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LITHOLOGIC AND GEOPHYSICAL LOGS AND COAL ANALYSES FROM TEST HOLES 

DRILLED DURING 1977 IN CONVERSE AND CAMPBELL COUNTIES, WYOMING 

By Frank B. Kistner, Gregg A. Hollomon, and David G. Coppock 

INTRODUCTION 

Between August 11 and November 16, 1977, 28 coal test holes were drilled 

in Converse and Campbell Counties, Wyo. (fig. 1). This drilling was done as 

part of an ongoing U.S. Geological Survey (USGS) program to evaluate and 

classify mineral lands in the public domain. The overall purpose of the 

program is to gather data on the thickness, quality, extent, correlation, and 

recoverability of coal beds, and the thickness and lithologic characteristics 

of the associated rocks in the Tertiary Fort Union and Wasatch Formations of 

the Powder River Basin. 

This report presents geophysical logs and lithologic descriptions, lagged 

or corrected in depth intervals to match the geophysical logs of each test 

hole, and analyses of coal samples obtained from three offset core holes. 

Similar information from 343 test holes and approximately 149 coal samples from 

53 core tests in Campbell and Converse Counties, Wyo., was presented in earlier 

reports (U.S. Geological Survey and Montana Bureau of Mines and Geology, 1973, 

1974, 1976a, 1976b, 1977, 1978; Kistner, 1977). Figure 1 shows the locations 

and test-hole numbers of all holes drilled during the 1977 field season. 

Specific 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 indicated as distances, in feet, scaled from section lines as they appear 

on topographic quadrangle sheets. Elevations are approximate for all test holes 

except CD-77001 which was surveyed. Upon completion of drilling, test-hole 

CD-77001 was cased and converted to a water-observation well. 



A conventional rotary drill was used with circulating water as the usual 

drilling fluid. Continuous 10-foot samples were collected except where circula

tion was difficult to maintain and then an air-mist drilling medium was used 

and no samples were collected. Samples were logged by a geologist in the field 

and then bagged and sent to the USGS storage facilities in Casper, Wyo. Field 

logs were completed for each test hole, and are also on file in Casper. 

The geophysical logging procedure was to run the gamma ray probe followed 

by the resistance-spontaneous potential (SP) probe, unless there were problems 

with drill-hole stability. In these instances, the drill pipe was used to 

temporarily case the hole, and the gamma ray log was run through the drill pipe. 

Contract loggers geophysically logged the following test holes: CD-77018, 

CD-77024, CD-77027, and CD-77028. The logs were photographically reduced to 

1 inch to 50 feet for convenience in reproducing this report and the originals 

are on file at the Casper office. 

Eight core samples (table 1) were obtained from the following coal test 

holes: CD-77006, CD-77008, and CD-77017. A core hole was drilled adjacent to 

a logged test hole to obtain a sample of the coal interval (or intervals) 

indicated on the logs of the test hole. The core was measured, described, pack-

aged7 and sent for analysis to the USGS laboratory, Lakewood, Colo, The results 

of the analyses for these core samples are presented in tables 2-5 of this 

report. Analytical procedures used by the Survey are described in Swanson aod 

Huffman (1976), 

Discretion is urged In the use and interpretation of the coal analysis 

data. Although great care was exercised in obtaining and preserving the coal 

cores, changes in moisture content and some contamination from the drilling-fluid 

additives should be anticipated. Each core sample is approximately 2-1/8 in. in 

diameter and as much as 14.7 ft in length and the analysis of a sample this 

small may not be typical of the coal beds in the surrounding area. 
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Table, 1.—-Summary of information for eight coal samples from the Tertiary 
Fort Union Formation, Converse and Campbell Counties, Wyo. 

Sample 
No. . 

Hole 
No. 

Location 
Sec. T.N. R.W. 

Depth 
interval 
(feet) 

Coal 
bed 
Name 

D19618? CD-77008 SWijNWJfi 3 39 71 

D196190 CD-77006 NE>sNEis 2 40 71 

D196191 

D196192 

D196193 

D196194 

D196195 

-do-

-do-

-do-

-do— 

-do-

D197320. CD-77017 SWkSWJi 10 41 70 

117.0-130.5 

74.0- 85.5 

87.0- 97.0 

97.0-108.5 

186.0-198.5 

203.4-204.3 

206.5-221.2 

144.0-153.7 

Wyodak Wl 

Do. 

Do. 

Do. 

Wyodak W2 

Do. 

Do. 

Wyodak 



'fable 2. — Coal analyses for eight coal samples from the Wyodak beds, Tongue River Member, 
Fort Union Formation, Converse and Campbell Counties, Wyoming. • 

[Analyses by U.S. Department of Energy, Coal Analysis Section, Pittsburgh, Pa,, Forrest E. Walker, chemist in charge. 
Type of analysis: A, as received; B, moisture free; and C, moisture and ash free. , no dataD 

Sample 
No. 

• Type 
of 

analy
sis 

Proximate analysis (percent) 

Hois- Volatile Fixed 
ture matter carbon 

Ultimate analysis (percent) 

Ash 
Hydro-
gen 

Carbon 
Nltro-
. gen 

Oxy-
gen 

Sul
fur 

Heating 
value 
(Btu/lb) 

Air-
drled 
loss 
a) 

Forms of sulfur (percent) 
Free- Ash-fusion temp. ( C) 

Sulfate 

0,01 
.01 
.01 

.03 

.04 

.04 

.01 

.01 

.01 

.03 

.04 

.04 

.01 

.01 

.01 

<.01 
<.01 
<.01 

.01 

.01 

.01 

.01 

.02 

.02 

Pyritic 

0.07 
.09 
.10 

.04 

.05 

.06 

.02 

.03 

.03 

.04 
• 05 
.06 

.01 

.01 

.01 

<.01 
<.01 
<.01 

.01 

.01 

.01 

.04 

.06 

.07 

Organic 

0.33 
.44 
.49 

.31 

.42 

.44 

.20 

.26 

.28 

.17 

.23 

.25 

.15 

.20 

.22 

.18 

.25 

.27 

.16 

.22 

.23 

.27 

.39 

.42 

swell- Initial 
ing deforma-

index tion 

Soft
ening Fluid 

D196189 

D196190 

D196191 

D196192 

D196193 

D196194 

D196195 

D197320 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

25.1 

25.4 

24.5 

24.8 

26.7 

26.8 

25.7 

29.8 

31.3 
41.8 
46.4 

31.4 
42.1 
45.1 

32.7 
43.3 
45.9 

31.2 
41.5 
45.5 

28.8 
39.3 
42.3 

29.0 
39.6 
43.6 

30 
41 
44 

36.2 
48.3 
53.6 

30.4 
43.3 
46.7 

37.5 
51.2 
56.4 

39.0 
52.5 
56.0 

34.7 
49.4 
53.3 

7.4 
9.9 

38.3 4.9 
51.3 6.6 
54.9 

38.6 4.2 
51.1 5.6 
54.1 

37.4 6.6 
49.7 8.8 
54.5 

39.3 5.2 
53.6 7.1 
57.7 — 

6.7 
9.2 

4,7 
6.3 

5,1 
7.3 

6,4 
4.8 
5.3 

6.4 
4.8 
5.1 

6.4 
4.9 
5.2 

6.3 
4.7 
5.2 

6.2 
414 
4.7 

6,3 
4.5 
5,0 

6.3 
4,6 
4,9 

6,8 
4,9 
5,3 

49,3 
65,8 
73,0 

51.0 
68.4. 
73,2 

52.4 
69.4 
73,5 

50,5 
67,2 
73,6 

50.5 
68.9 
74,2 

48,8 
66,7 
73,4 

52,0 
70,0 
74.7 

47.5 
67.7 
73,1 

1.0 
1,3 
1,5 

,8 
1,1 
1,1 

,8 
1,1 
1,1 

,8 
1.1 
1,2 

.7 
1,0 
1.0 

,7 
1,0 
1,1 

,8 
1.1 
1,1 

,8 
1.1 
1,2 

35,5 
17,6 
19.5 

36,6 
18.8 
20.1 

36,0 
18,8 
19,9 

35,5 
17.9 
19,6 

37,2 
18,4 
19.8 

37,3 
18,4 
20,3 

36,0 
17,7 
18.9 

39,5 
18.5 
19,9 

0,4 
.5 
,6 

,4 
,5 
,6 

.2 
,3 
.3 

,2 
.3 
,3 

.2 

.3 

.3 

,2 
,3 
,3 

,2 
.3 
.3 

,3 
.5 
.5 

8,430 
11,260 
12,490 

8,630 
11,570 
12,380 

8,980 
11,890 
12,590 

8,550 
11,370 
12,470 

8,510 
11,610 
12,490 

8,270 
11,300 
12,440 

8,800 
11,840 
12,640 

8,190 
11,670 
12,580 

6,9 

10 ,3 

7,0 

9 ,1 

11.9 

12 .2 

9,8 

15 .0 

0 ,0 1,165 1,180 1,200 

1,215 1,230 1,250 

, 0 1,245 1,265 1,280 

. 0 1,190 1,215 1,245 

. 0 1,210 1,225 1,245 

, 0 1,215 1,230 1,250 

. 0 1,100 1,115 1,130 

, 0 1,210 1,225 1,245 



Table 3.—Ash content and major- and minor-oxide and trace-element composition of eight 
coal samples from the Wyodak beds. Tongue River Member, Fort Union Formation, 

Converse and Campbell Counties, Wyoming. 

CAnalyses by U.S. Geological Survey laboratories, Denver, Colo. Analysts: J. H. Christie, 
J. W. Baker, A. J. Bartel, Candice Bliss, J. C. Hamilton, R. J. Knight, Cindy McFee, V. M. 
Merrltt, H. T. Millard, Jr., H. G, Nelman, G. D, Shipley, J. A. Thomas, M. L. Tuttle, and 
J. W. Wahlberg. Coal ashed at 525''C, <, less than; — j not detected; N, not determined. 
Results of semiquantitative emission spectrographic analyses are based on their identity 
with geometric brackets whose boundaries are 1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, and 
so forth, and are reported arbitrarily as midpoints of these brackets, 1.0, 0.7, 0,5, 0.3, 
0.2, 0.15, 0.1, respectively; The precision of a reported value Is approximately plus-or-
mlnus one bracket at 68-percent, or two brackets at 95-percent confidence level] 

Sample 
No. 

D196189 

D196190 

D196191 

D196192 

D196193 

D196194 

D196195 

D197320 

D196189 

D196190 

Dl96191 

D196192 

D196i93 

D196194 

D196195 

D197320 

A. Percent 

Ash SIO^ 

9.1 

6,1 

5.1 

8.5 

6.2 

8.4 

5.6 

7.2 

B 
0 

500 

700 

1,000 

700 

500 

300 

500 

1,500 

36 

30 

24 

44 

37 

40 

32 

31 

AI2O 

11 

12 

11 

17 

15 

17 

14 

14 

ash, major- and minor-oxide, and trace-e 
. (percent) 

3 
CaO 

18 

22 

24 

14 

15 

14 

19 

21 

MgO 

2.76 

4.70 

6.40 

4.20 

4.80 

3.40 

5.10 

4.90 

Na^O 

2.60 

1.17 

.80 

.55 

1.63 

1.20 

1.84 

.27 

Semiquantitative emission 
Ba 

3 

3 

3 

5 

5 

10, 

7 

3, 

000 

000 

000 

000 

000 

000 

000 

000 

Be 

— 

3 

— 

3 

7 

20 

3 

3 

Ce 

— 

— 

'. — 

500 

— 

• — 

Ga 

30 

30 

30 

70 

50 

300 

30 

30 

Ge 

— 

— 

— 

— 

70 

. — 

— 

K^O Ye^O^ 

0.50 5.2 

.50 5.5 

.30 4.3 

.90 3.0 

.40 2.9 

.30 2.5 

.20 3.6 

.60 3.2 

TIO2 

0.90 

.90 

1.4 

1.4 

1.4 

1-7 

1.3, 

.96 

spectrographic ana 
La Mo Nb 

70 7 --

70 7 

— ~ 20 

70 7 30 

70 10 30 

300 7 30 

100 7 30 

— 50 --

Nd 

— 

— 

N 

— 

— 

300 

— 

— 

^«5 

2,0 

2.0 

<1.0 

2.0 

2.0 

8.5 

4.0 

3.0 

lyses 
Ni 

30 

50 

30 

100 

150 

70 

70 

30 

lement compositions of ash 
(ppm) 

' SO 

12 

14 

14 

8. 

8. 

3. 

8, 

12 

3 

8 

0 

8 

2 

Cu 

80 

89 

156 

136 

125 

61 

96 

91 

Li 

26 

14 

24 

29 

28 

16 

24 

14 

(ppm) for trace 
Sc 

15 

15 

15 

30 

20 

70 

15 

15 

Sr 

2,000 

2,000 

1,500 

2,000 

2,000 

5,000 

3,000 

1,500 

V 

100 

100 

100 

200 

150 

300 

100 

100 

Mn 

950 

190 

170 

115 

40 

34 

80 

110 

Pb 

35 

35 

35 

35 

40 

90 

50 

45 

elements 
Y 

50 

50 

20 

30 

50 

200 

50 

30 

Yb 

5 

5 

2 

3 

5 

15 

5 

2 

Zn 

170 

214 

113 

418 

470 

65 

495 

196 

Zr 

150 

150 

150 

200 

200 

150 

300 

150 



Table 4,—Major, minor, and trace-element composition of eight coal samples from the Wyodak beds. 
Tongue River Member. Fort Union Formation, Converse and Campbell Counties, Wyoming, 

J<, less than; — , not detected; N, not determined] 

Sample 
No. 

D196189 

D196190 

D196191 

D196192 

D196193 

D196194 

D196195 

D197320 

D196189 

D196190 

D196191 

D196192 

D196193 

D196194 

D196195 

D197320 

A, Values calculated from analysis 
(Percent) | 

Si 

1,5 

.85 

,57 

1,7 

1.1 

1.6 

.84 

1,04 

B 

50 

50 

50 

70 

30 

20 

30 

100 

Al Ca 

0.53 1,2 

.39 ,96 

,30 ,87 

.76 .85 

,49 .66 

,76 ,84 

,41 ,76 

,53 1.08 

Ba 

300 

200 

15b 

500 

300 

1,000 

500 

200 

Mg 

0.15 

.17 

.20 

,21 

,18 

,17 

.17 

.21 

Be 

— 
0,2 
—Z-

,2 

.5 

1,5 

.15 

,2 

Na 

0,18 

.053 

,030 

.035 

,075 

.075 

,076 

,014 

K Fe Ti 

0,038 0,33 0,049 

,025 .23 ,033 

.013 ,15 .043 

,064 ,18 ,071 

,021 .13 ,052 

,021 ,15 ,086 

,009 ,14 .044 

.036 .16 ,041 

of ash 
(Ppm) 

Cu 

7,3 

5,4 

8,0 

12 

7,8 

5,1 

5,4 

6,5 

Li 

2,4 

,9 

1.2 

2.5 

1,7 

1,3 

1,3 

1,0 

Mn 

86 

12 

8.7 

9,8 

2,5 

2.9 

4.5 

7,9 

C, Values calculated from analysis.(ppm) of 
Ce 

~ 
~ 
~ 
~ 

50 

— 
— 

Ga Ge La 

3 — 7 

2 ~ 5 

1.5 

7 — 7 

3 — 5 

20 7 20 

1.5 ~ 5 

2 

Mo 

0.7 

.5 

— 

.7 

.7 

.7 

,5 

3 

Nb 

— 
— 

1 

2 

2 

2 

1,5 

— 

P Pb Zn 

800 3,2 15 

530 2.1 13 

<220 1.8 5,8 

740 3,0 36 

540 2.5 29 

3,100 7,6 5,5 

980 2,8 28 

940 3.0 14 

B 

As Co 

0.6 2.0 

.8 1,8 

.3 ,7 

,6 3.6 

,7 3,1 

,5 5,3 

,5 1,4 

,6 1.1 

, Direct determinatio 
air-dried (32°C) coa 
Cr F Hg Sb 

5,4 30 0,05 0,2 

2,7 30 ,09 ,2 

1.7 30 ,05 ,1 

6,2 60 .06 ,3 

2,8 40 ,06 ,1 

12 105 ,02 1,0 

2,4 50 .04 ,2 

2,7 50 .05 < ,1 

ash by emission spectrography 
Nd Hi Sc 

— 3 1.5 

— 3 1 

N 1,5 .7 

- ^ 1 0 2 • 

— 10 1,5 

20 7 7 

5 1 

N 2 1 

Sr V Y 

200 10 5 

150 7 3 

70 5 1 

150 15 2 

150 10 3 

500 20 15 

150 5 3 

100 7 2 

ns on 
1 (ppm) 
Se Th U 

0,5 1,4 <0,2 

,6 ,8 < .2 

< .1 ,6 < ,2 

.5 1,9 ,3 

,4 1,2 < ,2 

,2 1,4 ,4 

< ,1 1,2 < .2 

2.9 1,9 1,0 

Yb Zr 

0.5 15 

,3 10 

•1 7 
,2 15 

.3 15 

1.5 15 

.3 15 

.15 10 



Table 5.—Elements looked for, but not detected, in coal samples from the 
Wyodak beds. Converse and Campbell Counties. Wyoming. 

[Approximate lower detection limits in coal ash, as determined by the six-
step spectrographic method of the U.S. Geological Survey, are included 
for all elements except Cd.. The reported Cd lower detection limit is 
for the atomic absorption spectroscopic method] 

Element 
Lower limit of 
detection in 
coal ash (ppm) 

Element 
Lower limit of 
detection in 
coal ash (ppm) 

Ag-

Au-

Bi-

Cd-

Ce-

Dy-

Er-

Eu-

Gd-

Hf-

Ho— 

In— 

L u — 

1 

50 

20 

1 

500 

100 

100 

200 

100 

200 

50 

20 

70 

Pd 

Pr-

Pt-

Re-

Sm^— 

Sn-

Ta— 

Tb— 

Tl 

Tm . 

W ^ 

5 

200 

100 

100 

200 

20 

1,000 

700 

5,000 

100 

50 

200 

10 



UNITED STATES GEOLOGICAl SURVEY H O I E NO C D 7 7 0 0 1 

SHEET 1 OF 2 

AREA S m i t h o m PnwHpr RivP-r Ra<!in QUAD NAME RetTy Rp5prvnir 

DATE STARTED 8/16/77 DATE CO MP. 8/16/77 COUNTY Convers? STATE ''''^""'inf 

LOCATION: SEC. 25 T. 4 0 N , R. 7iw , FOOTAGE LOC. 1600 j j l i 550 FWl 
GROUND 
ElEV 4818 

SIZE AND BIT TYPE: 4 5/4 Drag ROURY 2 8 0 
f O O T I C t 

ICdRIMC 0 
rom 
DEPTH 

280 

D R I L L I N G AGENCY: u . S . G e o l o g i c a l Survev D R I L L TYPE: Portadr i l l 524 
DEPTH TO 
WATER 4 ft 

LITHOLOGY RECORDED BY H o l l o n t m . Coppock. K i s t n e r I GEOPHYSICAL LOGS RECORDED BY F . B . ic j j^ tnpr f, n A Hmi r ^ r ^n 

REMARKS: 
2-inch observation well installed to lOS ft on 8/17/77 

LITHOLOGY 
— « 3 
OC ^ 

GAMMA 

T. C . _ i _ SEC-RANGE _122_CPS 

LOGGING SPEED ^ _ 1 2 _ F T / M I N 

LOGGED DEPTH ^^^ ^^ 

DENSITY 
T.C.:z.SEC. RANGE.: 

LOGGING S P E E D . = 

LOGGED DEPTH 

:=_CPS 

.FT/MIN 

DEPTH 

28 

44 

65 

Siltstone and sandstone, l ight-gray, 
fine-grained sand 

Coal, brownish-black to black, v i t 
l u s t e r , conchoidal fracture, frag 
weathered to 40 ft 
Sandstone, l i ^ t - g r a y , to l ight-
bmish-gray, fine-grained sand, well-
sorted 

Sandstone, light-brownish-gray to 
brqwnish-gray, fine-grained to very 
fine grained, s l ight ly micaceous 

- 119 

Sil ts tone and sandstone, l ight-gray 
to light-brownish-gray, fine-grained 
to very fine grained sand? 5 ft coal" 
at 157 f t ; 5 ft coal a t 207 ft 

258 L.T.D. 

11 

0 - r O 

SO-

-10 

-20 

100 - - 3 0 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

350-• 

•40 

- 6 0 

_ - 7 0 

-80 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO.CD77001 
SHEET 2 OF 2 

REMARKS: 

SP 
SENS. S E T T I N G _ _ i L _ i y i V 

LOGGING S P E E D _ l i _ F T / M I N 

LOGGED HfPTH 280 

RESISTANCE 
SENS. SETT INC _ _ ! £ _ _ OHMS 

LOGGING S P E E D _ 2 i _ FT/MIN 

LOGGED DEPTH_280 

DEPTH 

0-T-O 

-10 

5 0 -

-20 

100 - - 3 0 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

aso-J 

•40 

- 6 0 

_ - 7 0 

-80 

- 9 0 

-100 

12 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77002 
SHEET 1 OF 5 

AREA Southern Powder River Basin QUAD NAM Betty Reservoir NE 

DATE STARTED 8/31/77 DATE COMP 8/31/77 COUNTY Cainpbell STATE Wyoming 

LOCATION: SEC. 25 T. 4 I N , R. 7iw , FOOTAGE LOC. FNL 
1 9 8 0 . ^ * _ nni) 

FEL 

4m^ 
CROUHQ _ , „ 

SIZE ANO BIT TYPE: 4 5/4 Drag ROTHRY 596 
F O q r < C E 

CORIHC 0 
T O T U 
B t P T H J 2 £ L 

D R I L L I N G AGENCY: U.S. Geo log ica l Survey DRILL TYPE: Portadrill 524 
DEPTH ro 
WATER 

LITHOLOGY RECORDED BY Hol lomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY K i s t n e r . Hol lo inon. R i g l i n 

REMARKS: 

L ITHOLOGY 

GAMMA 
TC._i_SEC.RANGE J O O - C P S 

LOGGING t P f r n 15 P T / H I M 

LOGGED DEPTH ^96 

DENSITY 
T.C SEC-RANGE-

LOGGING SPEED 

LOGGED DEPTH . 

DEPTH 

CPS 

.FT/MIN 

Siltstone and sandstone with possibli 
carbonaceous shale at 85 ft 

0-T-O 

-la 

50-

-20 

153 Sandstone 
143 

Siltstone 

100- -30 

150-

195 

Coal 

256 

_. Siltstone 

277 

200-

250-

Ccil 

516 Siltstone and sandstone 

300-

13 350-

• 40 

•50 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO 0377002 

SHEET 2 OF 3 

REMARKS: 

L ITHOLOGY 

S i l t s tone and sandstone 

•̂ qfi r T n 

• , • -

a. 
— 0 
ae a 

î^ 

•T-iji:^ 

rrr".!:.— 

GAMMA 

TC 4 SFC HfiNfiF 

incRiM^; «;PFfn 15 

lOfiGFn DEPTH 396 

^ 
^ - . 

V ^ 

14 • 

100 r.PS 

_ F T / M I H 

DENSITY 

T .C ._SEC. RANGE 

lOCCINC IPFFn 

infiCFJi nrPTH 

CPS 

_ FT/MIN 

DEPTH 

350 -

-

4 0 0 -

-

4 5 0 -

5 0 0 -

5 5 0 -

6 0 0 -

6 5 0 -

-

• 1 
7 0 0 -

7 5 0 -

Crt 

X 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77002 

SHEET 5 OF 5 

REMARKS: 

SP 

«;FM<; - j fTTiNr. so 

innRiNfi sPFFn 30 

LOGGED DEPTH 181 

u 
j 

. MV 

_ F T / M I N 

RESISTANCE 

SFNS <;FTTINr. 100 

inr .RiNf i sPFFn 50 

innCFD OFPTH 181 

_ O H M S 

.FT/MIN 

J 

• 

DEPTH 1 

0 - 1 

5 0 -

1 0 0 -

150-

2 0 0 -

2 5 0 -

. 

3 0 0 -

350 -

</> 
urf 1 

s 

-10 

-20 

-30 

- 4 0 

- 5 0 

- 6 0 

- 7 0 

- 8 0 

- 9 0 

-100 

15 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77005 

SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Bet ty Reservoir 

DATE STARTED 9/1/77 DATE COMP 9/1/77 COUNTY Converse 

—"nw 
1450 FSl 

STATE IVyoming 

LOCATION: SEC. i s T. 4 0 N . R. 70w . FOOTAGE LOG. 
FEl 

50 mi(. 
CROUMO , „ ^ ^ 
ELEV . 4 8 4 5 

SIZE ANO BIT TYPE: 4 5/4 Drag ROTARY 280' 
FOOTAGE 

CORING 
TOTAL 
DEPTH 280 

DRILL ING AGENCY: U.S. Geological Survey DRILL TYPE: P o r t a d r i l l 524 
DEPTH TO 
WATER 

LITHOLOGY RECORDED BY Hollomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY G.A. Hollomon 

REMARKS: 

L ITHOLOGY 
— «3 
OB a 

GAMMA 

T C . _ i _ S E C - R A N G E _ i ° l . CPS 

LOGGING SPEED _ i i _ _ F T / M I H 

LOGGED DEPTH 278 ft 

DENSITY 
T.C.:=. SEC-RANGE .̂  

LOGGING S P E E D _ = 

LOGGED DEPTH _ = 

CPS 
.FT/MIN 

DEPTH 

35 

49 

Siltstone, light-ollve-gray, 
laminated, trace of limonite 
alteration,weathered Co 30 ft 

Claystone, dusky-yellowish-brown 
carbonaceous . 

Coal, black, high luster, frag
ment size; 0.2 cm Co 1.0 cm 

-j 79 Claystone, dusky-yellowish-brown,———, 
carbonaceous 

91-94 Coal, black 

Sllcscone and claystone, llghc-
, gray. Sandy zones at 98 ft and 
116 ft 

_| 135-139 Coal, black 

Sllcscone, gray, some carbona
ceous shale 

188-191 Coal, black 
Claystone, gray 

- 212 

225 

Coal, black, dull luster, frag
mented Wlch stringers of sllc
scone ac 217 ft 

Sllcscone and clayscone, gray 
with thin Incerbeds of poorly 
sorted fine sandstone 

278 L.T..D. 

0-rO 

-10 

50-

100-

-20 

-30 

•40 

150-

-50 

200-

250-

300-

16 350-' 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77003 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. S E T T I N G _ _ i a _ _ M V 

LOGGING SPEED___2Z^FT/MIN 

LOGGED HfPTri 279 

RESISTANCE 
SENS. SETTING 50 OHMS 

LOGGING S P E E D _ I L _ F T / M I N 

LOGGED DEPTH_279 

DEPTH 

-10 

5 0 -

-20 

100- - 30 

150-

200-

2 5 0 -

3 0 0 -

350-1 

•40 

- 5 0 

- 6 0 

- 7 0 

- r 8 0 

- 9 0 

-100 

17 



UNITED STATES GEOLOGICAL SURVEY HOLE NO C377004 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Be t t y Reservo i r 

DATE STARTED 9 /2 /77 DATE COMP 9 /3 /77 COUNTY Converse STATE. Wyoming 

LOCATION: SEC. 5 T. 4QN , R. 70W , FOOTAGE LOC. 1250 FSl 500 FWl 
GROUND 
ELEV 4730 

SIZE ANO BIT TYPE: 4 3/4 Drag JMlltL 
ROTARY 5 0 0 I CORING 0 

TOTAL 
DEPTH 500 

D R I L L I N G AGENCY: us Geo l6e i ca l Survey DRILL TYPE: Pnr r .ad r i l l '̂ ?4 
DEPTH TO 
WATER 40 f t 

LITHOLOGY RECOROED BY Hol lomon. Coppock. R i g l i n GEOPHYSICAL LOGS RECORDED BY L. R i g l i n 

REMARKS: 

L ITHOLOGY 

GAMMA 

1 C._LSEC-RANGE J ^ CPS 

LOGGING SPEED _ 1 L _ F T / M I H 

LOGGED DEPTH 299 f t 

DENSITY 
T . C . = . SEC-RANGE.: 
LOGGING SPfFD : 

LOGGED nFPTH 

DEPTH 

= _ CPS 

.FT/MIN 

- 41 

71 

166 

196 

S i l t s t o n e and c l ayscone , g ray , 
weachered co 25 fc 

Coal , dark-brown co b l a c k , d u l l 
l u s c e r , c o n c h o i d a l f r a c c u r e , w i t h 
poor ly def ined c l eac patCern 

Clayscone, brownish-gray, wich chin 
carbonaceous i n c e r b e d s . P o s s i b l e 
c o a l s ; 1 fc coa l aC 84 f c , 1 fc ac 
136 fc 

Coal , b l ack , f r a c t u r e d , s l i g h c l y 
v i s i b l e c l eac paCCern, appx. 
fragmenc s i z e ; 0.2 co .06 cm 

Sl l c scone and c l ayscone , l i g h c -
o l i v e - g r a y , poor ly .sorced wich crac< 
of carbonaceous m a c e r i a l . P o s s i b l e 
2 fc coa l ac 228 fc 

299 L.T.D. 

18 

50-

- to 

-20 

1 0 0 - - 3 0 

- - 4 0 

150-

- 5 0 

2 0 0 -

2 5 0 -

300-

350-" 

- 6 0 

_ - 7 0 

- - 8 0 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE M0.CD77OO4 

SHEET 2 OF 2 

REMARKS-

SP 
SENS. S E T T I N G _ _ 5 2 _ _ M V 

LOGGING <:PFfn 29 P T / M I N 

LOGGED nPPTri 298 

RESISTANCE 
SENS. SFTTINr. 50 nHMS 

LOGGING SPEED__29__FT/MIN 

LOGGED nfPTH 298 

DEPTH 

-10 

5 0 -

-20 

100- -30 

-40 

150-

• - 5 0 

200-
-60 

_ - 7 0 

2 5 0 -

•80 

-90 
300-

-100 

3 5 0 - ' 

19 



UNITED STATES GEOLOGICAL SURVEY HOLE NO Cn77005 
SHEET 1 OF I 

AREA Southern Powder River Basin QUAD NAM Betty Reservo i r 

DATE STARTED 9/4 /77 DATE COMP 9/4 /77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. 50 T. 4 0 N , R. 70W , FOOTAGE LOC. 2600 
FNl 300 

FEL GRODNO 
ElEV 4925 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 5 0 0 
f O I T A C E 

CORING 0 
TOTAL 
DEPTH _ j Q i 2 _ 

D R I L L I N G AGENCY: u.S. Geo log ica l Survey DRILL TYPE: P o r t a d r i l l 524 
DEPTH TO 

LITHOLOGY RECORDED BY Ho l lonon . Coppock. R i g l i n 

REMARKS: 

GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon 

L ITHOLOGY 

GAMMA 

T C . ^ _ S E C . RANGE _ l f lO_ CPS 

LOGGING SPEED _ J 1 _ _ F T / M I H 

LOGGED DEPTH 299 f t 

DENSITY 

TC.z:.SEC. RANGED 

LOGGING <.PTrn 

LOGGED nrPTH 

= . CPS 

.FT/MIN 

DEPTH 

24 

43 

Sl lcscone and c l ayscone , brown Co 
g ray , minor carbonaceous sha l e 

Coal , b l ack , weachered Co 30 fC wich 
s i l c s c o n e s p l i t from 40 co 41 f t 

S l l c scone and c layscone , g ray , minor 
carbonaceous s i l c s c o n e , 4 fc coa l ac 
48 f c , 5 fc coa i ac 56 f t , 2 fc coal 
ac 94 f t ; pos s ib l e chin c o a l s ac 158 
fc and 177 fC 

196 

214 

Sandscone, gray, very fine grained 
sand, sorCed, sub-angular 

Sllcscone and clayscone, gray, wich 
minor cari>onaceous sllcscone 

240-45 Coal, black 

Clayscone and silcscone, gray Co ^—.' 
brown, carbonaceous 

264-69 Coal, black 

Clayscone and silcscone, grsy Co 
brown, carbonaceous 

299 L.T.D. 

20 

0-rO 

-10 

50-

-20 

100- -30 

--40 

150-

-50 

200-

250-

300-

350-1 

60 

--70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.™^^°05 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. S E T T I N G _ _ S f l _ _ _ M V 

LOGGING S P E E D _ _ 2 2 _ F T / M I N 

LOGGED nrPTri 299 

RESISTANCE 
SENS. SETTING SO OHMS 
LOGGING S P E E D _ 2 9 _ F T / M I N 
LOGGED DEPTH _ J 9 9 

DEPTH 

50-

-10 

-20 

100 - -30 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

350-1 

•40 

- 6 0 

_ - 7 0 

- - 8 0 

- 9 0 

-100 

21 



U N I T E D STATES GEOLOGICAL SURVEY HOLE NOCD77006 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Betty Reservoir 

DATE STARTED 9 /5 /77 DATE COMP 9 /5 /77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. 2 T. 4 0 N . R. 7iw . FOOTAGE LOC. 1000 
FNL 

4«? 950 :tW» ELEY 4650 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 2 2 3 mim I CORING 77 
TOTAL 
DEPTH 300 

DRILLING AGENCY: u : s . Geologica l Survey DRILL TYPE: P o r t a d r i l l 524 
DEPTH TO 
WATER 41 f t 

LITHOLOGY RECORDED BY Hollomon. Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY L. R i g l i n 

REMARKS: 

L ITHOLOGY ac a 

GAMMA 
TC._4_SEC-RANGE_i22_ CPS 
LOGGING SPEED _ i l — F T / M I H 
LOGGED DEPTH ^ 9 7 

DENSITY 
T . C . ^ SEC-RANGED 

LOGGING S P E E D . : = : 

LOGGED DEPTH _ = 

= _ C P S 
.FT/MIN 

DEPTH 

Siltstone, grayish-orange to light-
gray 

- 73 

Coal, black, vitreous luster, sub-
conchoidal fracture 

108 

Siltstone and claystone, light-gray 
to grayish-brown 

186 Coal, black, vitreous luster, sub-
conchoidal fracture 

198 Carb sh, grayish-bm to bmish-blk 
207 Coal, brownish-black, dull to vit

reous luster, fragmental 

226 

Siltstone and carbonaceous shale, 
light-gray to brownish-black, pos 
3 ft coal at 256 ft and 3 ft coal at 
269 

297 L.T.D. 

O-T-O 

50-

-20 

100 - - 3 0 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

3 5 0 - ' 

-10 

•40 

- 6 0 

_ - 7 0 

•80 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. CD77006 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. 'SfTTmn 50 MM 

LOGGING SP£ED__i2_FT/MIN 

LOGGED nfPTH 292 

RESISTANCE 
SENS. SETTING__S0__ OHMS 

LOGGING SPEED^i2_->FT/MIN 

LOGGED DEPTH _ i 9 2 

DEPTH 

50-

100-I--30 

300-

•10 

-20 

•40 

150-

- 5 0 

- 6 0 
2 0 0 -

_ - 7 0 

250-

- - 8 0 

-90 

-100 

350-1 

23 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD770O7 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Coal Bank Draw 

DATE STARTED 9/6/77 DATE COMP 9/7/77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. 2 T. 4 0 N , R. 70w . FOOTAGE LOC. 650 FSL 450 FWL 
GROUND 
ELEV 4825 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY I W 
FOOTAGE 

CORING 0 
TOTAL 
DEPTH 260 

DRILLING AGENCY: U.S. Geologica l Survey DRILL TYPE: P o r t a d r i l l 524 
DEPTH TO 
WATER 78 f t 

LITHOLOGY RECORDED BY Hollomon, Coppock. R i g l i n GEOPHYSICAL LOGS RECORDED BY i . . n . R i g l i n 

REMARKS: 
Lost circulation at 120 ft 

LITHOLOGY 

GAMMA 

T.C:_4_SEC-RANGE_i22L CPS 

LOGGING S P E E f f _ i 2 _ F T / M I H 

LOGGED DEPTH . J 5 5 

DENSITY 

T. C.:z. SEC. RANGE _ = = _ CPS 

LOGGING SPEED^=z=_FT/MIN 

LOGGED nrPTH 

DEPTH 

0-rO 

Clinker, red to light-grays and blues, 
fine sandscone co silcscone, poorly 
sorced, sub-angular co angular prtcla, 
craces of chert and ash, Weachered co 
30 fc 

»• 4 

- 97 
..1.. 

Sandscone and silcscone, light-gray, 
siltscones wich craces of carbonaceous 
macerial ac 104 fc and 120 ft 

146 

Sandscone and silcscone with possible 
coals at these intervals, 2 ft at 176 
ft, 2 ft at 199 ft and 1 ft at 246 ft 

tSiiiiiM 

247 
255 L.T.D^ 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

24 350-' 

•40 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0,CD77OO7 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS, S E T T I N G _ _ i i L _ _ - M V 

LOGGING S P E E D _ _ i 2 _ F T / M I N 

LOGGED D E P T H _ 2 4 9 

RESISTANCE 
SENS. SETTING 100 OHMS 

LOGGING SPEED_-22___FT/MIN 

LOGGED DEPTH _ 2 4 i _ _ _ _ 

DEPTH 

0 - r O 

-10 

50-

-20 

100- -30 

150-

- 5 0 

200-

2 5 0 -

300-

350-1 

•40 

-60 

_ - r o 

- - 8 0 

-90 

-100 

25 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77008 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Betty Reservoir 

DATE STARTED 9 /8 /77 DATE COMP 9 /8 /77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. 3 T. 59N , R. 7iw , FOOTAGE LOC. 2350 ^ 14SP FWL 
GROUND 
ELEV 4965 

SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 1 6 4 
IMIAJLL 

CORING 1 6 
TOTAL 
DEPTH 180 

D R I L L I N G AGENCY: U.S. Geo log i ca l Survey DRILL TYPE: Por tadr i l l 524 
DEPTH TO 
WATER LS 

LITHOLOGY RECORDED BY Hol lomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY l-r ^ Z l i ^ 
REMARKS: 

L ITHOLOGY 

GAMMA 
T C . _ J , SEC. RANGE IQQ CPS 
LOGGING SPEED _ 1 S _ _ F T / M I H 

LOGGED DEPTH 179 f t 

DENSITY 
T.C.ZL SEC-RANGE .= 
LOGGING SPffn 

LOGGED DEPTH 

DEPTH 

=_CPS 

.FT/MIN 

Sllcscone and sandscone, yellowish-
gray Co medlum-lighc-gray, fine
grained CO very fine grained aand, 
sub-angular weachered Co 30 fc wich 
crace of limonite alteration 

Si 
Sandscone, light-gray co mediuni-
lighc-gray, medium-Co fine-grained 
sand, angular Co sub-angular grains 

117 Coal, brownish-black, moderate luscei 
conchoidal fracture 

130 

Silcscone, lighc-̂ gray co medium- pr.1:̂ :7 
light-gray, 3 fc coal ac 156 fc, 1,5 
ft coal ac 175 fc 

179 L,T.D. 

26 

0-rO 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

350-" 

•40 

-60 

•70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77003 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. SETTING — 

LOGGING SPEEO_ 

LOGGED DEPTH 

^ 

y 
^ 

) 

/ 

••3-
^ - 1 

} • j 

50 MU 

30 .FT/MIN 

198 

RESISTANCE 
SFNS <;FTTIMr. 50 

innniNn sPFFn 30 

LOGGED DEPTH 198 

_OHMS 

_ FT/MIN 

V 
^ 

r. 
V 
^ 

^ 
"% 

^ 

i f 

DEPTH 1 

0 -

50-

100-

150-

2 0 0 -

2 5 0 -

3 0 0 -

3 5 0 -

as 

S 

- 0 

-10 

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD770n9 
SHEET 1 OF 4 

AREA Soiithpm Powder River Ra<;in QUAD NAM Tfifi l nrnw 

DATE STARTED 9^TS/77 DATE COMP 9/1S/77 COUNTY r n r , ^ r m ^ a STATE l^omine 
LOCATION: SEC. 50 T. 40N , R. 72W .FOOTAGE LOC. 900 FNL 

2550 
F E l 

4m! 
GROUND 
ELEV 3010 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 4 4 0 [CORING 0 
TOTAL 
DEPTH 440 

DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Portadr i l l 524 
DEPTH TO 
WATER 92ft 

LITHOLOGY RECORDED BY Ho l l omon , Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY L. Riglin 

REMARKS: 

L ITHOLOGY as a 

GAMMA 
T C . _ 1 _ S E C - R A N G E _ i Q I L CPS 

LOGGING SPEED _ 1 L _ F T / M I N 

LOGGED DEPTH 457 

DENSITY 
T.C.z:.SEC. RANGE-: 

LOGGING S P E E D ^ = 

LOGGED DEPTH _ = 

DEPTH 

CPS 

.FT/MIN 

Sandstone, light-gray to grayish-
orange, very coarse grained to in
grained sand, sub-angular, weathered 
to 90 ft 

127 

Siltstone, light-brownish-gray 

150 

Sandstone, l i^ t -gray , very coarse 
grained to medium-grained sand, sub
rounded grains 

185 

Sandstone and graded siltstones, 
li^t-brownish-gray, grades from 
s i l t size particles to very fine 
grained sands 

250 

Siltstone, li^t-brownish-gray, with 
very fine grained sands, carb shale 
zones 

Coal, brownish-black to black, dull 
jĵ g to vitreous luster, fragmental 

Siltstone and carbonaceous shale, 
l i^ t -gray to brownish-gray 

542 

0-T-O 

-10 

5 0 -

-20 

1 0 0 -

150-

-50 

2 0 0 -

2 5 0 -

3 0 0 -

350-

•30 

• 40 

•60 

_ - 7 0 

•80 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77009 
SHEET 2 OF 4 

REMARKS: 

L ITHOLOGY 

GAMMA 
T . C . i _ SEC. • R A N G E - l O O - C P S 

LOGGING SPEED _ i L ^ F T / M I N 

LOGGED DEPTH 457 

DENSITY 
T. r. - %!C 9iHC.f CPS 

LOGGING S P E E D _ = ! . FT/MIN 

LOGGED DEPTH j = _ _ 

DEPTH 

Sandstone, medium-light-gray to 
light-brownish-gray, very coarse 
grained to fine-grained sand, sub
rounded grains . 

401 

Sandstone, medium-light-gray, fine
grained to very fine grained sand 

_ 437 L.T.D. 

29 

350-1 

-110 

-120 
4 0 0 -

-130 

4 5 0 -

-150 
5 0 0 -

-160 

550-

60O-

6 5 0 -

7 0 0 -

750-J 

•140 

-170 

- - 1 8 0 

-190 

-200 

_ - 2 I 0 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. CD7700S 

SHEET 5 OF 4 

REMARKS: 

SP 

SENS. S E T T I N G _ i £ _ ^ M V 

LOGGING sPfPn 27 PT/MIM 

LOGGED 0 E P T H _ i 3 8 _ _ _ 

RESISTANCE 

SENS. SETTING S° OHMS 

LOGGING S P E E D _ 2 2 _ _ FT/MIN 

LOGGED DEPTH _ 4 5 8 _ _ _ _ 

DEPTH 

-10 

50-

-20 

100- -30 

-40 

150-

" - 5 0 

200-
-60 

-70 

2 5 0 -

- - 8 0 

-90 
300-

-100 

350-1 

30 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77009 

SHEET 4 OF 4 

REMARKS: 

SP 
SENS. S E T T I N G ^ J O _ _ M V 

LOGGING S P E E D _ _ 2 Z _ F T / M I N 

LOGGED HfPTH 458 

RESISTANCE 
SENS. S E T T I N G ^ _ i 2 _ _ OHMS 

LOGGING SPFFIl 27 FT/MIN 

LOGGED nfPTH 438 

DEPTH 

Reposition 

31 

350-

- - 1 1 0 

-120 
4 0 0 -

_ - 1 3 0 

4 5 0 -

•^150 

500-

-160 

550-

600-

650-

700 

750-• 

140 

-170 

- -180 

-190 

-200 

-210 

-220 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77010 

SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD N A M E Coal Draw 

DATE STARTED 9/19/77 DATE COMP 9/19/77 COUNTY Converse STATE Wyoming 

L O C A T I O N : SEC. 28 T. 4 0 N . R^ 72W , FOOTAGE LOC. 
FNL 

1500 « ^ 
FEL 

1000 :B>tt 
GROUND 
ElEV 4825 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 500 
FOOTAGE 

I CORING 0 
TOTAL 
DEPTH 300 

DRILLING AGENCY: U.S. Geological Survey D R I L L T Y P E : P o r t a d r i l l 524 
DEPTH TO 
W A T E R 7 ft 

LITHOLOGY RECORDED BY Ho l lomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY L . R i g l i n 

R E M A R K S : 

L I T H O L O G Y 

DENSITY 

T . C . ^ S E C . RANGED 

LOGGING S P E E D _ = 

LOGGED DEPTH 

: _ C P S 

.FT/MIN 

DEPTH 

34 

55 

Sandstone, grayish-orange to dark-
yellowish-orange, very fine grained 
to coarse-grained sand, angular 
grains. Weathered to 30 ft 

Si l ts tone and sandstone, l ig^t-gray 
to dark-gray, very fine grained sand 

Sandstone, l ight-gray, very coarse 
grained to medium-grained sand, sub
rounded to sub-angular, very clean 
sandstone 

160 

Siltstone and sandstone, li^t-gray 
to grayish-brown, very coarse to 
very fine grained sand, minor amts 
of carbonaceous shale 

227 
Coal, black to dark-brown, frag 

248 

Si l ts tone, . ligjit-gray to dark brown, 
carbonaceous. 2 ft coal at 294 ft 

299 L.T.D.-

-10 

50-

100- -30 

150-

- 5 0 

200-

2 5 0 -

300-

350-1 

-20 

•40 

-60 

_ - 7 0 

-80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO.CD77010 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. SFTTIMfl 50 MV 

LOGGING SPEED 21_ fT /M lN 

LOGGED DEPTH ^^^ 

RESISTANCE 
SENS. SETT ING__10__ OHMS 

LOGGING SPEED_2Z__FT/MIN 

LOGGED DEPTH _ £ E 

DEPTH 

0 - r O 

50-

HlO 

h20 

100-r h30 

150-^ 

h50 

200 H 

^ 
250-^ 

300-4 

350-1 

-40 

H>0 

4 - 7 0 

•80 

h90 

hlOO 

33 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77011 

SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD NAM Coal Draw 

DATE STARTED 9/20/77 DATE COMP 9/20/77 COUNTY Converse STATE Wyoming. 

L O C A T I O N : SEC. 6 T. 4 0 N . R. 72w . FOOTAGE LOC. 700 FSL 450 
FEL GROUND ,„„„ 

EltV 4890 

SIZE ANO BIT TYPE: 4 3/4 Drag ROTARY 380 
IMIML 3 CORING 0 

TOTAL 
DEPTH 580 

D R I L L I N G AGENCY: Q . S . G e o l o g i c a l Survey DRILL TYPE: p o r t a d r i l l 524 
DEPTH TO 
WATER J ^ 

LITHOLOGY RECORDED BY Hol lomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY r.. R i g l i n 

REMARKS: 

L ITHOLOGY 

GAMMA 
TC._4_SEC-RANGE J : 2 2 _ CPS 

LOGGING SPEED _ l i _ F T / M I M 

LOGGED DEPTH ^79 f t 

DENSITY 
T.C SEC. RANGE-

LOGGING SPEED 

LOGGED DEPTH 

_ C P S 

.FT/MIN 

DEPTH 

54 

Claystone ajid sandstone, dark-
yellowish-orange to l ight-gray,very 
coarse to very fine grained sand, 
weathered to 35 f t , limonite 
a l tera t ion 

Sandstone, light-gray to medium-
gray, very coarse grained to med-
grained sands, sub-rounded 

102 

Si l t s tone , ligjit-gray. Possible 2 
ft coal at 152 f t , 3 ft coal at 199 
f t • . 

205 

Claystone and siltstone, dark-gray 
to "dark-brown, carbonaceous • 

507 

Siltstone and sandstone, very light 
gray 

346 
Sil tstone and claystone, light-gray 
to dark-gray 

-10 

5 0 -

100-

-20 

- 3 0 

•40 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

350-1 

- 6 0 

- 7 0 

- - 8 0 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO ™77011 
SHEET 2 OF 4 

REMARKS: 

LITHOLOGY 

559 • . 
Coal, b lack, v i t reous l u s t e r . 

: f ragnental 
578-579 Shale 

379 L.T.D. y ^ 

• . 

a. 
— ta 
ae o 

—-—-— 

^ ^ 1 • 

-

GAMMA 
TC 4 %rc s iHct 100 rp<; 

lar.p.iMP. <ipffn 18 PT/MIM 

i n r . r . t n nfPTH 379 f t 

-=S~ 
r 
^ 

• ' 

J T 

DENSITY 

T C SEC. HANGE__ 

locciNC ';pfTn 

infir.fn OFPTH 

, CPS 

_ f T / M I H 

• 

• 

DEPTH 

3 5 0 -

4 0 0 -

4 5 0 -

5 0 8 -

5 5 0 -

6 0 0 -

6 5 0 -

7 0 0 -

7 5 0 -

OE 

X 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77011 

SHEET 3 OF 4 

REMARKS: 

SP 
SENS. SETT ING__a iL__MV 

LOGGING S P E E D _ i 2 _ F T / M I N 

LOGGED nPPTH 380 

RESISTANCE 
SENS. SETT ING _ - 5 f l _ _ _ OHMS 

LOGGING SPEED_22 FT/MIN 

LOGGED DEPTH ̂ 0 

DEPTH 

-10 

5 0 -

-20 

100- -30 

150-

- 5 0 

2 0 0 -

2 5 0 -

300-

350-J 

•40 

-60 

_ - 7 0 

•80 

-90 

-100 

36 



UNITED STATES GEDLOGICAL SURVEY HOLE N0.CD77011 

SHEET 4 OF 4 

REMARKS: 

SP 
SENS. SETTING 

LOGGING S P E E D _ 

LOGGED DEPTH 

c^ 
— = > 

• 

. 

, 

. 

. 

, • . • 

' 

• 

• 

50 MV 

29 F T / M I N 

^80 

. 

RESISTANCE 
SFN<5 SFTTIMfi SO 

in r . f i iNR- iPFFn 29 

LOGGED DEPTH 380 

_ O H M S 

_ FT/MIN 

> 

j 

DEPTH 

N -

3 5 0 -

• -

4 0 0 -

• ^ 

4 5 0 -

— 

— 

5 0 0 -

• -

550-

— 

.. 

600-

- _ 

650-

-

— 

700-

-

750-

u> 

« . . . 
1 ^ 

S 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

-220 

37 



UNITED STATES GEOLOGICAL SURVEY HOLE H0CD77012 

SHEET 1 OF 5 

AREA Southern Powder River Basin QUAD NAM Caul Draw 

DATE STARTED 9/21/77 DATE COMP 9/27/77 COUNTY Converse STATE . Wyoming 

LOCATION: SEC. 26 T. 41N , R . 73W .FOOTAGE LOC. 1800 FSl 2 0 0 FWL 
GROUND ^ . 
ELEY 4 9 1 0 J L 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY Ji20 
fOqTAGt 

CORING 
TOTAL 
DEPTH 820 

DRILLING AGENCY: U.S. Geological Survev DRILL TYPE: Por tadr i l l 524 
DEPTH TO 
WATER .UEl. 

LITHOLOGY RECORDED BY Hol lomon, Coppock, R i g l i n GEOPHYSICAL LOGS RECORDED BY G. Ho l l oncn 

REMARKS: 
Drilled and logged footage composite of d r i l l holes CWffi-2 and a»ffi-2A (40 ft + 780 ft) 
Conposite log logged through <^i l l rods below 30 f t . 

LITHOLOGY 

GAMMA 

T C . _ i _ S E C - R A N G E — M CPS 

LOGGING SPEED _ J i _ - _ F T / M I H 

LOGGED DEPTH 793 f t 

DENSITY 

T C . ^ SEC. RANGE • — CPS 

LOGGING S P E E D _ = . FT/MIN 

LOGGED " " T H 

DEPTH 

0-rO 

-10 

Siltstone, medium-light gray, 5 ft 
coal at 28 ft, brownish-black to blkj|ii':iî  
vitreoifi luster, conchoidal fracture. 
Carbonaceous shale at 60 ft 

5 0 -

-20 

100-

123 

Sandstone and s i l t s t one , gray; very 
fine grained sand 

150-

173 
-SO 

Siltstone, medium-li^t-gray, minor 
sand zones 

230 Coal, brownish-black to black, vit 
to dull luster, conchoidal fracture 

240 

Siltstone and sandstone, mediura-lt-
gray to dark-gray, fine-grained sand 

200-

250-

300-

350-" 

•30 

40 

-60 

_-70 

-80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOkE HOCD77012 

SHEET 2 OF 5 

REMARKS: 

L ITHOLOGY 

GAMMA 
T C . _ i _ SEC. RANGE - M - CPS 

LOGGING S P E E D . 15 F T / M I H 

LOGGED DEPTH ^^^ ^ 

DENSITY 
T n - <rft t t tuRf — CPS 

LOGCIHC s p r r n — f y u t u 

LOGGED DEPTH 

DEPTH 

352 Coal, black, dull l u s t e r , minor amts 
of carbonaceous shale 

362 . 

Si l t s tone , pinkish-gray to dark-gray 
fine-grained sand, grading cioarser 
downward 

409 
Sandstone, very light jray to medium' 
gray, very fine grained sand 

436 

Sandstone and s i l t s t o n e , very l ight 
gray to medium-brownish-gray, very 
fine grained sands. 2 ft coal at 481 
f t , 1.5 ft coal at 484 f t , 4 ft coal 
at 486 f t , 1.5 ft coal at 600 ft 

628 

Sandstone with clay interbeds 

688 
Si l t s tone , l i^t-brownish-gray to 
brownish-gray. 2 ft coal at 750 ft 

350-1 

-110 

-120 
4 0 0 -

450-

500-

-130 

-140 

-150 

-160 

5 5 0 -

6 0 0 -

6 5 0 -

7 0 0 -

750-1 

-170 

•ISO 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77012 
SHEET 5 OF 5 

REMARKS: 

LITHOLOGY 

Siltstone, light-brownish-gray to 
brownish-gray. 3 f t coal at 775 

• . f t . 
775 

793 L T D ' 

1 -

. • • 

— o 
OB O 

W^^ 

111 

GAMMA 
TT. 4 <jrrmiip.r lOO CPS 

LOGGING SPEED 15 PT/Mlll 

Kf^j-fu nfPTU 793 f t 

'J 
^ 

• 

40' 

DENSITY 
TC.^SEC. RANGE.:: 
loccmn w r n — 
incnrn nrPTH 

- .CPS 

_ FT/MIN 

• 

• . 

DEPTH 1 

M l 

750-

800-

-

850-
_ 

900-

950-

1000-

1050-

1100-

1150J 

i r t 

-230 

—240 

-250 

-260 

-270 

-280 

-290 

-300 

-310 

-320 

-330 

-340 

-350 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77012 

SHEET 4 OF 5 

REMARKS: Log recorded 30 ft. shallow 

SP 
SENS. S E T T I N G _ 5 0 _ _ _ M V 

LOGGING S P E E D _ _ 2 1 _ F T / M I N 

LOGGED HFPTH 480 

RESISTANCE 
SENS. SFTTlMft 100 OHMS 

LOGGING SP f fn 25 F T / M I N 

LOGGED DEPTH _ 4 8 0 

\ 

DEPTH 

-10 

5 0 -

-20 

1 0 0 - -30 

-40 

1 5 0 -

- 5 0 

2 0 0 -
- 6 0 

_ - 7 0 

2 5 0 -

-80 

-90 
300-

-100 

350-J 

41 



UNITED STATES GEOLOGICAL SURVEY 

REMARKS: L o g r e c o r d e d 3 0 f t . sha l l ow 

HOLE NO. CD77012 
SHEET 5 OF s 

SP 
SENS. S E T T I N G _ 5 L 

LOGGING SPEED_iS_ 

LOGGED DEPTH 480 

MV 

.FT/MIN 

RESISTANCE 
SENS. SETTING _ i 2 i ^ OHMS 
innniNf i sPFFn 25 FT/MIN 

LOGGED nyPTH 480 

DEPTH 

350-1 

-120 
4 0 0 -

_ - l 3 0 

450-

•140 

-150 
5 0 0 -

550-

600 

•110 

-160 

_ - 1 7 0 

-180 

-190 

650-
- 2 0 0 

- - 2 1 0 

700-

~ - 2 2 0 

750-

42 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77013 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Coal Draw (15 Minute) 

DATE STARTED 9/29/77 DATE COMP 9/29/77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. 3 T. 39N , R. 73w , FOOTAGE LOC. 1900 m. 
FSL 

400 MMC 
GROUND 
FltV 4920 

SIZE AND BIT TYPE: 4 3/4 inch Drag ROTARY - " ' 0 " 
fOpTAGE 

CORING t r 
TOTAL 
OEPTN 340 f t 

D R I L L I N G AGENCY: uses - CD - NBMA DRILL TYPE: P o r t a d n i i 524 
DEPTH TO 
WATER 1 ^ 4 f t 

LITHOLOGY RECORDED BY Ho l l omon , Coppock. R i g l i n 

REMARKS: 

GEOPHYSICAL LOGS RECORDED BY T . . D . R i .>un 

LITHOLOGY 

DENSITY 
T. C..=. SEC-RANGE-
LOGGING SPFFD — 
LOGGED DEPTH _ = 

CPS 
.FT/MIN 

DEPTH 

- 0 

90 

144 

166 

202 

244 

279 

0-T-O 

Sandstone, grayish-or to medium-
gray, poorly sorted, very coarse 
to very fine grained sand, sub-
angular to sub-rounded.quartz . 
grains weathered Co 60 ft 

50-

-20 

Claystone and sandstone, light-
gray to brownish-gray, medium-
grained CO very fine grained 
sand, sub-rounded, carbonaceous 

Sandscone, It-gray, poorly 
sorted; very coarse to very fine 
grained, sub-angular to rounded 
quartz sand 

Sandscone and silcscone, llghc-
gray co light-brownish-gray, 
poorly sorted, coarse- to fine
grained sand, sub-angular 

Sandstone and silcscone, light-
gray, coarse-grained sand, 
angular 

Sandstone, light-gray co bmish-
gray, poorly sorted, coarse- co 
fine-grained sand,, sub-rounded 

100^ -30 

- - 4 0 

150-

200-

250-

Sandstone and siltstone, light-
gray CO brownish-gray, poorly 
sorced, very coarse Co very fine
grained sand, sub-angular. 
Possible 2 ft; coal at 295 ft and 
4 ft coal at 308 ft 

359 L.T.D. . '. 

300-

350-" 

•10 

-SO 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD770n 
SHEET 2 OF 2 

REMARKS: 

SP 
SENS. S E T T I N G _ J 2 _ ^ M V 
LOGGING SPEED__21_fT /MIN 
LOGGED DEPTH_J39 

RESISTANCE 
SENS. S E T T I N G _ 

LOGGING SPEED. 

LOGGED DEPTH _ 

50 

? 4 . 
559 

_ O H M S 

_ FT/MIN 

DEPTH 

r 

o-rO 

-10 

5 0 -

-20 

100 - - 3 0 

150-

200-

2 5 0 -

3 0 0 -

350-1 

•40 

- 5 0 

- 6 0 

- 7 0 

- - 8 0 

- 9 0 

-100 

44 



U N I T E D STATES GEOLOGICAL SURVEY HOLE NOCO 77014 
SHEET 1 OF 2 

AREA Southern Powder River 

DATE STARTED ' i/ioni 

gas HI QUAD NAME 

DATE COMP 9/50/77 

C o a l Draw 

COUNTY C o n v e r s e S T A T E Wyoming 

L O C A T I O N : S E C . u T. 4 0 N , R. 73w , FOOTAGE LOC. 9 2 5 FSL 150 .FWL EltV 4 9 1 0 

SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 5 4 0 
IMIML 

CORING 0 
TOTAL 
DEPTH 540 

D R I L L I N G A G E N C Y : u . S . G e o l o g i c a l S u r v e v DRILL TYPE: Portadrill 524 
DEPTH TO 
WATER 16 ft 

LITHOLOGY RECORDED BY H o l l o m o n . C o p p o c k , R i g l i n GEOPHYSICAL LOGS RECORDED BY L. Riglin 

REMARKS: 

L ITHOLOGY 

DENSITY 
T . C z : . SEC-RANGE.: 

LOGGING S P E E D J = - Z 

LOGGED DEPTH 

= _ C P S 
.FT/MIN 

DEPTH 

Siltstone, grayishrorange to light-
gray, weathered to 50 ft 

30 Coal, brownish-black to black, vit- ^ ^ ^ 
38 reous luster, conchoidal fracture . ^ ^ ™ 

0- rO 

-10 

Siltstone, pale-yellowish-brown to 
light-gray,, minor fine-grained sands 

168 

Sandstone, light-gray, coarse-to-
fine-grained sand, sub-rounded grains 

2 0 0 -

- 212 
Siltstone and sandstone, light-gray 
to medium-gray, coarse-to medium-
grained sand, sub-rounded 

258 
250-

Sandstone and minor siltstones, 
light-gray to medium-gray, fine
grained to very fine grained sand 

_ 339 L.T.D.-

50-

-20 

100--30 

- - 4 0 

150-

-50 

-60 

_-70 

-80 

-90 
300-

-100 

350-• 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77014 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. S E T T I N G _ _ 5 0 _ _ M V 

LOGGING S P E E D _ 1 9 _ _ F T / M I N 

LOGGED nrPTM 539 

RESISTANCE 
SENS. SETTING ^ J 0 _ _ _ OHMS 

LOGGING SPEED_12___FT/MIN 

LOGGED DEPTH _ 3 3 9 

DEPTH 

0-r-O 

-10 

50-

-20 

100- -30 

150-

- 5 0 

200-

250-

300-

350-" 

•40 

-60 

- - 7 0 

•80 

•90 

-100 

46 



U N I T E D STATES GEOLOGICAL SURVEY HOLE NO CD77015 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD N A M E c o a l Bank Draw Jh . 
DATE STARTED iO/3/77 DATE COMP 10/3/77 COUNTY <-un v e r s e STATE Wynmlng 

LOCATION: SEC. ;q 40N .R. . iaw. FOOTAGE LOC. 300 FNL 750 xm 
FWL 

GROUND , , . „ 
ELEV 4 6 t ^ c 

SIZE AND BIT TYPE: 4 3/4 Inch Drag ROTARY 2 8 0 mm\ H£INC. 
TOTAL 
DEPTH _2jyQ_ 

DRILL ING AGENCY: n . s . r . . s . / rn/MTJMA DRILL TYPE: Pnrrarirni 12A. 
DEPTH TO 
WATER 

LITHOLOGY RECORDED BY Hollomon, Coppock, R i g l i n 

REMARKS: 

GEOPHYSICAL LOGS RECORDED BY J L J i RigHn 

LITHOLOGY — ta 
ac ^ 
tn 

GAMMA 

TC.JLSEC. RANGE^2L CPS 

LOGGING SPEED __iZ__FT/MIH 

LOGGED DEPTH 277 

DENSITY 
T . C . ^ SEC-RANGE _ = _ CPS 

LOGGING SPEED _ = _ FT/MIN 

LOGGED DEPTH 

DEPTH 

_ 46 

- 79 

Siltstone and sandstone, pinkish 
gray to light-brownish-gray, 
fine-grained sand, carbonaceous 
shale, weachered to 25 ft 

Sandstone, pinkish-gray to light 
brownish-gray, medium-co fine
grained sand, sub-rounded 

Siltstone, sandy to claystone, 
pinkish-gray to brownish-gray, 
carbonaceous shale 

176-80 Coal, brownish-black 

Siltstone and claystone, pinkish-
gray to brownish-gray, carbona
ceous shale 

- 238 

Siltstone and claystone, light-
gray to brownish-gray, carbona-
ceouis shale 

277 L.T.D.._ -

47 

O-T-O 

-10 

50-

-20 

100--30 

--40 

150-

-50 

200-
-60 

-70 

250-

-80 

-90 
300-

-100 

350-J 



UNITED STATES GEOLOGICAL SURVEY HOLE M0.CD77015 

SHEET 2 OF 2 

REMARKS: 

SP 
SENS. 'JFTTIMC 50 MU 

LOGGING S P E E D _ _ 2 S _ F T / M I N 

LOGGED nrPTK 279 

RESISTANCE 
SENS. SETTING _ _ S 0 _ _ _ OHMS 

LOCCINC S P E E D _ _ 2 1 _ F T / M I N 

LOGGED DEPTH _ 2 Z 2 _ _ _ _ _ _ 

DEPTH 

0-T-O 

-10 

5 0 -

-20 

100- -30 

-40 

150-

• - 5 0 

200-
-60 

_ - 7 0 

2 5 0 -

-80 

-90 
300-

-100 

350-1 

48 



UNITED STATES GEDLOGICAL SURVEY HOLE N0CD77016 

SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD NAME C o a l Bank Draw 7 ^ ' 

DATE STARTED 10/3/77 DATE COMP 10/4/77' COUNTY Converse STATE Wyoming 

LOCATION: SEC. J i T. 40N 69W FOOTAGE LOC. 
FNL 

100 OIK 150 FWL 
GROUND 
ElEV 4705 

SIZE AND BIT TYPE: 4 3 / 4 Drag ROTARY 6 0 0 
IMIJJLL 

CORING 0 
TOTAL 
DEPTH 600 

DRILLING AGENCY: U .S . G e o l o g i c a l Survey 

LITHOLOGY RECORDED BY Hollomon. Coppock. R i g l i n 

REMARKS: 

D R I L L T Y P E : P o r t a d r l l l 524 
DEPTH TO 
WATER surfiice 

GEOPHYSICAL LOGS RECORDED BY IitPi Rlelln 

L ITHOLOGY 
^ «9 
OB O 

GAMMA 

TC._ i .SEC-RANGE_i2L CPS 

J S fT/MIH LOGGING SPEED. 

LOGGED DEPTH . 600 ft 

DENSITY 
T.C.:i_ SEC-RANGED 

LOGGING SPFfn 

LOGGED DEPTH _ = 

;_CPS 

.FT/MIN 

DEPTH 

25 

150 

190 

232 

268 

290 

316 

Sandstone, yellowish-brown, very 
fine grained co very coarse grained 
sand, sub-angular, poorly sorced, 
weachered to 25 fc 

Sllcscone and sandscone, light-gray 
Co brownish-gray, very fine grained 
sand, crace of carbonaceous shale. 
Possible 2 ft coal at 56 ft 

Sandstone, It-gray to medium-gray, 
very.fine grained to medium-grained 
sand, sub-angular particles 

Siltstone, lighc-gray co lighc-
brownish-gray 

Sandscone, llghc-gray to medium-
gray, very fine grained sand 

Siltstone, medium-gray co brownish-
gray, carbonaceous; clayscone near 
cop 

Sandscone, light-gray to light-
brownish-gray, very fine grained 
sand, fining upward 

Siltstone, light-gray to medium-
gray, carbonaceous 

-10 

50-

-20 

100- -30 

150-

200-

250-

300-

350-^ 

•40 

•50 

-60 

--70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77016 
SHEET 2 OF 4 

REMARKS: 

L ITHOLOGY 

GAMMA 
T C . _ i _ SEC. RANGE J 2 0 

LOGGING SPEED _ 1 L - _ F T / M I H 

CPS 
DENSITY 

T C SEC. RANGE CPS 

LOGGING SPEED FT/MIN 

LOGGED DEPTH 

DEPTH 

380 

408 

552 
559 

577 
582 

600 

350-1 

- - 1 1 0 

S i l t s t o n e , medium-gray to brownish-
gray 

400-
r-120 

-130 

Siltstone and clayscone, lighc-gray 
Co brownish-black, minor carbona
ceous shales. Possible coals: 4 ft 
coal at 444 ft, 5 ft coal at 462 fc, 
2 fc coal ac 472 fc, 3 fc coal ae 
485 ft, 5 ft coal at 498 ft, 4 ft 
coal at 505 ft,. 2 ft coal at 519 ft 

450-

--140 

-150 
500-

-160 

Coal, black 
Sllcscone and clayscone, very llghc 
gray co brownish-gray, carbonaceous 
Coal, black 

Siltstone, gray co dark gray 

L.T.D 

550-

600-

650-

700-

50 750-1 

-170 

-180 

-190 

-200 

_-210 

-220 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77016 
SHEET 3 OF 4 

REMARKS: 

SP 
SENS. S E T T I N G _ _ _ 4 2 _ M V 

LOGGING SPEED 23.fT/MIN 

LOGGED nPPTH 599 

RESISTANCE 
SENS. SETTING__i22__ OHMS 

LOGGING SPEED__23_fT/MtN 

LOGGED DEPTH _ S 9 9 

DEPTH 

-10 

50-

100 

-20 

- - 3 0 

-40 

150-

- 5 0 

2 0 0 -
-60 

_ - 7 0 

2 5 0 -

-80 

-90 
3 0 0 -

-100 

sso-" 

51 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77016 
SHEET 4 OF 4 

REMARKS: 

SP 
SENS. S E T T I N G _ _ J 2 _ M V 
LOGGING S P E E D _ _ 2 2 _ F T / M I N 

LOGGED nrPTri 599 

RESISTANCE 
SENS. SETT INC _ i ° i ^ OHMS 
LOGGING SPEED_iL__FT/MIN 
LOGGED DEPTH _ i 2 L 

DEPTH 

r 

52 

350-1 

- - 1 1 0 

-120 
4 0 0 -

_ - 1 3 0 

4 5 0 -

- - 1 4 0 

-150 
5 0 0 -

5 5 0 -

-160 

-170 

- - 1 8 0 

600-

-190 

650-
- 2 0 0 

. - 2 1 0 

700-

-220 

750-1 



U N I T E D STATES GEOLOGICAL SURVEY HOLE HO CD77017 
SHEET l O F I 

AREA Southern Powder River Basin QUAD NAME Teck la 

DATE STARTED 10/12 /77 DATE COMP 10/16/77 COUNTY Campbell STATE WynmiTig 

L O C A T I O N : SEC. 10 T. 4 1 N , R. 70 w , FOOTAGE LOC. 1000 TSL 950 FWL 
GROUND 
ELEY 4725 f t 

SIZE AND BIT TYPE: NX Diamond 4 3/4 Drag ROTARY 8 0 
I M L i i L 

CORING 140 
TOTAL 
DEPTH 220 

DRILLING AGENCY: U.S. Geologica l Survey DRILL TYPE: P o r t a d r i l l 524 
DEPTH TO 
WATER 

LITHOLOGY RECORDED BY Hollomon. Coppock. F ivas GEOPHYSICAL LOGS RECORDED BY G. Hollomnn 

REMARKS: Cored interval from 21 ft to 161 f t . Lost c i rcula t ion 9 130 ft 

LITHOLOGY — C3 
OB O 
(/I 

GAMMA 
TC._4_SEC-RANGE_200 CPS 
LOGGING SPEED _ 1 S _ F T / M I H 

LOGGED DEPTH ^15 f t . 

DENSITY 
T.C SEC-RANGE __ 

LOGGING SPEED 

LOGGED DEPTH 

— CPS 

.FT/MIN 

DEPTH 

Sandstone, brown, medium to fine
grained, weathered 

25 

Si l t s tone . brown to red-brown, 
possibly baked; claystone from 25 ft 
to 55 ft and from 75 ft to 82 ft 

-143 

156 
Coal, black 

Si l t s tone , gray, with thin claystone 
and carbonaceous shale interbeds. 
Thin coal from 169 ft to 172 ft 

-213 L.T.D. 

O-T-O 

-10 

5 0 -

100-

-20 

- 3 0 

•40 

150-

- 5 0 

2 0 0 -

250-

3 0 0 -

53 350-1 

- 6 0 

- - 7 0 

•80 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77018 
SHEET 1 OF 3 

AREA Southern Powder River Basin QUAD NAME Coal Draw 

DATE STARTED 10/18/77 DATE COMP 10/18/77 I COUNTY Converse STATE Wyoming 

LOCATION: SEC. 29 T. 4 I N , R. 72w . FOOTAGE LOC. 1700tsL 
FEL 

2100 a»t 
GRODNO 
ELEV 4765 

SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 6 4 0 
miML 

CORING 
TOTAL 
OEPTH 640 

DRILLING AGENCY: U.S. Geolog ica l Survey DRILL TYPE: P o r t a d r i l l 524 
OEPTH TO 
WATER GL 

LITHOLOGY RECORDEO BY Ed F ivas GEOPHYSICAL LOGS RECORDED BY Rocky Mountain Logging 

REMARKS: ' >fot logged below 334 f t . L i tho logy based on unlagged san^jles o n l y . 

LITHOLOGY — t a 
OB e 

GAMMA 
TC._ i_SEC. RANGE 
LOGGING SPEED _ - = ! . 
LOGGED DEPTH ^34 

2 L _ C P S 

_FT/MIH 

DENSITY 
T .C—SEC-RANGE_ i K CPS 

LOGGING SPEED FT/MIN 
LOGGED nfPTH 534 f t 

DEPTH 

64 

Sandstone, yellowish-brown, medium-
grained, angular to sub-angular 
grains 

Sandy siltstone,,gray 

88 Coal 
92 

Siltstone, gray 
108 

Sandstone, gray, medium-grained, 
sub-angular 

148 

Sandy siltstone, gray, with 3 ft 
coal at 171 ft, possible 1 ft coal 
at 227 ft 

315 

Coal 

550 54 

0-T-O 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

350-J 

•40 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77018 
SHEET 2 OF 3 

REMARKS: 

L ITHOLOGY 

350 

S i l t s t one , dark-gray 

'575 

Coal 

600 

S i l t s tone and possible coal 

640 L.T.D. 

a. 
— C3 
a e a 
<n 

f ^ZT^ 
i^^Hi 

rTTm.T! 

r̂ ^^ m 

III 
l-ll 
• Z ' ^ ' ~ 

i ? ^ ^ 

11̂  

GAMMA 

TC. .SEC. RANGE 

LOGGING SPEED 
lOfifiFD DEPTH 

1' : " 
~.-—~ 
^ ' ^ . r r 

f r /Z- r : 

i f i ' I I ' r r 

5 5 . 

;CPS 

_ FT/MIH 

DENSITY 
TC SEC. RANGE 

LOGGING SPEED 
i f i f tcm nfPTH 

• 

CPS 

_ FT/MIN 

• 

DEPTH 

• . 

i r t 
OB 

s 

^ ^ . 1 

350-n 

4 0 0 -

4 5 0 -

5 0 0 -

5 5 0 -

6 0 0 -

6 5 0 -

7 0 0 -

750 -

-110 

-120 

-130 

-140 

-150 

-160 

• 

-170 

-180 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEDLOGICAL SURVEY HOLE NO. CD77018 

SHEET 3 OF 5 

REMARKS: 

SP 

SENS. SETTING 

LOGGING SPEED " " 

inCCFD HfPTrt 

1 

J 

.MV 

— FT/MIN 

RESISTANCE 

SFMS ^FTTINfi 50 

i n f i n iN f i <sPfFn — 

LOGGED DEPT H " 4 

3 

, 

• 

• 

• 

\ 

) 

i 

> 

? 

i 

•- r 

"̂ ^ 

__OHMS 

_FT/MIN 

DEPTH 1 

1 ^ 

0 -

5 0 -

100-

150-

2 0 0 -

2 5 0 -

3 0 0 -

: 

3 5 0 -

ae 
u^ 
Ud 

s 

- 0 

-10 

-20 

-30 

- 4 0 

- 5 0 . 

- 6 0 

- 7 0 

- 8 0 

- 9 0 

-100 

56 



UNITED STATES GEDLOGICAL SURVEY HOLE NO CD77019 
SHEET 1 OF 4 

AREA .Soiirhem Powder River Basin QUAD N A M E B , r r v go«»r , ,o1 . 

DATE STARTED iQ/ ig /77 DATE COMP 10/19/77 COUNTY C.nnvp.rnp. STATE Uynm<ny 

LOCATION: SEC. , T. ^ ^ . R. 7nw FOOTAGE LOC. FNL 
1200. 

RSBC 
FCL 

GROUND 
ELEV ^a/.n 

SIZE AND BIT TYPE: ^ '^"' "-"f ROTARY t.nn 
FOOTAGE 

CORING 
TOTAL 
DEPTH q 00. 

DRILL ING AGENCY: U S G S - CD - NKMA DRILL TYPE: Pnrr; .Hr-m S7A 
DEPTH TO 
WATER T j n H < i . . , - f . 

LITHOLOGY RECORDED BY H o U o n m , Coppock, F ivas GEOPHYSICAL LOGS RECORDEO BY F.B. K i s t n e r 

REMARKS: 
Geophysical logs poor . Li thology from f i e l d logs and samples. 

LITHOLOGY 

GAMMA 

T C . _ 4 _ S E C . R A N C E i O I 2 i C P S 

LOGGING SPEED _ J i — . F T / M I H 

LOGGED DEPTH ' 495 f t 

DENSITY 

T.C—SEC-RANGED 

LOGGING SPFFn 

LOGGED DEPTH — 

CPS 

.FT/MIN 

OEPTH 

31 

85 
90 

132 
136 

180 

200 

220 

280 

300 

S l t s t and Clays tone , g r a y i s h - o r 
t o g r ay i sh b m , weachered t o 50 
f t 

Sandstone, It-gray, vf grained 

Coal and carb sh, brnish-black, 
conch frac, dull to vit luster 

Sdy sltst and clayscone, v It 
gray to It bmish gray 

Coal and carb sh, blk co bmish-
blk, conch frac, dull co vie lus
cer 

Sdy slse and clayscone. It-gray 
CO brnish-gray 

Ss, It-gry, V f grained, sub-
angular 

Carb sh and sdy sh. It gray to 
bmish gray 

Sdy sh. It-gray to brnish-gray 

Carb sh and sdy sh. It-gray Co 
brnish-gray 

Sdy sh, carb sh, v Ic gray co 
brnish-gray 

0-rO 

50-

-20 

100- ^30 

150-

200-

250-

300-

350-1 

•10 

• 40 

-50 

-60 

_-70 

•80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO 0)77019 
SHEET 2 OF 4 

REMARKS: 

LITHOLOGY 

Sdy sh, carb sh. v I t gray to b m i s h -
gray 

IQ'^ I T U _ . 

— ta 
ae o 

rTL^ i 

rrrrv= 

r = ~ 

zj..:z.. 

. 

GAMMA 
TC 4 <;FC BiMfiP 50 n p i 

LOGGING S P E E D — 1 5 — F T / M I H 
lOGGFD DEPTH 4 9 3 f t 

^ 

f .. 

1 
s 

. • . 

58 

DENSITY 
T C SEC. RANGE 

LOGGING SPEED 

LOGGED DEPTH 

?.9% 

« F T / M I N 

• 

OEPTH ! 

350q 

4 0 0 -

4 5 0 -

5 0 0 -

5 5 0 -

6 0 0 -

6 5 0 -

7 0 0 -

• ~ 

7 5 0 -

tn 
ae 

•^110 

-120 

-130 

-140 

-ISO 

-160 

-170 

-180 

-190 

T 2 0 0 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE M0.CD77019 

SHEET 5 OF 4 

REMARKS: 

SP 
SENS. SETTING-

LOGGING SPEED. 

LOGGED DEPTH. 

,MV 

.FT/MIN 

RESISTANCE 
SENS. SETT I N C 2 0 _ _ _ OHMS 

LOGGING SPEED_lS—_FT/MIN 

innnyn nfPTH 550-492 

DEPTH 

o - r O 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

350-1 

•40 

-60 

-70 

•80 

-90 

-100 

59 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.a)77019 

SHEET 4 OF 4 

REMARKS: 

SP 
SFMS SFTTINn 

LOGGING fJPFFn 

in f iCFn n fPTu 

. 

• 

MV 

FT/MIN 

60 

RESISTANCE 
SFNS SFTTIMC 20 nHMS 

inr.p.iNfi sPFFn 15 F T / M I N 

lOCCFO nfPTH 550-492 

5 L 

" 1 
DEPTH 1 

h*4 

350-1 

4 0 0 -

4 5 0 -

5 0 0 -

550 -

600-

650-

700-

750-

ae 

s 

-110 

h-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

-220 



UNITED STATES GEOLOGICAL SURVEY HOLE N0CD77020 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Betty Reservoir 

DATE STARTED 10/20/77 DATE COMP 10/20/77 COUNTY Converse STATE Wyoming 

LOCATION: SEC. J L T. 40N 70W , FOOTAGE LOC. 2250 fSl 1150 fWt 
GROUND 
E lEV 4870 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 2 8 0 
IJL0I1£L 

CORING 0 
TOTAL 
DEPTH J31. 

D R I L L I N G AGENCY: u s , Geo log i ca l Survev DRILL TYPE: p p r t ^ ^ i r i l l ?^4 
DEPTH TO 
WATER J ^ 

LITHOLOGY RECORDED BY Ho l l onon . Coppock. F ivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner 

REMARKS: 
Ground level at base of bum 

L ITHOLOGY 

GAMMA 

TC._4_SEC.RANCEJ:0 i I )CPS 

LOGGING SPEED _ 1 8 _ F T / M I H 

LOGGED DEPTH — ^ Z ^ 

DENSITY 
T. C SEC- RANGE CPS 

LOGGING SPEED- FT/MIN 

LOGGED DEPTH 

OEPTH 

75 

Siltstone, dK-37 to dk-yellowish 
brown, sandy, very fine, sub-angular 
sand,' minor aoouncs of black 
shale. Possible 2 fc coal at 19 ft 
and 1.5 ft coal at 59 ft 

Clayscone and sdy sltst, m-lt-gray, 
approx. 20% carb sh, thin coal at 74 
ft 

111 Coal, dk-bm to black, dull luster,^^ 
avg frag size of 0.4 cm; with dark ^^? 
gray siltstone parting from 117-122^|H 
ft • ^ " ^ 

Siltstone, dark-gray, with less Chan 
5 percent fine-grained sand, minor 
amounts of carbonaceous shale. 
Possible 3 fc coal ac 176 ft 

275 L.T.D. 

0-rO 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

350-1 

•40 

-60 

_-70 

-80 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD7702& 

SHEET 2 OF 2 

REMARKS: 

SP 

«vFH<5 "JfTTIMfi 

inCRINC SPfPn 

inRCFn nFPTri 

MU 

_ _ FT/MIN 

• 

RESISTANCE 

SFN5 <;FTTIMfi 20 

i nn r . iNn <;pFFn 16 

LOGGED DEPTH " 4 

_ O H M S 

_FT/MIN 

/ ^ 

• • 7 
V 

<r 

OEPTH 1 

0 -

5 0 -

1 0 0 -

150-

2 0 0 -

2 5 0 -

3 0 0 -

350 -

c/v 

t^4 \ 

X 

- 0 

-10 

-20 

-30 

-40 ' 

- 5 0 

- 6 0 

- 7 0 

- 8 0 , 

- 9 0 

-100 

62 



U N I T E D STATES GEOLOGICAL SURVEY HOLE N0CD77021 
SHEET 1 OF 2 

AREA Southern Powder River Basin QUAD NAME Teckla 

DATE STARTED 10/29/77 DATE C O M P 1 0 / 2 9 / 7 7 COUNTY Campbe l l STATE IVyoming 

L O C A T I O N : SEC. 54 T. 42N , R. 70w . FOOTAGE LOC. 26 _FSL 50 FWl 
GROUND .„,„ 
ElEV 4850 

SIZE AND BIT T Y P E : 4 5 /4 Drag ROTARY 5 1 8 JMIiii 
CORING 0 

TOTAl 
OEPTH 518 

D R I L L I N G AGENCY: U . S . G e o l o g i c a l Su rvey DRILL TYPE: P o r t a d r i l l 524 
OEPTH TO 
WATER 1 6 9 ' 

LITHOLOGY RECORDED BY I to l lomon , Coppock, F i v a s GEOPHYSICAL LOGS RECOROED BY n . H r . n n m m 

REMARKS: U S F S SEAM 9A 

LITHOLOGY 

DENSITY 
T C . ^ S E C . RANGE,; 

LOGGING S P E E D _ = 

LOGGED DEPTH 

DEPTH 

= _ C P S 

.FT/MIN 

Q S i l t s t o n e and sandstone, yellow, 
weathered to 15 ft 

11 
Sandstone, grayish-brown, medium-to 
fine-grained sand, poorly sorted 

- 48 

Sandstone and claystone, yellowish-
brown to li^t-gray, medium-grained 
to very fine grained sand, carbo
naceous 

- 100 

Sandstone, pale-yellowish-brown to 
medium-gray; siltstone, light-gray 
to light-brownish-gray, siderite 
concretions at 160 ft and 190 ft 

- 215 

Coal, brownish-black, dull to vit
reous luster, fragmental 

286 Siltstone and claystone, light-
brownish-gray to brownish-black, 
carbonaceous, possible 4 ft coal at 
502 ft 

515 L .T.D./ 

0- rO 

-10 

5 0 -

-20 

100-

- - 4 0 

150-

- 5 0 

200-

2 5 0 -

300-

350-

•30 

-60 

_ - 7 0 

- - 8 0 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. CD77021 
SHEET 2 OF 2 

REMARKS: 

SP 
SFNS SFTTInr. 

incRiMf i "sPFFn 

incr .Fn nfPTri 

MV 

FT/MIN 

RESISTANCE 
SFNS SFTTINP. 20/20 nUMS 

inr.RIMfi SPFFU 11/20 FT/MIN 

inr.fiFD DFPTH 170/515 

^ 

cf 

c ^ 

< 
^ - ^ 

• • > • 

, DEPTH 

- 0-] 

5 0 -

100-

150-

200-

250-

300-

350-

v> 
t ^ 4 

X 

- 0 

-10 

-20 

-30 

- 4 0 

- 5 0 

- 6 0 

- 7 0 

- 8 0 

- 9 0 

-100 

64" 



UNITED STATES GEOLOGICAL SURVEY HOLE H0CD77022 

SHEET 1 OF 2 

AREA Southern Pnwder River Basin QUAD NAME TcrU a 

DATE STARTED 10/;^Q/77 DATE COMP ^0/59/77 COUNTY Campbell STATE Wyoming 

LOCATION: SEC. 55 T. 42N , R. 70w . FOOTAGE LOC. 27 FSl 57 fWl 
GROUND 
ElEV 4805 

SIZE AND BIT TYPE: 4 5/4 Drag ROTARY 560 
FOOTAGE 

CORING 
TOTAl 
DEPTH 560 

DRILL ING AGENCY: U.S. Geological Survey DRILL TYPE: Por tadr i l l 524 
OEPTH TO 
WATER LS 

LITHOLOGY RECOROED BY H o l l o m o n . Coppock . F i v a s GEOPHYSICAL LOGS RECORDED BY G. Hollomon 

REMARKS: 
Technically poor gamna log due to recorder drive malfunction. 
Lithology from samples lagged to resistance log. USFS SEAM llA; 

LITHOLOGY 
— C3 
OB O 

GAMMA 

T C SEC. RANGE CPS 

LOGGING SPEED. FT/MIN 

LOGGED DEPTH 

DENSITY 
T.C SEC-RANGE _ 

LOGGING SPEED 

LOGGED D E P T H . '. 

— CPS 

.FT/MIN 

DEPTH 

Sandstone, moderate-yellowish-brown 
to light-brownish-gray, weathered to 
54 f t ; s i l t s tone and claystone, 
l ight-gray to brownish-black, medium-
grained to very fine grained sand, 
sub-angular to sub-rounded grains, 
carbonaceous zones 

259 

Coal, dark-brown to black, dull to 
vitreous luster, fragmental 

527 Sil tstone and sandstone, medium-, 
l ight-gray to brownish-black, fine-

_ grained sand, carbonaceous 
3S3 f.T.D. 

65 

0- rO 

-10 

5 0 -

-20 

100- -30 

- - 4 0 

150-

200-

2 5 0 -

300-

- 5 0 

-60 

_ - 7 b 

-80 

-90 

-100 

350- ' 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77022 

SHEET 2 OF 2 

REMARKS: 

SP 

SFNS SFTTINP. 

lORGINC SPFFn 

in f i r .Fn OFPTH 

MV 

FT/MIN 

RESISTANCE 

SFNS SFTTINfi 0 

i n c R i N n SPFFn 23 

innCFD nFPTH 354 

_ O H M S 

_ FT/MIN 

• 

r r" 
> 

^ 

1 •••' 

\ ^ 

J 
/ 

4^ 
^ 

v ^ 

• i _ 

^ 

s 
3, 

DEPTH 1 

N -

0 -

-

5 0 -

-

100 -

-

150-

-

-

2 0 0 -

2 5 0 -

• -

3 0 0 -

350 -

as 

s 

- 0 

-10 

-20 

-30-

- 4 0 

- 5 0 

- 6 0 

- 7 0 

- 8 0 

- 9 0 

-100 

66 



U N I T E D STATES GEOLOGICAL SURVEY HOLE NOCD77023 

SHEET 1 Of 2 

AREA Southern Powder River Basin QUAD NAME t e c k l a 

DATE STARTED 10/31/77 DATE COMP 10/31/77 COUNTY Campbell STATE Wyoming 

LOCATION: SEC. 53 T. 42N . R. 7ow , FOOTAGE LOC. 200 1 t l 4 ^ GROUND 
ElEV 4740 

SIZE AND BIT TYPE: 4 5/4 Drag ROTART 24(3 
F O O T A G E 

CORING 
TOTAL 
DEPTH 240 

DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Por tadr i l l 524 
DEPTH TO 
WATER L . S . 

LITHOLOGY RECOROED BY ^ ^ n r̂ r"'-̂  ^ ' ^ - GEOPHYSICAL LOGS RECORDED BY G. A. Hollomon 

REMARKS: 
USFS SEAM 5N 

LITHOLOGY 

DENSITY 
T.C S E C . R A H C E _ 

LOGGING tPFFn 

LOGGED OEPTH 

— CPS 

.FT/MIN 

OEPTH 

0-pO 

-10 

Siltstone and sandstone, yellowish-
brown to greenish-gray. Surface 
weathered to 25 ft. Possible 5 ft 
coal at 42 ft 

50-

-20 

100-

- - 4 0 
138 

150-

-50 
Coal, black 

218 
Si l ty sandstone 

234 L.T.D 

67 

200-

250T-

300-

350-1 

•30 

-60 

_ - 7 0 

- - 8 0 

-90 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77023 
SHEET 2 OF 2 

REMARKS: 

s:p 
SENS. S E T T I N G , 

LOGGING SPEED. 

LOGGED DEPTr i_ 

.MV 
,FT/MIN 

RESISTANCE 
SENS. SETTING ^ ° OHMS 

LOGGING SPFFn 23 FT/MIN 

LOGGED DEPTH J 3 4 

DEPTH 

0-rO 

-10 

5 0 -

-20 

100-

150-

200-

250-

300-

350-" 

•30 

•40 

- 5 0 

-60 

_ - 7 0 

- - 8 0 

-90 

-100 

68 



UNITED STATES GEOLOGICAL SURVEY HOl l HO 77024 
SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD NAME L i t t l e Thunder Reservoir 

DATE STARTED 11/2/77 DATE COMP 11/2/77 COUNTY Campbell STATE Wyoming 

LOCATION: SEC. 7 T. 45N , R. 7iw , FOOTAGE LOC. 100 FSl 
a t 

100 FWl 
GROUND 
ElEV _ 4850 

SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 7 0 0 
miML 

CORING 
TOTAl 
DEPTH 700 

D R I L L I N G AGENCY: ^j^s Geolog ica l Survey DRILL TYPE: Portadr i l l 524 
DEPTH TO 
WATER 25 ft 

LITHOLOGY RECORDED BY Hollomon, Coppock. Fivas GEOPHYSICAL LOGS RECORDED BY G.A. Hollomon 

REMARKS: 
Gamma logged through drill rods. 

LITHOLOGY 
— ta 
ae ^ 
<n 

GAMMA 
T C . J _ _ SEC. • RANGE J £ 0 I 2 t P S 
LOGGING SPEED _ i i _ _ _ F T / M I H 
LOGGED OEPTH ^^5 f t . 

DENSITY 
T. C X SEC-RANGE _ 2 S _ J CPS 
LOGGING SPEED_20__ FT/MIN 
LOGGED nFPTH 390 f t 

DEPTH 

_ 0 

Sandstone, grayish-orange to medium-
gray, coarse- to fine-grained sand, 
sub-angular, weathered to 40 ft 

114 

1.50 
Si l t s tone , medium-light-gray 

Sandstone, medium-light-gray to I t -
brownish- gray, coarse- to fine-^nid 
sand 

222 

257 
Coal, black 

Si l t s tone , l ight-gray to brownish-
black, sandstone, l ight-gray to I t -
brownish-gray, medium- to fine-gmd 
sand 

0 - r O 

-10 

5 0 -

-20 

100- - 3 0 

- - 4 0 

150-

200-

2 5 0 -

3 0 0 -

350-1 

- 5 0 

- 6 0 

_ - 7 0 

-80 

- 9 0 

•100 



UNITED STATES GEOLOGICAL SURVEY HOLE NO 77024 
SHEET 2 OF 4 

REMARKS: 

LITHOLOGY 

Si l t s tone , l ight-gray to brownish-
black, sandstone, ligjit-gray to I t -
brownish-gray, medium- to fine
grained sand 

415 • 
Carbonaceous shale, brownish-black 

420 

Si l ts tone and sandstone, l ight-gray, 
poorly sorted 

492 • 
Coal and carbonaceous shale, brnish-
black coal (492-508 f t ) , carb shale 
(508-517 ft) 

1 517 

Sil ts tone and sandstone, medium-gray 
to l i ^ t - g r a y , fine-grained sand 

564 

Coal, brownish-black to black 

625 

Si l t s tone , medium-gray 

60i Ll'i;. 

a. 
— ta 
aea 
5> —' 

III 

crv^ee 

i H — ^ 

W l ^ 

m 

m
m

 

GAMMA 
T C 4 s F C B « « r . r i O o r ? ) r p s 

inf inmr. SPFFn 21 p T / „ | „ 

lOGCfO nFPTH 565 f t 

i_ 
/^C 

> 
^^ 

i 

1 f: 
M 
11.*."mi. 

r r : - I r f 

p> 
^ 

7b 

DENSITY 
T r. 1 SFr WNfiF 25 

LOCCINC SPFFn 20 

infiCFfl nFPTH 390 f t 

1 

, 

• 

-

_KCPS 

FT/MIN 

- • 

DEPTH 1 

350-

4 0 0 -

4 5 0 -

5 0 0 -

550-

6 0 0 -

6 5 0 -

7 0 0 -

750-

cn 

S 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. 77024 

SHEET 5 OF 4 

REMARKS: 

SP 
SENS. SETTING 

LOGGING SPEED 

i n c c F n nFPTH 

.MV 

FT/MIN 

RESISTANCE 
<;FN<; SFTTINfi 20 

i n f i n iM f i SPFFn 22 

LOGGED OEPTH 628 

_ O H M S 

_ FT/MIH 

^ 
r ^ ^ 

r 
^ 

] i 
<2 

• I 
y 
r 
•p̂  • 
S 

7 

DEPTH 1 

Ur f 

0 -

50-

100-

150-

200-

250-

300-

350-

ae 

V M 

- 0 

-10 

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100 

71 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. 77024 

SHEET 4 OF 4 

REMARKS: 

SP 
SENS. SETTING. 

LOGGING SPEED. 

LOGGED D E P T H . 

MV 

.FT/MIN 

RESISTANCE 
SENS. SFTTINfi 20 nHMS 

LOGGING S P E E D _ i i _ F T / M I N 

LOGGED O E P T H . 6 2 8 

DEPTH 

72 

350-1 

-110 

-120 
4 0 0 -

_ - 1 3 0 

4 5 0 -

- - 1 4 0 

-150 
5 0 0 -

-160 

5 5 0 -

600-

650-

700-

750 

_ - 1 7 0 

- - 1 8 0 

-190 

- 2 0 0 

- - 2 1 0 

- 2 2 0 



U N I T E D STATES GEOLOGICAL SURVEY HOLE HO CD77025 
SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD N A M E L i t t l e Thunder Reservoir 

DATE STARTED 11/11/77 DATE COMP 11/11/77 COUNTY Canpbell STATE Wyoming 

LOCATION: SEC. 7 T. 45N , »• 7iw , FOOTAGE LOC. 1 0 0 ^ 100 FWl 
GROUND 
ElEV <4000 

SIZE AND BIT TYPE: 4 5 / 4 ifen-ciaw ROTARY 800 
fOqTACE 

CORING 
TOTAl 
OEPTH 800 

D R I L L I N G AGENCY: j g . G e o l o g i c a l S u r v e y D R I L L T Y P E : P o r t a d r i l l 524 
DEPTH TO 
WATER 27 ft 

LITHOLOGY RECOROED BY Hollomon, Coppock, Kistner GEOPHYSICAL LOGS RECORDED BY F.B. Kistner 

REMARKS: 

LITHOLOGY 

GAMMA 
T C . _ 4 _ SEC. RANGE 1 2 CPS 

LOGGING SPEED _ _ 2 0 _ F T / M I H 

LOGGED DEPTH 75 f t 

DENSITY 
T C . ; = . SEC-RANGE.: 

LOGGING SPFFn 

LOGGED DEPTH 

DEPTH 

CPS 

.FT/MIN 

Sandstone, dark-yellowish-orange to 
l ight-gray, very coarse grained to 
fine-grained sand, sub-rounded to 
angular, weathered to 55 ft 

- 85 

Sil ts tone, light-brownish-gray to ra-
l ight-gray, fine sand below 140 ft 

174 

Sandstone, l ight-gray to medium-light-
gray, very coarse grained to fine
grained sand, sub-rounded to angular 

253 

Siltstone, medium-gray t(j li^t-
brownish-gray, possible 4 ft coal 
279 ft 

at -—— 

330 Coal, black, vitreous lus t e r , conch 
fracture, carb shale, brnish-gray to 
brownish-black 

345 

0- rO 

-10 

5 0 -

-20 

100- -30 

-40 

150-

- 5 0 

200-
-60 

_ - 7 0 

250-

- - 8 0 

-90 
300-

-100 

350-• 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77025 
SHEET 2 OF 4 

REMARKS: 

LITHOLOGY 

345 

Sil ts tone and carbonaceous shale, 
l i ^ t - g r a y to blackish-farown 

3 ft coal at 478 ft 

528 

a. 
— ta 
ae a 

—H-r 

i l r r H 

ir-ii:? 

• r ^ . 

GAMMA 
TC 4 SFC PiNfiF 10 r.PS 

inftfiitu; SPFFn 20 FT/MIN 

lO^jfifn nFPTH 75 f t 

% 

£ 
^ ^ 

r 
m .(̂  • 
H r . 

Coal and carbonaceous shale, b t n i s h - H B B 7 . 
black to black, dull lus te r , crumbly H ^ B _5> 

1 1 
677 • , 

Siltstone and sandstone 

' ' • 

1 L.T.D.-

1 

Jii'°:!-^ 

**• ̂ —... 

-—•"•• — 

-r i iTT 

«^ 

^ ^ > 

• 7 ^ ^ ^ 

DENSITY 

TC. SEC. RANGE 

lOCCINfi SPFFn 

iftfifiFn nFPTH 

r.PS 

_ FT/MIN 

DEPTH 

\ ^ d 

3 5 0 -

4 0 0 -

4 5 0 -

-

5 0 0 -

550-

-

6 0 0 -

6 5 0 -

-

TOO-

— 

-

750-J 

tn 

v^ 

X 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-ISO 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. 0)77025 
SHEET 3 OF 4 

REMARKS: 

SP 
SENS. SFTTINfi 400 MU 

LOGGING SPFFn 17 F T / M I N 

LOGGED D E P T H _ _ 2 S f l _ _ _ _ 

RESISTANCE 
SENS. SETTING - 100 OHMS 

LOGGING SPFFD 17 FT/MIN 

LOGGED OF PTH 750 

OEPTH 

0 - r O 

50-

-10 

-20 

100- -30 

150-

- 5 0 

200-

250-

300-

350-J 

•40 

-60 

_ - 7 0 

80 

-90 

-100 

75 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77025 

SHEET4 OF 4 

REMARKS: 

SP 
SENS. SFTTINfi 400 MU 

LOGGING SPFFn 17 FT/MIN 

LOGGED nFPTH 750 

RESISTANCE 
SENS. SFTTINfi 100 nHMS 

LOGGING SPFFn 17 FT/MIN 

LOGGED nFPTH 750 

DEPTH 

76 

350-1 

- - 1 1 0 

-120 
4 0 0 -

_ - 1 3 0 

4 5 0 -

5 0 0 -

•140 

-150 

-160 

550-
_ - 1 7 0 

- - 1 8 0 

600-

-190 

650-
- 2 0 0 

- - 2 1 0 

700-

-220 

750-1 



UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77026 
SHEET lOF 4 

AREA !V)iithpm Pnwder River Basin QUAD NAM LitTlg Thvn^r Reservoir 
DATE STARTED 11/13/77 DATE COMP 11/15/77 COUNTY Campbell STATE Wyoming 

LOCATION: SEC. T. i ^ .R. JJSL , FOOTAGE LOC. 2550 
FNl 

J ^ ^ 
flL GRODNO 

-im 487fi 
SIZE ANO BIT TYPE: 4 2/4 Drag ROTARY 72S 

fOpTACE 
CORING n 

TOTAl 
DEPTH J 2 ^ 

D R I L L I N G AGENCY: 11, ,S Piff l lnglrf i l Siirypy DRILL TYPE: PoT-raHrin '̂ 7A 
DEPTH TO 
W A T E R 45 Fr 

LITHOLOGY RECORDED BY Hollomon. Coppock. Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner 

REMARKS: 
Gamma logged through drill rods. 

L ITHOLOGY — t a 

oe o 

GAMMA 

T C . _ ± . SEC-RANGE i ° CPS 

LOGGING SPFFn 20 FT/MIH 

LOGGED DEPTH 714 ft 

DENSITY 
TC.^SEC. RANGE.: 

LOGGING SPFFn 

LOGGED nFPTH 

= . C P S 

.FT/MIN 

DEPTH 

Sandstone, dark-yellowish-orange to 
medium-gray, coarse- to medium-
grained sand, sub-rounded, weathered];, 
to 60 ft 

65 

150 

Sandstone, li^t-gray to medium-
dark-gray, very coarse grained to 
medium-grained sand, sub-rounded 

- 187 

199 

Coal, brownish-black to black, vit 
luster, conchoidal fracture 

Siltstone, light-gray to medium-
dark- gray 

285 

Sandstone, li^t-gray to raedium-
dark-gray, coarse- to fine-grained 
sand 

Siltstone and claystone, light-gray 
to dark-gray 

O-T-O 

-10 

50-

-20 

,00--30 

-40 

150-

"-50 

200-
-60 

_ - 7 0 

250-

- - 8 0 

-90 
300-

-100 

350-" 



UNITED STATES GEOLOGICAL SURVEY HOLE HO UJ77026 

SHEET 2 OF 4 

REMARKS: 

L ITHOLOGY 

GAMMA 
T C . _ 4 _ SEC. RANGE - i O H ) C P S 

LOGGIHG SPEED 2 0 _ _ F T / M I H 

LOGGED OEPTH 714 f t 

DENSITY 
T C SEC. RANGE CPS 

LOGGING SPEED FT/MIN 

LOGGED DEPTH 

DEPTH 

571 

Sil ts tone and claystone, l ight-gray 
to medium-gray, w/carbonaceous shale^ 
brownish-black 

614 

Coal, brownish-black to black, dull 
lus te r , fr iable 

704 
Si l t s tone, l ight-gray 

714 L.T.D. ' 

78 

350 1 

-120 
4 0 0 -

450-

-130 

•140 

-150 
5 0 0 -

5 5 0 -

6 0 0 -

6 5 0 -

•110 

•160 

-170 

-180 

-190 

-200 

- - 2 1 0 

7 0 0 -

- 2 2 0 

750-1 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77026 

SHEET 5 OF 4 

REMARKS: Log is composite of two runs 

SP 
SENS. SFTTINfi 100/400 M U 

LOGGING SPFFn 26/24 F T / M I N 

LOGGED nFPTH 250/685 

RESISTANCE 
SENS. SFTTINfi 50/100 nHMS 

LOGGING SPFFn 26/24 F T / M I N 

LOGGED nFPTH250/683 

DEPTH 

0-T-O 

-10 

5 0 -

100-

-20 

, - - 3 0 

150-

- 5 0 

2 0 0 -

2 5 0 -

3 0 0 -

-40 

- 6 0 

_ - 7 0 

-80 

- 9 0 

-100 

350-1 

'79 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.a)77026 

SHEET 4 OF 4 

REMARKS: Log i s composite of two runs 

SP 

SENS. SFTTINfi 100/400 MU 

LOGGING SPFFn 26/24FT/MIN 

LOGGED nFPTH 250/685 

RESISTANCE 

SENS. SFTTINfi 100/400 nHMS 

LOGGING SPFFn 26/24 FT/MIN 

LOGGED nFPTH 250/683 

350-1 

4 0 0 -

4 5 0 -

5 0 0 -

80 

DEPTH 

- -110 

-120 

_ - 1 3 0 

-140 

-150 

-160 

5 5 0 -
_ - 1 7 0 

- - I 8 0 
600-

-190 

650-
- 2 0 0 

- - 2 1 0 

700-

- 2 2 0 

750-



UNITED STATES GEDLOGICAL SURVEY HOLE N0CD77027 

SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD NAME Little Thunder Reservoir 

DATE STARTED 11/14/77 DATE COMP 11/14/77 COUNTY r ^ H ^ n STATE l\fvniiiing 

LOCATION: SEC. l i . J M , R. i23L , FOOTAGE LOC. FNl 
600 ^mi JQH 

FEL GROUND 

i i iV M2L. 
SIZE ANO BIT TYPE: 4 5/4 Drag ROTART 6 0 0 

Jill. TACE 
CORING 0 

T O T A l 
M m M L 

DRILLING AGENCY: I I . ,S. P i f in lng i ra l f i irrvfty DRILL TYPE: Pnr taHTHn <i?i 
DEPTH TO 
WATER 18 £L. 

LITHOLOGY RECORDED BY Ho l lomon. Coppock, F i vas GEOPHYSICAL LOGS RECORDEO BY F.B. Kistner 

REMARKS: 
Gamna logged thru dr i l l rods 

LITHOLOGY 
TC. 

GAMMA 
J _ SEC. RANGE-10. 

LOGGING SPEED. 

LOGGED DEPTH 

16 

588 ft 

CPS 

FT/MIN 

DENSITY 
T.C._L SEC-RANGE _ : S £ _ CPS 
LOGGING SPEED _ J £ _ FT/MIN 
LOGGED DEPTH 561 Ft 

DEPTH 

0 

12 Sandy, s i l ty , brown, med 

Sandstone, dark-yellowish-orange to 
light-gray, coarse- to fine-grained 
sand, sub-angular to sub-rounded, 
weathered to 55 ft 

95 
Siltstone and claystone, light-gray 
to brownish-gray 

123 

Sandstone, l i^ t -gray , very coarse 
grained to medium-grained sand, sub-
angular 

197 Coal, bmish-blk to blk, vit luster, 
conch frac, fragal, carb sh. bmish-

210 gray 

Sandstone, light-gray-, siltstone, 
medium-light-gray to dark-gray, f-
grained sand 

5 0 -

-20 

100 - - 3 0 

150-

200-

250-

3 0 0 -

350-* 

-10 

• 40 

- 5 0 

•60 

_ - 7 0 

-80 

- 9 0 

-100 



UNITED STATES GEOLOGICAL SURVEY HOLE HO cn77027 
SHEET 2 OF 4 

REMARKS: 

L I T H O L O G Y 

Sandstone, l i ^ t - g r a y , s i l t s t o n e , 
medxum-li^t-gray to daric-gray, 
fine-grained sand 

403 
Coal (403-415 f t ) , black, vitreous 
lus t e r , conchoidal fracture,frag 
carbonaceous shale C415-424 f t ) , bm 

424 

Sandstone and s i l t s t o n e , l ight-gray 
to medium-gray, fine-grained to very 
fine grained sand 

496 

a. 
— ta ae a 

i^-S 

1 

1 
^ii~. 

u 

GAMMA 
TC. 4 SEC-RANGE I L 

lOGRINfi SPFFD ^^ 

lOGGFD DFPTH 588 

^ 

f 
^ 

% 

Coal, brownish-black to black, [ ^ ^ H 
crunjjly fl^l 

550 

Si l ts tcne and carbonaceous shale, 
light-brownish-gray to brownish-
black 

•;B(? L.T.D. 

• 
\ 

82 

CPS 

.FT/MIH 
Ft 

DENSITY 
T r 1 SFfi RANfiF 25K r.PS 

LOGGING SPEED ^0 FT/HHN 

inf inrn nFPTH 361 F t 

-^ 

DEPTH 

3 5 0 -

4 0 0 -

4 5 0 -

5 0 0 -

550-

6 0 0 -

6 5 0 -

7 0 0 -

750-

U J 

s 

-110 

-120 

-130 

-140 

-150 

-160 

-170 

-180 

-190 

-200 

-210 

-220 



UNITED STATES GEOLOGICAL SURVEY HOLE N0.CD77027 
SHEET 3 OF 4 

REMARKS: 

SP 
SENS. SETTING 

LOGGING SPEED 

LOGGED OEPTH 

MV 

FT/MIN 

• 

RESISTANCE 
SFHS. SETTIMfi 100 

lOCCINC SPFFD 20 

lOCGED OFPTH 361 
• • » 

_OHMS 

.FT/MIN 

r i 
f 

f 
s 

\ 

I 
i - i 
X 
\ ^ 

/ ^ 

1 

J . 

' 

OEPTH 1 

^ 

0 -

50-

100-

150-

2 0 0 -

2 5 0 -

3 0 0 -

3 5 0 -

t n 
ae. 
U 4 

s 

- 0 

U,o 

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-too 

83 



UNITED STATES GEOLOGICAL SURVEY HOLE NO. CD77027 

SHEET 4 OF 4 

REMARKS: 

SP 
SENS. SFTTINfi 400 MU 

LOGGING SPFFn 19 F T / M I N 

LOGGED nFPTH 592 

RESISTANCE 
SENS. SFTTINfi SO nHMS 

LOGGING SPFFn 19 FT/MIN 

LOGGED nFPTH 592 

DEPTH 

^ 
3 5 0 - 1 

-MO 

- 1 2 0 
4 0 0 -

_ - 1 3 0 

4 5 0 -
- - 1 4 0 

5 0 0 -

84 

-150 

-160 

550-
_ - 1 7 0 

- - 1 8 0 

600-

"•-190 

650-

700 

750 

- 2 0 0 

-210 

-220 



UNITED STATES GEDLOGICAL SURVEY HOLE HOCD77028 
SHEET 1 OF 4 

AREA Southern Powder River Basin QUAD NAME L i t t l e Thunder Reservoir 

DATE STARTED 11/15/77 DATE COMP 11/16/77 COUNTY Campbell STATE V\yoming 

LOCATION: SEC. 12 T. 43N. . R. 72w. . FOOTAGE LOC. 1300 t s i 1400 FWl 
GRODNO 
ElEV 4860 ft 

SIZE AND BIT TYPE: 4 3/4 Ken-claw S drag ROTART 670 
FOOTAGE 

CORING 
TOTAl 
DEPTH m ft 

DRILLING AGENCY: u .s .G.s . DRILL TYPE: Por tadr i l l 524 
DEPTH TO 
W A T E R 148 ft 

LITHOLOGY RECORDED BY Fivas GEOPHYSICAL LOGS RECOROED BY C e n t u r / G e o p h y s i c a l 

REMARKS: Density log scale changed from 25 to 50 KCPS 3 148 ft 
Lost circulation @ 557 ft 

LITHOLOGY — C3 
ac o 

GAMMA 

TP. 2 SFP. OANfiF 250 r.PS 

LOGGING SPEED _ _ 2 0 _ F T / M I H 

LOGGED DEPTH 644 

DENSITY 
T. C J L SEC- » I N f i F 7 5 S 501CPPS 

LOGGING SPFFn 20 F T / M I N 

LOGGED DEPTH ^ 4 4 

OEPTH 

Sandy siltstone with possible coals 
at 27-50 ft and 55-57 ft, weathered 
to 20 ft 

60 

Sandstone, greenish-gray 

116 Siltstone 
122 

. Sandstone 

160 
Silty sandstone 

174 Siderite concretions 
176 

Silty sandstone 
192 Siderite concretions 
195 Carb shale, black to brown 
206 

i ^& j ^hu 

3hAai\Vha 

sss 

Sandstone, siltstone 

228 

Sandstone 

272 
Siltstone 

282 Sandstone 
289 

Siltstone 

507 
Coal, black 

528 
Sandy siltstone 

545 Sandstone 

O-T-O 

5 0 -

-20 

100- -30 

150-

-50 

2 0 0 -

2 5 0 -

3 0 0 -

350-1 

•10 

•40 

-60 

- - 7 0 

- - 8 0 

-90 

•100 



UNITED STATES GEOLOGICAL SURVEY H0LEN0CD77028 
SHEET 2 OF 4 

REMARKS: 

LITHOLOGY — C3 

ae o 

GAMMA 
T C . i _ SEC-RANGE_1S0_ CPS 

LOGGING SPFFn 20 F T / M I N 

LOGGED OEPTH _ ^ l f 

DENSITY 
T C._LSEC. RANGE.iSSS£LKCPS 

LOGGING SPFFn 20 FT/MIN 

LOGGED OEPTH _ i i f 

DEPTH 

355 

Sandy, siltstone 

395 Sandstone 

412 

Sandy, siltstone 

446 Siderite concretions 
448' 

• Sandy siltstone 

486 Coal, black 
.490 

Coal and carbonaceous shale 

- 3 2 3 

Coal, black 

-544 L.T.D. Siltstone 

3SSSS 

86 

350-1 

-110 

-120 
4 0 0 -

450-

5 0 0 -

550-

6 0 0 -

6 5 0 -

7 0 0 -

750-1 

-130 

•140 

•150 

-160 

-170 

-180 

-190 

-200 

-210 

- 2 2 0 



UNITED STATES GEOLOGICAL SURVEY HOLE NC.CD77028 
SHEET 3 OF 4 

REMARKS: 

SP 
SENS. S E T T I N G . 

LOGGING SPEED. 

LOGGED D E P T H . 

.MV 

.FT /MIN 

RESISTANCE 
SENS. SETTING 20 QHMS 

LOGGING SPFFn 20 FT/MIM 

LOGGED nFPTH 644 f t 

DEPTH 

0 - r O 

-10 

50-

-20 

100- -30 

150-

-50 

200-

250-

300-

350-" 

•40 

-60 

_ - 7 0 

-80 

-90 

-100 

87 
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REMARKS: 

SP 
SENS. SETT ING-

LOGGING SPEED. 

LOGGED D E P T H -

MV 

.FT/MIN 

RESISTANCE 
SENS. SETTING 2 0 _ OHMS 

LOGGING SPFFD 20 F T / M I N 

LOGGED nFPTH 644 f t 

OEPTH 

350-

-110 

-120 
4 0 0 -

_-130 

4 5 0 -

- - 1 4 0 

-150 
5 0 0 -

550 -

600-

-160 

-170 

-180 

-190 

650-
- 2 0 0 

- - 2 1 0 

700-

~ - 2 2 0 

750-

88 




