbncs, and H %"’ — ]
claystone, gray, some cbncs =
170
- ;‘g i
=2 250
=i 1
coal T 4 8
:‘i : : ‘.90
5 300+
o +100
claystone, gray, cbncs, and =t
siltstone, gray, cbncs i .
= 350-
EaE +110
i 120
=" aaiEiEaaRE 4004

47



US-__7822

LITHOLOGY GAMMA S.P

claystone, gsay to brown, ébacs, - -
and silistone, gray, cbnes

T150

cQal
ggx?{rt’o&eﬂgay, cbnes, and claystone,

~160

coal, with parting of claystone, gray

+170

siltstone, gray, cbncs, and
claystone, gray to brown, ¢cbnecs

TF180

i

190

t200
+210
-220
Fa30
4240
~+250
1260

i}
270
900

“B



Girard

Hole no: US-7823 Map:

Date: 5/5/78 State: Montana County:

Richland

Etev: 2597 _ft | ocation: T._zs_Fg:.R._ss_ %,Sec_14 Tract_BAAB _ Drilled depth: 400 ft
Measured: 100 ft gyt 3300 ftERg Hole size:_43/4 _in, Air [J Water & Cored Yes [J No&
Remarks:
S e e ——— S _
o FT.
RECORDED BY K- WILLIAMS GeQLOGIST 5 RECORDED BY K. WILLIAMS RECORDING SPEED _20 MIN.
GAMMA S.P DENSITY RESISTIVITY -
8 DEPTH
T.Com s |SENSSETTING| S | T.C.—2 ____|SENS.SETTING
LITHOLOGY RANGE 200 |___250 | o |RANGE_SK |___100 [ "~ [2|
LOGGED DEPTHS x LOGGED DEPTHS olE
393 FT_ 391 fT| @ 398 FT. 391 1| « | 3]
e e
T pu us T Sl Sumay guass ppinl gyt SO Sevutil mebaas Py — 04
i e e ]
e S i e e B
i e * » , '.i ﬂ!-: H;_A puand fufbun 50 4
oy - L _ == .
’ ; +20
= T ==
sandstone, gray, very fine to fine, T - — . k4 : :
siltstone, brown, fe, claystone, [ - E o :; +—1—= | 100+ 30
gray, cbncs, siltstone, gray to ’f»-! x B : - T J
blue-gray, cbncs, fe, and claystone, SR N - —- e R |
gray to blue-gray . o - . !
f i 4 oy léﬁr"f— =TT 140
és "'%’" { - l |504
} ! L o
T -- 50
PaRN—an=1
[ A I i
S Iz )
T S|
| T N
coal : == 1 |200{ %0
;——j l o] o
q
I
¢
siltstone, gray to blue-gray, cbncs, q
claystone, gray to blue-gray R«
2
g
SE |
coal ::’N . _—-u - - _X-IOO
' "j - i - :7‘7'? — o
[ 3 7,:
claystone, gray, cbncs, and —E—— - 350+
siltstone, gray, cbncs gf’ - = +110
AN
AN{.-_ ,:_; :: ; :;‘fl T
== == = | Teo
= feveares et 4004

49



Brofson

Hole no: US-7824  Mgp:

Date : 5/6/78

Elev:_2547 _ ft,

Megasured: 315 ftesy 2225 fteax, Hole size:

s N
tion: T_24_ .R._57_§,Sec. 14 Tract_DCCD

4 3/4

640

State: Montana County:__Richland
Drilled depth:

ft

in,, Air [J Water  Cored Yes [J No[xl

Remarks:___No SP log taken ahove 420 Ieel,.
XX
FT.
RECORDED 8Y _J. JENSEN GEOLOGIST No RECORDED 8Y _L.SAUER RECORDING SPEED __20__" 'MIN
GAMMA S.P. © DENSITY RESISTIVITY -
2 . Q 2 DEPTH
T.C.—% __|SENSSETTING| G | T.C.—=_|SENS.SETTING
LITHOLOGY RANGE _200 o |RANGE _2K 100 —T7
LOGGED DEPTHS = LOGGED DEPTHS il =
632 FT FT] @ 637 FT. 630 FT] “* | =
- — —_—— - — ey
alluvium SIS uiesnaasana { 3 O-
- 10
50 1
claystone, gray to brown, some | T
cbncs, and siltstene, gray to brown, 2 120
some ¢bnes == ]
=i | 100+ 30
coal e seeniees |
T 40
£ 150+
siltstone, gray, cbncs, and = 50
claystone, gray to blue, cbnes = i
coal ﬂ:; 200.-60
4+ 70
claystone, gray, cbncs, and ; Tu« 1
siltstone, gray to brown, cbnes i 2501
"11 1T q"80
1 t 90
i 300+
: Fio0
coal ] 1
350+
claystone, gray, some cbncs, and ThHo
siltstone, gray, cbncs }
: E : ti20
= Si® 1 400 4

50




7824

LITHOLOGY

claystone, gray, cbncs, and
siltstone, gray, cbnes

coal

siltstone, gray, some cbncs, and
claystone, gray, some cbncs

coal, with parting of claystone, gray

claystone, gray to brown, cbncs, .
and siltstone, gzay;, cbncs

DENSITY

RESISTIVITY

r e
e N
! By
:  Sane
s
t
-
T
e wesnsen:
s
=
< 2
>t e
I
:
— enssrans
"
s
— t
T
:
¥
==
ot :
: s cons
.
raane
=
=
e
=
:
=
T
anan:
7
:
:
ens
~ H
T,
- s
T . H
x - 1! o
i .
:
:
" t
: -
= -
TR
T
E%
= e
T seia
T asenare:
: e
tesa e
:
3
t T 5
3 :
: i
1 — + »
+ ya - -+ -
= s

Y]

130

+140

T150

-160

+i70

T80

F190

-4 20(C

+210

-22(

r23C

—+24(

T+25¢

1 26t

ter
900




Hole no: US-7825 Map:__Crane NW . Date:5/6/78 State:Montana County: Rich’land
Elev:_2525  ft | ocation: T_22 §,R _56_ &,Sec._12_Tract_DAAA Drilled depth: s20  ft
Measured: 2520 ftF%C 175 f13Gk Hole size:_43/4 in, Air [J Water & Cored Yes (O No®
Remarks:

— S ——— —
RECORDED BY K. WILLIAMS GEOLOGIST “’Nﬂg RECORDED 8Y J. JENSEN RECORDING SPEED .15 _" MIN.
- GAMMA S.P © DENSITY RESISTIVITY -
T.C.— 2 |SENSSETTING| S |Tc.—2  |sens.seTTiNG| DEFTH
LITHOLOGY RANGE __100 20 o [RANGE _SK 520 - 1 2
LOGGED OEPTHS x LOGGED DEPTHS ule
520. FT. 520. . FT} © .. FT. S
_ — _ T. '=l' + 520 T. 520
— B 0
9;0!
gravel. : G 1
| 0 i
: T10
| ————t _1
50 A
3 120
siltstone, brown, cbncs, and t =t 1
claystone, blue-gray to gray, cbncs =3 100+ 30
= = ta0
X = : 4
> 150+
< i "_50
= == === 1
200 { &°
sandstone, gray, very fine to fine, T %‘; 1
fe, claystone, blue-gray, some cbncs, : = = 1
and siltstone, blue-gray, some cbncs = :, +70
— —— 250 4
= == 80
coal =
: 1
sandstone, light-gray, very fine to :‘) 3 1
fine 2 ]
= =: -90
coal = 300+
= —= K
siltstone, brown, some c¢cbnes, and = = FI100
claystone, gray, some cbnes = = 7 |
= = 350
= : +110
== E ]
: E-, Ti20
= 400

57



o -1 &
LITHOLOGY GAMMA S.P xS DENSITY | RESISTIVITY aj =
=9 u
[7p)
] .
b = 400
= ;; 1=—::;_ § = 7
siltstone, gray, cbnes, and *%z o == 30
claystone, gray to blue-gray, cbncs : Fat =F
=i e = .
= : 450+
= == +140
coal, with.parting.of claystone,. .- = =3 =t = .
blussgrdy: ' e - =: = }
siltstorne, blue-gray - =: = ==
‘ SEEET 150
coal "« == = 500-
siltstone, gray, and claystone, gray —_— =~ == -
to blue-gray - == % -
=== = = Freo
5504
4170
F180
' 600-
~190
6504 -
+200
+2i0
700 -
F220
750
j—230
+240
800+
+250
-
850
260
1270
S00 .

s3



Hole no: US-7826 Map: Brorson Date:5/9/78 State:Montana County: _Richland
Elev:_ 2382 ft | ocation: T_24_ X, R._58 %,Sec.33_Tract__cccc  Drilled depth: soo  ft
Measured: 72 ftFE 140 f1BE Hole size:_43/4__in. Air O Water Bl Cored Yes 0 No X
Remarks:

w

s4

xRS FT
RECORDED 8Y L. JENSEN _ GEOLOGIST "5 RECORDED BY _J. JENSEN RECORDING SPEED .13 MIN.
GAMMA S.P ) DENSITY RESISTIVITY -
T.c.—2  |sensserTing| S |T.c._2 SENS.SETTING | DEPTH
LITHOLOGY RANGE _100 20 a |RANGE _LK 20 4
LOGGED DEPTHS x LOGGED DEPTHS ol
500 FT__ 500 FI/ @ 500 FT. sg0 FT| “ | 3
T ———————
alluvium s ] 0
e}
claystone, white to grayish-brown, ' . 50 1
some cbncs, siltstone, gray, some = : ; ’
cbnecs, and sandstone, gray, very - = 20
fine to fine, fe : = b
2 e 1001 30
coal — 2 .
T 40
claystone, gray to light-brown, = =, 150-
some cbncs, siltstone, gray, some =
cbncs, limestone, light-gray, and < 50
sandstone, gray, very fine to fine %' = — 4
{ : z 200180
coal e = S ]
claystone, gray, some cbnes, T = > =2 T70
and siltstone, gray to grayish-green, — = b
some cbncs = X 250 4
% ==
T S = = --80
j e -;«. = q_g
= . — — -— 300-4 o
coal 5 —— == S )
— - . ===
==E5 = FWO
claystone, gray,some cbncs, and 3 = ;
siltstone, gray, some cbncs = = T
—F 2 3307
' = == +nho
4= = .
; == ' =t ti20
- ‘z\ — 400‘




Us- 7826

LITHOLOGY

siltstone, gray, and claystone, gray

coal
claystone, gray

coal

claystone, gray, and siltstone,
gray

-130

L4414

é <4140

%
|

\r‘-ﬂ*‘._

T150

J-OSO

4170

Fi80

190

4200

+210

220

230
-

+240

1250

-260

fe70
900

55



Hole no: US-7827  Map:

Crane NE

Date:5/9/78

State: Montana County: Richland

. N. E. .
Elev=__2_2£__ﬂL%:§non= T.&é&R._ﬁ_ w,Sec._22_Tract__CCCB__ Drilled depth: ___soo ft
Measured: _650 ftF8L 175 ft B Hole size:_43/¢ in, Air 3 Water (3 Cored Yes [J NoKJ
Remarks:

E FT.
YES L
RECORDED 8Y M-S SPENCER GEOLOGIST g RECORDED BY J.LJENSEN RECORDING SPEED 20 MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.Co2 SENS.SETTING| S |T.c.— 2 |SENs.SETTING | DEFTH
LITHOLOGY RANGE _30 20 a |RANGE _2K__ 20 - 4
LOGGED DEPTHS 3 LOGGED DEPTHS e
500 FT 500FT| @ 500 FT. s00 1] « | 3]
e
T = 0
gravel; aad sand, brown, £ ¥ b
mediun h J
3 2 : 110
:5 — = 50 ~
= t = 120
siltstone, gray to blue-gray, fe, 3 = \‘g : h
and claystone, gray, cbnes - X 4
NS E= 100430
3 =L ——=% = |
== 7 ]
= : S - 40
e = e = 4
= S = §'~i=' ? 150+
= — = ts0
—= :; ri 200_"60
sandstone, gray to blue-gray, 7 st Z i
fine to medium 2 = ]
= 170
2 =St 4
: : : 250
: z S == te0
> s = 1
— ; —= s ]
siltstone, gray to green-gray, : = < X 4
cbnes, and claystone, gray to ; = : 300_"90
green-gray, cbncs [‘ - T 2 J
...... = = .
= = Froo
; Semmess £ so.

] P } 3504
coal 1 = $ x +110
siltstone, gray, cbncs, and = : E = . ‘
claystone, gray, cbncs — == M S :I

== : Trieo
T 4004

56




US-__7827
LITHOLOGY GAMMA S.P ¢§ DENSITY |RESISTIVITY| W | &
= w
- — =T 400"
= : > e—ee} :_|30
= S 450
siltstone, gray, cbacs, and = ey —— f 140
claystone, gray, cbncs = 3 = -
= :i = +150
= 2 500+
Fiso
550-
+170
1180
600+
;
190
650~
+200
+210
700 -
F220
-{
750+
230
q
+240
8004
T250
4
850+
260
270
900

57




Hole no: _US-7828 Mgp:___ Crane NW Date: 5/14/78 Stgte:_Montana County: Richland

Elev:__2550_ft Location: T23 8, R 57 %,Sec._34 Tract_asan Drilled depth: 620 ft
Measured: 375 ftgkk 325 ftiGk Hole size:_4 3/4 __in, Air [J Woter X Cored Yes O NoEI

Remarks:

YES FT.
RECORDED B8Y M. ALSPENCER GEOLOGIST xo RECORDED BY __J. JENSEN RECOROING SPEED __15 MIN
GAMMA S.P DENSITY RESISTIVITY -
2 3 2 DEPTH
T.Co—=____ |SENS.SETTING 9 TCom s |SENS.SETTING
LITHOLOGY RANGE __100 20 a |RANGE _2K 20 4
LOGGED DEPTHS & LOGGED DEPTHS " e
— — 620 FT. 620 FT] @« 620 FT. 620 FT ""0 =
: 10
- 50 A
siltstone, gray to green, cbncs, and = 20
claystone, gray to greem,cbncs L{ T |
= = = -
ﬁ = 100+ 30
L v -:: L:( .
‘L:EL— = T : ]
AE; \( 't- - L .-%
j; = = 1
siltstone, light-green to gray, and > ey i t 1504
claystone, gray, cbncs == M =~ == 150
’ = = ]
=t~ —— = L 60
> = = 52001
t > === = .
coal — fn— —E— EE ]
= === = +70
; = ol 3 == 1
siltstone, light.green to gray, = = < = 2501
and claystone, gray, cbncs = = ; == 180
‘é = ? _z-—_}‘
T ———— { ]
= 5 - 90
= gl === : 300+
= = E Fioo
> T 5 350
coal === ] : = i
= = j—— = 1110
siltstone, gray, and claystone, :g - :3 = 1
gray, cbnes + = T T :
== === = !0
? —:%'l; 4004

58



US-__1828

TERS

Q.
LITHOLOGY GAMMA SP §§ DENSITY |RESISTIVITY
(2]

FEET

Tizo

4140

i

“.iﬁt n ' KL

siltstome, gzay, and claystone, = R
gray, cbncs : . . ,

T150

™

160

+170

il

T80

coal . :

siltstome, gray, cbnecs - ;

:

; :

. s Y t

: =

} -

) : - : 190
:

||
’ﬁiﬁ | HiH #‘M&! i “JVMWL:W~ m.““u
/] i

HUALL
U

+200

+210

-220

230

240

T250

~260

ta70
00




Hole-no- S-7829  Map: Dore Date: 5/9/78 State: Montana County:Richland
Elev:_2081  ft | ocation: T_25 ¥ R_59 w,Sec._10_Tract_CCCB __Drilled depth: ___400 ft

Measured:__ 600 ftF5c 20 ft A% Hole size:_43/4 _in, Air [J Water & Cored Yes d Nok&l
Remarks:

N
XK= FT.
RECORDED BY _J-JENSEN  GroL0GIST 'yo RECORDED 8y __J. JENSEN _ RECORDING SPEED 15 " MIN.
GAMMA S.P © DENSITY RESISTIVITY - Pt
T.C.—2____|SENSSETTING| S |T.c.—2____|SENS.SETTING | DEPTH
LITHOLOGY RANGE _100 20 o [RANGE_2K |__20 ___ "
LOGGED DEPTHS x LOGGED DEPTHS R R
400 FT 400 FT.| ©@ 400 FT. 400 FT|] -
r————— —_— — o_
0. 101 E :
0.4 — ! .
2 0.0} 3
: = 2o = s ]
gravel = Q..;; ¥ 10
—Z X —
== —t = -
== =
. 2 = 50 A
J 0% = < .
i — = — a0
= = ?"'
siltstone, brown, fe, cbnos - = S i
L = - R
== = Z
= = — = 1001 30
et - = T40
siltstone, gray to blue-gray, cbnes, - e e = =3 150+
claystone, gray to blue-gray, cbnes, . = s e e e ér : |
and sandstone, gray, very fine to = = e — s RN = - 50
fine e el s~ Clies T T e S = e e X < T
o e —t— = 1
=== =5 = F 200 {50
s )12_. ": ‘%:-:‘—— = z ]
el s L‘s _-_-_: % T7°
coal, with parting of claystone, gray, e = = = = 250 -
cbncs = - = =
=== = : = T80
= - - = = 1
= : - == =t .
siltstone, gray, cbncs, and — < = 3 J
== = i = 5 90
claystone, gray, fe, cbncs == i = = 300-
coal = " 5 < 100
. — = . — e e £ J
siltstone, gray, and claystone, — n o = ~
Brey = S 3304
coal o s = == +iio
siltstone, gray, and claystone, i = = £ -
gray : s z =
| =" = tizo
S—— I o .o\—; 5 400‘




Hole no: US-7830 Map:___Crane NE Date:_5/15/78gtqte:Montana County:_Richland

Elev:_2289 ft | ocation: T22 8, R _58 ff,Sec._6_Tract_DDDA Drilled depth: ___sso _ft
Measured: 575 ftF% 195 ftE&k Hole size:_43/4 in, Air [0 Water ® Cored Yes (0 NoE&]
Remarks:__Losgged through pipe.

‘ N YES A FT,
RECORDED 8Y M. A. SPENCER GEOLOGIST yq RECORDED BY J.JENSEN RECORDING SPEED _15 MIN,
GAMMA S.P. © DENSITY RESISTIVITY - EPT
T.C.2 - ___|SENSSETTING| Q | T.C.—2 ___|SENS.SETTING DEPTH
LITHOLOGY RANGE _30 a [RANGE 2K ||, [&
LOGGED DEPTHS x LOGGED DEPTHS w E
572 ‘FT. FT| @ 78 FT. FT]
| ————— — — T O 04
: 2 o = =
gravel, sand, brown, medium, and - 9:.0,’ ———— _r
clay brown ¥ 2.5, } .
" —— L 10
: ~| 50 -
-4
sandstone, yellow-brown to gray, £ E = L 20
_ fine to medium =+ 1
very fin : = ]
claystone, blue-gray, cbncs T - )
iyt 100+ 30
coal — = = — .
: —- 140
== - )
: -] 150
fp— p
M - 50
claystone, gray to blue-gray, cbnecs, . t ] ’ -
and siltstone, gray to blue-gray, ! o A
cbnecs — S ]
: = 200+ 60
: gl -
i ] +70
coal : - — 250 -
-— - 80
siltstone, gray to brown, cbncs, R ]
and claystone, white to gray, ] y
cbnces - 1
R ..go
- 3001
_: : Fi00
coal — T e i
== F 350+
- +110
siltstone, gray, and claystone, = o ]
gray, cbnecs : - )
: h— Ti20
t ) 400-

Al



UsS-_17830

LITHOLOGY

gray..

coal
claystone, gray, cbncs

siltstone, gray, and claystone, .

P

= 2| DENSITY | RESISTIVITY

l.I
4

oo mmen

c2

TERY

Fizo

<140

150

160

+170

+180

Fi90

+200

+210

~220

+e30

<4240

T250

260

+ta70
900




Hole no: US-7831 Dore

Map:

Date:5/16/78 State: Montana_County:_Richland

. , E. .
Elev:__ 2119 ft Location: T_26 §,R _59_%,Sec._20_Tract Dcbc _ Drilled depth: ___soo  ft
Measured: 63 ftFse, 1930 ftk&k Hole size:_43/4 _in, Air [J Water @ Cored Yes [ No[X
Remarks:
XLs . 15 FT
RECORDED 8Y __J. JENSEN _ GEOLOGIST \, RECORDED BY _J.JENSEN RECORDING SPEED MIN.
GAMMA S.P o | DENSITY RESISTIVITY -
T.C.—2  |SENSSETTING| S |Tc.——2__ |sens.seTTing| DEPTH
LITHOLOGY RANGE _100 |20 | o |RANGE 2K 10 - &
LOGGED DEPTHS & LOGGED DEPTHS dlE
500 FT S00 FT] @ 500 FT_ 500 fx| w | 3]
e e s ——— — e —————— 0
o 1t
—— 50 4
siltstone, white to gray, cbngs, 7 20
fe, and claystone, white to gray, o 1
fe g — ]
= - 3 —— 100430
= " : -
f\q_... ‘_, £ ‘-40
- 3 i
> = === = 1504
coal — %: = == i_—k = == 1s0
._j = A
3 _ > — 160
.- = : e — — 200_
- = ﬂ
siltstone, gray, cbncs, and S £ 4
claystone, gray to white, = = . = = 10
cbncs T = =i
=== — - =250+
S =3 T80
- = ]
p—— < - *-90
coal 2 - :
+ e -3 4"00
siltstone, gray, cbncs, and = ; — = 350-
claystone, gray, cbnes + ,5 . S % 4—”0
= i = ]
= = = ti20
— — % L 400+




US-_73133

LITHOLOGY

siltstone, gray, cbncs, and
claystone, gray, cbnecs

coal

claystone, gray, cbncs, and siltstone,
gray, cbncs

coal

siltstoire,. gray., and claystone, ..
gray, ebnes - s

GAMMA

S.P

Q.
Q| DENSITY | RESISTIVITY

1 4004

U

f:L_Mf h

[II

I

o4

TERS

FEET

Tiz0
+140
T150
:qeo
4170
T80
190
4200
+210
1220
230
+240
+250
L 260

-270




Hole no:US-7832 Map:

Crane NE .

Elev: 2130

Measured: 1100 ft F&E 2725 1B Hole size:

Remarks:

, N. )
ft Location: TZ_2_2_x,R._5L§,,Sec. 22_Tract__DCBB

440

Date:5/16/78 Stqte: _Montana County: Richland
Drilled depth:

ft

43/4__in, Air (] Water & Cored Yes (0 Nolx]

RECORDED BY M. A. SPENCER GEOLOGIST

= - S
RECORDED 8Y K. WILLIAMS

' FT.
RECORDING SPEED _20__ MIN,

s

=
GAMMA S.P © DENSITY RESISTIVITY - T
c.— 2 |sensseTTiNG| S |Tc.—2__ |sENs.sETTING | OEFTH
LITHOLOGY RANGE _200 100 o [RANGE __2K 100 - 1 2
LOGGED DEPTHS ® LOGGED DEPTHS ule
434 FT 432 FT| @ 439 FT. 432 F7| “ | 3
gravel, and sand, medium to o 01
coarse ]
T10
H 50 A
= }20
claystone, gray, cbnes, :
and siltstone, gray, cbncs g 4
ey £ |100+30
== 4
S i 140
siltstone, gray, cbncs l 5t = | 150-
= 1s0
= :.‘mt:: 1
= -
E 200_-60
sandstone, gray, very fine, and év 1
claystone, tan to brown, cbncs e 1
coal, with parting claystone, S T70
brown, cbncs ™ _ J
ot 1 {250 1
= 150
i =
< 3001 0
siltstone, gray, cbnes, and S : 100
claystone, gray, cbnecs = |
FE 1350-
+110
Ti20
coal i 4004



US~_7832

LITHOLOGY

siltstone, gray, cbncs, and claystone,
gray, cbnes

DENSITY

RESISTIVITY

it

ﬁ
etliin

14

6504

-

700 +

Tizo

-140

-150

160

-170

Fi80

-ﬂQO

~200

210

+220

230

~240

250

260

270
-1

9004



Hole no: US-7833  Map: Bainville SE Date:5/17/78 State: Montana County:_Roosevelt

Elev:__2274 ft Loa&xhon T27 x R_59 %,Sec._9 Tract_ccpa Drilled depth: 620 ft
Measured: 620 ftrsi, stl_f_tsm Hole size:_43/4 __in, Air [0 Water X Cored Yes (J Nolx]
Remarks:

RECORDED BY __J. JENSEN _ GEOLOGIST mNEOE RECORDED 8Y _J.JENSEN RECORDING SPEED MIN
GAMMA S.P DENSITY RESISTIVITY -
2 <3 DEPTH
, T.C.—2 _____|SENSSETTING| S |T.C.——2 _____|SENS.SETTING
LITHOLOGY RANGE _100 20 a [RANGE_2K _|___10 __ I TZ
LOGGED DEPTHS ® LOGGED DEPTHS R i
——— — 620 FT 620 FT} @ 620 FT. Fr| “ | 5|
alluvium ~ - — 5110 01
= ]
- 10
sandstone, brown, very fine to = .
fine, fe, cbncs, siltstone, brown = 50 4
to gray, and claystone, gray, = 4
fe : = F20
: g :
100130
coal : :
T 40
:l* - Iso‘
et _— £ 1s0
' 4 60
siltstone, gray, cbncs, and - 200
claystone, gray, cbnes 1, e i ]
3 == = 170
; = = g Z 1
: T == = 2501
= e — T80
- : .T-:' : — 1
= i t 300._90
= = ;1 = Fio0
5 = ===
sandstone, blue-gray, very fine to 7 : = =7 10
fine, cbncs, and claystone, gray, = R = ZH ]
cbncs = A = =
siltstone, gray, cbncs, fe, and ,,‘ == é ]
. claystone, gray, cbncs, fe = - = = = 1120
+ = — 4004

7



UsS- 7833

LITHOLOGY

siltstone, gray, cbnecs, fe, and
claystone, cbncs, fe

coal

siltstone, gray, cbncs, and
claystone, gray, cbncs

coal

siltstone, gray, cbncs, and claystone,
gray, cbnecs, and limestone, gray

GAMMA

S DENSITY
9

STRIP

RESISTIVITY

6¥

r

METERS

-130

140

~150

-160

=170

T180

90

4200

+210

220

tez0

4240

T250

-260

taro
900..




Hole no: US-7834 _ Map: Lambert Date:5/16/78 State: _Montana County: _Richland
Elev:_ 2518 ft | ocation: T_22.8 R._55 %,Sec._36 ,Tract_BBCB __ Drilled depth: 400 ft
Measured: 700 fti8k 140 ftERL Hole size:¢3/4  in Air [ Water 8 Cored Yes [J No&J
Remarks:

T — L s )
b2 - FT.
Recoroen sy K. WILLIAMS ceoloaisT "\, REcoroep ey - WILLIAMS gecoroing speep 20 7 'miN.
GAMMA S.P © DENSITY RESISTIVITY -
c.—2___|sensserTing| S |Tc.—2____|sens.seTTing| PEFTH
LITHOLOGY RANGE _200 100 o |RANGE 2K 30 - 12
LOGGED DEPTHS @ LOGGED DEPTHS wle
394 FT 392 f1| @ 399 fT 392 p7| w | ¥
T g iiiid gl ©1
el » L L ] > -
siltstone, gray, fe, claystone, gray, PR :. _‘_'_'_‘_' e
and sandstone, gray, very fine to T =] iz .
fine 13 E ‘? :-::E E 1 0
e Do e 50
coal =y .
siltstone, gray, cbncs 120
coal ]
100 30
siltstone, gray, cbncs, and .
claystone, gray, cbncs 4
T 40
150+
coal 4
- 50
2004 %0
+70
sandstone, light-gray, very fine to 250 4
fine, siltstone, light-gray to gray- |
blue, cbncs, and claystone, light—- ‘-80
gray, cbncs
}o0
3004
-100
350+
coal ' 5 T110
sittstone, light-gray, cbncs, and x gt - ] i
claystone, light-gray to blue-gray, i T3 )
cbnes ; 5L |
T T T -120
T RS BeRu 1 400.



Holespo: JS-7835

Bainville SE

Map:

Date:5/17/78 Stgte: Montana County: Rooseveit

. N. E. .
Elev:__2263 ft | ocation: T27_g,R. 52 w,Sec._27 Tract__caac Drilled depth: 620 ft
Measured: 2105 _ft For, 2047 f138F Hole size:_43/4 in, Air O Water & Cored Yes [J NokJ
Remarks:
FT
RECOROED BY _I. JENSEN  GEOLOGIST xfg RECORDED BY __J,JENSE RECORDING SPEED 15 __ MIN.
GAMMA S.P © DENSITY RESISTIVITY -
TCc.—2 __|sENsSETTING| S [Tc.—2  |sENs.seTTING| DEPTH
LITHOLOGY RANGE 100 |____20 | o |RANGE 2K 20 - | &
LOGGED DEPTHS E LOGGED DEPTHS oy E
606. FT. 606 FT] « 607 FT. 606 FT] +- | =]
Pr— — 0
alluvium 4
sandstone,brown to tan, very fine |
to fine, fe, and siltstone, gray, I 10
cbncs ¢ = E
50 1
2z ra0
coal = == - E .
g ::-. = Ioo-- 30
siltstone, gsay, cbnes, eclaystone, g i
- — + T
gray, cbncs, and limestone, T =]
gray = i ——— - 40
f — 3 150+
coal - = _'50
i ~smu
g =} 4
= = = 200480
siltstone, gray, cbncs, and + = = _
claystone, gray, cbncs .
= = — +v0
== % = 250+
— > =t
2 = = tso
sandstone, gray, very fine to = . ;f 3 4
fine, and siltstone, gray, cbnes =y o —] J
= Te0
> ;% 300+
x 7 == —— = ,
= == )
2 = == w00
: = 350
= T110
claystone, gray, fe, cbnes, and . i
siltstone, gray, cbncs = . 3
== .
! = — - g ["20
= S h— 4004

7¢



US-__7835s

TERY

LITHOLOGY GAMMA S.P RESISTIVITY

FEET

— 400

:430

sandstone, gray, very fine to fine,. ,
claystone, gray, and siltstone, .
gray.... . - et e

~+140

'

=150

-160

coal t : - — 7 i

I

siltstone, gray, cbnes, and claystone, == —r 4170
gray, cbncs - -

coal. .. : == = +180
claystone, gray, cbncs = , 600+

190
6504 ~

4200

+210

te30

B 4240

1250

~260

tero

900
7/



Hole no:US-7836  Map: BLM-NE-24

Measured: 2635 ftsy, 40 ftTRL, Hole size:

Remarks:_No SP or ER - Praobe troubles.

Drilled depth:
n,, Air 0 water 8 Cored Yes [J No[&]

Date:5/18/78 Stqate: Montana County: Richland

Elev:_ 2563 ft |ocation: T.23 &, R _56 &,Sec_18 Tract_ CBBB 400 ft

RECORDED BY K. WILLIAMS GEQLOGIST

JCNEOK RECORDED BY K. WILLIAMS RECOROING SPEED 20

LITHOLOGY

claystone, gray to blue-gray,
cbncs, fe, and siltstone, brown, fe,
cbncs

claystone, gray to green-gray, cbngs,
siltstone, tan, limestone, gray, and
sandstone, dark-gray, very fine

GAMMA o RESISTIVITY -
T.C__2 SENS.SETTING| S SENS.SETTING
RANGE _200 o |RaNGE _2K

LOGGED DEPTHS x LOGGED DEPTHS
395 fT. n FT
i
i i
S
2 e
= Se= LR
e = oo
SR : e
:L_‘.H‘ = -
TR
b

- 20

- 30

3]

- 70

100

=110

~120



Hole no: US-7837 __ MqQp:__Red Bank Creek Date:5/18/78 State: _Montana County: _Roosevelt
Elev:__2288._ft Location: T_28 §, R _s9 %,Sec._14_Tract__aacc Drilled depth: soo ft
Measured: 1213 ftERF 1195 fti5x Hole size:—43/4 in, Air O Water B Cored Yes (3 NoX
Remarks:__Logged gamma through stems. -

e — -
e FT.
RECORDED BY _J. JENSEN __ GEOLOGIST "\, RECORDED B8Y _I.JENSEN RECORDING SPEED 15 _° "MIN.
GAMMA S.P. © DENSITY RESISTIVITY - pT
T.C.——2 _____ |SENS.SETTING QI|T.C.—2 ___|SENS.SETTING DEPTH
LITHOLOGY RANGE _100 20 o |RANGE _2K 20 12
LOGGED DEPTHS x LOGGED DEPTHS ol e
500FT 500 F1f @» 500 FT. 500 FT| -
— o-
till )
T
g} B
= S0 1
= === |20

siltstone, gray to gray-green, fe, =2 L i
some cbncs, and claystone, gray-green, ;—‘ = = 100+ 30
some cbncs, and sandstone, gray, T - ]
very fine to fine

T 40
$ 150+
==t = 5 so
coal ———— S = 4
- ‘n ¥ 4
= == 20040
= ek )
LL?‘ |
= 2 +70
, = ]
— i
=S = 250
3 : 180
sandstone, gray, very fine to fine, ‘ = 4 ]

. — - N £ B
sxl;stone, gray, cbncs, and claystone, = < = 2 90
gray, cbncs — ;’ X 3004

= = +100
== 2 = = 350-
— +110
= e i
= == =
= = T E 1120
== = £ 400-



Us- 7837

LITHOLOGY

siltstone, gray, cbncs, and claystone,
gray, cbncs

coal

siltstone, gsay, chnes, and claystone, ;.

gray, cbnes

dPl30

fl
1

= i +140

m;
: +150
500+
=== i

J-ISO

N

!
--u‘
1

+170
F180
190
_:éoo
+210
]—220
230
+240
T250
- 260

Fe70
900

74



Hole no: US-7838 Map: Sidney SE Date:_5/18/78 State: _Montana County:_Richland
Elev=ML%oﬁon='E 21 ¥ R_59 &, Sec._12 Jract_BCDB  Drilled depth: séo ft
Measured: 2050 ftixx 850 £t BR% Hole size:—43/4 in, Air J Water & Cored Yes (O NoE]
Remarks:_No SP - ER logs, trouble with.pzobe,

. YES " . FT.
RECORDED BY M:A. SPENCER GEOLOGIST g RECORDED 8Y K.WILLIAMS RECORDING SPEED 20 .~ MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.—2  |SENSSETTING| S [Tc.——2 __|sENs.SETTING| DEPTH
LITHOLOGY RANGE 200 P (7.1 i S —— R
LOGGED DEPTHS x LOGGED DEPTHS il B
__ 555 FT. FT| @ 560 FT. FT “;) =
110
50 A
+20
claystone, tan to gray, some cbncs, - . ]
siltstone, tan to gray, some cbnes, - 7
and sandstone, gray, very fine 1001 30
i T40
=i | (50
= 50
coal T 7
' 20040
+70
— |250+
: - 80
claystone, gray to gray-green, some = 1
cbnes, siltstone, gray to light-gray, : '_90
some cbncs, and limestone, gray- H {300
green = |
=i Fico
3504
= +110
Ti20
400+




4
LITHOLOGY GAMMA DENSITY | RESISTIVITY =
= | 400
siltstone, ligh't gray to gray - 1;: ]
#m; -‘130
prpey pivny "L: ‘
= - = 450+
. coal §g T Liao
X . — l i
= = ol e 150
: =5 i = : 500+
claystone, gray to gray-green, z : ? T B ]
some cbncs, and siltstone, gray, T } ‘ = o
some cbncs — I { 1o
-
= o E 550-
== B L 4170
P RO LT
Fi80
600+
F190
6504 -
200
+210
700 -+
TF220
7504
230
-
T
+240
800+
1250
-
.
8504
260
270
900

7



Hole no: _US-7839 Maqp:___Clay Butte Date:5/20/78 State:_Montana County:__Dawson

Elev:__2825 ft | ocation: T.20 X, R._53 &,Sec._4_Tract__aBaB _ Drilled depth: oo _ft
Measured: 60 fti8k 1760 ftERE Hole size:_43/4 in, Air [J Water @ Cored Yes [ No&J
Remarks:

X% ' FT,
RECORDED BY L, JENSEN  GEOLOGIST “y, RECORDED BY _J. JENSEN RECORDING SPEED 15 ___ MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.— 2 |SENSSETTING| S |T.C.—2 _ |sENs.SETTING [ DEPTH
LITHOLOGY RANGE _50 50 o |RANGE 1K 20 - |2
LOGGED DEPTHS x LOGGED DEPTHS ule
) 600 " FT. 600 FTY @ 600 FT 600 FT] - | 3|
_——————
—: - ¥ 01
» . E .-.‘ -
= - T0
- = 50
siltstone, brown to gray, some cbncs, -. iy : +20
fe, and claystone, brown to gray, -
some cbnecs - e )
: .-. =2 5 100+ 30
= = * ]
“.“ i - 140
coal, with parting of claystone, —3 %} = E
gray EE == — 1504
= ok e e .
claystone, gray, and siltstone, gray : z % = 4'50
coal 3 — |
1 r}r - =t i h
=== == 200180
siltstone, gray, some cbncs, *‘: = = J
claystone, gray, some cbncs, and = - +70
limestone, light-gray T 2 : < ]
; PP = 250
: = = I
coal S "'i 1
: i == = }e0
claystone, gray, cbncs, siltstone, gray, ; = 3001
cbncs, and sandstone, gray, very o —
fine to fine = =
— = = = o
=1 = = = 350-
coal, with parting of claystone, gray = i == +uo
claystone, gray, and siltstone, gray = e e i .
= = 20
= e . 400-

77



UsS~-__7839

LITHOLOGY RESISTIVITY

r
I
H
o
o
L

= ===
;= 1 i — -
i e = =
&S = == : ~130
7 .:: ]
= = 450
= = X +140
F‘? ': + -
T e - == =2 : j
siltstome, gray, some cbrics, «. =:‘“= = =F
and claystone, gray, some : % - = <1150
cbnes ¢ == - 5004
S =160
= = = == -
; - - ifzf -1
- = : 550
=== = : 4170
= ===t : |
=7 e = T80
— ~ = = 600+

FHi90
F200
+210
F220
230
+240
+250
4
850+

-260

270
900.

75



Hole no: US-7840 Map:

Bloom field

Elev:

FNL FEL S
Measured: 2400 ftgey 2050 ftees Hole size:
Moved 100-f south so avoid ¢linker -no SP or ER - problems with probe.

Remarks:

Dcfe:5/19/73 State: Montana County: Dawson
ft

4 3/a_in, Air (] Water & Cored Yes [ No[X

. N. .
2751 ft Location: T.20 ¥, R _53 W, Sec._32 Tract

ACCD

Drilled depth:

605

e
RECORDED 8Y K. WILLIAMS GEQOLOGIST me: RECORDED BY K. WILLIAMS

FT.
RECORDING SPEED _2Q  MiIN.

LITHOLOGY

e

siltstone, gray to light-brown, fe,
cbnes, and claystome, gray to light-
brown, fe

coal

Ia
oa

siltstone, gray, fe, and claystone,
gray, fe -

coal
claystone, gray to brown, cbnes
coal

claystone, light-gray, cbncs,
and siltstone, gray, cbncs

coal

siltstone, gray, cbncs, and
claystone, gray, cbncs

coal

claystone, gray, cbncs, and
siltstone, gray, cbncs

coal

siltstone, gray, cbncs, claystone,
gray, cbncs, and sandstone, gray,
very fine to fine

claystone, gray, cbncs, and siltstone,

I
T

T

8 Buw

GAMMA S.P. | DENSITY [ RESISTIVITY-
T.c.—2 ' |senssetTing| S |Tc.—2_ |sens.seTTing| DEFTH
RANGE _200 o |RANGE 2K 4

LOGGED DEPTHS x LOGGED DEPTHS ule
600 FT. FT| @ 605. FT. el | 3
— 0-

Fi00

=110

20




LITHOLOGY

DENSITY |RESISTIVITY

THizo
i

140

o . -

siltstone,lgsay, cbncs, claystone, -
gray, cbmes, and sandstone,
gray, very fine to fine

=150

-160

-170

Fi80

remnt " e = 8 = e o i I \enas
seauc . nasmm Ae408a8suEnaa: e as "easeN SRR RERNEURREVERRRERERE KDL 2t

~190

4200

+210

220

1230

<240

T250

-260

tevo
900




Hole no: UsS-7841 _Map:

BLM-NE-31

Date:5/21/78 State: Montana County:_Dawson

. N. E. .
Elev:__2619 ft L%;&hom T20 x,R 52 _w,Sec._8 _,Tract_cppB__Drilled depth: 700 ft
Measured:_s60 ftF¥E 2112 ¥R Hole size:_43/4 in, Air [0 Water B Cored Yes [0 No &l
Remarks:
bs < FT.
RECORDED BY _J. JENSEN GEOLOGIST NO RECORDED 8Y _J. JENSEN RECORDING SPEED _135 . MIN.
GAMMA S.P © DENSITY RESISTIVITY -
o DEPTH
TC__2 SENSSETTING| © [T.c.—2 __|SENS.SETTING
LITHOLOGY RANGE _100 20 o |RANGE 2K _ 20 - | 2l
LOGGED DEPTHS x LOGGED DEPTHS il B
_ 694 FT 700 FT] @ 700 FT. 700 FT| - | 3]
= — ' Ry
alluvium, and sandstone, gray, very ¥ =
fine to fine, fe = % i
== | b
=2 = 110
claystonme, white to gray, some (:E i
cbncs, fe, and siltstone, gray, some —] 50 1
cbnces, fe | s ——r 4
| = 1%
coal = ]
siltstone, gray, cbnecs, and claystone, = 100730
gray, cbncs = = ]
coal 2 = : 140
siltstone, gray, and claystone, L : 5= 1
gray 5 —== 1504
coal -~ i
2 - 50
claystone, gray, some cbnes, and == = = |
siltstone, gray, some cbncs ] s ]
| == =—=—1200{%
< — — 1
coal — : == — 4
== = — In
siltstone, gray, cbncs, and == —r= 1
claystone, gray, cbncs = g —= < —- 3 250
= e ; ; — 180
s s o ol Rl O - S -—‘ S 1 ]
coal T — - Sl e S e = (\
e s £ 190
—= s =300
a% = --:T_-- i."z =
siltstone, gray, some cbnecs, = ——r —':7 100
and claystone, gray, some — = i
cbnes = = o 350-
i S == = == Tho
= o= = = ti20
= = == 4004

3l




LITHOLOGY

siltstone, gray, some cbncs,
and claystone, gray to brown,
some cbncs

90

T = -
= : == ==
2 : TE= Fizo
e e : 7
= == = = 4504
= 'l;%‘—“ = :F e 4140
= = = = = ; = .
= = o T —
ge——— o -
= g = T150
= = = = 500-
: == = = Fiso
: ===2=C %—ﬁ = .
—— =1 i
== = z == 550-
: = —— == 4170
== = "
1\ — — - j -
g ___“"-_—13? 3 -
7 == S - 180
=F—= s s00-
ﬂj‘f
=

oy -
= 2 4210
==

R

~+ 240

+250

- 260

-270




Hole no: US-7842 Map: Butler Table Date:5/21/78 State: Montana County:_Dawson
Elev=__23_91__f_\‘.L%:§ﬁon= T._Z_I_F';s't,R._ii. %,Sec._22_Tract__DBDD _Drilled depth: soo  ft
Measured: 1350 ftF80 1410 ftise Hole size:_43/4 i, Air [J Water (3 Cored Yes (J No[X
Remarks:__No SP or Ex logs taken.

e
XKX FT,
RECORDED BY K. WILLIAMS GEOLOGIST '\, RECORDED B8Y K, WILLIAMS _RECORDING SPEED 20 __ MIN.
GAMMA - S.P o | DENSITY RESISTIVITY - h
T.c.—2 ' |SENSSETTING| S |Tc.—2__|sENs.seETTING| DEPTH
LITHOLOGY RANGE _200 _ a [RANGE 2K | [ _[&
LOGGED DEPTHS x LOGGED DEPTHS o =
494 FT. FT] © 499 FT. FT] “ | 3
e e =%‘——
TR . 0
s T tH ol (O
alluvium ' : HHH 1 ;fé%?x’: £ ]

HHIH]

claystone, gray to lightbrown,
some cbnes, siltstone, gray to
lightgray, some cbncs, and
sandstone, light-gray, very fine to
fine, fe

coal

siltstone, lightgray, some cbncs, -
and claystone, gray to blue-gray,
some cbncs

coal

4100

claystone, light-gray to blue-gray,
some cbncs, and siltstone,
gray,some cbncs

tHi20
4004

&3



US-_17842

o -
LITHOLOGY GAMMA SP |z DENSITY |RESISTIVITY| &
=9 w
(‘2]
T Ty e e o] - 1 4OO‘J
—,, - g P :._—T-;q .
= B : _ hizo
claystome, light-gray to blue-gray = == == =
cbncs, and siltstone, gray, some = BT h
cbnes —-- ST 4504
el =t +140
——1 E i
= B B EE 1150
= = SEa 500-
: s J
Fie0
550
+170
) i
+i80
600+
190
650 -
4200
. +210
700+
T220
750
230
+240
800+
+250
850+
260
F27o
900

F¥



Ho]esnoa='18-7843 Mop: Crane -NW Date:5/22/78 State:_Montana County: Richland
Elev:__ 2338 ft{ocation: T22.% R._57 &, Sec._26_Tract_CBCB Drilled. depth: s20 ft

Measured: 1800 ftF5c 46 ftTAt Hole size:_43/4 in. Air [J Water & Cored Yes (J No X
Remarks:

— e e e —— .
YES FT.
RECORDED 8Y M-A.SPENCER GEOLOGIST o RECORDED 8Y J. JENSEN RECORDING SPEED __15 " 'MIN.
“GAMMA S.P | DENSITY | RESISTIVITY-
TC.—2  |sensseTTING| S |T.c.—2 _ |seEns.seTTING | DEFTH
LITHOLOGY RANGE 100 20 o |RANGE 2K 20 o
LOGGED DEPTHS .“_: LOGGED DEPTHS tj E
520 FT 520 FT| @ 520 FT. 520 FT| = | 3
04
till, and gravel = J
110
=P 50 A
i P E - 20
siltstone, gray, and claystone, —~ = = . .
gray to brown, some cbncs ; =5 = 3 |
= == e
= B —— — = 100+ 30
= =2 e :
coal —iT F ]
claystone, gray, cbnes = ——ﬂ") e e MR ;ﬁ {40
coal — : J
> - EE 3 = 1501
=i = e == 1so
= = S '
= =" =200 °°
claystone, gray to green, some : =i ‘f zP:-: 4
cbncs, and siltstone, gray, some 2} == f' = ]
cbnces “a‘ < T +70
= S = ]
= == E==S =3 250-
! = Bt ==
= ¥§L = T80
= e = ]
coal } = == 300_*-90
- T £
sandstone, gray, very fine, =
claystone, gray to dark-gray, and s — g F100
siltstone, gray ( = — > i
coal é = e = 3504
S = +110
claystone, gray to brown, some f? = 1
cbnes, siltstone, gray, some cbnes, N = =S ' ]
and sandstone, gray, very fine : = ﬁ ]
: == == -120
= + 1—2 s 400-



US-_17843

LITHOLOGY

claystone, gray, cbncs, and ‘
siltstone, gray, cbnecs - £ o - =

ik = : =

claystone, gray
coal ==

=130

claystone, gray-green to brown, i == : 140
cbncs, and siltstone, gray, cbnes - : L 3 -

=5 = : F150

= = , -160

+170

-180

190

4200

H'ZIO

220

te30

+240

“+250

-260

ta7o
900.

¥o



Hole no: US-7844 _Map: Intake N-W: Date:5/21/78 State: Montana County:_Dawson
Elev:_2543  ft | ocation: T_20 ¥ R._ss &,Sec.2¢ ,Tract_BDDC  Drilled depth: soo ft
Measured: 2550 ftERE 2000 fPHER Hole sizer__43/¢ in, Air O water @ Cored Yes 0 No®
Remarks:__No SP of ER logs taken,

KRS FT,

RECORDED B8Y K. WILLIAMS GEOLOGIST 'yo RECORDED BY K.WILLIAMS RECORDING SPEED_20 " MIN.
GAMMA S.P o | DENSITY | RESISTIVITY -

2 3 2 DEPTH
T.C.—2_____|SENSSETTING| S | T.C._2____ISENS.SETTING

LITHOLOGY RANGE 200 o [RANGE 2K — | 2

LOGGED DEPTHS x LOGGED DEPTHS wle

594 FT FT| @ 599 FT. Frl “ |3

T

gravel ¢

siltstone, brown, fe, sandstone,
brown, very fine to fine, fe, and
claystone, gray to brown, fe

coal

AL M

siltstone, light-gray to gray, some |
cbncs, and claystone, gray to ] | i “"", '
blue-gray, some cbnes —t =

+ 70

._.:‘_4«~ -
|

| !
L
-
L
P
| 1
|

'

P
[ Iy Uy T
; }

|

2504

LR S _

coal

claystone, gray, and siltstone, gray

F100

coal
claystone, gray
coal

e 1350
Lo

claystone, gray to blue-gray,
and siltstone, gray

== Ti20

87



1844

LITHOLOGY

claystone, gray to blue-gray,

some gbncs, and siltstone,
gray,sosme cbncs

DENSITY

RESISTIVITY

A,l. —
- r‘, .

e I

1
S
[

e

SN SN IS SR A T

‘ ‘_]’»_—> - S
—

TERS

30

140

~150

160

+170

T180

T190

4200

T210

-220

te30

~+240

T250

~260

-270




Hole no: US-7845$§ Mop: Kaminski Hill Date:7/19/78 State:_Montana County: Vall(ez
Elev:_ 3126 ft | ocation: T37_% R _42 &,Sec._16 Tract__BAAB Drilled depth: 260 ft
Measured: __20 ftidk 2300 £t Hole size:—_ S in., Air (] Water & Cored Yes [J No k]
Remarks:

e

n

RECORDED BY _L. SAUER GEOLOGIST XS RECORDED 8Y _J. JENSEN RECORDING SPEED __20 FT’Mm.
GAMMA S.P o | DENSITY RESISTIVITY -

.2 ____|sensseTTing| S [T.c.—2__ |sens.seTTING | PEPTH

LITHOLOGY RANGE _200 100 | o [RANGE 2K 250 - 1 2

LOGGED DEPTHS = LOGGED DEPTHS g E

253 FT. 251 FT| @ 258 FT. 251 FT | 3]

Soeh e SR ks T 01

gravel, and sandstone, brown, J
madium
110
50 1
120
100+ 30

siltstone, gray to brown,
cbncs, and claystone, gray
to black, cbncs

coal < ‘f
|
VQ [ s g
. j’;--% = 20
siltstone, gray to brown, B E%E’f = i
cbncs, and claystone, gray, — E
cbnces == == N__:ﬁ_._ — 250 1
FHET e . = ﬂf?‘v,,hﬁ_ 80
To0
300+
£ +100
4
3504
+110
20
4004

&7



Hole no: US-7846 qu: Kaminski Hill Dote:7/21/78 State: _Montana Cgunfy: Valley
Elev:_ 3169 ft {ocation: T_37 N, R 42 ¥,Sec._4 Tract__aoaa __ Drilled depth: 420 ft
Measured: 1575 ftENF 250 f1&&k Hole size:—43/4 _in, Air 0 Water @ Cored Yes [J NoX
Remarks:

| ' o — FT.
RECORDED BY _L. SAUER  GEOLOGIST “, RECORDED BY " L. JENSEN RECORDING SPEED .20 __ MIN.
GAMMA S.P DENSITY RESISTIVITY -
8 DEPTH
T.C.—2 _____|SENSSETTING| S | T.C.— 2 ___|SENS.SETTING
LITHOLOGY RANGE _200 20 o |RANGE 2K 20 4
LOGGED DEPTHS x LOGGED DEPTHS w E
413 FT 411 FT| @ 418 FT 411 FT} “
gravel, and sand, brown, very fine ] = SHE R 01
to fine i T B .
- 10
120
30
- 40
siltstone, white to tan, and claystone,
tan to brown, gray, cbnecs 4
- 50
-60
- 70
- 80
coal
claystone, tan, gray, blue-gray, 90
cbncs, and siltstone, gray, cbncs
coal -iOO
claystone, gray to tan, cbncs, and
siltstone, gray, cbncs
=110
coal, with parting of claystone,
brown, cbncs
siltstone, gray, claystone, tan, cbncs,
and sandstone, white, very fine to fine ]
coal 120

90



LITHOLOGY

sandstone, white, very fine to fine

ENTR

g

9004

-130

~+140

TF150

~160

+170

Fi80

190

-220

te30

+240

T250

260

te7o




Hole no: US-7847 Map:

Kaminski Hill

Date:7/22/78 Stgote:_Meontana County:__Valley

. N, E. .
Elev=_&2__flL%;&hon= T 373 R_42 % Sec_Ls_Tract_CDSD __Drilled depth: 3o ft
Measured: 50 ftFSr. 1930 £t FK Hole size:_43/4 _in, Air [0 Water & Cored Yes (O Nox]
Remarks:
X%$
FT,
RECORDED 8y L. SAUER GEOLOGIST "\ RECORDED BY _I.JENSEN RECORDING SPEED .20 __ 'MiIN.
GAMMA S.P o | DENSITY [ RESISTIVITY-
2 =1 DEPTH|
TC——2 ____|SENSSETTING| © | T.C.2— _|SENS.SETTING
LITHOLOGY RANGE _200 250 o |RANGE_2K 250 [ TP
LOGGED DEPTHS x LOGGED DEPTHS u |k
373 FT. 371 FT} @ 378 FT. 371 FT] “ | 3]
———————— 3= — e )
: TR ) t '} 7
4 s & )
sand, and gravel 2 wisissanssnzes
£ = : B R TH 110
i e S 50
S = i i S {20
——= § 5 100+ 30
siltstone, brown to gray, cbnes , - ‘:‘ = i j
and claystone, tan to gray, cbncs == — = = esesases - 40
- . namw -
= F == | 150
= G t% - 50
Eaear - S [200{°°
e F=r = i 1
coal, with parting claystone, gray, cbncs L : ,“l T7°
: == 2 SHEE 1250
= L = 180
siltstone, gray, cbncs, and claystone, : T 1 = s ‘
gray, cbnes, e e 3 [T E : s Ao -30
g = —— et S 3001
S < o = koo
: S IS i : 350+
e e i : Tho
ti2o
400+




Hole no: US-7848 Mgqgp:__Kaminski Hill Date:7/22/78 State:_Montana Coynty: Valley
Elev:_2972  ft{ocation: T_37 ¥ R_42 %, Sec_2_Tract_BDOOC __ Drilled depth: ___240 ft

Measured: 2730 ft75¢ 2200 ft¥3% Hole size:—43/4 _in, Air 0 Water & Cored Yes & NoJ
Remarks:_Cored interval - 82 ft - 92 ft

e FT.
RECORDED BY _L-SAUER _ GEOLOGIST "\, RECORDED BY _J. JENSEN RECORDING SPEED 20" "MIN,
GAMMA S.P © DENSITY RESISTIVITY -
.C.—2____ IsensSETTING|] S |T.c.—2___|sens.seTTiNg| DEPTH
LITHOLOGY RANGE 200 20 o |RANGE 2K 20 o
LOGGED DEPTHS @ LOGGED DEPTHS wi
223 FT 221 FT] @ 228 FT. 221 FT| - i
T PSes SIeEs Sy s oo T T T 0
gravel, and sand, brown, fine to i : , -
medium e, !
s : - 10
=< i | 50 A
claystone, gray, cbncs, and = ALl R " 4
siltstone, gray, cbacs = i:m 20
coal, with parting of claystone, = s T ’
gray, cbncs = B
== 1 1 100+ 30
siltstone, gray to blue-gray, cbnes, = K ]
and claystone, blue-gray to gray, et A =
cbnes £ = e T4
= 1504
EEE: = Tso
== == 1S S 200 80
sandstone, gray to blue-gray, ; : AN s = e T ]
very fine to medium, ¢cbncs o o e = IR e s
= i e e
250 A
T80
t90
3001
1100
- 350+
+110
J-|2’
4004 ,



Hole no: US-7849 qu: Kaminski Hill Date: 7/23/78 State: Montana County: Valley
Elev:_ 3136 _ft | ocation: T_37%,R 42 %, Sec._15_Tract__AAAA Drilled depth: 340 ft

Measured:_ 100 fti8k 75 fti&k, Hole size:_43/4 _in, Air [J Water ® Cored Yes 0 No &
Remarks:_Poor sample recovery after 320 ft.

RN — _
Xes FT.
RECORDED By _L-SAUER  GeoLoGisT "y RECORDED gy _J- JENSEN RECORDING SPEED _15 " "MIN,
GAMMA S.P © DENSITY RESISTIVITY -
T.c.—2 _ |SENSSETTING| S |T.c.—|sENs.seTTiNG | PEFTH|
LITHOLOGY RANGE _50 o |RANGE 4
LOGGED DEPTHS x LOGGED DEPTHS il B
= ———————————————————— = ———————

- — 0-
gravel, sand, brown, medium, )
and clay, lighttan ¢ e

10
50 -
claystone, gray and tan, cbnes, -
and siltstone, tan +20
coal §
100+ 30
T 40
150+
. L 50
siltstone, gray to blue-gray, and J
claystone, tan, gray, blue-gray, -
cbncs -
2004 ®°
+ 70
250
T80
coal, with parting of claystone, ]
dark-gray, cbncs 1
. Te0
sandstone, gray, very fine to 3001
fine, and claystone, gray, cbncs 4
100
3504
T+110
ti20
400-

9+



Hole no: US-7850 Map: Brockway Spring Date:7/24/78 Stgte: Montana County: Daniels
Elev:_3090 _ ft |ocation: T_37_ % R _43 &,Sec._19_ Tract__BCBB _Drilled depth: 240 ft

Measured: 1400 ftisk _ 90 f1FNL Hole size:_43/4  in, Air [J Water & Cored . Yes [0 No &
Remarks:

RECORDED BY _L-SAUER __ GEOLOGIST "\, RECORDED 8Y _JI.JENSEN RECORDING SPEED 13 MIN.
GAMMA S.P o | DENSITY [ RESISTIVITY-
T.C.—2 __ |SENSSETTING| S [T.c.——2___|sENs.SETTING | CEPTH
LITHOLOGY RANGE _30 el o [RANGE _2K 20 - 12
LOGGED DEPTHS « LOGGED DEPTHS il B
ﬁ_l 235 FT.__ 235 FT| @ 192 FT. 235 FT| “ |3
— , —— =1L 04

T
I
I
1
I

I
|

gravel, and sand, brown, fine
to medium

LT

siltstone, tan, fe, and claystone,
gray to brown, cbncs

k100

350+
T110

ti2o
400




Hole no: .US:7851 _Map:

Brockway Spring

. N. .
Elev:_ 3069 ft Location: T_37%,R._43 %, Sec._30 Tract__BCDB

ENL

240

Dote: 8/2/78 State:_Montana Coumy: Danijels
Orilled depth:

ft

Measured: 2220 ftiyk 745 ft'fac. Hole size:_43/4 _in, Air [J Water & Cored Yes [ No X
Remarks:_Logged gamma through rods.

76

I —— T
RECORDED 8Y _L. SAUER GEOLOGIST :cNeox RECORDED BY _J. JENSEN RECORDING SPEED _15__FTmin
GAMMA S.P DENSITY RESISTIVITY -
2 8 DEPTH
T.C.——2 ____|SENSSETTING| S {T.C.—2 ____|SENS.SETTING
LITHOLOGY RANGE __100 20 o |RANGE 2K 20 =121
LOGGED DEPTHS « LOGGED DEPTHS wie
237 FT 240 Fé hdd 240 FT 240 FT] “- “;‘_
- — 0+
oO = — |
0 :
gravel, and sand, brown, fine to 1 5 ;_R:O-_' = L 10
medium 3 = — 4
= : == =] s0-
— s +20
= = =
Z S = |
siltstone, dark—gray to brown, — = 100130
and claystone, light-gray == = b
- == = !
coal = = ey ; + 40
claystone, gray, cbncs, and f b
siltstone, dark-gray, cbncs t = bt = 1504
coal = = = 1so
claystone, gray, cbnes, and : = = = .
siltstone, gray == = = 4
7 = j : zoo_rso
e 3 = ;
: = —- - = +70
§ 250 -
T80
to0
3001
_‘r'i'OO
3504
TIit0
l—l20
400



Hole no: _US-7852 Map:__Brockway Spring Date:8/2/78 State:Montana County:__Daniels
Elev: 2945 _ft Location: T_37% R_43 w,Sec._6 _Tract__80CD _ Drilled depth:___ 280  ft
Measured: 2580 ftogg 1960 ftFW: Hole size:_43/4 in, Air [J Water (8 Cored Yes (O NoXl

Remarks:

= E———— N m—
RECORDED BY L. SAUER GEOLOGIST :CNEOS RECORDED BY __J. JENSEN _RECORDING SPEED 15 __ MIN.
GAMMA S.P © DENSITY RESISTIVITY -
T.C.——2__ |SENSSETTING| S |[7c. 2 |sEns.seTTing| DEPTH
LITHOLOGY RANGE _50 50 o [RANGE2K |20 [~ [g
LOGGED DEPTHS x LOGGED DEPTHS il =
278 FT. 280 FT| @ 278 FT 280 FT] “ 4
, — = = = 0]
: =T = ; T
claystone, gray, cbncs, and siltstone, : : 7 : = i
gray to dark=brown, cbnes ! = - 50 ~
: ,= = = t20
.coal, with parting of siltstone, gra — ; ] :‘ z — +
cbncs parting gray ! 5 : e = 100+ 30
siltstone, gray, cbncs " T .
coal T n pe=
siltstone, gray, cbncs, and claystone, 5 pa =t E
gray, cbnes = N
- . p ok gy  — _::-‘t > - 40
coal, with parting of claystone, = 150
gray, cbncs — e — e 1
siltstone, gray, cbncs, and claystone, : ; T — —=F = 150
gray, cbncs " = = :
coal : £ e = = 4
: . = 2 2 200 %0
siltstone, gray, sandstone, gray-green, = == :
very fine to fine, and claystone, ‘\1 £ E
gray, cbncs : 2 170
== = 2501
el '?’ = 180
To0
£ 300+
4
Fio0
350+
+110
ti20
400-

T



Brockway Spring

Hole no: US-7853 Map:

Date: 8/2/78 State: Montana County: Daniels

98

. N. E. .
Elev;ili?__ﬁLo’g&hom T_37%,R43_w,Sec_2_Tract_cccc _ Drilled depth: 360 ft
Measured: __ 15 ftrsp, 130 fEQT Hole size:—43/4 _in, Air [J Water ] Cored Yes [J No K]
Remarks:

XEX veEw FT.
RECORDED BY _L-SAUER  groioaisT “\; RECORDED gy I JENSEN RECORDING SPEED 15 " "MIN
GAMMA S.P ) DENSITY RESISTIVITY -
T.c.—2_ |sensSETTING| S |T.c.—2_[seEns.seTTing| CEFTH|
LITHOLOGY RANGE _350 20 o |[RANGE. 2K _|__20 _[" T2
LOGGED DEPTHS x LOGGED DEPTHS ok
360 T 360 FT| @ 360 FT. 360 FT| w | 3
e e w
! I 01
: == ]
gravel, and sand, gray, fine to 3 :
medium = - 10
£ — 50 -
=F = = }20
= = 100+ 30
siltstone, brown to olive-gray, = = ot < T40
and claystone, olive-gray to } e — £ e —] 1
dark-gray . S e % 150+
= e—— .
= = = = - 50
: = Eea i Fi y
- B
— i Lo — = By ey - i
7 — e | =
— '-'— — | ZOO_PGO
cou s =
= _:,? = L0
claystone, green-gray to gray, == . = 1
and siltstone, gray F = = 250 4
: e e — 80
coal — = 4
T - — <~90
claystone, green-gray to gray, T = 3001
siltstone, gray to brown, and 7 = = = E
sandstone, gray, very fine to fine —7 - ;;F f
= - = = Fi00
: = = == 1
= e = 3504
= +110
120
400-



Hole no: US-7854 Ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>