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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;‘Coppdck

INTRODUCTION
, Between August 11 aﬁd November 16, 1977, 28 coal test holes were driiled

in:Converse and Campbell Counties, Wyo. (fig. 1). This dril;ing was done as
~ part of‘én bngoiné.U.SL Geological Su?vey (USGS) program'ﬁo évaiuéte'and f
ciassify mineral ia§63'in the ‘public domain. The ofe;all'purposg_of‘the S
program is to gafher'data.oﬁﬂﬁhé thickness, quality;fextenﬁ, correlation, and
recoverability oflcaal beds, and the thickness and litholog;c chéracteristics
. of the associated rocks in the Tertiary Fort Union and Wasatch Formations of
the Powder River Basin. | | |

This report presents geophysicai logs and lith@logic‘descriptions, lagged
'or corrected in'deﬁth intervalsAtovatch the geophysical logs of each test
hole, and gnalyses of:coal samples obtained from]thrgg offéet corg.holes.
“Simila: informatioﬁ_ffam 343 test holes and approximateiy 149 coal éamples from
53 core tests in Campbell and Converse Countigs, Wyo;; was_presented.in earliefu
reports (U.S.vGeological Survey:and Montana Bureaﬁ of Minés and.Geology, i973;
1974, 1976a,‘l976b, 1977, 1978;fkistnef, 197?); Figure?l shows thellocations
";nd'test-hole numbers of all hdles drilled during the 1977 figld season.

Specific locaﬁiéﬁé, fbllowing the'system of‘land'survey use&lby thé'U.S. 'jA
Bureéuvog Land Méﬁaggmenté appearton'the individuai.log hea&ings. The locations
are indicaté&‘as distances, in feet, scaled from‘segtion-iines as they appear
on topogéaphic quadréngle shgets;v Elevatioqs are abproximaté for all test holeé
éxéept CD-77061 &hich was'su#véyéd. ‘Upon completion.of drilling, tesﬁ-hole

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



LA'conventional rotary drill was used with_circulating water-as the usual

. drilling fluid. Continuous lO—foot’samples were collected encept where circula-
tion'was'difficult to.maintain and'then an<air-mist:drillinghmediumkwas used
and no sanplesunere‘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 thebgamma ray probe followed
by the resistance-spontaneous potential (SP) probe unless there were problems
with drill-hole stability In these 1nstances, 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 follow1ng test holes: CD-77018,
7CD—Z7024,VCD—77027,\and CD-77028. The logs were photographically reduced to
1 inchlto 50_feet for convenience in reproducing this report and the originals
are on file at the Casper.office.‘ |

Eight core'samplesj(table 1) were obtained from the following.coal test‘
:holes: CD-77006, CDe77008, and CD—77b17. 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 nas_measured, described, pack_
aged; and‘sent for‘analysistto the USGS laboratory, Lakewood, Colo. The results
of theuanalysesvfor:these core samples are presented in tables 2-5.of this
report.. Analytical procedures used-by the Survey are~described{in Swanson arnd
Huffman (1976) o | |

. Discretion is urged in the use’ and 1nterpretation 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'coreisample is approximately 2-1/8 in. in
diameter’andbas.nuch 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 l.--Summary of information for eight coal samples from the Tertiary -

Fort Union Formation, Converse and Campbell Counties, Wyo.

Depth

Coal

TNee Mo TR T mw fmtemal bed

| D196189 - CD-77008 SwaWk 3 - 39 71 117.0-130.5  Wyodak Wl
D196190 CD-77006 NEMNE% - 2 40 71 .74.0- 85.5 Do.
D196191 -— do 87.0- 97.0 " Do.
D196192 _ do 97.0-108.5  Do.
D196193 ————do 186.0-198.5  Wyodak W2
D196194 =mmmmmms do 203.4-204.3 Do.
D196195 . =mmmmmmmeme——do- , 206.5-221.2 Do.’
D197320. CD-77017 SWgSWg 10 41 70 ‘Wyodak

. o

"144.,0-153.7



l‘able 2, ——Coal analyses for elpht 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, chemiat in charge,

Type of analysia' A, as received; B, moisture.free; and C, moisture and ash free. ---, no data]
_ .. Type . - . ; Air= Free- Ash-fusion tcmp. °C)
- Sawple of . Pto:_dmate analysis (percent) Ultima.te analysis (percent) H‘e,:ﬁ:_g dried Forms of sulfur: (percentl vell- Initial cote.
No. . analy- Mois-  Volatile Fixed Hydro- . ‘" Ritro- Oxy- Sul loss ing deforma- ~- Fluid
sis _ture matter - carbon Ash gen - Carbon gen - pen  fur (Bt“/-n’) (%) Sulfate l_’ydtic oma“ic index tion enipg-
- D196189 A 25.1 @ 31.3 36,2 7.4 6.4 49.3 1.0 35.5 0.4 8,430 6.9 . 0,00 - 0.07 .0.33 0.0 1,165 1,180 1,200
B —=<  41.8 48.3 9.9 4.8 - 65.8 1.3 17.6 .5 11,260 —-— -.01 .09 A4 ) ’ oL
_ . c B 46.4 - 53.6 -— 5.3 . 73.0 1.5 . 19.5 .6 12,490 . --- .01 .10 .49 L
D196190 A 25,4 3.4 - 38.3 4.9 6.4 51.0 .8 3.6 .4 - 8,630 10.3 .03 .04 ) | .0 1,215 1,230 1,250 -
B ——— 42.1 - 51.3 6.6 4.8 68.4 1.1 ‘'18.8 - .5 11,570 - .04 .05 - 42 ’ .
c = 45.1 5.9 --- 5.1 73.2 1.1 20,1 .6 12,380 ~-— . .04 06 L44
01961941 . A 24,5 32.7 38.6 4.2 6.4 52.4 .8 36.0 .2 8,980 7.0 By 01 .02 .20 .0 '1..265 1,265 1,280
B ——— 43.3 51.1 5.6 4.9 1 69.4 1.1 18.8 .3 11,890 —— 0,01 - .03 .26 ’ '
c —— 45.9 54.1. --—- 5.2 73.5 1.1 19.9 .3 12,590 - --- .01 03 - .28
P196192 A ‘24.8 “31.2  37.4 6.6 6.3 50.5 .8 35'.5 .2 8,556 9.1 .03 - .04 W17 .0 . 1,1'9.0 ‘1,215 1,245
R B ——— 41,5 49,7 .8.8 4.7 67.2 1.1 7.9 .3 11,370 — .04 - .05 T .23 . . : .
c -— 45.5 54,5 -~ 5,2 73.6 1.2 - 19.6° .3 12,470 = -~ .04 .06 .25
D196193 A 26.7 . 28.8 39.3 5.2 6.2 50.5 .0 312 .2 8,510 11.9 .01 W01 - .15 .0 1,210 1,225 1,245
. B o e 39.3. 53.6 7.1 4.4 68.9 1.0 18.4 .3 11,610 -~ . ,01 .01 .20 o
c Smee— 62,3 57.7 -— 4.7 74.2 1.0 19.8 .3 12,490 - 01 .01 .22
D196194 A 26.8 29.0 "37.5 6.‘7 6.3 - 48.8. .7 37.3 .2 8,270 12.2 <.01 <.01 .. .18 .0 1,215 1,230 1,250
B ——— © 39.6 51.2 9.2 4.5 66.7 1.0 18.4 .3 11,300 — <., 01 - <.01 .25 : i '
C —— 43.6 56,4 ---. 5.0 73.4 1.1 20.3 .3 12,440 -~ <01 <,01 .27
D196195 A - 25.7 30;6 39.0 4,7 6.3 si.o .8 36,0 .2 8,800 9.8 .01 .01 .16 - .0 ‘ 1,100 1;115 1,130
. B S~ - 41,2 -52.5 6.3 4.6 70.0 1,1 17.7. . 11,840 —— .01 .01 .22 S o
C - 44.0 56.0 -— 4.9 74,1 1.1 8.9 .3 12,640 - .01 .01 - .23 .
D197320 A ° 29.8  30.4 347 5.1 ‘6.8  47.5 - .8 39.5 .3- 8,190 15.0 .01 .04 .27 .0 1,210 1,225 1,265
B B -—= 43.3 49,4 7.3 4.9 67.7 . 1.1 18,5 .5 11,670 — .02 .06 .39 ' . .
L 46.7 33.3 ~-— 5.3 73.1 1.2 19.9 .5 12,580 -— 02 - .07 .42




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.

[Analyses by U S. Geological Survey laboratories, Denver, Colo.
J. W. Baker, A. J. Bartel, Candice Bliss, J. C. Hamilton, R, J. Knight, Cindy McFee, V. M.
Merritt, H. T. Millard, Jr., H.

J. W. Wahlberg.

0.2, 0.15, 0.1, respectively:

“Analy

stg:

J. H. Christie,

G. Neiman, G. D. Shipley, J. A. Thomas, M, L. Tuttle, and
Coal ashed at 525°C,

<, less than; —-, not detected; N, not determined.
Results of semiquantitative emission spectrographic analyses are based on theilr 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,

‘ Vminus one bracket at 68- -percent,  or two brackets at 95-percent confidence level]

The precision of .a reported value is approximately plus-or—

100

. Sample’ A. Percent ash, major- and minor-oxide, and trace-element compositions of -ash
No.  IAsh sio, Ai,0, Ca0 Mgo(p§§c3°ti 0 Fe 0. Ti0. P.0.- 50, | cCu Li (ﬁgm)Pb Zn
' . e I 2 A 27 ™2 23 2 25 "3 ' :
p196i89 |9.1 36 11 18 2.76 2.60 0.50 5.2 0.90 2.0 12 80 26 950 35 170
P196190 {6.1 30 12 22 4.70 1.17 .50 5.5 .90 2.0 14 89 14 190 35 214
D196191 |5.1 24 11 24 6.40 .80 .30 4.3 1.4 <1.0 14 | 156 24 170 .35 113
D196192 |8.5 44 17 . 14 4.20 .55 .90 3.0 1.4 2.0 8.8 | 136 29 115 35 418
p196193 [6.2 37 15 15 4.80 1.63 40 2.9 1.4 2.0 8.0 | 125 28 40 40 470
P196194 |8.4 40 - 17 14 3.60° 1.20 .30 2.5 1.7 8.5 3.8 | 61 16 3 90 65
. D196195 |5.6 32 14 19 5.10 1.84 .20 3.6 1.3, 4.0 8.2 | 96 24 80 50 495
Dp197320 |7.2 31 . 14 21 4.90 .27 .60 3.2 .96 3.0 12 91 14 110 45 196
» B. Semiquantitative emission apectrographic analyses (ppm) for trace elements
B Ba Be Ce Ga Ge La Mo - Nb Nd- Ni Sc Sr v Y Yb Zr
p196189 | 500 3,000 -- -- 30 — 70 7 -—- - 30 15 2,000 100 50 5 150
p196190 | 700 3,000 3 -- 30 -- 70 7 -- -- 50 15 2,000 100 50 5 150
D196191 {1,000 3,000 —~ -- 30 -- -— -- 20 N 30 15 1,500 100 20 2 150
D196192 | 700 5,000 3 — 70 - 70 7 30 -- 100 30 2,000 200 30 3 200
D196i93 | 5000 5,000 7 -- 50 -- 70 10 30 ~-- 150 20 2,000 150 50 5 200
D196194 | 300 10,000 20 500 300 70 300 7 3of 300 70 70 5,000 300 200 15 150
‘p196195 | .so0 7,000 3 -- 30  -- 100 7 30 -- 70 15 3,000 100 50 5 300
p197320 |1,500 3,000 3 -- 30 -- - 50 -= -- 30 15 1,500 30 2 150
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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.

{<, less tham; --, not detected; N, not determined}

Sampl_é . '?l;erV::;gc;s éalculated from ana lys.is of ash o) . B B, ali)i:elct:; :e:;;Tél;atio:;s on’ -
No. ISR € Wz T TN S IS S W N TN As__Co__cr F g b sép%]
p196189 {1.5 0.53 1.2 0.15 0.18 0.038 0.33 0,049| 7.3 2.4 86 800 3.2 15 [0.6 2.0 5.4 30 0.05 0.2 0.5 1.4 <0.2
p196190 | .85 .39 . .96 .17 .053  .025 .23 .033| 5.4 .9 12 530 2.1 13 | .8 1.8 '2.7.30 .09 ..2 .6 .B<.2
DI96191 | .57 - .30 .87 .20 .030 .013 .15 .043)] 8.0 1.2 8.7 <220 1.8 5.8 .3 .7 1.7 30 .05 .1<.l .6<.2
p196192 |1.7 .76 .85 .21 .035 .066 .18 .071|12 2.5 9.8 740 3.0 36 | .6 3.6 6.2 60 .06 .3 .5 1.9 ..3

D196193 |1.1 .49 .66 .18 .075 .021 - .13 .052| 7.8 1.7 2.5 540 2.5 29 | .7 3.1 2.8 40 .06 .1 .4 L.2<.2
196194 |1.6 .76 .84 .17 .075 .021 .15 .086| 5.1 1.3 2.9 3,100 7.6 5.5/ .5 5.3 12 105 .02 1.0 .2 1.4 .4
p196195 | .86 .41 .76 .17 .076 .009 .16 .044| 5.4 1.3 4.5 980 2.8 28 | .5 1.4 2.4 50 .04 .2<.1 1.2<.2
© D197320 [1.04 .53 1.08 .21 .0l4 .036 .16 .041| 6.5 1.0 7.9 90 3.0 14 |.6 1.1 27 50 .05<.l 2.9 19 1.0 -

C. Values calculated from analysis. (ppm) of ash by emission spectrography - : ’
B Ba - __Be - Ce Ga' ~ Ge La Mo - Nb Nd - Ni Sc __Sr _ v Y “Yb - Zr

196189 | so0 - 30 - - 3 - 7 07— — 3 L5 200 -10 .5 0.5 15
D196190 | S0 200 0.2 -- 2. —_ 5 . 5 - - 3 1 150 3 .3 10
D196191 | 50 150 — == LS e e e 1 NS a0 70 1 a4 7
p196192 | 70 - so0 2 - 7 - T a2 -~ 10 2 150 15 2 2 15
0196193 | 30 30 . .5 -~ 3 e~ 5 1 - 2 - 10 1.5 150 10 3 3 15
p196194 { 20 1,000 - 1.5 50 20 7 20 ° .7 2 20 7 7 500 20 15 1.5 - 15
p196195 | 30 500 a5 — 1.5 - 5 S5 1,5 - 5 1 150 5 3 .3 15

p197320 {100 200 20— 2 — e 3 - N .2 1 - 100, 7 2 a5 . 10




Table 5.--Elements looked forjlbut not detected, in coal samples from thé
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] ‘

“TLower limit of ' T Lower limit of

Element - ' detection in -  Element ’ ~ detection in
~coal ash (ppm) . : ' ‘ coal ash (ppm)

Ag— . R . s

' Au-s m— 500 © Pr — 200
Bi : 20 Pt—————— ‘ 100
cd ‘ 1 . | Remm ' 100
Cem—m— ‘ 500 '3 ' so- : 200

" py 100 Sn ; 20
Er—— 100  Ta——-- ~ 1,000
Eu ' 200 Tb 700
Gd- : 100 e : 5,000
HE 200 T1 : A - 100
Ho : 50 T 50
In-—— ' 20 W . " 200
Lﬁ'_ ' 70

- 10



CUNITED STATES GEOLOGICAL SURVEY - wowe wommnn

SHEET 1 OF 2.

AREA _ Southern Powder: River Basin A : QUAD NAME Barty Reserymir.
DATE STARTED  g4/14/77 DATE COMP /3677 | COUNTY oo STATE yopp,
LOCATION: SEC. 23 T. 4on ,R. 7w , FOOTAGE LOC. - 160058 530w | SROVNR 4aig
: Co - — FOOTAGE . : TOTAL
SIZE AND BIT TYPE: 4 374 Drag - [ROTARY 280 |CORING O ] DeptH 280
— . ‘ ‘ , . DEPTH 10
) DR'LL'NG AGENCY. U‘sv. Gsological Survev DR”.L TYPE~ Portgdnll 524 WATER 4 ft
LITHOLOGY RECORDED 8Y Hollomon, ACoppock.'Ki'stner GEQPHYSICAL LOGCS RECORDED BY . F. 3. Kistner 5 G.A. Hollomon|
'REMARKS: - - o _.
. o Z-i_nch observation well installed to 105 ft on 8/17/77
L - ~ CAMMA DENSITY DEPTH.
. : NP T.C.-“-SEC:RI_NGE_QO_ CPS| T.C.—_ SEC.-RANGE ——. CPS| __ @
, “THGLQGY. } 5_3 LOGGING SPEED 10__£7/MIN] LOGGING SPEED ———_FT/MIN E E
, ' L0CGED 0EPTH 238 £t | L0GGED DEPTH . =
-0 : — ' 0—0-
. Siltstone and sandstone, light-gray, (=
T fine-grained sand S o 7
- Coal, browmish-black to black, vit 10
- " luster, conchoidal fracture, frag ]
44 'weathered to 40 ft
- Sandstone, light-gray, to light- 50—
- brnish-gray, fine-grained sand, well- _
63 sorted - - - ) wr
- Sandstone, light-t;r*ownish-gray to . -
brownish-gray, fine-grained to very ' |: L 30
- fine grained, slightly micaceous 100—
- 150 —
7 150
Siltstone énd sandstone, light-gray. . n
7] to light-brownish-gray, fine-grained =]
-~ to very fine grained sand; 3 ft coal’ 200_—60
at 157 ft; 5 ft coal at 207 ft r
- I-70
- ’ 250—
258 L.T.D. -
- . . -1+80
- 90
— 300
-~ —
- ~100
4 : : 1 o 350




| UNITED STATES GEOLOGICAL SURVEY st oo
' e - - SHEET 2 OF 2

REMARKS:

- SP - RESISTANCE DEPTH
SENS. SETTING 25 MV [SENS. SETTING 30 ___ onms

LOCGING SPEED__21__ FT/MIN| LOGGING SPEED__21 __ FT/MIN
LOGGED DEPTH__280 | LOGGED DEPTH _280

| ]

N113
METERS

—10

—20

-40

—S50

—70

—80

—90

4 - I 00




UNITED STATES GEOLOGICAL SURVEY s mammo:

} SHEET 1 OF 3
AREA Southern Powder River Basin QUAD NAME Betty Reservoir NE
DATE STARTED. s/31/77 | DATE COMP s/31/77 ~ | COUNTY campberr - STATE  wyoming
LOCATION: SEC. 25 T. 4N ,R. 71w , FOOTAGE LOC. s s andwe | o' 4730
) . C FOOTAGE TOTAL
SIZE AND BIT TYPE: - -4 3/4 Drag L ROTARY 306 | CORING_O BEPTH 196
§ o . . DEPTH T
DRILLING AGENCY: u.S. Geological Survey DRILL TYPE:  porcadrilisze | wares * —
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY «istner, Hollomon, Riglin |
REMARKS: - o ' ' o
o GAMMA DENSITY DEPTH
| T.C._% SEC.-RANGE_100_ CPS| T.C.__SEC-RANGE_____CPS| | 2
LITHOLOGY T = =] LocCING SPEED —15___FT/MIN| LOGGING SPEED FI/MIN| 2| 2
LOGCED DEPTH 396 | LOGGED DEPTH . =
0 ' 0-r+0
—
=10
. . . 50—
Siltstone and sandstone with possible:
carbonaceous shale at 85 .ft ’ ;Repositior\ . -hzo
10'0—“"30
133 Sandstone 40
143 : -
150 —
Sil;s;oné “1-50
195 200_—60
Coal -
470
236
Siltstone ! 250
-t 80
277 -
» CC’._: _'_90
, 300
316 Siltstone and sandstone: -
:'—IOO
350~




REMARKS:

INITED STATES GEOLOGICAL SURVEY

" HOLE NO (D77002
. SHEET 2 OF 3

LITHOLOGY

GAMMA
T.C._4_ SEC.-RANGE _L0O__ CPS
LOGGING SPEED 15 FT/MIN
LOGGED DEPTH 396

DENSITY
- T.C.__SEC.-RANGE______ CPS
LOGGING SPEED FT/MIN

Siltstone and sandstone

396 L.T.D.

e
=

LOGGED DEPTH

=120

~130

—-140

~150

160

—170

—+i80

-
~190

=200

—210
1

1220




© UNITED STATES GEOLOGICAL SURVEY

REMARKS: -

RESISTANCE.

. SP DEPTH
| SENS. SETTING ___S0 MV | SENS. SETTING _100 __ OHMS| _ @
LOGGING SPEED__30__ FT/MIN| LOGGING SPEED_— 30 fFT/MIN| & | =
LOGGED DEPTH___181 LOCGED DEPTH _181 . | =
— ' ' 0--0
7 10
] 50—
] “k20
= -
- 10030
- -
— 150
7 ~1-50
‘: 200‘_60
i 1
K — -
- 250
— '_,_so
n 190
- 300 .
- _[too
- 350

4{;{

HOLE NO.CD770b2
SHEET 3 OF 3



UNITED STATES GEOLOGICAL SURVEY s pocomum

| SHEET 1 OF ;
AREA Southern Powder River Basin _QUAD NAME  Betty Reservoir
DATE STARTED o/1/77 DATE COMP. o/1/77 - COUNTY  converse  STATE  wvoming
' . C - o - ' FEL
LOCATION: SEC. 15 T. aon . R. 70w, FOOTAGE LOC. © 1450 1N S0 fuk | CROIND  gs
: ] FOQTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 280 [comine O | DEPTH 280
) . ] . DEPTH TO _____
ORILLING AGENCY: U.S. Geological Survey DRILL TYPE: portadrill 524 WATER
I.ITHOLOGY RECORDED BV Hollomon, Coppock Riglin - GEOPHYSICAL LOGS RECORDED BY G.A. Hollomon
REMARKS ' ' '
: CAMMA ~ DENSITY - DEPTH
LITHOLOGY & | T.C.__ SEC.-RANGE_100_ CPS| T.C.— SEC.-RANGE ———_CPS| _ | <2
= o
_ = —| LOGGING SPEED FT/MIN] LOGGING SPEED _———_FT/MIN E E
LoceED DEPTH 278 ££ | L06GED DEPTH =
0 - ~ ‘

) Siltstone, light-olive-gray, 0—0
laminated, trace of limonite -
alteration,weathered to 30 ft

35 Claystone, dusky—yellowish-brown 1o
" carbonaceous . -
49 . ‘ 50—
Coal, black, high luster, frag-
ment size; 0.2 cm to 1.0 cm -
—20 .
79 . -Clays':one, dusky-yellowish-brown -
: carbonaceous E
91-94 Coal, black =
) 100—"30
Siltstone and claystone, light-
. gray. Sandy zones at 98 ft and -
116 ft . -
: : T40
135-139 Coal, black BE
Siltstone, gray, some carbona- 150 —
ceous shale .
“}s0
—
—
188~191 Coal, black -
Claystone, gray ~60
. . 200
212 - Coal, black, dull luster, frag- ]
.- mented;with stringers of silt-
. stone at 217 ft -
225 : 70
Siltstone and claystone, gray pu
. with thin interbeds of poorly
sorted fine sandstone . 250
. o ~1-80
278 L.T..D. .
190
, 300
-
100
16 : ‘ 350




. } LOGGING SPEED

UNITED STATES

 REMARKS:

GEOLOGICAL SURVEY

_ SP-
SENS. SETTING —_50 MV
27 FT/MIN

LOGGED DEPTH__..279

RESISTANGE .
SENS. SETTING S0 OHMS
LOCGING SPEED __27 __FT/MIN
LOGCED DEPTH _279

DEPTH

FEET
- METERS

_*
j—to
-L-zo

100430

—-40

=50

Pt 11

—+-80

~-100

350~

17

HOLE No.CD77003
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE Ne CX77004

L1y

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME  Betty Reserwoir
DATE STARTED 9/2/77 DATE COMP ~ 9/3/77 | COUNTY Converse STATE. wyoming
. i P i ) nY GROUND
LOCATION: SEC. s  T. son ,R. 7ow , FOOTAGE LOC. 1250 fﬁ( 500 ewr | fLEV 4730
: P . FOQTAGE - TOTAL
SIZE AND BIT.TYPE: 4 3/4 Drag ROTARY 300 — [CORING @ - DEPTH 300
N ‘ _ ] T DEPTH TO
DRILLING AGENCY: ys Geological Simvey. DRILL TYPE:  porradrizy s2a WATER 40 ft
LITHOLOGY RECORDED BY = Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS: B | | - | |
- .
. | - GAMMA DENSITY DEPTH
LITHOLOGY ' & | T.C._4_SEC.-RANGE _100. CPS| T.C.== SEC.-RANGE ——_¢PS| _ | »
‘ . = =| LOGCING SPEED L8 FT/MIN| LOGGING SPEED —— Fi/MiN| = | =
' L0GGED DEPTH 229 £T | 10GCED DEPTH ———— =
=9 " 0=y0
] Siitstone and claystone,. gray, 7
] weathered to 25 ft i 7
“F1o
41 . _ -
Coal, dark-brown to black, dull 50~
luster,conchoidal fracture, with
poorly defined cleat pattern - !
~20
Tt - 1
. -
— . —
_ Claystone, brownish-gray, with thin 10030
carbonaceous interbeds. Possible
— coals; 1 ft coal at 84 ft, 1 fr at ]
- 136 ft -
A . ‘-»—4.0
— _ B
—_ 150—
7 166 oo ' 150
- Coal, black, fractured, slightly -
visible cleat pattern, appx. |
7 fragment size; 0.2 to .06 cm
- . / : -
196 ' 60
. , . 70
Siltstone and claystone, light-
- olive-gray, poorly.sorted with trac -1
‘of carbonaceous material.. Possible 0
= 2 ft coal at 228 fr ' 2504
- : - —1-80
N o 90
4299 L.T.D: 300
- _00
K E 350




!

~ UNITED STATES GEOLOGICAL SURVEY

REMARKS

\

SP
SENS. SETTING
LOGGING SPEED
LOGGED DEPTH

50

- RESISTANCE

MV | SENS. SETTING __50 __ QHMS

29 FT/MIN| LOGGING SPEED__29  FT/MIN

298

L

[ I | |

1

i

LOGGED DEPTH 298"

100~"30

40

~50

~—60

-T-80

~90

oo

20 |

- 19

"HOLE No.CD77004
SHEET 2 OF 2



~ UNITED STATES GEOLOGICAL SURVEY

HOLE NO CP7700%

| | SHEET 1 OF 2
AREA  Southern Powder River Basin QUAD NAME Betty Reservoir
DATE STARTED o/4/77 - DATE COMP. 9/4/77 COUNTY converse STATE" wyoming
LOCATION: SEC. 30 T. son , R. 7ow_, FOOTAGE LOC. . 2600 fm 300 o | W0 g0rs
) ' -  FOQIAGE T TOTAL-
‘SIZE AND BIT TYPE: 4 3/4 Drag _ ROTARY 300 __[CORING O | DEPTH__ 300
R ) o DEPTH
DRILLING AGENCY:  u.s. Geological Survey | DRILL TYPE: poreadrint 520 WaATER 1) g
LITHOLOGY RECORDED BY Hollomon, Coppock. Riglin GEOPHYSICAL LOGS RECORDED BY G. A, Hollomon
REMARKS: R ' '
. GAMMA ' DENSITY DEPTH
& o] T.C._4_SEC.-RA Q . C.= SEC.- RANGE —— |
= =| LOGGING SPEED _18___FT/MIN| LOGGING SPEED ————FT/MIN| = | =
, LOGGED DEPTH _299 £t | (OCGED DEPTH =
-0 -
Siltstone and claystone, brown to O—r-O
-1 . gray, minor carbonaceous shale L
J24 ' : -
-1 Coal, black, weathered to 30 ft withj -
siltstome split from 40 to 41 ft B =10
43 - ) -
- 50—
- _[20
B Siltstone and claystone, gray, minor|= [
carbonaceous siltstone, 4 ft coal athy =
— 48 ft, 5 ft coal at 56 fr, 2 ft coal 10030
- at 94 fr; possible thin coals at 158
ft and 177 ft ' -
- L 40
- 150~
7 “+s0
q o
-] 196 o —-60
Sandstone, gray, very fine grained 200
- sand, sorted, sub-angular .
214 ’ '
Siltstone and claystone, gray, with [.- -
- minor carbonaceous siltstome 70
=1240-45 Coal, black .
j Claystone and siltstone, gray to 250
) brown, carbonaceous ""-‘0
] 264-69 Coal, black
-J Claystone and siltstoﬁé, ér:.y -to. -
4 vbrown, qarbonaceous
- : - 90
—J 299 L.T.D. 200~
4 _F1o0
7 20 350




CUNITED STATES

_REMARKS: -

GEOLOGICAL SURVEY

P
SENS. SETTING S0 MV
LOGCING SPEED__29  FT/MIN
LOGGED DEPTH__209

RESISTANCE
SENS. SETTING 50 __ OHMS
LOGGING SPEED 29 FT/MIN
LOGGED DEPTH __299

DEPTH

FEET
METERS

—10

20

—+-40

“1-50

=70

~T-80

~100

00

HOLE No. (77005
SHEET 2 OF 2



UNITED STATES GEOLOBICAL SURVEY

HOLE NOCD77006

SHEET 1 OF 2
AREA  Southern Powder River Basin QUAD NAME  Betty Reservoir
DATE STARTED o/s/77 DATE COMP 9/5/77 COUNTY Converse STATE"  wyoming
LOCATION: SEC...> - T. 4on ,R. 7w , FOOTAGE LOC. 1000~ 4% 950" gt | erta" 4650
‘ — : - FOOTAGE ' TOTAL
SIZE AND BIT TYPE: 4-3/4 Drag ROTARY 223 [coming__77 DEPTH 30U
- N , : DEPT '
DRILLING AGENCY: u:s. Geological Survey DRILL TYPE:  portadrill 524 wm“a Y ft
LITHOLOGY RECORDED gy Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS: ' »
GAMMA DENSITY DEPTH
&~ 4 SEC.-RANCE _100_ ¢PS]| T.C.—_SEC.- RANGE ——_ (PS )
LI 3 — A - . ==
THOLOGY 15 2| Loccine spees FI/MIN LOGGING SPEED ———_FT/MIN| = | =
LOGGED DEPTH LOGGED DEPTH =
-0 _ Ez_ oo
T Siltstone, graylsh orange to light- i
- gray “t}0
= S0
473 -20
. ' 7]
] Coal, black, vitreous luster, sub- —
_ conchoidal fracture 4.
- "m_.'-30
4 108 N
] Siltstone and claystone, light- gray 40
-1.  to grayish-brown —
=8 150
7 —1-s0
7| 186 Coal, black, vitreous luster, sub- .
-1 conchm.dal fracture : -
1" 198 Carb sh, grayish-bm to bm1sh blk 60
207 Coal, brownish-black, dull to vit- 200+
- reous luster, fragmental —
T 226 -
7] . Siltstone and carbonaceous shale, 1
— - light-gray to brownish-black, pos 25(',__
3 ft coal at 256 ft and 3 ft coal at §
1 269 , 180
T 297 L.T.D. 90
- 300
q —
4 _1o0
T 22 350




UNITED STATES GEOLOGICAL SURVEY

REMARKS: -

RESISTANCE

sP DEPTH
SENS. SETTING S0 MV | SENS. SETTING __S0___OHMS| _ | 2
LOGGING SPEED__20__ FT/MIN| LOGGING SPEED_20__ Fr/MIN| & | =
LOGGED DEPTH__292______ | LOGGED DEPTH 292 =
. .
- d
] 10
: —'-20'
=l 100—{~30
4 4
-
] 1.
- 150
& —3-s50
= ~
- -4
- ~—70
- —
e 250—
- 80
-
T “F90
.= 300
_ “Fioo
+ 350

23

HOLE No. CD77006

"~ SHEET2 OF 2



UNITED STATES GEOLOGICAL SURVEY. ~  xme yocoror

SHEET1 OF 2
AREA Southern Powder River Basin QUAD N‘AME Coal Bank Draw
DATE STARTED o9/6/77 | DATE COMP.  o/7/77 COUNTY  converse - STATE _iyoming
LOCATION: SEC. 2 1. sov,R. 7ow , FOOTAGE LOC. i as0__twt | SV agps
SIZE AND BIT TYPE: 4 3/4  Drag ROTARY 200 m]‘cﬁ‘mc i » E?F#h 260
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: portadriny s¢ witer " 78 fe

LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin | GEOPHYSICAL LOGS RECORDED BY  1.p. Riolin
REMARKS: ‘ ' '

. lost circulation at 120 ft

W

CAMMA S DENSITY. _DEPTH

LITHOLOGY : & | T.C:4_SEC-RANGE_100_ CPS| T.C.= SEC.-RANCE—_ ¢PS| _ | «
. ag . -

_ - =1 L0CGING SPEED 17 FT/MIN| LOGGING SPEED _—— _FT/MIN = | =

' LOGGED DEPTH _255 | LOGGED DEPTH _——— =

- ° ' ' 0-1-0

B Clinker, red to light-grays and blues, -

- fine sandstone to siltstone, poorly -
sorted, sub-angular to angular prtcls, —10
traces of chert and ash. Weathered to -1

~ 30 ft 50

] 20 '

- 97 ]w_."'30
Sandstone and siltstone, light-gray, m

~ siltstones with traces of carbonaceous -
material at 104 ft and 120 ft :

—-40
: 146 .
7 ~Is0

Sandstone and siltstone with possible
coals at these intervals, 2 ft at 176

| ft, 2 froat 199 £t and 1 £t at 246 £t 200 %
470
247
255 L.T.D 50
. —s0
4 s0
300
100

T " ‘  |aso-




* UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP
SENS. SETTING 30 MV
LOGGING SPEED__27__ FT/MIN
LOGGED DEPTH__249

RESISTANCE
SENS. SETTING __100_____ OHMS
LOGGING SPEED 27 _ FT/MIN
LOGGED DEPTH 249

DEPTH

FEETY
METERS

| S B |

0—0
~10

20

—-40

|-50

=70

_o0

-1-80 ’

35

HOLE NOCD77007
SHEET Z OF 2



© UNITED STATES GEOLOGICAL SURVEY  nug vecoros

SHEET 1 OF 2
|_AREA  oourhern powder River Basin QUAD NAME  perry Reservoir .
DATE STARTED o/8/77 DATE COMP. 9/8/77 COUNTY  converse. STATE wyoming
. Fet ROUND
LOCATION: SEC. 5 T. 5o ,R. 71w , FOOTAGE LOC. 2350 B 1450 tWL | GLEY " 4965
: . FOOTAGE . TOTAL
SIZE AND BIT TYPE: 4-3/4 Drag ROTARY 164 [CORING 16 pepTh 180
i o ] ] : DEPTH TO
DRILLING AGENCY:  U.S. Geological Survey DRILL TYPE: Portadrill 524 WATER LS
LITHOLOCY RECORDED 8y Hollomon, Coppock, Riglin GEQPHYSICAL LOGS RECORDED 8Y L, Riglin
REMARKS: '
: GAMMA DENSITY OEPTH
LITHOLOGY & | T.C._4_SEC.-RANGE_100 CPS| T.C.=_SEC-RANGE——_¢CPS| _ | @
HoL06 2 2| L0GGING SPEED _ 18 FT/MIN| LOGGING SPEED ——fFT/Min| = | 2
LOCCED DEPTH 179 ££ | LOGGED DEPTH —— =
-4 0 0-y-0
T Siltstone and sandstolne,‘ yellowish- 7
-1 gray to medium-light-gray, fine- 110
o grained to very fine grained aand, -
sub—-angular weathered to 50 ft with
— trace of limonite alteration 50—
- ' —f .
20
- 84 : _ -
\ Sandstone, light-gray to medium- . —
light-gray, medium-to fine-grained -30
— sand, angular to sub-angular grains | 100
7 117 Coal, brownish;black', moderate luster. 7]
- conchoidal fracture =
- 130 . —1—-40
_ ' Siitstone, light-gray to medium- 150
light~gray, 3 ft coal at 156 ft, 1.5
- ft coal at 175 fr “}-s0
4179 L.T.D. = -
- 200 *°
- 170
- 250 —
- -+-80
- 90
300
:-IOO
E 26 B C  |aso-




CUNITED STATES GEOLOGICAL SURVEY

 REMARKS:

SP
SENS. SETTING___50 MV
LOGCING SPEED 30 FT/MIN
LOGGED DEPTH___198

RESISTANCE

SENS. SETTING 50 ___ OHMS|

"LOGGING SPEED .30 __ FT/MIN
LOGCED DEPTH _198

DEPTH

FEET
METERS

Q=—r-0

10

=20

10030

140

—-50

~-70

80

—100

27

HOLE NO. CD77008
SHEET- 2 OF 2



CUNITED STATES GEOLOGICAL SURVEY - foLE Mo 77009

. CSHEET 1 OF 4
AREA _ Sourners pouder Biver sasio QUAD NAME  copp pegy
DATE STARTED .. .. DATE COMP._q/5)o, COUNTY . STATE_yyoping
LOCATION: SEC. 30 T. «on,R. 72w , FOOTAGE LOC. o00 ML 230 e | BB SO0
_ ] “FOOTAGE - TOTAL '
SIZE AND BIT TYPE: 4 3/4 Drag - - ROTARY 340 [coming - 0 DEPTH 440
: ’ i ' DEPTH T
DRILLING 'AGENC\'? - U.S. Geological Survey | DRILL TYPE: . portadrill 524 CWATER 0 92ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BY L. Riglin ‘
REMARKS: ' '
.  —— "
» _ GAMMA DENSITY ‘ DEPTH.
. > T.C._4_SEC.-RANGE .100_ CPS| T.C.=.SEC.-RANGE ——. CPS %3
LITHOLO 3 - = | =
GY Ef‘ LOGCING SPEED 1L ___FT/MIN| LOGGING SPEED _——— FT/MIN E E
LOGGED DEPTH 437 | LOGGED DEPTH ——— =
0 ‘ 010
. Bt
Sandstone, light-gray to grayish- “T-10
orange, very coarse grained to m- . -
grained sand, sub-angular, weathered|.
to 90 ft . : 50—
' 20
100-{~30
127 7]
. ¢ =40
Siltstone, light-brownish-gray o
150 . . 150—
' Sandstone, light-gray, very coarse [-. “1-s0
grained to medium-grained sand, sub-|.- -
~ rounded grains i
185 T
: L J-e0
Sandstone and graded siltstones, 200
light-brownish-gray, grades -from _
silt size particles to very fine
grained sands ]
=70
250 250-]
. . e —1-80
Siltstone, light-brownish-gray, with
very fine grained sands, carb shale —
zones : _
90
SR , ' B {300
Coal, brownish-black to black, dull -
719 tO vitreous luster,. fragmental .
325 Si1tstone and carbonaceois shale, oo
light-gray to brownish-gray
342 SR 4
SSOJ




* UNITED STATES GEOLOGICAL SURVEY HOLE NO CD77009

SHEET 2 OF 4
- REMARKS:
| |  GAMMA A DENSITY DEPTH
& T.C. 4 __ SEC.-RANGE 100 ¢PS| T.C.=.SEC. RANGE ——=_ CPS ]
TH.OLOGY Z 2| LocCING SPEED _LL_FT/MIN| LOGCING SPEED ——— F1/miN| = | =
‘LoceeD DEPTH 237 | LOGGED DEPTH ———x_ =
Sandstone, medium-1light-gray to . 3507
light-brownish-gray, very coarse - : —+-10
grained to fine-grained sand, sub-
rounded grains' .- . =
 T}e20
401 l - 1400 —
Sandstone, medium-light-gray, fine- ' =1
grained to very fine grained sand .; : -
—~130
437 L.T.D. - j
450— :
—-FMO
-
“}iso
1500
: 1160
550
—170

100
—-ipé
_}200
- -210

. j—220

29 ‘ , 750




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP : RESISTANCE _DEPTH
SENS. SETTING 30 MV |.SENS. SETTING —30___ oWmMs| _ | <
LOGCING SPEED__27  FT/MIN| LOGCING SPEED _27 _FI/MIN| = | =
LOGGED DEPTH__438 _ _[LOGGED OEPTH _438 =
_J Q-r0
- a
7 “Tio
— 50—
: 20
_— 30
= 40
1
N 50
’ -s0
- =70

30

HOLE NO. CD7700S
SHEET 3 OF 4



© UNITED STATES GEOLOGICAL SURVEY

- REMARKS:

RESISTANCE

: sp - - DEPTH
SENS. SETTING 30 ____ MV | SENS. SETTING —_50___onms| _ | =
LOGGING SPEED__27 _ FT/MIN| LOGGING SPEED __27 FT/MIN| = | =
LOGGED DEPTH.__438 | LOGGED DEPTH 438 _ =
- 350 =
-ﬁ =110
. - —
- i
7] Ti20
— 400
. -
4 130!
- 450—
- 140
R 1150
— 500
71 “Fis0
-1 ——
- 550
- 170
- —
-4 —1-180
o 600
—1 ‘Jr-l‘)o
! 7
p 650+
200
210
700 '
7 1220

HOLE N0, CD77009
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NOQ CD77010

32

SHEET 1 OF 2
AREA Southern Powder River Basin QUAD NAME cCoal Draw
DATE STARTED 9/19/77 DATE COMP 9/19/77 . ) _COUNTY converse ~ STATE - Wyoming
. : :
LOCATION: SEC. 5 T.son ,R. 72 , FOOTAGE LOC. 1500 4% 1000 sws | (L4 4825
FQOTACE TOTAL
SIZE AND BIT TYPE: 4 3/4 prag ROTARY 300 _ TcoriNg 0 OEPTH 300
. . DEPTH TO
ORILLING AGENCY:  y.s. Geological Survey ORILL TYPE: portadril 524 WATER 7 ft
LITHOLOCY RECORDED 8Y Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORODED BY L. Riglin
REMARKS: o .
S GAMMA DENSITY DEPTH
o (0
- & | T.C._4_SEC-RANGE L0 cPS| T.C.=_SEC RANGE=——_ CPS| _ | ¢
LITHOLOGY = 2| LOCGING SPEED L7 FT/MIN{" LOGCING SPEED _—— FT/MIN| & | =
LOGGED OEPTH 232 | LOGGED DEPTH ——xro =
=0 .7 ' 00
_l Sandstone, grayish-orange to dark-
yellowish-orange, very fine grained-
- to coarse-grained sand, angular 4.
- grains, Weathered to 30 ft
13 . -0
- . Siltstone and sandstone, light-gray |= |
to dark-gray, very fine grained sand|. -
- : = 50—
155 -
_q ~20
T ) : m s
- Sandstone, light-gray, very coarse 10030
- grained to medium-grained sand, sub-{.- —
: rounded to sub-angular, very clean |-
= sandstone .
- . ~4-40
-T . 150~
~ 160" -
—50
- -
— Siltstone and sandstone, light-gray
to grayish-brown, very coarse to —W
= very fine grained sand, minor amts -
— of carbonaceous shale 200_'60
- » -
1227 ' A T
— Coal, black to dark-brown, frag . I-70
_ o - . , o
— 248 4 - _ 250
-1  siltstone, light-gray to dark brown, —-s0
- carbonaceous. 2 ft coal at 294 ft -
1 - . “}90
— 299 L.T.D.= 300
4 . :—IOO
4 32 350




UNITED STATES GEOLOGICAL SURVEY

 REMARKS:

sp

LOGGED DEPTH

SENS. SETTING S0
LOGGING SPEED__27 __FT/MIN

299

My

"RESISTANCE

SENS. SETTING 50

LOGGING SPEED 27

.OHMS
FT/MIN

DEPTH

FEET
METERS

LOGCED DEPTH 299

-0

~10

=20

L-30

~70

80

40

33

HOLE Np.CD77010
SHEET 2 OF 2



UNITED STATES GEOLOGICAL SURVEY

"HOLE NO CD77011

SHEET 1 OF ¢
AREA * Southern Powder River Basin QUAD NAME Coal Draw
DATE STARTED - 9/20/77 DATE COMP  9/20/77 COUNTY  converse STATE  wyoming
. ! FEL GROUND
LOCATION: SEC.. 6 T. aon . R. 72w . FOOTAGE LOC. 700 T8t 150 swe | ELgv 4890
: : fOOTAGE . i TOTAL
SIZE AND BIT TYPE: - 4 3/4 Drag ROTARY 580 . CORINC_O. DEPTH 380
- g } DEPTH TO
DRILLING AGENCY: u.s. Geological Survey ORILL TYPE: portadriyy 524 WATER 1S
LITHOLOCY RECORDED 8Y Hollomon, Coppock, R:.glm GEOPHYSICAL LOGS RECORDED BY L. Riglin
REMARKS: 1 | .
> o TC_4_sEi nanc:.lO_O_ CPS — SEC.-RANGE —___ CPS @
LITHOLOGY =g - | 2
- —| LOGGING SPEED FT/MIN| LOGCING SPEED FT/MIN P -
‘ LOGGED DEPTH _319_ft__. LOGGED DEPTH =
-4 0. ‘ ' - . 7 0-10
Claystone and sandstone, dark- 4
] “yellowish-orange to light-gray,very {-
-coarse to very fine grained sand,. -F“’ .
weathered to 35 ft, llnmute
T alteration. ]
- 50—
. =20
7] Sandstone, light-gray to medium--
~ gray, very coarse grained to md- h
N grained sands, sub-rounded _
— 102 IOO—"3°
- ~-40
7 Siltstome, light-gray. Possible 2 [ 7]
- ft coal at 152 ft, 3 ft coal at 199 f 150
. ft ‘ ‘ “tso
i 200:—60 '
T 203
- 470
- -
m Claystone and siltstone, dark- -gray 250
-~ to “dark- bmwn, carbonaceous . : -1-80
- .
- “t90
— 300
_ Siltstone and sandstone, very 1ight m
gmy 100
. -
- . 346 -
. Slltstcme and claystone light-gray
~ © to dark-gray . _




CUNITED' STATES. GEOLOGICAL SURVEY -

REMARKS:

HOLE N0 (D77011
SHEETZ OF 4

LITHOLOGY

CAMMA
T.C._4_ SEC.-RANGE 100 _ CPS
LOGGING SPEED 18 _ FT/MIN
LOGGED DEPTH 379 £t

. DENSITY
T.C.—SEC.- RANGE
LOGGING SPEED
LOGGED DEPTH

cPs
FI/MIN

DEPTH

FEET
METERS

1

'O N I |

i

359

fragmental
378-379 Shale

Coal, black, vitreous luster,

379 L.T.D.

35 ..

3

8
]

120

130

450
—+4~140

150

=160

~170

“T-180

90




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

RESISTANCE

DEPTH

- SP
SENS. SETTING .50 MV |SENS. SETTING S0 OHMS| _ @
LOGGING SPEED__29 _ FT/MIN| LOGGING SPEED. 29 FT/MIN| = | =
"] LOGGED DEPTH_380 -~ ~ _ | L0GGED DEPTH 380 =
— . 0-—r0
— ]
1 0
— ——
]_ 50
' --20
- -
n 7
— 10030
- - ——
- “1-50
d -
- 4
60
-~ 200—
- 70
- 250
T' T80
I “T1-90
— 300
- -
- —
. _I100
— 350

36

HOLE NO.CD77011
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

'REMARKS:

SP

SENS. SETTING __30

RESISTANCE

MV | SENS, SETTING .50 OHMS

LOGGING SPEED 29 FT/MIN| LOGGING SPEED___29 _ FT/MIN

| LOGGED DEPTH___380 | LOGGED DEPTH _380

DEPTH

FEET
METERS

350—1
-t=110

120
130
R EPY.

150

60
70
1180
"-.ﬁo
_200
- 210

220

37

HOLE N0.CD77011
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY T

A SHEET 1 OF 5
ARER Southem. Powder River Basin QUAD NAME ooy pray :
DATE STARTED  o/21/77 DATE COMP.  o/27/77 | COUNTY  converse STATE . wyoming.
LOCATION: SEC. 26 T. s . R. 734 . FOOTAGE LOC. 1800 b 200 tmt | OO 010
. . . : NOI’IGI : TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY. 320 [coming 0 oEPTH 820
BEPTH T
DRILLING AGENCY: 1o cootopin surer | ORILL TYPE: porzaarins 524 e s g
LITHOLOCY RECORDED By Hollomon, Coppock, Riglin. - GEOPNYSICAL LOGS RECORDED BY  G. Hollomon
R.EM“RK.S' Drilled and logged foofage composite of drill holes CDNE-2 and CDNE-2A (40 ft + 780 ft)
) . Composite log logged through drill rods below 30 ft. ‘
| S ~ GAMMA , DENSITY __DEPTH |
: ' x| T - 100 €PS| T.C..= SEC.- RANGE _—__ CPS '
LITHOLOGY =< J_.SEC RANGE ¢ ¢ cP - | E
5 =| LOGGING SPEED LS __FT/MIN| LOGGING SPEED ———FT/MIN| & | =
LOGGED DEPTH 793 f£ | LOGGED DEPTH —— =
7] : - 0.
=]  Siltstone, medium-light gray, 5 ft [= 7
- coal at 28 ft, brownish-black to blk 50
vitregus luster, conchoidal fracture :
~ Carbonaceous shale at 60 ft
- . _ » _ : _*—20
-* —
~ 10030
123 7
~ - =140
- Sandstone and siltstone, gray; very -
J " fine grained sand
» _ 150
] “tso
173 -
Siltstone, medlum-llght gray, minor -—60
- sand zones’ _ 200
-{ 230 Coal, brownish- black to black, vit <70
240 to dull luster, conchoxdal fracture '
] 250 —
' %0
~  Siltstone and sandstone, medium-1t-. .
i gray to dark-gray, fine-grained sand.
. ro e “}-90
- 300
- -
. j—\oo
- 'ﬁ ]
- 3é 350




UNITED STATES GEOLOGICAL SURVEY

HOLE NOCD77012

SHEETZ OF 5
REMARKS:
: - GAMMA DENSITY DEPTH
. 4 SEC- mct_loo_crs T.C. = SEC. RANGE_— - | 2
LITHOLOGY ' ~ — - | =
S LUGGING SPEED _ 15___FT/MIN| LOCGING SPEED - -
, LOCGED DEPTH _72_3£_‘_ LOGGED DEPTH — =
352 Coal, black, dull luster, minor amts. . |350—
of carbonaceous shale ° ]
%2 - o —1ho
Siltstone, pmlush gray to dark -gray £ ¢ _
fine-grained sand, grad.mg coarser [
downward ] —
. . =120
‘ 4001
409 S - -
Sandstone, very light zray to medium .
gray, very fine grained sand ‘4
: o 130
436
4501
—~=140
Sandstone and siltstone, very light —
gray to medium-brownish-gray, very .
fine grained sands. 2 ft coal at 481 1150
ft, 1.5 ft coal at 484 ft, 4 ft coal 500
at 486 ft, 1.5 ft coal at 600 ft
1160
550—
-170
7
—
180
600
- -
~190
Jo28 -
Sandstone with clay interbeds » 50—
, 200
fess - : . : =210
Siltstone, light-brownish-gray to 2 700
- brownish-gray. 2 ft coal at 730 ft
. . T 4
“+220




REMARKS:

INITED STATES GEDLOGICAL SURVEY

HOLE NO.CD77012
SHEET 3 OF 5

- LITHOLOGY . .

GAMMA
T.C..4__ SEC.-RANGE _100_ cpS
LOGGING SPEED 15 __FT/MIN
LOGGED DEPTH _ 793 £t

OEN

1.C.=_ SEC.- RANGE
LOGCING SPEED

'LOGGED DEPTH

SITY

cPs
FT/MIN

—————————

DEPTH

FEET
METERS

| VS S S |

Siltstone, light-brownish-gray to [
brownish-gray. 3 ft coal at 775 [
ft. S g

775

793 L.T.D.

230

--240

—1—-250

—260

270

280

-290

=300

~310

1050320

1330

340}

nso+—350




© UNITED STATES GEOLOGICAL SURVEY

REMARKS: Log recorded - 30 fi. shallow

RESISTANCE

SP “DEPTH
SENS. SETTING __S0_____ MV | SENS. SETTING _100___oOHMS| _ | «
| LOGGING SPEED__25. FT/MIN|LOGGING SPEED 25 _FT/MIN| 2 | =
LOGGED DEPTH ___480 LOGGED DEPTH 480 =
- | 0—10
] ]—)o
o R
ml 50—
i “Fa20
ﬂ . —
1 100-{~30
4 S 40
- ' 150~
i} 7 ~1-50
1 3 -
- G 200
d‘ ' —
- =70
] 250
B —-80
- 4
7 190
N 300 —
a 4
~ _~100
350

'HOLE NQ.CD77012
SHEET 4 OF 5



CUNITED STATES GEOLOGICAL SURVEY

‘ REMARKS: Log recorded'SO . shallow

SP

SENS. SETTING __S0_

LOGGING SPEED_25

RESISTANCE

MV | SENS. SETTING __100

FT/MIN| LOGGING SPEED 25

FT/MIN

LOGGED DEPTH _480

OHMS|

| LOGGED DEPTH _480

—120

130

B ST

F160

1180

~1-140"

1190 |

_200|

YA

HOLE NO. CD77012
- SHEET 5 0F 5

_bwo|



UNITEB STATES GEOLOGIEAL SURVEY

HOLE NO CD77013
VsnEET 1 0F2 '

AREA Sbuthem‘ Powder River Blasin- QUAD NAME Coal Draw (15 Minute)
DATE STARTED 9/29/77 DATE COMP. 9/29/77 | COUNTY  converse STATE wyoming
. . ' ' . FEL GROUND
LOCATION: SEC. 3 ~'T. 39w ,R.73w  FOOTAGE LOC. 1900 ?ﬁ 400 mg 4320
. - . FQQTAGE TOTAL . :
. SIZE AND- 8” TYPE: . 4.3/4 inch Drag -t ROTARY S50 TeoriNe O . DEPTH 340 fr -
j . . . . s OEPTH TO
DRILLING AGENCY: USGS - CD ~ NRMA , DRILL TYPE: Portadrill 524 WATIR 1.4 ft
LITHOLOGY RECORDED BY - Hollomon, Coppock, Rigiin GEOPHYSICAL LOGS RECORDED BY ; p. piorip
REMARKS: :_ o
I D GAMMA DENSITY DEPTH
LITHOLOGY g C._4_SEC.-RANGE _100_ CPS| T.C.—=.SEC.-RANGE ——__ (PS - 2
(- 3
-0 =] L0cGING SPEED FT/MIN| LOGCING SPEED _—— n/mn = E
' LOGGED DEPTH _339 ft LGGGED DEPTH =

0 -1 _ ) . 0-r0
-Séﬁdstone, grayish-or to medium-~ %:P:
gray, poorly sorted, very coarse 7]
to very fine grained sand, sub- ) -1
angular to sub-rounded quartz . 10
grains weathered to 60 ft T

, 20
—

90 ] _ -

' Claystone and sandstone, light- 100-{"30

gray to brownish-gray, medium- _P
. grained to very fine grained
sand, sub-rounded, carbonaceous -
' -0
144 . sandstone, lt-gray, poorly I
~ sorted, very coarse to very fine |- 150 —
;. grained, sub-angular to rounded .

‘. . quartz sand -
166 - : R : - 50
: Sandscone and siltstone, light~

gray to light-browmish-gray, =
poorly sorted, coarse~ to fine- ]

' grained sand, sub=-angular 60
Sandst:one and siltstone, light- i
gray, coarse-grained sand, -
af'lgular ) 70

264 : S n
Sandstone,  light-gray to brnish-~ 250
gray, poorly sorted, coarse- to - -

: fine-grained ‘sand, sub-rounded 00.

279 . 7]

1
'Sandstone ‘and " siltscone, light- ) —_90
gray to brownish-gray, poorly .|300
- sorted, very coarse to very fine-
grained sand, sub-angular.
Possible 2 ft coal at 295 ft. and -
4 £t coal'at 308 fr 1eo
339 L.T.D. -
43 350~




©UNITED STATES GEOLOGICAL SURVEY s necorou

SHEET 2 OF 2

- REMARKS: -

, SP . RESISTANCE - OEPTH
| SENS. SETTING 50 Mv | SENS. SETTING __ 50 __ oums| . '
LOGGING SPEED__24__ FY/MIN| LOCGING SPEED 24 _ FT/MIN
LOGGED DEPTW__339 | (LOGCED DEPTH 339 __

FEET
METERS

]
o

-0

A

~10

—~40

50




HOLE NOCD 77014

UNITED 'sr,nzsfuzmummSUR,VEY i .

SHEET1 OF 2
.| AREA Southern Powder River Basin : QUAD NAME Coal Draw .
DATE STARTED o/30/77 -DATE COMP-  9/30/77 COUNTY Converse STATE wvoming
. . : - GROUND
LOCATION: SEC. 14 T aon R 73w , FOOTAGE LOC. 925 T8t 150 _fwL | ELEV 4910
. : . ) FOOTACE . ToTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY. 340 |CORING__ O DEPTH 340
: . . . : DEPTH TO

DRILLING. AGENCY: U.S. GeO-lOEica-l Survey ORILL TYPE Portadrill 524 WATER 16 ft

LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin GEOPHYSICAL LOGS RECORDED BV‘ L. Riglin

REMARKS: '

GAMMA DENSITY DEPTH

& o| T.C._4_SEC-RANGE 100 CPS{ T.C.=.SEC.- RANGE ——_CPS| _ | <«
LITHOLOGY B IV wae = - g
4 _‘ == GING SPEED FT/MIN] LOGCING SPEED —— FT/MIN o -
LocgED Depry 338 £t LOGGED DEPTH =

) ' . ' .| oo
_Slltstone, grayish- orange to llght- o _F ’

s gray, weathered to 30 ft - o o ‘ '
N : ) —

30 Coal, brcwnish-black to black, vit- g » : - o
{38 reous luster, conchoidal fracture -
- ' 50—

- -*-20
1 - Slltstone pale-yellowish-brown to ]
- light-gray, minor fme -grained sands | "~
- =
- —1-40
- T
— 150—
. “I-s0
168 | -
- Sandstone, light-gray, coarse-to- X0 -1
_ fine-grained. sand, sub-rounded  grainsf: .
_{ ) ‘ 200_‘-60
-1212 I
Siltstone and sandstone, hght gray -
to medium-gray, coarse-to medium-’ 70
grained 'sand, sub-rounded ’ - .
-— 250+

258
4 . —1-80
7 Sandstone and minor siltstoneé, ]
= light-gray to medium-gray, fine- 7
i grained to very fine grained sand - 90
- ' ' 300
i Thoo
{339 L.T.D. -

- 45 350—




SHEET 2 0F 2

UNITED STATES GEOLOGICAL SURVEY  wue v

~ REMARKS:

SP ' RESISTANCE OEPTH_
SENS. SETTING S0 . MV |SENS. SETTING S0 OHMS
LOGGING SPEED_LO __ FT/MIN| LOGGING SPEED_19 _ FT/MIN
LOGGED DEPTH_339 . _____ | LOGGED DEPTH 339

FEET
METERS

=10

-20

—-40

70

—t+80

~90

-100

46



UNITED STATES GEOLOGICAL . SURVEY

. HOLE NO CD77015

-SHEET 1 OF
AREA Southem. Powder River Basin i QUAD NAME Coal Ba‘nk Draw. 7%
DATE STARTED - /427 DATE COMP. 10/3/77 COUNTY  Gunverse STATE oo
S o o ‘ TR XM | CROUND
LOCATION: SEC. ;o - T. 4on . R. 0w . FOOTAGE LOC. 300 750 rwy | £LEV - 4644
- ) . . : FOOTAGE TOTAL
SIZE AND BIT TYPE: ° , 3/4 inch Drag ROTARY 280 CORING 0 DEPTH 280
— ach s , . DEPTH 10
DR“.L'NG AGENCY' 11.5.6.3./ CD/NERMA UR“.L TYPE Partadrill $24 WATER 1.5
LITHOLOGY RECORDED BY Hollomon, Coppock, Riglin - GEOPHYSICAL LOGS RECORDED BY LD Riazlin
REMARKS: ‘ '
- GAMMA DENSITY DEPTH
‘ Llfuolocv & | T.C._4 sec.-rance 100 cPS| T.C.—_SEC-RANGE=——_ CPS| _ | o
T ;3 LOGGING SPEED 17 __FT/MIN| LOGGING SPEED _——_FT/MIN el
“LOGCED DEPTH 277 - LOGGED DEPTH —ox ___ *
— 0 : C ’ OT-O
i . : : _ ? .
Siltstone and sandstone, pinkishi: g
m gray to light-brownish-gray, -1
-~ fine-grained sand, carbonaceous
shale, weathered to 25 ft : -1_10
- 46 - _ : 50—
- ' Sandstome, pinkish-gray to lighcd: =
. brownish-gray, medium-to fine- _'.'20
grained sand, sub-rounded -
4 79 : ) S _
- lm_'—ao
- Siltstone, sandy to claystome, .q
. pinkish=-gray to browm.sh-gtay,
-1 carbonaceous shale ) “1-40
-1 -
-J. 150
. ' “Fso
. 176-80  Coal, brownish-black - N
. . : X ——60
- Siltstone and claystone, pinkish-: 200-
- gray to brownish-gray, carbona- -
ceous shale
4 70
- 238 =
hn Siltstone and c"lays.t:one, light- 250
- 'gtay to brownish-gray, carbona- ~—1-80
.ceous shale
4 277 L.T.D. . .
- 190
d 300~
- ~100
] i s50-




UNITED STATES

© REMARKS:

GEOLOGICAL SURVEY

_ sP .
SENS. SETTING 50 My
LOGGING SPEED___25__ FT/MIN
LOGGED DEPTH__279

T RESISTANCE
SENS. SETTING __S0___

LOGGING SPEED__25

OHMS
_FT/MIN

LOGGED DEPTH _279 -

DEPTH

FEET
METERS

11

i

| S N U N O O |

T O |

1

B N

[ |

J

“1-10

20

—-40

—~50

b
_170

—1-80

~100

48

HOLE Np. CD77015
SHEET 2 0F 2



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77016

SHEET 1 OF 4
AREA Souchgrn-Powdet River Basin QUAD NAME Coal Bank Draw _7%'
DATE STARTED 4,477 DATE COMP 10/4/77 COUNTY  Converse STATE  wyoming
~ FNL "~ - KKK | crouno
LOCATION: SEC. 1o T. son . R. , FOOTAGE LOC. 100 Rk 150 fut | Chouwo o os
: ' FQOTAGE TOTAL
SIZE AND BIT TYPE 4 3/4 Drag ROTARY 600 [coRiNG_ 0 DEPTH 600
. . . E . DEPTH TO .
DR“.UNG AGENCY: U.S. Geological Survey DRILL TYPE: porcagriny 524 WATER. surface
_LITHOLOGY RECOROED BY Hollomon, Coppock, Riglin® GEQPHYSICAL LOGS RECOROED BY 1..D. Rielin
REMARKS: N '
GAMMA ~ DENSITY »
LITHOLOGY & | T2 secrance 190 cps| T.c.o_sSEc-RaNcE.——_cPS| _ |
: = —{ LOGGING SPEED FT/MIN| LOGGING SPEED —— _FT/MIN| = | =
LOGGED DEPTH 500 £t | LOGGED DEPTH —— I
; 0 Sandstone, yeliowish;brown; very 0—0
: fine grained to very coarse grained{:
= sand, sub-angular, poorly sorted, ]
weathered to 25 ft - _
-T 25 . '
7] 10
. - —
— 50—
7 " Siltstone and sandstome, iight-gray‘ —L..zo»
- to brownish-gray, very fine grained -
sand, trace of carbonaceous. shale.
™ Possible 2 ft coal at 56 ft n
- |m_,'_3°
- . =40
L0 R 150~
- Sandstone, 1t-gray to medium-gray, | s
] very. fine grained to medium-grained _
sand, sub—angular particles
190 60
- j200-
Siltstone, light-gtay to light- .
. : brownish-gtay -
~ 232 70
7] Sandstone, light-gray to medium- 7
— gray, very fine grained sand 250
- 268 Siltstone, medium=-gray to brownish- -]
) gray, carbonaceous; claystone near
N top -
4290 . _ . -
Sandstone, light-gray to light- 90
- brownish-gray, very fine grained 300
. sand, fining" upward _
-] 316 .
- * Siltstone,. light—gray to medium— -
- gray, carbonaceous : oo
e 350~




CUNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77016

SHEET 2 OF 4
REMARKS:
L . GAMMA DENSITY - DEPTH
| L'ITHOL.OGY : & | T.C._4_ SEC.-RANGE_L0O_ CPS| T.C.__SEC. RANGE______ CPS| _ | 2
. o ' =S| L0CCING SPEED __1S___FT/MIN| LOGGING SPEED FI/MIN| 2 | =
‘ ' LocgeD DEPTH SO0 £t 1 L0cGED DEPTH =
- . 350
b é 110,
-1 -
-1 3180 . . . —
A Siltstone, medium-gray to brownish- _
. gray ) . ] : ~120
4= . 400-]
n 408 . -~
1 —
f Siltstone and claystone, light-gray 7
- to brownish-black, minor carbona=- 450—
. ceous shales. Possible coals: 4 fd 140
coal at 444 fr, 5 ft coal at 462 ft, )
~ 2 ft coal at 472 fr, 3 fr coal at _1
u -485 ft, 5 ft coal at 498 ft, 4 ft .
coal at 505 ft, 2 fr coal at 519 ft L B e
- “Fiso
= 1500
7 1160
7 552 Coal, black ) . -550__‘70
-1 559 Siltstone and claystone, very light -
- gray to brownish-gray, carbonaceous _
577 Coal, black
-1 582 -
’ Siltstone, gray to dark gray .
4 8 . —}-180
- 600 L.T.D. 600
. -
190
= 650-J
| l.200
=1
- -
- * -
- —+=210
. 700—
] n
7 220
- v b
— 50 750




* UNITED STATES GEOLOGICAL SURVEY.

REMARKS:

SP -

SENS. SETTING —_ S0

LOGGING SPEED

MV | SENS. SETTING 200
23 FT/MIN
LOGGED DEPTH____ S99

RESISTANCE

OHMS
LOGGING SPEED__23__ FT/MIN
LOGGED DEPTH 599

~DEPTH

FEET

'METERS

~20

50

-1-80

_100

—.40 |

51

HOLE NO.CD77016

- SHEET 3 0F 4



NITED STATES  GEOLOGICAL SURVEY

REMARKS:

SP

| SENS. SETTING 30 mv

"LOGGING SPEED__25 __ FT/MIN

-~ RESISTANCE

SENS. SETTING _ 200

LOGGING SPEED _ 23
LOGGED. DEPTH 599

OHMS
FT/MIN

OEPTH

FEET
 METERS

LOCGCED DEPTH__S99

52

—+no
'—i_zo
+130
| --ud
150
160
. 7o
-1s0
190
200
‘ 4—2i‘o

1220

HOLE NO. CD77016 -

- SHEET 4 OF 4



© UNITED STATES GEOLOGICAL SURVEY vt moaovw

"SHEET 10F 1
AREA southerm Powder River Basin . - _QUAD. NAME Teckla —
DATE STARTED 10/12/77 | DATE COMP._ 10/16/77 | COUNTY  coppery STATE - woming
' 1 crouno
LOCATION: SEC. 10 T. 4in,R. 70w , FOOTAGE LOC. 1000 fﬁ - 950?5 : ugv 4725 ft
’ ' . . " FOQTAGE TOTAL .
SIZE AND BIT TYPE:  NX Diamond 4 3/4 Drag ROTARY 80 [CQRING 140 OEPTH 220
S - ! ' DEPTH TO
DRILLING AGENCY: = U.S. Geological Survey: DRILL TYPE: portagrily 524 WATER
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY G. Hollommm
REMARKS: Cored interval from 21 ft to 161 ft. Lost circulation @ 130 ft
GAMMA _ DENSITY DEPTH
. o & | T.C._4_SEC.-RANGE 100 CPS| T.C._SEC-RANGE—__CPS| _ | g2
- LIThOLOGY =S| L0GING SPEED 1S FT/MIN LOGGING SPEED I
LOGGED DEPTH _213 ft. ___ | LOGGED DEPTH =
o _ ' o 00
Sandstone, brown, medium to fine- .
grained, weathered -
25 1
110
501
e ) ' - o
Siltstone, brown to red-brown, -
possibly baked; claystone from 25 ft |
to 35 £t and from 73 ft to 82 ft -
10030
~-40
143 . _
Coal, black _
156 150
' : ' ~F-so
Siltstone, gray, with thin claystone =
and carbonaceous shale interbeds. - -
Thin coal from 169 ft to 172 ft
1 ¥ 200 °°
213 L.T.D. .
70
250 —
- - —-80
“1-90
300
:-loo
I -1
53 350




UNITED STAT»ES GEOLOGICAL SURVEY

HOLE NOCD77018

SHEET 1 OF 3
AREA  Southem Powder River Basin QUAD NAME  Coal Draw _ _
DATE STARTED  10/18/77 | DATE COMP  10/18/77 COUNTY  Converse STATE _ wyoming.
LOCATION: SEC. 29 T. 41N, R. 72w , FOOTAGE LOC. 1700 T8 2100 4wt | ENA*® 4765
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 640 mchAogEuc — 0 5214: . 640
DRILLING AGENCY:  u.S. Geological Survey DRILL TYPE: roreadriis 26 WATER . GL

LITHOLOCY RECORDED BY Ed Fivas

_ GEOPHYSICAL [0GS RECORDED BY

Rocky Mountain Loggmg

REMARKS: - Not logged below 334 ft, thhology based on wnlagged samples only.
GAMMA ~ DENSITY DEPTH
- > T.C.__L_SEC.-RANGE ..25__ CPS| T.C.—_SEC.-RANGE Ll __KcpS «
LITHOLOGY - - =3 - =
‘ : -] I.OGGING SPEED ———__FT/MIN{ LOGGING SPEED FT/MIN - | =
" LOGGED DEPTH LOGGED DEPTH 334 £t =
0 Qe=r-0
Sandstone, yellowish-brown, medium- 7
grained, angular to sub-angular Lo
grains - o .
50—
64 - oo
Sandy siltstone, gray B
88 Coal ]
92 ] 30
Siltstone, gray" 100~~~
108 -
‘Sandstene, gray, medlmn-gramed T40
sub- angular -
148 150
150
200-{ *°
Sandy siltstone, gray, with 3 ft 7
coal at 171 ft, poss1b1e 1 ft coal 7]
at 227 ft 70
250
180
‘. -
“-90
300
315 7
 oat _-00
350 350~




REMARNS: -

©UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77018
SHEET 2 OF .3

©LITHOLOGY

STRIP
LOG

GAMMA
T.C.— SEC.-RANGE —_ CPS
LOGCING SPEED _FT/MIN
LOGCED DEPTH —

DENSITY
T.C.—SEC.- RANGE—__ CPS
LOGGING SPEED FT/MIN
LOGCED DEPTH

DEPTH

FEET
METERS

350

575
Coal
600

-Siltstbne‘and possible coal

o >Siltstone, dark-gray - '

640 L.T.D.

55

3

8
i

_}130

—200

700~

..‘-220




SHEET 3 OF 3 .

UNITED STATES GEOLOGIGAL SURVEY s wo.oos

. REMARKS:

- SP S "RESISTANCE - : _Df”“
SENS. SETTING — MV |SENS. SETTING S0 ___ OWMS| ,_ | «
LOGGING SPEED == FT/MIN| LOGGING SPEED _—__ FT/MIN| = | =
LOGGED DEPTH__ | LOGGED DEPTH 334 =
- ) 0-1=-0
N “}0
— 50
- —
-20
- 10030
- —1-40
-~ 150
] —1-50
Leo
200
'.; _*'—70
- 250 |
~ —1-80
7 “1-90
- 300~
= =1
A _woo
~ - S L | 350




CUNITED STATES CEOLOGICAL SURVEY — -~ woue wo covros

SHEET 1 OF 4
ARE“ | Sout Wy ver Basin . QUAD "AME Woir
DATE STARTED 10/19/717 DATE COMP 10/19/77 COUNTY Cgnverse . STATE Wyoming
- . ' ©ORNL KEIX | GROUND
loc“rlon: SEC. 4 T. 39N ,_R. 1040 FOOTAGE Loc- 950 KM . 17200 FEL ELEY LRLD
) ] ] i : FOOTAGE : 1 TOTAL
SIZE AND BIT TYPE: =, ., . : ROTARY sop  [CORING o DEPTH _ s5qq
- ) N - . . g : ‘ i DEPTH TO :
DRILLING AGENCY: USGS - CD - NRMA DRILL TYPE: - porraariin s2s WATER [.nd cuceaca
LITROLOGY RECORDED BY *‘bllOmn, CUPPOCk» Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARNS: _ -
Geophysical logs poor. Lithology from field logs and samples.
a o CAMMA DENSITY DEPTH -
' LITROLOGY %] T.C._A_SEC.-RANGESQ(2) cPS| T.C.—_SEC.-RANGE.——_ cPS| - | 2
ITH . | = 3] Loceine speed FT/MIN] LOGGING SPEED —— _FT/MIN| = | =
' ‘ o LOGCED DEPTH _ 493 €L | LOGGED DEPTH —— =
- .o. _ o ’ - N '4 - 0-1-0
- - Sltst and Claystome, grayish-or B ' -
to grayish brn, weathered to 30 - : 1 "
-t . ft i -1
431 1-10
Sandstone, lt-gray, vf grained
T : ’ ' 20
- ~ Coal and ‘carb sh, brnish-black, —
85 conch frac, dull to vit luster .
4 50 .
o ' ' 'm_"’3°
Sdy sltst and claystone, v 1t -
i gray to lt brnish gray
B Coal and carb sh, blk to braish- = . '
9132 blk, conch frac, dull to vic lus-jgg “T-40
J136 ter | —
~4 Sdy slst and claystone, -1t-gray 150
4 to br.nish—gray 150
180 ]
- Ss, 1t-gry, v £ grained, sub=— - 60
. angular ) -
~1 200 : 200~ .
g Carb sh and sdy sh, 1t gray to -
brnish gray
-1220 .
- 70
- ’ . 8dy sh, lc-gra& to brnish-gray =
- 250
' ]—30
~{ 280 . Carb sh and sdy sh, l:-gray to -
N bmish—gray . . .
- , o ;90 .
4300 300-
_"4 .- Sdy sh, carb sh, v 1t gray to =
_ bmish—gray ' ‘ d
A _[-100
=1 N .. ' : 1
. | o . - : COEEY <5 , - 350~




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE -NO 77019
SHEET 2 OF ¢4

LITHOLOGY.

A CAMMA
T.C._4_ SEC.-RANGE _50__CPS
LOGCING SPEED __LS__ FT/MIN
" L0GGED DEPTH _493 ft

DENSITY
T.C.—_SEC.-RANGE______ CPS
LOGGING SPEED __FT/MiIN
LOGCED DEPTH

0t

PTH

FEET

METERS

Sdy sh, carb sh,
gray _ ~

v 1t gray to'brniéhf )

493 L.T.D.

58

3

8
i

-
130
—

- =110

=120

—+=-140

150
SOO—F

—160

170

180

750 —




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

.| LOGCING SPEE
-LOGGED DEPTH

sP

'SENS. SETTING —— MV

___FT/miN

RESISTANCE
SENS. SETTING __20____ OHMS
LOGGING SPEED_1S___ FT/MIN
LOGCED DEPTH _350-492

. DEPTH

TFEET
METERS

~20

10030

-1-40

“}-50

170

=180

59

HOLE NO.CD7%°19
SHEET 3 OF 4



UNITED STATES GEOLOGICAL SURVEY

" REMARKS:

EY)

SENS. SETTING
FT/MIN

LOGCING SPEED

My

LOGGED DEPTH __

RESISTANCE
SENS. SETTING _20___ OHMS

LOGGING SPEED __15__ FT/MIN|

LOGCED DEPTH _350-492

DEPTH

FEET
METERS

| IS W T |

|

[ O N

L1 b4

i1

1

[ S W S S U U U R P

1.1

1

60

120

~130

—150

“Fie0

170

" 180

90

~200

L
~~210

220

140 |

HOLE no.CD77019!
SHEET 4 OF 4



© UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77020

' SHEET 1 0F 2
AREA Southern Powder River Basin QUAD NAME Betty Reservoir :
DATE STARTED  10/20/77 DATE COMP.  10/20/77 COUNTY  converse  STATE iwoming
LOCATION: SEC. > T. 4on . R. 70w , FOOTAGE LOC. sy 150 ek | mowwo o
SIZE AND BIT TYPE:~ 3/4 Drag __[Remary 780 ro%rctgzm 9 T
DRILLING AGENCY: s Ceological Sumvey DRILL TYPE: porvagrit) 524 e e
LITHOLOGY RECORDED 8Y Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECOROED BY - F.B. Kistner

REMARKS:

Ground level at base of burn

' GAMMA

: = : : ] DEPTH

. DENSITY
LITHOLOGY & 5| T.C._4_SEC.-RANGE _10C2)CPS| T.C.__SEC.. RANGE____¢PS| _ | @2
, _ = =| LOGCING SPEED 18 _FT/MIN| LOGGING SPEED /MmN S| 2
' LOGGED DEPTH _275___ | (LOGGED DEPTH _ =
T 0 01-0
N Siltstone, dk-gy to dk-yellowisa ’ ]
4 brown, sandy, very fine, sub-angular
_ sand,’ minor amounts of black - -
shale. Possible 2 ft coal at 19 ft r-lo
- and 1.5 ft coal at 59 ft - ) - -
- C 50—
73 : C _f'
B . Claystone and sdy sltst, m~lt-gray, .
approx. 20% carb sh, thin coal at 74
- ft . -
= 100730
1 111 coai, dk-bm to black, dull luster, -
- avg frag size of 0.4 cm; with dark {Z:-— -
gray siltstone parting from 117-122
B ft ' o = 2 40
™ . 150+
- Siltstone, dark;gray, with less than 150
5 percent fine-grained sand, minor - -
7 amounts of carbonaceous shale.’
-~ Possible'}_ ft coal at 176 fr -
- ' : -
. L-GO
— : 200
—— =
- A +70
L= - 250 —
- 1
"]z7s L.T.D. |
. o
-~ 300
- LIOO
- 61 - 350—




* UNITED STATES GEOLOGICAL SURVEY

- REMARKS:

» - SP
SENS. SETTING
LOGGING SPEED
LOGGED DEPTH_

My
FT/MIN

-RESISTANCE

SENS. SETTING 20

LOGGING SPEED __16

_ OHMS

OEPTH

FI/MIN|

FEET
METERS

[N {

i

[

|

i

'LOGGED DEPTH 274

0-T0

10

~20

—4-40

=70

oo

-180 .

=90

. HOLE No. CD77020
SHEET 2 OF 2



© UNITED STATES GEOLOGICAL SURVEY st ecem

SHEET1 0OF 2

“AREA Southern Powder River Basin - QUAD NAME Teckla .
- DATE STARTED - 10/29/77 DATE COMP.  10/29/77 COUNTY  campbell STATE.  Woming
LOCATION: SEC. 34 T.42v ,R. 70w , FOOTAGE LOC. 26 T 50 e | oot 48s0
: . : : R . FOOTAGE TOTAL
SIZE AND BIT TYPE: © 4 3/4 Drag . : ROTARY 318~ [ CQRING_ U DEPTH 318
Y Y o : DEPTH TO
DRILLING AGENCY: vu.s. Geological Survey DRILL TYPE: portadriil 524 WATER 169"
LITHOLOGY RECORDED BY ‘ollomon, Coppock, Fivas. ~ | GEOPHYSICAL LOGS RECOROED BY ¢ uoiiomon
REMARKS: yops spavon ' ' ' ' ‘
: o o ~ GAMMA DENSITY . | _DEPTH
S ' & 5| T.C._4_SEC.-RANGE _10(2)CPS| T.C.= SEC.-RANGE .=—=_. CPS ¢
LITHOLOGY - =2 . P | - | &
, S 2 = | LOCGING SPEED FT/MIN) LOGGING SPEED _———_FT/MIN} = | =
, . LOGCED DEPTH 313 £t | (0GGED DEPTH ——— =
<o Siltstone and sandstone, yellow, ’ ’ ;
" weathered to 15 ft . 00 .
"7 . Sandstone, grayish-brown, medium-to | —~
-4 ~ fine-grained sand, poorly sorted N "‘)
T~ 48 50—
4 ) . . - -1 .
4. Sandstone and claystone, yellowish- __-20 :
: - brown to light-gray, medium-grained
~ ‘to very fine grained sand, carbo- -
. naceous ’ ’ : |
=1 100 - 100—30
- R —1-40
o Sandstone, pale-yellowish-brown to B
. " medium-gray; siltstone, light-gray .
=| - to light-brownish-gray, siderite 150
] concretions at 168 ft and 190 ft _
‘ : - -50
# - .
- 200 60
4 213 ]
Jd  coal, brownish-black, dull to vit- .
reous luster, fragmental
— 250
7 —80
J 28 . R
. 7}.7"" Siltstone :and claystone, light- 190
' ' .brownish-gray to brownish-black, - X1 I 100
carbonaceous, possible 4 ft coal at SN . 1 '
" 302 ft : s ~ R -
1 st T ] o o ’ | T
h o . _ | 83 o © [350-




UNITED -STATES GEOLOGICAL SURVEY

REMARKS:

sP

"] SENS. SETTING

LOGGING SPEED

"LOGGED OEPTH

MV
FT/MIN

RESISTANCE
SENS. SETTING _20/20 __ oums

LOGGING SPEED _L1/20 _ f1/MIN|

LOGGED DEPTH J79/313

« DEPTH

FEET
METERS

o
|
—

o

~10

~20

~+-40

~l-50

—80

—90

=100
—

HOLE NO. CD77021
SHEET2 OF 2



VAUNITED STATES CEOLOGICAL SURVEY

HOLE N@ CD77022

SHEET 1 OF 2
AREA Southemn Powder River Basin QUAD NAME Teckla
DATE STARTED /%77 DATE COMP. ;0/30/77 COUNTY  camppenr STATE.  wyoming
: . . N
LOCATION: SEC. 35 T. a2v , R. 7ow , FOOTAGE LOC. ™ 7 b | B Leos
’ FQQTAGE TOTAL )
SIZE AND BIT TYPE: 4 3/4 Drag. ROTARY 360 | CORING O DEPTH 360
DEPTH T
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: Portadrill 524 . WATER 0
{ LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY G. Hollomon
REMARKS: : , : , :
Technically poor gamma log due to recorder drive malfunction.
Lithology from samples lagged to resistance log. USFS SEAM 11A;
| GAMMA DENSITY DEPTH
» T - SEC.-RANGE ____ CPS| T.C.__SEC-RANGE______ CPS _ Q
LITHOLOGY ;3 LOGGING SPEED‘ FT/MIN| LOGGING SPEED FT/MIN E : E
5 LOGGED DEPTH : LOGGED DEPTH i =
50 0-——-0
T I
7 “F10
— 50—
: '——20
- ) —
o Sandstome, moderate-yellowish-brown -
- - to light-brownish-gray, weathered to [= 100—"30
34 ft; siltstone and claystone,
7 light-gray to brownish-black, mediim- -
_ grained to very fine grained sand, .
sub-angular to sub-rounded grams
- carbonaceous zones ~}-40
- e
- 150 —
T 150
ﬂ —
— 200 °°
- 470
Tese 20
n 180
7] “Coal, dark-brown to black, dnll to 7
] vitreous luster, fragmental i -1 oo
— 300 '
327 .s ' 100
o= iltstone and sandstone medlum- - :
] light-gray to brownish- black “fine-
A a.med sand, .carbonaceous @ {m=T = 65 7
%3 LT.D 350~




INITED STATES GEOLOGICAL' SURVEY

- REMARKS:

SP -
SENS. SETTING
LOGGING SPEED
LOGGED DEPTH

My
FT/MIN

RESISTANCE

SENS. SETTING 0

LOGGING SPEED__23

OHMS
FT/MIN

LOGGED OEPTH 354

DEPTH

FEET

METERS

66

"HOLE N0, CD77022
SHEET 2 OF 2
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SHEET1 OF 2
AREA Southern Powder ‘River Basin GUAD NAME Teckla . :
DATE STARTED  10/31/77 | DATE COMP  10/31/77 COUNTY campbe1r - STATE - Wyoming
LOCATION: SEC. 33 T. 42v,R. 7ow , FOOTAGE LOC. 200 8 sooorw | et 4740
‘ : FOQTAGE i -TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 230 JCORING O DEPTH 240
‘ ' N DEPY
DRILLING AGENCY: U.S. Geological Survey DRILL TYPE: portadrill 52¢ WATtE L LS.
LITHOLOGY RECORDED BY sio11omon’ Coppack . Fivas _GEOPHYSICAL LOGS RECORDED 8Y  G. A. Hollomon
REMARKS: . ' : ’ :
i USFS SEAM 3N
: : : CAMMA - " DENSITY _DEPTH
- & 5! T.C.A_SEC-RANGE_10_ CPS| T.C._SEC.-.RANGE____CPS| _ | <
LIT“OLO_GY 52| LoccInG SPEED' L7 FT/MIN| “LOGGING SPEED____ FT/MIN| 3= | =
' * | L0GGED DEPTH 234 | LOGGED DEPTH ' =
0 ' 00
-
“T-0
. : -
Siltstone and sandstone, yellowish- [T 50~
brown to greenish-gray. Surface
weathered to 25 ft.. Possible 3 ft [ -
" coal at 42 ft | _-_-_zo
100-{~30
q
—1-40
138 —
150
AR ’ ~1-50
Coal, black -
200 *°
218 : 7
‘Silty sandstone - - -
. ~70
234 L.T.D. ] '
250 —
-+—~80
Lo
300
:—100
67 - 1 ' 350~




(UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP - RESISTANCE DEPTH
SENS. SETTING —____ MV | SENS. SETTING _20____oHMS| _ | <«
LOGGING SPEED FT/MIN| LOGGING SPEED _23 FT/MIN § =
LOCGED DEPTH LOGGED DEPTH 234 =
' ' ' 010
7] 10
- —
= -
i 0
- 10030
7] 7]
- — »d

-90

100

HOLE NO.CD77023
SHEET2 OF 2



UNITED STATES GEOLOGICAL SURVEY

HOLE xQ 77024

G.A. Hollomon

SHEET 1 OF 4
AREA Southern Powder River Basin QUAD NAME Little Thunder Reservoir
DATE STARTED 11/2/77 DATE COMP.  11/2/77 COUNTY - campbell STATE. Wyoming
LOCATION: SEC. 7 T. a3v ,R. 7w , FOOTAGE L0C. w00 100 ret | SO 4850
SIZE AND BIT TYPE: 4 3/4 Drag | TN, TTT T TS
DR.H.LING AGENCY: s Geological Survey _ - 'DRIll TYPEI Portadrill 524 ?![IPT-TE"R 10 25 £t
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas

REMARKS: -

Gamma logged through drill rods. -

GEOPHYSICAL LOGS RECORDED BY

. , GAMMA DENSITY OEPTH
bt T.C._4__SEC.-RANGE _10002XxPS| T.C._L_ SEC.- RANGE. _23__X (PS )
LITHOLOGY =2 - = | &
T = —| LOGGING SPEED. FT/MIN| LOGGING SPEED _20 FI/MIN e =
' N LOGGED DEPTH 865 £t | L0GGED DEPTH 390 fr =
9 o-r-o
7 Sandstone, grayish-orange to medium- "}t
-1 gray, coarse- to fine-grained sand, — ’
_ sub-angular, weathered to 40 ft ¢ s0
| “F20
g loo_"'"3°
T4 . o -
. Siltstone, medium-light-gray _
130 ' o
- —-40
- —
- 150
- Sandstone, medium-light-gray.to 1t- - -
brownish-gray, coarse- to fine-3rnd
7 sand o -
- - 4 .
: 60
= 200
1 222 ’ ~
] Coal, black Lo
237 )
-] 250
- -1+-80
1 Siltstone, light-gray to brownish-' 7
. black, sandstone, light-gray to 1t- — —1.90
brownish-gray, medium- to fine-grnd B
" sand .. . N 300
. - _
- _-100
7 3soJ




UNITED STATES GEOLOGICAL SURVEY

HOLE NO 77024

SHEET 2 OF 4
. REMARKS: -
GAMMA ~ DENSITY DEPTH
LITHOLO & | T.CA_ SEC.-RANGE 100C2)cpS| T.C._LSEC RANGE_23 __KCPS( [ ¢
' THOLOGY 5 =| LocoinG sPEED 2L FT/MIN| LOGGING SPEED_20 _ FT/MIN| = | =
LocceD oePTH 885 fr | (occe pepry 390 ft =
_ : ' 350
1 . . ' o o
. Siltstone, light-gray to brownish- £ ,
7 black, sandstone, light-gray to 1lt- F -
-4  Dbrownish-gray, medium- to fine-. -
. grained sand _ ’ .
7 : —120
4 400
- 413 ~ -
‘ Carbonaceous shale, brownish-black
T 420 : S —
4 130
J Siltstone and sandstone, light-gray, 450 —
T poorly sorted - | » : 40
a9z - : - . 150
- Coal and carbonaceous shale, bmish- N 500
3 black coal (492-508 ft), carb shale _
(508-517 ft)
- 517 ) “}-160
7] . Siltstone and sandstone, ri\edium-gray 7
- ‘to light-gray, fine-grained sand —
i : 550
. 7o
564
- Coal, brownish-black to black - 180
| L . 600—
i -
7 625 “}-190
Siltstone, medlum-gray =
- o 650—
4 . _J200
] 665 LTD _
.¢ 4210
- 700~
-1 —
T "}—220
- 70 750~




SHEET 3 0F 4

UNITED STATES GEOLOGICAL SURVEY o . v

REMARKS:

sP . RESISTANCE - | _DEPTH
SENS. SETTING MV |SENS. SETTING __20 __ONMS| _ | =
LOGGING SPEED______ FT/MIN| LOGGING SPEED_22__ FI/MIN) = | =
'LOGGED OEPTH__________ | (OGGED DEPTH _628 =
= 4 ‘ 00
— —
- -
- 50~
) o
ﬂ
. 30
- —-40
- 50
T 60
-
] —70
7] 7]
- 80
- —-90
1
- ~100




. UNITED STATES GEOLOGICAL SURVEY

REMARKS:

SP

SENS. SETTING____

LOGGING SPEED
LOGGED DEPTH

Y
FT/MIN

RESISTANCE

SENS. SETTING _20_____ OHMS|

LOGGING SPEED _22

FT/MIN

LOGGED DEPTH 628

DEPTH

FEEY
METERS

11

72

350
“F110

130
-—‘\f’O
l-150
160
70
—-196
190
200

J~210

20

=220

HOLE NO. 77024
SHEET 4 OF. 4



UN'ITED STATES GEOLOGICAL SURVEY

HOLE NO CD77025

SHEET 1 OF 4
AREA Soﬁthern Powder River Basin . QUAD NAME Little Thunder Reservoir
DATE STARTED 11/11/77 - DATE COMP. 11/11/77 COUNTY  campbe11 STATE - wyoming
LOCATION: SEC. 7 T. 43 . R. 71w , FOOTAGE LOC. 100 & 100 S | EROND 4000
.- ‘ : EQQTAGE TOTAL
SIZE AND BIT TYPE: . 4 3/4 Ken-claw ROTARY 800 [coming 0 DEPTH 800
g . ) DEPTH TO
DRILLING AGENCY: y 5. Geological Survey DRILL TYPE:  portadriil 524 WATER 27 ft
LITHOLOGY RECORDED BY Hollomon, Coppock, Kistner GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS: : :
: ' GAMMA DENSITY DEPTH
& 5| T.C._4_SEC.-RANGE 10 _ CPS T.C.—SEC.-RANGE ——_ CPS| _ | <«
“THMG_Y = 2| LOCGING SPEED 20 FT/MIN| LOGGING SPEED —— FT/MiN| == | =
' ‘LOGGED DEPTH 75 _ft LOGGED OEPTH : =

—0 0—-0

- —

-4 :Sandstone, dark-yellowish-orange to -

| light-gray, very coarse grained to
fine-grained sand, sub-rounded to 0.

- angular, weathered to 35 ft : -

- ' 50—

<485 -

— 10030
Siltstone, light-brownish-gray to m- 7]

<1  light-gray, fine sand below 140 ft -

—t . -1-40

=1 -1

- 150

T 150

<1174 -

- . . L . ) -

- Sanc_Létone, light-gray to ’inediu:n—ii‘ght-j 2004-—60
gray, very coarse grained to fine- '
grained sand, sub-rounded to angular -

- 4~70

253 250 —

4 180

- -

7]  Siltstone, medium-gray to-light-. o .

<. - brownish-gray, possible 4 ft coal at -
279 ft S : - 90

- E 300

435 » . _ 100
Coal, black, vitreous luster, conch

- fracture, carb shale, brnish-gray to .

. brownish-black

345 ' 350—



CUNITED STATES GEOLOGICAL SURVEY ~  wusmooros

SHEET 2 OF 4

REMARKS:

GCAMMA DENSITY DEPTH

T.C._% SEC.-RANGE_LC. _ cPS| T C.__SEC. RANGE—___ CPS

LITHOLOGY LOGGING SPEED —20__FT/MIN| LOGGING SPEED FI/MIN

STRIP
L0G

FEET
" METERS

i

L1

N . |

LoGGED DEPTH 73 £t LOGGED DEPTH
345 ' :

=120

—130
Siltstone and carbonaceous shale,

light-gray to blackish-brown

——140.

'S S |

3 ft coal at 478 ft

=150

1160
528

sso-j_.wo

Coal and carbonaceous shale, brnish- [N

black to black, dull luster, crumbly ~Te0

1 1

677 -

210

Siltstone and sandstone

“1-220

T LT.D.




UNITED STATES

- REMARKS:

CEOLOGICAL SURVEY

SP

| sEns. SETTING 400wy

LOGGING SPEED LT FT/MIN
LOGGED DEPTH__250

RESISTANCE
SENS. SETTING 100 ___ OHMS

LOGGED DEPTH 750

DEPTH

LOGGING SPEED___17 _ FT/MIN|.

FEET
METERS

—20

10030

1—40.

—70
-+80
~90 .

~100

10

. '-' :75 .

HOLE NO.D77025
SHEET 3 OF 4



INITED STATES

REMARKS:

GEOLOGICAL SURVEY

Sp
SENS. SETTING 200 __ mv
LOGGING SPEED 17 FT/MIN
LOGGED DEPTH___750

RESISTANCE
SENS. SETTING 100 onms
LOGGING SPEED 17 _FI/MIN|

LOGGED DEPTH __750

DEPTH

FEEY
- METERS

=~-110

-
=120

=130

~140

=150

160
-170
180
-LI;?O
~200
J-210

220

HOLE NO. CD77025
SHEET4 OF 4



UNITED STATES GEOLOGICAL SURVEY

HOLE NO CD77026

. SHEET 10F 4
AREA in QUAD NAME Little Thunder Reservoir
DATE STARTED . 11/13/77 DATE COMP 11/13/77 COUNTY Campbell STATE - Wyoming
) . f
LOCATION: SEC. ,, T. .o .R. oy , FOOTAGE LOC. 2550 o Jssnske | LBV 4a7a
FQOTAGE: TOTAL
SIZE AND BIT TYPE: 4 2/4 pras [ROTARY 725 TCORING O DEPTH 725
e - . - ; DEPTH TO
DR”.I.'NG AGENCY' 11 S Cjﬂnoica]' Sirvey DR“.[ TYPE~ Po:ta,drill $24 . WATER 43 £r
LITHOLOGY RECORDED BY to1lomon, Coppock, Fivas GEOPHYSICAL LOGS RECOROED BY F.B. Kistner
FEMARKS' Gamma logged through drill rods.
GAMMA DENSITY DEPTH
& | TC_A_SEC-RANGE1O __ CcPS| T.C.— SEC.-RANGE —= CPS o
LITHOLOGY =3 . = | =
= =1 LOGGING SPEED 20 _FT/MIN| LOGGING SPEED FT/MIN o =
LOGCED DEPTH 714 £t LOGCED DEPTH ——— =
- 0
‘ 2 o9
i Sandstone, dark-yellowish-orange to |- -
_ medium-gray, coarse- to medium- el B
grained sand, sub-rounded, weathered{.. . .: .
- to 60 ft 110
— 50—
T 65 “_20'
- Siltstone and claystone, 1ight-gfay |
to dark-gray =30
— 100
- -
- 130 : “L-4°
Sandstone, light-gray to medium- 7
] dark-gray, very coarse grained to 150
- -medium-grained sand, sub-rounded — 50
- 187 »
Coal, brownish-black to black, vit T
- luster, conchoidal fracture -
-] 199 C : 200_-60
T T
. : g 70
- Siltstone, light-gray to medium-.
T dark-gray : " -
— . 250 —
B -1-80
4 285
%1—90
- 1300
- Sandstone, lighf-gray to medium- '4
_ dark-gray, coarse- to fine-grained - _ro0
sand 7
=1 ' -
~ 350




REMARKS: -

UNITED STATES GEOLOGICAL SURVEY

HOLE NO CL77026
SHEET 2 OF 4

LITHOLOGY

GAMMA
IL.C._2_ SEC.: RANGE_L)]-O 2)CPS
LOGGING SPEED FT/MIN
LOGGED DEPTH _%

DENSITY

T.C._SEC. RANGE _____

LOGGING SPEED
LOGGED DEPTH

DEPTH

cPs
FT/MIN

FEET
METERS

371

614

Siltstone and claystone, light-gray
to medium-gray, w/carbonaceous shale,

brownish-black

Coal, brownish-black to black dull

) luster, friable -

704
714

Siltstone, 11ght gray

=120

=130

—1~140

=150

=160

_i70

<1180

“Hi90

_}200

=210

L.T.D.

o

—220




UNITED STATES GEOLOGIGAL SURVEY

- REMARKS: Log is composite of two runs

SP
SENS. SETTING _L100/400 yy
LOGCING SPEED_26/24 FT/MIN
LOGGED DEPTH__25U/683

RESISTANCE
SENS. SETTING _30/100 _ qums
LOGGING SPEED26/24 _ FT/MIN
LOGGED DEPTH2SO/683 -

OEPTH

FEET
METERS

—20

—1-40

=70

-1-80

~90

—100

—10

" HOLE N0.CD77026
SHEET 3 OF 4



UNITED  STATES

REMARKS: Log is composite

GEOLOGICAL SURVEY

of two runs

. §P
SENS. SETTING _100/400 MV
LOGGING SPEED ___26/24 FT/MIN
LOGGED DEPTH___250/683

RESISTANCE
SENS. SETTING __100/400  QHMS
LOGGING SPEED _26/24_FT/MIN
LOGGED DEPTH _250/683

DEPTH

FEET
METERS

80

350 —
1110

“Ti20

~=140

150

160

_r-wo

—-180

“t-190

—200

210

—220

30

HOLE N0.CD77026
SHEET 4 OF 4



UNITED STATES GEOLOGICAL SURVEY st wcorom

SHEET1 OF 4
AREA  Southem Powder River Basin QUAD NAME rittle Thunder Reservoir .
DATE STARTED 13 /14/77 DATE COMP  11/14/77 COUNTY comppen) STATE _yoning
LOCATION: SEC. ;x T. 4o . R 7oy . FOOTAGE LOC. - o0 4 00wt | et pae
i FOOTAGE TOTAL
SIZE AND BIT TYPE: 4 3/4 Drag ROTARY 600 [CoRINE @ _QEPTR __ Ga0
- . " i DEPTH TO
ORILLING AGENCY: ;; < ceoiogical siurvey DRILL TYPE: oorradriny o4 WATER 18 £
LITHOLOGY RECORDED BY Hollomon, Coppock, Fivas GEOPHYSICAL LOGS RECORDED BY F.B. Kistner
REMARKS: ) ‘
Gamma logged thru drill rods
| : CAMMA DENSITY DEPTH
& | T.C..A_SEC-RANGE_LQ _ CPS| T.C._L SEC.-RANGE 25K _ CPS{ _ Q
LITHOLOGY % =| L0cGING SPEED _15_Fr/min| LoGGING sPEED 20 _Fr/mim| = | =
toceep oeptw 388 ft |} Loccen oepry __36LFt =
-0 O—ro
< 12 Sandy, silty, brown, med .
= Sandstone, dark-yellowish-orange to 10
light-gray, coarse- to fine-grained
] sand, sub-angular to sub-rounded, -
- weathered to 35 ft 50—
— -
~20
- -
. -
- -
95 ) =
— Siltstone and claystone, light-gray |< 10030
B to brownish-gray -
- 123 —
- 140
] ‘Sandstone, light-gray, very coarse 7]
= grained to medium-grained sand, sub- {.. 150
. mgular . -
J —-50
- ' ) o ‘ L -
_] 197 Coal, brnish-blk to blk, vit luster, [g==0 200 %°
conch frac, fragal, carb sh, brnish- [ -
4 210 gray . _ , -
. 470
o 250_
4 | -tso
] Sandstone, light-gray; siltstone, T
=~ .- medium-light-gray. to dark-gray, f- . -
- grained sand
“}-90
- 300
j -‘r—IOO
- 350-




UNITED STATES GEOLOGICAL SURVEY
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SHEET 2 OF 4
REMARKS:
_ GAMMA DENSITY DEPTH
» & o| TC._A_SEC-RANGELO __ CPS| T.C._LSEC-RANGE_25K _cpS| | 2
LITHOLOGY. =3 e o = | =
= =] LOGGING SPEED FT/MiIN| LOGGING SPEED FT/MIN - -
LOGCED DEPTH __S88 Ft 1 {0GGED DEPTH 361 Ft =
i g ]
7 Sandstone, light-gray, siltstone, 1110
. medium-1light-gray to dark-gray, : =
B fine-grained sand : ‘ﬁ
] Fi20
=1 403 400~
_ Coal (403-415 ft), black, vitreous _
luster, conchoidal fracture,frag
-1 carbonaceous shale (415-424 ft), bm — .
J 424 130
- 450 —
- Sandstone and siltstone, light-gray [ 140
. to medium-gray, fine-grained to very |
7 fine grained sand = —
R “Fiso
_1 496 s00—
] Coal, brownish-black to black, ] .
crumbly “1-160
—| ss0 | 550~
7 Siltstone and carbonaceous shale, -me
4 light-brownish-gray to brownish- _J
black .
588 L.T.D. ]
: “+180
= : 600~
i “T190
7~
= 650
. ~200
- 210
- 7004
B -
] 220
82 750




UNITED  STATES GEOLOGICAL' SURVEY

REMARKS:

5P
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MY
FT/MIN

RESISTANCE

SENS. SETTING __100___ oHMS|

LOGGING SPEED._20 _FT/MIN
LOGCED DEPTH__361

DEPTH

FEET
METERS

i O N |

0—r=0

—10

—20

10030

~-40

70

83
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UNITED - STATES GEOLOGICAL SURVEY

. REMARKS:

SP
SENS. SETTING 400 ___ my
LOGGING SPEED __19 _FT/MIN
LOGGED DEPTH_592

SENS. SETTING 30

RESISTANCE

LOGGING SPEED 19
LOGGED DEPTH 592

OHMS
FT/MIN

DEPTH

FEET
METERS

84

LS

350 —1

110
“}20
foo-
130
=140
“}is0
160
_i70
—+180

“1-190

200

. =220

a0l
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UNITED STATES GEOLOGICAL SURVEY  soue wocwrmues
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AREA Southern Powder River Basin QUAD NAME Lirtle Thunder Reservoir

DATE STARTED 11/15/77 - | DATE COMP 11/16/.477 COUNTY  campbell STATE wyoming
LOCATION: SEC. 12 T. asn. , R. 72w. ., FOOTAGE LOC. 1300 T8 1200 1wt | EPOW 1g60 £
SIZE AND BIT TYPE: 4 3/4 Ken-claw § drag ROTARY 670 m%‘cﬁfw 0 L‘:’l‘r‘h 670 ft
DRILLING AGENCY:  u.s.G.s. | DRILL TYPE:  portadrily s2s WaTts 148 £t
LITHOLOGY RECORDED BY Fivas GEOPHYSICAL L0GS RECORDED BY  Century Geophysical
REMARKS: Density log scale changed from 25 to 50 KCPS @ 148 £t '

Lost circulation @ 557 ft

‘ : GAMMA ' DENSITY 0EPTH
& 5| T.C._Z_SEC.-RANGE _230_ CPS| T.C.1_ SEC.- RANGES & SOQKCPS 2
LITHOLOGY = o : ool o
' = —| LOGGING SPEED 20 _FT/MIN] LOGGING SPEED _20___FT/MIN - =
LOGGED DEPTH 644 | LOGGED DEPTH 044 =
—0 0—'—0
.y Sandy siltstone with possible coals _
. at 27-30 ft and 35-37 ft, weathered
- to 20 ft , “+10
—60 507
-1 —
i -20
7 Sandstone, greenish-gray -
- -—
p - 100""—30
-‘116 Siltstone ]
—122 -
- B ~1-40
-4 . Sandstone -
- 150
<4160 -
‘ Silty sandstone 50
1174 Siderite concretions -
4176 -
Silty sandstone
1192 Siderite concretions = - -
1195 Carb shale, black to.brown 200“‘“'
206 '
. . _—
o Sandstone, siltstone N
—4228 ]"70
- » Sandstone 250
i 80
4272 ]
Siltstone
—1282 Sandstone —
1289 _ .
- Siltstone - 90
. 300
Tor - .
Coal, black =
Ja 00
Sandy siltstone .
345 Sandstone 7
1. |3s0-
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'REMARKS:
GAMMA DENSITY DEPTH
. : & | T.C.2_ SEC.-RANGE 250 CPS| T.C._LSEC.- RANGE_25850. KCPS @
LITHOLOGY = ‘ = | &
. = =| LOGGING SPEED 20 FT/MIN] LOGGING SPEED .20 FT/MiN o o
'LOGCED DEPTH 844 | 1ocoED pEpTH 834 =
—J 355 350
7] =110
— Sandy, siltstone .
7395 Sandstone “Hr20
- , 400
S22 -
4 N
B Sandy, siltstone ~130
446 Siderite concreticns -7
- —4448° 450
- Sandy siltstone 140
U86 Coal, black |
490 , 4
_ _ “Fiso
- Coal and carbonaceous shale 5007
+23 - 160
- 550~
1~ 170
] Coal, black
] -
7 - ~1180
-1 600—]
] “}90
1 L -
-H44 L.T.D. Siltstone . -
- 650~
- ..~ 200
~—210
700—
—
. , 2201
- 86 750




. UNITED STATES GEOLOGICAL SURVEY

REMARKS:

R
SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

My
FT/MIN

_ RESISTANCE

SENS. SETTING __20 __ OHMS
LOGGING SPEED__20 __FT/MIN
LOGCED OEPTH 644 ft

DEPTH

FEET
METERS

0-—-0

—10

—+~40

~+-50

~+-80

_F100

~20 |

87
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REMARKS:

SP

‘| SENS. SETTING

LOGGING SPEED
LOGGED DEPTH

MV
FT/MIN

"RESISTANCE
SENS. SETTING ___20 __ OHMS
LOGGING SPEED 20 FT/MIN
LOGGED DEPTH _644 £t

DEPTH

FEET
METERS

1

]

1 ' U D N A O O |

L

||

0

=110
20
130

——140

“1-150

160

170

“1Hiv0

_t-210

—220

—+i80 |

F200 o

38
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