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Introduction

A drilling program was undertaken by the Geological Survey of Wyoming, in
cooperation with the Land Quality Division of the Wyoming Department of
Environmental Quality, to assist in a study of methane and hydrogen sulfide
gases venting at Rawhide vVvillage. Rawhide Vvillage is approximately 6 miles
north of Gillette, in the NE 1/4, sec. 20, T.51N., R.72W., Campbell County,
Wyoming (Figure 1). BAmax Coal Company's Eagle Butte mine is located east of and
immediately adjacent to Rawhide village in all or parts of secs. 16, 20, and 21,
T.51N., R.72W. Carter Mining Company's Rawhide mine is located approximately 3
miles east-northeast of Rawhide village and Triton Coal Company's Buckskin mine

is located approximately 3 miles north of the subdivision.

Fourteen drill holes ranging from 40 feet to 540 feet deep were completed
in Rawhide vVvillage Subdivision between July 6 and July 10, 1987, by the
Geological Survey of Wyoming (Figure 2). Geophysical logs and lithologic
descriptions from this project are presented in Appendix A of this report.
Additional drill hole data from monitor wells drilled by Amax Coal Company and
subsequently released by the U.S. Bureau of Land Management, Casper District
Office were also used in preparing the maps and cross sections in this report
(see open circles, Figure 2). Interpretations presented in this report are
based on the logs and descriptions and include stratigraphic correlation of coal
beds in the area (cross sections); thickness (isopach) maps of the coal beds,
interburden, and overburden; and structure contour maps on top of the coal beds.

Regional geology

Rawhide Vvillage is located in the Powder River Basin, a structural basin

bounded on the west by the Bighorn Mountains and the Casper arch, on the east by
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the Black Hills uplift, and on the south by the Laramie Mountains and Hartville
uplift (Figure 3). The basin is strongly asymmetric to the west; the synclinal
axis follows the western edge of the basin, strikes generally north-northwest,
and plunges gently toward the north. Sedimentary rocks along the western edge
of the basin dip steeply to the east and are often faulted; sedimentary rocks
exposed in the eastern part of the basin exhibit much gentler dips (0.5 to 3
degrees) to the west-southwest. The maximum thickness of sedimentary rocks
within the basin is approximately 17,000 feet along the basin axis. The
measurable structural relief between the lowest part of the basin and the
highest point on the surrounding uplift of the Bighorn Mountains, measured on

the top of the Precambrian basement, is approximately 21,000 feet (McDonald,

1972) .

Most of the mineable coal in the eastern Powder River Basin is located in
the wyodak coal deposit, which contains one or more thick coal beds referred to
in this report as the Wyodak coal. The Wyodak in this area is also known as the
Roland-Smith or the Wyodak-Anderson coal bed(s). The Wyodak is stratigraphi-
cally located in the upper part of the Tongue River Member of the Fort Union
Formation (Figure 4). The Tongue River Member consists of interbedded shales,
siltstones, sandstones, and numerous coal beds. The Wyodak is the highest coal
in the Tongue River Member; the top of the Wyodak coal bed is the contact bet-
ween the Paleocene Fort Union Formation and the Eocene Wasatch Formation (Law,
1976) . The Wyodak coal bed has an average thickness over 100 feet in the

Gillette area, is subbituminous in rank, and has an average heating value that

ranges from 7,900 to 8,500 Btu/pound.

zZones of "no coal" in the Tongue River Member of the Fort Union Formation

in this area may be paleostream channels, where coal was never deposited, or the
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result of erosion (removal) of previously deposited coal by near-surface oxida-
tion (burning) or by streams channelling into the coal. In the first case, the
paleochannel exists at the same time peat is being deposited in swampy areas
adjacent to the channel., Amax Coal Company and Law (1976) have identified a
large east-west trending paleochannel of the first type directly north and
northeast of Rawhide village. Clinker exists in the vicinity of Rawhide village
where near-surface coal has burned in place. Clinker (baked and fused rock
formed when the materials overlying the oxidizing coal are heated) is usually
found as a reddish or reddish brown, hard, erosion-resistant material that forms

buttes or topographic ridges throughout much of the Powder River Basin,
Coal depositional history

Following the retreat of the Lewis (Pierre) seaway from the Powder River
Basin (as documented by the Late Cretaceous regressive marine sand sequence
known as the Fox Hills Sandstone), fluvial sandstones, shales, siltstones, and
thin coal beds of the Latest Cretaceous Lance Formation were deposited. (A
general stratigraphic sequence for the study area is shown as Figure 4.) The
coal-bearing Paleocene Fort Union Formation overlies the Lance Formation. The
Fort Union Formation is composed of nonmarine rocks that originated as swamp,
estuarine, lacustrine, and fluvial sediments. Although these environments per-
sisted during deposition of the older Tullock and Lebo Members of the Fort Union
Formation, conditions for preservation of large quantities of plant material,
which later became thick coal beds, apparently did not exist in the Powder River
Basin until deposition of the Tongue River Member and the overlying Eocene
Wasatch Formation. A humid subtropical climate prevailed in this area and large
peat swamps dominated the Powder River Basin during deposition of these two
units. Near the end of Wasatch Formation deposition, the climate became much

drier and accumulation of coal-forming materials ceased.



In the eastern Powder River Basin (near the present site of Rawhide
village), the Wyodak coal bed(s) was deposited in peat swamps adjacent to an
east-west oriented channel system thought to have been a trunk stream system
that merged farther west with a major north-south oriented river channel system
(Warwick and Stanton, 1988). Great thicknesses of peat accumulated in the
interfluve (areas between the major stream channels). Periodically, sediment-
laden water flooded the edges of the swamp as a crevasse splay, creating clay,
silt, and sand partings now seen as "splits" that separate the Wyodak into more
than one coal bed. Areas bordering the stream channels were most susceptible to
these periodic floods, and in some instances numerous, sometimes thick, clay
layers developed. As the major stream channels meandered across the area, thin,
discontinuous, "rider" peat beds were often deposited on top of the abandoned
stream channel deposits. Similarly, meandering rivers occasionally eroded pre-
viously deposited peat, creating channel areas (cutouts) where coal is no longer
present. Also at various times during peat deposition, fresh-water lakes formed
when subsidence exceeded accumulation of peat and (or) sediment. Today, these
areas often contain very fine-grained mudstones, claystones, thin fresh-water

limestones, and remains of fresh-water invertebrates.
Drill hole data acquisition

All Geological Survey of Wyoming drilling was conducted using conventional
rotary drilling rigs under contract. The drilling fluid used was native mud
with a 35 sec/1000 ml viscosity in a Marsh funnel. Standard bits were used for
drilling and coring. Mud pits were constructed for the drill holes south of the
subdivision and for holes drilled in the park. All of the test holes completed
in the subdivision were drilled through existing streets utilizing portable mud

pits. Standard abandonment procedures were followed after drilling and logging

was completed,



All Geological Survey of Wyoming drill holes were logged by Goodwell, Inc.
using gamma ray-neutron, gamma ray-density, spontaneous potential(SP), resisti-
vity, caliper, and temperature tools. 1In drill holes TH-6A and TH-22A, only a
gamma ray-neutron log was run because of caving and other downhole problems.
The electrical and nuclear logs were used to correlate lithologic units and to
assist in assigning the proper depth to the lithologic descriptions. In addi-
tion, sample cuttings were described, dried, and saved. Lithologic descriptions
of rotary drill returns were completed by Geological Survey of Wyoming personnel
at the drilling sites as the samples were received in 10-foot intervals. In
all cases, the samples were wet and permeated with drilling mud when collected
and had to be washed before they could be described. Twenty-one feet of coal
core was taken from drill hole TH-4B. Overall, the samples were of poor quality
with few large intact chips surviving the drilling process. Despite the poor
sample quality, basic lithologic characteristics observed in the samples ade-
quately matched the lithologies picked from the electric and nuclear logs. Coal

intervals were easily recognized on both geophysical and lithologic logs.

Because of 1) the delay associated with circulating samples to the surface,
2) the imprecise depth measurement available during drilling, and 3) the fact
that circulating drilling fluid can contain samples from anywhere within the
drilled interval, slight adjustments were made to the lithology log depths to
match the geophysical log depths. Coal intervals were used as an easily iden-
tifiable datum. Lithology descriptions were computer processed utilizing
Rockware, Incorporated's LOGGER (trademark) program to produce the lithology

description and strip-log displays (Appendix A).



Results

Drilling at Rawhide village revealed that the subdivision is immediately
underlain by thin surficial deposits and Tertiary bedrock of the Wasatch and
Fort Union Formations, The surficial deposits include sand, gravel, and
clinker; rock units are composed of sandstone, siltstone, shale, mudstone,
claystone, and subbituminous coal (see lithology descriptions and geophysical
logs, Appendix A). Part or all of the Wyodak coal is present in the subsurface
beneath the entire subdivision (Figure 5). Throughout the area, the Wyodak coal
can be subdivided into two separate, mappable units, referred to informally in
this report as the upper and lower Wyodak coal beds. The upper Wyodak coal con-
sists of a single coal bed that ranges from 15 to 35 feet thick. In the central
part of the study area, the upper Wyodak has been replaced by paleochannel depo-
sits and is not present (see cross sections (B) and (C), Figure 5). The lower
Wyodak coal consists of one or more coal beds separated by relatively thin rock
partings. Total thickness of the lower Wyodak ranges from 9 feet to 133 feet;

several drill holes penetrated a single, continuous lower Wyodak coal bed over

90 feet thick.

Coal Thickness

The wupper Wyodak coal bed is present north, west, and south of the
paleochannel area and attains a maximum thickness of 35 feet at drill hole
TH-17A (Figure 6). This coal bed is thinnest at drill hole RHV-2004 (13 feet);
the coal bed also thins slightly in the southeastern part of the study area.
The upper Wyodak has an average thickness of about 28 feet throughout the study
area. The paleochannel that replaces the upper Wyodak in the central part of

the study area is thought to be related to a large paleochannel system that

10
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replaces the entire Wyodak (upper and lower coal beds) to the east and northeast

of Rawhide village Subdivision, as described by Law (1976).

A previous interpretation of drill hole information by Jones and others
(1987) and Glass and others (1987) considered that the upper Wyodak coal bed was
present in drill holes TH-4A and TH-4B in the southwestern part of the study
area. This report considers the two coal beds present in each of these two
drill holes to be part of the lower Wyodak coal bed only; the upper Wyodak coal
bed is thought to be replaced by rocks of the paleochannel in the upper part of
drill holes TH-4A and TH-4B (see cross sections A and E, Figure 5). Because
drill holes west and south of TH-4A and TH-4B (not shown on cross sections or
the maps in this report) do contain both upper and lower Wyodak coal beds, the

limits of the upper Wyodak coal bed in this area can be determined.

The lower Wyodak coal bed is present in the subsurface throughout the
Rawhide village Subdivision study area (Figure 7). Maximum thickness occurs in
the area around drill holes TH-6A, TH-3A, and RHV-2002. A rapid thinning of the
upper Wyodak occurs in the northeast part of the area near drill holes TH-19A,
RHV-2004, and TH-13A. The lower Wyodak there is less than 30 feet thick. In
the eastern part of the study area, the top of the lower Wyodak has been eroded
and weathered because it is extremely close to the surface (see cross section D
and E, Figure 5). The average thickness of the lower Wyodak coal bed, including
data points adjacent to the study area, is about 72 feet. The average thickness

of the 1lower Wyodak for just those data points in the Rawhide vVvillage

Subdivision is about 76 feet.

14
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Interburden

The interburden between the upper and lower Wyodak coal beds (Figure 8) is
greatest in the northwestern and northeastern parts of the study area. The
areas of thickest interburden are probably related to the repeated influx of
clastic material from a major fluvial channel north and northeast of the sub-
division (Law, 1976 and Amax Coal Company records). Areas of thin interburden
between the upper and lower Wyodak occur in the extreme western and southeastern

parts of the study area as well as at drill holes RHV-2004 and TH-13A.

Structure

The upper Wyodak coal bed is structurally highest in the northeastern and
south-central parts of the study area, adjacent to the edge of the paleochannel
that cuts into the upper Wyodak (Figure 9). The upper Wyodak is structurally
lowest in the western part of the study area farthest downdip. Maximum struc-
tural relief on top of this coal bed is about 200 feet. A structurally high
area with little relief occurs near drill hole TH-2A, immediately south of the
edge of the paleochannel. The only prominent structural axis on top of the
upper Wyodak is a shallow syncline developed parallel to and north of the edge

of the paleochannel near drill hole TH-17A.

The lower Wyodak coal bed is structurally highest in the eastern part of
Rawhide village Subdivision (Figure 10), especially in that part of the study
area where the upper Wyodak coal bed is absent. A prominent west-plunging
anticline that parallels the south edge of the paleochannel occurs in the
southern part of the subdivision. A structural "bench" with relatively gentle
structural relief occurs above the 4,200-foot contour in the east-central part

of the study area. Other less prominent anticlinal and synclinal folds plunge

16
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west, west-northwest, and northeast in the northern part of the subdivision,
Maximum structural relief on top of the lower Wyodak is almost 240 feet. The
configuration of the upper surface of both the lower and upper Wyodak coal beds
is related to primary sediment-deposition patterns, differential compaction of

sediments, and to a lesser extent, erosion and regional tectonic deformation.

Overburden

Overburden is thickest along the west side of the subdivision and thinnest
in the southeast corner (Figure 11). Compared to the structure contour maps of
the Wyodak (Figures 9 and 10), overburden is, predictably, thickest where eleva-
tion of the Wyodak is lowest and thinnest where the Wyodak coal elevation is
highest. In those areas where the upper Wyodak is absent (the paleochannel),
overburden is shown on top of the upper Wyodak. Overburden thickness from wells
drilled entirely within the subdivision varies from 12 feet at drill hole TH-11A
to 162 feet at drill hole TH-17A. Data outside the study area allow projection
of overburden isopach lines to over 220 feet in the western part of the study
area. The rocks above the upper and lower Wyodak coal beds are primarily
claystones, although significant thicknesses of sandstone do occur in overburden
above the lower Wyodak in the northwestern part of the subdivision (see litholo-
gic logs in Appendix A). Other significant overburden 1lithologies include

siltstone, shale, and clinker.
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GEOPHYSICAL LOGS AND LITHOLOGIC DESCRIPTIONS

Log Header Abbreviations:

COMP. — completed

CPS/IN — counts per second per inch
CPS — counts per second

T.C. — time constant

SP — spontaneous potential

mv — millivolts

. Coal Siltstone Clay and silt
g:;:rand fused rock) Shale Mudstone

Gravel Shale and siltstone

Sand or sandstone Clay or claystone Pavement

24



THE GEOLOGICAL SURVEY OF WYOMING HOL NO. TH-1A SHEET 1 OF 4
AREA: Rawhide Villa e QUAD. NAME: Rawh'de School WY 7%'
DATE STARTED: 7 § 87 COUNTY: Ca bell
LOCATION: SFL L SEC. 20 T.51N R. 72U FOOTAGE LOCATION
GROUND ELEVATION: 4255 .6 TOTAL DEPTH:s 52(° DE TH TO WATER:
DRILL TYPE: ROTARY FOOTAGE: CORE FOOTAGE:
GEOPHYSICAL LOGGI G BY: § dwell In .
LITHOLOGY RECORDED BY: Ho le & De Bruin  LOGGED DEPTH: 52('  LOGGING SPEED: 20 FT/MIN
REMARKS: State Plane Coordinates: 355 210N 404 955E- Steel Casin to 60'
STRIP NE%TRPOSNF/I?LENSSCI; YL. SP RESISTIVITY
200 ¢ | Omv
LITHOLOGY DESCRIPTION o oaLrer T.o3 O™ o 100 20
3579 IN OHMS
__ 0,00 - 2,00 (Thickness = 2,00) ' ©
SOIL:
4240 — 2.00 - 9,00 (Thickness = 7,00} e T
__ SHALE= black, carhonaceous,
b own shal la ba = -
4220 — 9.00 - 22.00 (thickness = 13,00} :’z‘
CLAYSTONE: gray, ] 0 -
- black at to so° -—50
4200 — 22,00 - 23,00 (Thickness = 1.0} -
SILTSTONE:; -
T 23,00 - 27.00 (Thickness = 4.00) —_—
4180 SHALE: gray, silt
27.00 - 55,00 (Thickness = 28,00} —
COAL = black, gray, troun, —
4160 with  sus and calcite
55.00 - 43.00 (Thickness = B.00) —loo
SHALE: brown, non- -
4140
63.00 - 135,00 (Thickness = 73.00) -
coalL; K 7 —
4120 — 135,00 - 137.50 (Thickness = 1,50} r
SHA E: liht ra silt i o -
137,590 - 143,50 (Thickness = 6,00) . —150
4100 — COAL; -
143.50 - 193.00 (Thickness = 49.50) i .
CLAYSTONE: light gray, silty = —_
4080 - _
4060
193,00 - 195.00 (Thickness = 2.00) —200
SILTST NE:
4040 199,00 - 212,00 (Thickness = 17.00)
CLAYSTONE: ra -
212,00 - 214,00 (Thickness = 2,00) J—
4020 silt
214,00 - 241,00 {Thickness = 27.00} -
CLAYSTONE: gray, sose —250
4000 ilt shale
241,00 - 245,00 (Thickness = 4,00) -
I T TONE: ra —
3980  243.00 - 350,00 (Thickness = 105.00)
CLAYSTONE: gray, sinor -
siltstone beds —
3960 — ——300
3940 —
3920 :
- 350




THE GEOLOGICAL SURVEY OF WYOMING

AREA:
DATE STARTED: DATE COMP.:
LOCATION: SEC. T. R.

GROUND ELEVATION:
SIZE, BIT TYPE:
DRILLED BY:
LITHOLOGY RECORDED BY:

REMARKS:
4

Q’\S’«W
Q/Qz
&

DRILL TYPE:

LITHOLOGY DESCRIPTION

3900  350.00 - 380.00 (Thickness = 30.00)
CLAYSTONE:= gray - green,
coaly 368-372 ft.

3880

380.00 - 422,00 (Thickness = 42.00)
SANDSTONE: gray
3860 —

3840

422.00 - 459.00 (Thickness = 37.00)
3g20 CLAYSTONE: gray, sinor

coal and carbonaceous shale

in lower 15 ft.

459.00 - 461.00 (Thickness = 2,00)
SILTSTONE: ~

461,00 - 520,00 (Thickness = 59.00)
CLAYSTONE: qreenish-gray,
minor carbonaceous shale

3760 i lower part

3800

3780

3740

QUAD. NAME:
COUNTY:
FOOTAGE LOCATION:

TOTAL DEPTH:

ROTARY FOOTAGE: CORE FOOTAGE:

GEOPHYSICAL LOGGING BY:

LOGGED DEPTH: LOGGING SPEED: FT/MIN
GAMMA SP RESISTIVITY
APl UNITS | Omv
20 CPS/IN CALIPER a O 100 20
T.C.z2-3 3579IN OHMS
i T Tie o 350
400
R =
S —450
_ {i _
I _
;;7155’7 p—.
—500

26



THE GEOLOGICAL SURVEY OF WYOMING

DIFFERENTIAL

4100 —

4080—

4060 —

4040 —

4020 —

4000 —

3980 —

3960 —

3940 —

3920 —

3900

3880

3860

3840

3820 —

LITHOLOGY DESCRIPTION

TEMPERATURE °F
4+ 60708090 100

27

—50

100

150

200

300

—350

—400

—450



THE GEOLOGICAL SURVEY OF WYOMING

& DIFFERENTIAL
© () LITHOLOGY DESCRIPTION TEMPERATURE °F
& — 4 60708090 100

3800 — I J}

3780— ]
| T

3760 —/

3740— == = Lj —
4 ; Ferene £

G e iced {
oA & 3 e _rt bl
1 +
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THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-2A
AREA: Rawhide Villa e QUAD. NAME: Rawhide School WY

DATE STARTED7 10/87 DATE COMP.: 7 10 87 COUNTY: Cam bell
LOCATION: SEL NEL SEC. 20 T.51N R. 72K FOOTAGE LOCATION:

GROUND ELEVATION: 4262. TOTAL DEPTH: 1 Q' DEPTH TO WATER:
SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 180' CORE FOOTAGE:
DRILLED BY: Nelson Drillin Com an GEOPHYSICAL LOGGING BY: Goodwell 1Inc.
LITHOLOGY RECORDED BY: Cannia LOGGED DEPTH: 178" LOGGING SPEED: 20 FT/MIN
REMARKS: State Plane Coordinates: 355 510N 404 960E
MO SI
AN LITHOLOGY DESCRIPTION
& 0 CALIPER T.C.=3 o] iI00 20
& 3579IN OHMS
4260 0,00 - 8,00 (Thickness = 8.00) < P —0
A s tan ] u7 - -
B.00 - 15.00 (Thickness = 7.00) w s
4240  CLAY: gray, soae sandstone AR e
stringers
15.00 - 30,00 (Thickness = 15.00)
4220 YST! 2 gra
30,00 - 58.00 (Thickness = 28.00) 50
COAL = black
4200 58,00 - 40.00 (Thickness = 2,00)
CLAYSTONE: shaley ~
60,00 - 141,50 (Thickness = 81.50)
4180  COAL:= black
4160 100
4140
4120  [41,50 - 146,00 (Thickness = 4,50)
CLAYSTONE: gray, slightly 150

calcareous
4100 146.00 - 154,50 (Thickness = 8.50)

'
154.50 - 160,00 (Thickness = §.50)

AYST E:=: shal ra
160.00 - 180,00 (Thickness = 20.00)
SHALE: gray, slightly
calcareous

29
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THE GEOLOGICAL SURVEY OF WYOMING

> DIFFERENTIAL
LITHOLOGY DESCRIPTION TEMPERATURE °F

< — 4+ 607080090 100
4240
4220
4200
4180
4160
4140
4120

4100

ﬂ[faydul 72 I _pecetar
-rr 76 )

30

—50

100

150



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. _
AREA: aw 1 e 1 ae
DATE comp.: 7/10/87

DATE STARTED:

LocAaTioN: SE% NE% sec. 20 7. 51NR. 72W

LITHOLOGY RECORDED BY: Cannia
REMARKS: State Plane Coordinates:

)

<

0.00 - 5.00 (Thickness = 5.00)

a260 SOIL: clae brown

5.00 - 35.00 (Thickness = 30.00)
CLAYSTONE: gray - brown,
4240  sandy 5-20 ft.; minor carbonaceous
shale 20-22 ft.; siltstone, gray
22-24 ft.; sandstone, gray 25-28
4220 — ft.; claystone, gray, minor carb-

onaceous shale near base

35.00 - 112.00 (Thickness = 77.00)

4200 COAL: black

4180

4160

112,00 - 126,00 (Thickness = 14.00)

CLAYSTONE: gray

DRILL TYPE:

<
Q’\’@‘o LITHOLOGY DESCRIPTION

4140 126,00 - 167,50 (Thickness = 41.50)

COAL: black

4120

4100
167,50 - 198,00 (Thickness = 30.50)
CLAYSTONE: gray

4080

3N

SHEET ] OF2
QUAD. NAME: Rawhide h 1 Lt
FOOTAGE LOCATION:
TOTAL DEPTH: 198' DEPTH TO WATER:
ROTARY FOOTAGE: 198' CORE FOOTAGE:
GEOPHYSICAL LOGGING BY: G dwe
LOGGED DEPTH: 189'  LOGGING SPEED: 20 FT/MIN
355 775N 404 954E
GA MA NEUTRON/DENSITY RESISTIVITY &
STRIP AP|UNITS 200 CPS FULL SCAL RS
20 CPS/IN T.C.=3 0] 100 20 ‘&
T.C.z2-3 OHMS s
» -—0
:‘ .
g e Gier
57 50
|
100
150
CAAmp f LS
t o, g
‘;77 A 4 Lsr s 200



4260

4240

4220

4200

4180

4160

4140

4i20

4100

4080—

LITHOLOGY DESCRIPTION

HOLE No. TH-3A

DIFFERENTIAL
TEMPERATURE °F

— 4+ 60708090 100

A r_:fh

32

100

150

00



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-4A SHEET 1
AREA: R 1 Vi e QUAD. NAME: R whide h 7¢!
DATE STARTED: COUNTY: C  be STATE: i
LOCATION: L N L SEC. 20 T-51N R. 72W FOOTAGE LOCATION:

GROUND ELEVATION: TOTAL DEPTH: ! DEPTH TO WATER:
SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 260' CORE FOOTAGE:
DRILLED BY: T. Johnson Drillin Com an GEOPHYSICAL LOGGING BY: Goodwell Inc.
LITHOLOGY RECORDED BY: De Bruin LOGGED DEPTH: 259 LOGGING SPEED: 20 FT/MIN
REMARKS: State Plane Coordinates: 355 295N 404 130E
GAMMA NEUTRON/DENSITY  SP RESISTIVITY
LITHOLOGY DESCRIPTION APIUNITS 200 CPS FULL SCAL | omv
20 CPS/IN CALIPER T.cz3 L. O 100 20
T.C.z2—-3 3579 N OHMS

~ some.

0.00 - 10.00 {Thickness = 10.00)
4260— SAN =  rown ver fine rained
10,00 - 20,00 (Thickness = 10,00}
SAND= as above, silty with
4240  limonite and brick-red inclusions
20.00 - 43,00 (Thickness = 23.00)
SA = liht ra fine rained
az20 43,00 - 44,50 (Thickness = 1,50)

Amat

coate ?
44,50 - 50,00 (Thickness = 5.50)
4200 AYSTONE:z ra silt

50,00 - 86,00 (Thickness = 36.00}
SILTSTONE: qray, argil-
4180 laceous, ainor thin carbanaceous
shale beds
86,00 - 120.00 (Thickness = 34.00)
4160 SILTSTONE: gray, argil-
laceous, with gray, calcarecus
™ siltstone at 92-93 and 104.5-107
4140 — ft., pyritic in places
120.00 - 129,00 (Thickness = 9,00
CLAYSTONE:= edius gray,
qzo  silt
129.00 - 143,00 {(Thickness = 14.00)
SILTSTONEz sedius gray,
4100 argillaceous
143,00 - 178,00 (Thickness = 33.001
COAL = black
4080 178,00 - 183,00 (Thickness = 5.00)
SILTSTONE: gray, argil-
lacegus
4060 18300 - 209,50 (Thickness = 26.50)
COAL.z  thin, silty
cla near base
4040 209,30 - 260,00 {Thickness = 36,50)
CLAYSTONE: gray, silty, argil-
laceous siltstone near top of
a020  interval : _‘_;- ) 5
Gt Ay asP” %‘”’7' "ré' . :
. 7o 262 Lesrsrower
e o{w: o

“% -
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THE GEOLOGICAL SURVEY OF WYOMING

& DIFFERENTIAL €
2P LITHOLOGY DESCRIPTION TEMPERATURE °F R 7%
Qc’o — 4+ 60708090 100 €6,
-—0
4260
4240 —
4220 50
4200
4180
100

4160
4140
4120 150
4100
4080

- —200
4060 —
4040 —
4020~ —250

O et - Temseatore
-F 2a" ”n n?

34



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-4B SHEET ] OF?2

AREA: Rawhide Villa e QUAD. NAME: R~ 7!
DATE STARTED:7/10/87 COUNTY: Cam bell
LOCATION: SE% NE% sec.20 TS5IN R. 72W FOOTAGE LOCATION:
GROUND ELEVATION: 4269.5 TOTAL DEPTH: 204' DEPTH TO WATER:
DRILL TYPE: ROTARY FOOTAGE: 204' CORE FOOTAGE: 21'
DRILLED BY: T. Johnson Drillin Company GEOPHYSICAL LOGGING BY: Goodwell Inc.
LITHOLOGY RECORDED BY: Marshall LOGGED DEPTH: 197' LOGGING SPEED: 20 FT/MIN
REMARKS: State Plane Coordinates: 355 290N 404 150E
GAMMA g(E)UTRFE)SN F/U D&Ng&{ SP RESISTIVITY 4;0)
LITHOLOGY DESCRIPTION API UNITS 0C { Omy 7
20 CPS/IN CALIPER ~ T.C.=3 4, O 100 20 "%
T.C.=2—3 579N OHMS »
0,00 - 20.00 (Thickness = 20.00) TS e 0
4260— SAND: brown, silty, ainor ;3 = -
__ clay in upper 10 ft.; angular R v 7 > _
clinker fra ats 'n lo r 10 ft. ) '(’ Mo 7
4240— 20,00 - 40,00 (Thickness = 20.00) P -
SAND:z gray, and silt, gray, i } -
" ainor coal ra ments > ), _
4220 — 40,00 - 97,00 (Thickness = 57,00} L oo [ —50
CLAYSTONE: and sudstone, é\ ] b
" gray, pyritic in upper 30 ft.; T y ] -
4200 — calcite cemented siltstone L - 1 N
stringer at 53 ft.; 1.5 ft., I *( T
™ coal at 80.5 f . < 5 - -
4180 — 97.00 - 102,00 (Thickness = 5.00) z S —_
SILTSTONE: ra sand e 1 5T 100
T 102.00 - $38.00 (Thickness = 34.00) 7 ] 4 -
460 — CLAYSTONE: and audstone, ; | - 4
__ rayj silty in lower 20 ft, ~ LL -
I . v 4
4140 — ’} -
et B —
= 138,00 - 173,50 {Thickness = 35.50) . i 7
4120 — COAL: ( . sz | 150
ol | B
4100 — o | -
173.50 - £78.00 (Thickness = 4,50) E -
SILTSTONE: artin  ra o (R * O T .
4080  178.00 - 197.00 (Thickness = 19.00} L ? ] J
COAL: . /77| : -L‘ o} 91
| 7 [ i ) 200
’ ;l oo | e o s
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THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-4B SHEET 2 OF 2

DIFFERENTIAL &
LITHOLOGY DESCRIPTION  STRIP TEMPERATURE °F N
LOG — 4 607080 90 100 Se,
g °
4260 <
4240 _
4220 50
4200
4180
100
4160
4140 -
4120 150
4100 _
4080
pas " e — —200

36



THE GEOLOGICAL SURVEY OF WYOMING SHEET 1 OF]

AREA: Rawhide Villa e
DATE STARTED:7/10/87 DATE comP.: 7/10/87 COUNTY: Cam bell

LOCATION: SE% NE% sec. 20 1. 51N R.72W FOOTAGE LOCATION:
GROUND ELEVATION: 4268.2 TOTAL DEPTH: 260" DEPTH TO WATER:

SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 260'CORE FOOTAGE:
DRILLED BY: Nelson Drillin Company GEOPHYSICAL LOGGING BY: Goodwell, Inc.
LITHOLOGY RECORDED BY: Cannia LOGGED DEPTH: 260'  LOGGING SPEED: 20

REMARKS: State Plane Coordinates: 355 760N 404 130E
GAMMA NEUTRON/DENSITY

STRIP Ap| UNITS 200 CPS FULL SCAL

Log 20 CPS/IN CALIPER T.C.=3
T.C.z2-3 3579 NN

LITHOLOGY DESCRIPTION

4260 — 0.00 - 10,00 (Thickness = 10.00)
CLAY: gray with sand
stringers, brown clay, chips

4240 of clinker
10,00 - 21,00 (Thickness = 11.00)
CLINKER: 1i ht brown - oran e

4220  21.00 - 42,00 (Thickness = 21.00)
SANDSTONE: very fine
rained with cla strin ers

4200 42,00 - 53.00 (Thicknes = 11.00)
SANDSTONE: very fine to
sedium rained salt and e er

4180 33.00 - 118.00 (Thickness = 45.00)
CLAY: qray with silt,
sandstone stringers, and tan

4160 — carbonaceous shale

4140 118.00 - 145,00 (Thickness = 27.00)
COAL = black to dark brown

4120
145,00 - 155,00 (Thickness = 10.00)
COAL = black, pyritic

4100
155.00 - 219,00 (Thickness = 64,00}
COAL = black

4080

4060

4040  219.00 - 260,00 (Thickness = 41.00)
CLAY: gray, with
sandstone stringers

4020

o rion

37

FT/MIN

50

100

200

250



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-10A SHEET 1 OF4

AREA: R whi e Vi 1a e QUAD. NAME: R i 7!
DATE COMP.: 7/7 87  COUNTY: Cam bell STATE: W omin
LOCATION: SE4 NE% sec. 20 1.51N R. 72W FOOTAGE LOCATION:
GROUND ELEVATION: 4281.1 TOTAL DEPTH: 535' DEPTH TO WATER:
SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 535'CORE FOOTAGE:
DRILLED BY: Wyomin Hi hway Department GEOPHYSICAL LOGGING BY: Goodwell, Inc.
LITHOLOGY RECORDED BY: Hogle & De Bruin  LOGGED DEPTH: §535'  LOGGING SPEED: 20 FT/MIN
REMARKS: State P ane oor 1nates: 3 ,o N 404,9 OE
S, USSERARTS
“'é} LITHOLOGY DESCRIPTION 20 GPS/IN CALIPER  T.0.23 o 100 20
& T.C.z2-3 3579IN OHMS
4280 0,00 - 5.00 (Thickness = 5.00) 0
PAVEMENT: paveaent base el 10
and fill e -

4260 5,00 - 15,00 (Thickness = 10.00)
CLAY AND SILT: brown,
salt and e r ver fine rained

4240 15,00 - 25.00 (Thickness = 10.00)
SAND: brown, quartz ol 50
rains with black mineral

4220 25,00 - 42,00 (Thickness = 17.00)
SANDSTONE: sostly quartz, —
light orange, coarser than above,

4200 ith black mineral some felds ar
42,00 - 56.00 (Thickness = 14.00)
CLAYSTONE: black silt

4180 56,00 - 60,00 (Thickness = 4,00) —loo
CLAY TONE: black coal
60.00 - 151,00 (Thickness = 91.00)

Ay

4160  COAL:
4140
150
151,00 - 16 .00 (Thickness = 13.00)
420 GHALE: i ht ra
164.00 - 146,00 (Yhickness = 2,00}
SHALE: carbonaceous
4100 164,00 - 179.00 (Thickness = 13.00}
CLAYSTONE: with salt
and e er sandston
4080 179,00 - 183.00 (Thickness = 4,00 200
SHALE: carbonacepus
4060 183,00 - 306,00 (Thickness = 123.00)
SHALE AND SILTSTONE:
gray, brown, with soae salt and
4040  pepper sandstone stringers
250
4020
4000
3980 300
306,00 - 414,00 (Thickness = 108.00)
CLAYSTONE: qray - brown,
3960  with siltstone, shaly asudstone -
__ stringers, sose sandstone —
3940 -
350

38



THE GEOLOGICAL SURVEY OF WYOMING

AREA:

DATE STARTED:
LOCATION: SEC. T.
GROUND ELEVATION:

DRILLED BY:
LITHOLOGY RECORDED BY:
REMARKS:

LITHOLOGY DESCRIPTION

3920 —

3900 —

3880

414,00 - 428.00 (Thickness = 14,00)
COAL = black

3860

TOTAL DEPTH:

428.00 - 490,00 (Thickness = 62.00)
3g40 SHALE: gray - brown,

with soae coal, carbonaceous

material, pyrite, and siltstone
3geo  Stringers

3800
490.00 - 500.00 (Thickness = 10,00)
SHALE: dark brown

3780 with whi e sa dstone

500.00 - 520,00 (Thickness = 20.00)
8§ LE- liht ra

3760 — 92000 - §35.00 (Thickness = 13.00)
SHALE: calcareous,

light brown - yellow

HOLE No. TH-10A SHEET 2 OF 4

QUAD. NAME:

R. FOOTAGE LOCATION:
DEPTH TO WATER:

ROTARY FOOTAGE: CORE FOOTAGE:
GEOPHYSICAL LOGGING BY:

LOGGED DEPTH: LOGGING SPEED: FT/MIN
GAMMA NEUTRON/DENSITY RESISTIVITY
STRIP aAp| UNITS 200 CPS FULL SCAL
Log 20CPS/IN T.C.=3 o] I00 20
T.C.z22-3 OHMS
350
_‘( . Yoo 400
A
P

. ;[ TR 500

39



THE GEOLOGICAL SURVEY OF WYOMING

DIFFERENTIAL
LITHOLOGY DESCRIPTIO

— 4+ 60708090 100

4280

4260

4240

4220

4200

4180

4160

4140

4120

4100
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4020

4000

3980

3960

3940

3920
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3880

3860

3840

40

TEMPERATURE
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THE GEOLOGICAL SURVEY OF WYOMING
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THE GEOLOGICAL SURVEY OF WYOMING

AREA: Rawhide Villa e .
DATE STARTED: 7 9 87
LOCATION: SFL NEX SEC. 20 T. 51N R. 72W

HOLE No. TH-11A SHEET 1 oF 2

COUNTY: Cam bell
FOOTAGE LOCATION:

GROUND ELEVATION: 4253.2 TOTAL DEPTH: 60° DEPTH TO WATER:
SIZE, BIT TYPE: ROTARY FOOTAGE: 160' CORE FOOTAGE:
DRILLED BY: W omin Hi hwa De artment GEOPHYSICAL LOGGING BY: Goodwell Inc.
LITHOLOGY RECORDED BY: Ho 1le LOGGED DEPTH: 158" LOGGING SPEED: 20 FT/MIN
REMARKS: State Plane Coordinates: 355 515N 405 635E
s GUAMA, HEUTEROEY ressTY
LITHOLOGY DESCRIPTION API UNITS
HOLOG 0 Log 20 CPS/IN CALIPER T.C.=3 0 100 20
T.C.z2-3 3579IN OHMS
— 0.00 = 12,00 (Thickness = 12.00) 0
__ BRAVEL: road fill
4240 12,00 - 75,00 (Thickness = 63.00)
— COAL:= black; clay
__ partings at 29-30,
9220 940, 47-49 ft.
4200 — 5o
4180 75,00 - 89.00 (Thickness = 14,00)
SHALE: with claystone
4160 — 07:00 - 122,00 {Thickness = 33.00) %
CLAYSTONE: black, 1
carbonaceous 100 100
4140 (ﬂi
122.00 - 160,00 (Thickness = 38.00) )
4120 — CLAYSTONE:= light gray
slightly calcareous S’
4100 150

42



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-11A

4240 —

4220 —

4200 —

4180

4160

4140

4120

4100

LITHOLOGY DESCRIPTION

DIFFERENTIAL
STRIP TEMPERATURE °F

LOG — 4 60708090 100

50

43

50

100

—150



THE GEOLOGICAL SURVEY OF WYOMING HOLE No. TH-13A SHEET 1 oF 3
AREA: aw 1de Villa e QUAD. NAME: Raw ide School, WY 7+
DATE COMP.: 7/9/87 COUNTY: Cam bell
LOCATION: SE} NE% sec. 20 1.51IN R. 72W FOOTAGE LOCATION:
GROUND ELEVATION: 4294.1 ToOTAL DEPTH: 400’

SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 400" CORE FOOTAGE:
DRILLED BY: Wyoming Highway Department  GEOPHYSICAL LOGGING BY: Goodwell, Inc.
LITHOLOGY RECORDED BY: Hogle LOGGED DEPTH: 399  LOGGING SPEED: 20 FT/MIN
REMARKS: tate Plane Coordinates: 356 320N 405 720E
2 S, BSOERRTEL
WaPe)
Q,é,« LITHOLOGY DESCRIPTION 20 CPS/IN GALIPER T.Cm3 0 100 20
& T.C.=2-3 3579 N OHMS
0.00 - 5.00 (Thickness 3 5,00) ‘ X e L9
SOIL: brown with SRR ;
4280  gravel, audstone 335334’;"3 < S'.a\l.y
5.00 - 32.00 (Thickness = 27,00) ;3.’;3.’;3{; g T
CLINKER: red to yellow - A, puTz, o .
4260  prown with seil and ravel
32,00 - 45,00 {Thickness = 13.00)
CLAY: Jlight gray, —0
4240  silty in part
45.00 - 53,00 (Thickness = 8,00 -
CLAY: gray, grading —
4220  into coal
53,00 - 78,50 (Thickness = 25.50) —
COAL = hlack % —
4200 78,50 - 100.00 {Thickness = 21,50)
CLAY: gray, shaly - —i00
silt in art —
4180 100,00 - 127,00 (Thickness = 27.00}
COAL s hlack
4160 129,00 - 173.00 (Thickness = 44.00)
MUDSTONE: and claystone,
gray - brown 150
4140
173.00 = 178,00 (Thickness = 5.00) .
4120 SILTSTONE:
178.00 - 192,00 (Thickness = {4,00) —
CLAY TO E:z shal —
4100 192,00 - 203,00 (Thickness = 11.00)
SILTSTONE: ~—=200
203.00 - 248.00 (Thickness 45.00) —
4080 SHALE: qray - brown,
with siltstone stringers -
4060
7 248.00 - 295.00 (Thickness = 47,000  —— — 250
4040— CLAYSTONE: light gray, ‘
slightly calcareous, with silty -
shale and gray to gray - brown -
4020 — salt and pepper siltstone
295,00 - 324,00 (Thickness = 29.00) _—
SILTSTONE: with claystone —
4000  and sandstone, very fine grained,
salt and pepper —300
3980
324,00 - 340,00 (Thickness = 36,00} -
CLAYSTONE: with gray, salt _
3960  and pepper, Fe-rich, very fine
grained siltstone, and some sandstone
30
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THE GEOLOGICAL SURVEY OF WYOMING

AREA:

DATE STARTED:
LOCATION:

GROUN

SIZE, BIT TYPE:

SEC.
D ELEVATION:

DRILLED BY:
LITHOLOGY RECORDED BY:
REMARKS:

3
Q’\/Q/«'\
Q,Q/

&
3940

3920

3900 —

LITHOLOGY DESCRIPTION

360.00 - 400,00 (Thickness = 40.00)
SHALE: with claystone

and minor argillaceous salt and
pepper sandstone, silty in part

DATE COMP.:

T.

TOTAL DEPTH:
DRILL TYPE:

R.

FOOTAGE LOCATION:

ROTARY FOOTAGE:

SHEET 2 OF 3

STATE:

DEPTH TO WATER:

CORE FOOTAGE:

GEOPHYSICAL LOGGING BY:

LOGGED DEPTH:

NEUTRON/DENSITY
200 CPS FULL SCAL

CALIPER T.C.=3
3579 IN

Gaaa”

4
4
Ao

7 s

eur o

45

SP
| Omv
“H+

S”

LOGGING SPEED:

RESISTIVITY

o) 100 20
OHMS

~ 7
OS¢

FT/MIN

<o
€
350



THE GEOLOGICAL

4280 —
4260
4240
4220
4200
4180
4160 —
4140
4120 —
4100
4080
4060
4040

4020

3980
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SURVEY "
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WYOMING HOLE NO. TH-13A SHEET 3 OF 3
DIFFERENTIAL
P TEMPERATURE °F
— 4+ 60708090 100
. )
0 -
\ |
y
X .} i
oo rﬁ*ﬁ_
1
{
\
o
— 50
. -
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THE GEOLOGICAL SURVEY OF WYOMING SHEET 1 OF 2
AREA: Rawhide Villa e QUAD. NAME: Rawhide School WY 7%

DATE STARTED#Z 10 87 DATE COMP.: 7 10 87 COUNTY: Cam bell

LOCATION: SFL NF SEC. 20 T.51IN R. 72W FOOTAGE LOCATION:

GROUND ELEVATION: 4272 .4 DEPTH TO WATER:

SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 300' CORE FOOTAGE:

DRILLED BY: Nelson Drillin Company GEOPHYSICAL LOGGING BY: Goodwell, Inc.
LITHOLOGY RECORDED BY: Cannia LOGGED DEPTH: 29

REMARKS: e Pl ne C rdinates: 355 865N 405 285E
> O U LA
N Q) API | Omv g
A LITHOLOGY DESCRIPTION A
Q’é/ ° 20 CPS/IN CALIPER ~ T.C.=3 . O 100 20 g%
& T.C.z2-3 3 79N OHMS 7
0.00 - 14,00 (Thickness = 14,00) I °
4260 CLAY: brosn - gray ! '
14,00 - 44,50 (Thickness = 30.50) SR R
CLAYSTONE: gray, with o -
4240  thin coal at 38-42 ft.
44,50 - 127.00 (Thickness = 82.50) £ 50
4
220 COAL: black
4200
4180
100° 100
4160 —
a140 127,00 - 240,00 (Thickness = 113.00)
SHALE: gray
4120 150
4100 —
4080 -
—200
4060
4040
240,00 - 298.00 (Thickness = 58,00}
4020 CLAYSTONE: gray, with 250 250
andstone stringers
4000 .
e —
3980 a1
4 A 300
Gramashiy. Aegerrs

47




THE GEOLOGICAL SURVEY OF WYOMING

> DIFFERENTIAL

€ LITHOLOGY DESCRIPTION TEMPERATURE °F
<& — 4+ 60708090 100

4260
4240
4220
4200
4180
4160 —
4140
4120
4100 —

4080

4040

4020

3980

Dirre cwmn empeon e

48
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THE GEOLOGICAL SURVEY OF WYOMING

AREA: Rawhide Villa e

DATE STARTED: 7 9 87 DATE COMP.: 7 9 87
LOCATION: SE¥ NEY4 sec. 20 T.51INR. 72W

GROUND ELEVATION: 4285.9 TOTAL DEPTH:
SIZE, BIT TYPE: DRILL TYPE:

LITHOLOGY RECORDED BY: Cannia LOGGED DEPTH: 43 LOGGING SPEED:
REMARKS: State P ane oor 1nates: . .
st A, WEUTRQUOENSTY S meseTuy
LITHOLOGY DESCRIPTION API UNITS 1 Omv
Log 20 CPS/IN CALIPER T.Cz3 L. O 100
T.C.z2—3 3579 IN OHMS

4280  0.00 - 17,00 (Thickness = 17.00)
CLAY: unconsolidated
with silt and clinker,
4260 brown ra orane
17.00 - 54,00 (Thickness = 37.00)
CLAYSTONE: gray with
4240  trace carbonaceous shale
54,00 - 120,00 (Thickness = 46.00)
4220 CLAYSTONE: gray, brown,
with siltstone and traces of
salt and pepper sandstone
4200
4180
4160 — 120.00 - 136.00 (Thickness = 16.00)
SHALE: with gray,
rt] carbonaceous cla stone
4140 136,00 - 155,00 (Thickness = 19.00)
SANDSTONE: with siltstone,
trace rite
4120 155,00 - 162,00 (Thickness = 7,00}
162,00 - 197,00 (Thickness = 35.00}
qi00 COAL: black with
minor sandstone stringers
4080 197.00 - 256,50 {Thickness = $9.50)
CLAYSTONE: gray, partly
carhonacecus; with
4060  sandstone stringers
4040 R
4020

256,50 - 349,00 (Thickness = 92.50)
4000 — COAL = black

3980

3960

3940

HOLE No. TH-17A

QUAD. NAME: Raw ide School, WY 7%
COUNTY: Cam bell STATE: W omin
FOOTAGE LOCATION:

440' DEPTH TO WATER:

ROTARY FOOTAGE: 440' CORE FOOTAGE:
GEOPHYSICAL LOGGING BY: Goodwell, Inc.

Newzant

49

20

SHEET 1 OF 3

FT/MIN

50

—200

—300

30



THE GEOLOGICAL SURVEY OF WYOMING SHEET 2
AREA: QUAD. NAME:
DATE STARTED: DATE COMP.:
LOCATION: SEC. T. R. FOOTAGE LOCATION:
GROUND ELEVATION: TOTAL DEPTH:
SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: CORE FOOTAGE:
GEOPHYSICAL LOGGING BY:
LITHOLOGY RECORDED BY: LOGGED DEPTH: LOGGING SPEED:
REMARKS:
Q} GAMMA g%%ngsN l-{U DLELNS?&I RESISTIVITY
2% API UNITS
Qé:\ LITHOLOGY DESCRIPTION 20 CPS/IN T.0.23 0 100 20
& T.C.z2-3 OHMS
349.00 - 406,00 (Thickness = §7.00)
3920 CLAYSTONE: gray
3900
3880 M,‘ o
406.00 - 417,00 (Thickness = 11.00) & L

SILTSTONE: gray, tan,
3860 Wi 1 stone

417,00 - 439.00 (Thickness = 22.00) Cruraty v

SANDSTONE: qgray, o -

fine grained

50

OF 3

FT/MIN



THE GEOLOGICAL SURVEY OF YOMING

IFFERENTIAL
LITHOLOGY DESCRIPTION

HOLE NO.

TEMPERATURE

TH-17A

°F

— 4 60708090 100

4280

4260

4240

4220

4200

4180

4160 —

4140

4120

4100 —

4080

3980 —

3960

3940

3920

3900

3880

3860

M ks

51

- Empres &

50

100

150

200

250

300

350

—400



THE GEOLOGICAL SURVEY OF WYOMING
AREA: Rawhide Villa e QUAD. NAME:
DATE STARTED: 7/8/8 DATE comp.: 7/8/87
LOCATION: SE% NEs; sec.20 1.51N Rr.72W
GROUND ELEVATION: 4292.2 TOTAL DEPTH:
SIZE, BIT TYPE: DRILL TYPE:

DRILLED BY: Wyoming H1g way epartment
LITHOLOGY RECORDED BY: Hog e LOGGED DEPTH: 538

REMARKS: State Plane Coordinates: 356 565N 404 950E
GAMMA NEUTRON/DENSITY
STRIP AP UNITS 200 CPS FULL SCAL

20 CPS/IN T.C.=3
T.C.z2-3

FOOTAGE LOCATION:
540"
ROTARY FOOTAGE: 540"

LITHOLOGY DESCRIPTION

LOG

— 0,00 - 25,00 {Thickness = 25,00}
SANDSTONE:= light brown,
buft, orange, medius grained,
argillacecus, with heavy
4260  Rinerals and clinker fragments _——
25.00 - 80,00 (Thickness = 53.00)
SANDSTONE: gray, salt

4280

4240  and pepper, very fine grained, e
calcareous cement, with clay r § ot | Acorsser,
S| " e
4220 3 . ?
80.00 - 94,00 {Thickness = 14.00} - " o ;7
e200 CLAYSTONE: dark brown - 3 D
black, silty, some carbonaceous shale —— - Lo CTCT
94,00 - 121,00 (Thickness = 27,00} 1‘/’”" Y ’{{
4180 CoAL.: black | i ;
121,00 - 138.00 (Thickness = 17.00) < i ; :,;
CLAYSTONE: light gray, silty —— | e
4160 jj ‘ 2 -
138,00 - 168,00 (Thickness = 30.00} P N
— €0oAL: black { ; ] -
4140 { {f}
a S~
— i <
4120 — 168,00 - 266,00 (Thickness = 93,00} LT~ T -
CLAYSTO E: gray, silty - -—‘T 3
§ 8
4100 7%
rd
4080 - i
I 2)
4060 - Z{
&
- -

4020 — 266,00 - 277,00 (Thickness = 11.00)
' SANDSTONE:= light gray,
—i very fine grained, calcareous
4000 — 277.00 - 307.00 (Thickness = 30.00)
SILTSTONE: gray - light
— ra sand ver calcareous
307.00 - 347.00 (Thickness = 40.00)

T

3980
CLAYSTONE: gray, silty,
— with sinor gray - white calcareous
3gg0  Siltstone strin ers

347.00 - 350.00 (Thickness = 3.00)
SHALE: carbonaceous, very coaly

GEOPHYSICAL LOGGING BY:

HOLE NO. TH-19A
aw 1de Sc oo , WY

0

o

DEPTH TO WATER:

CORE FOOTAGE:
00 we ,

LOGGING SPEED:

Inc.

RESISTVITY

{00 20
OHMS

FT/MIN

50

100

—200

—250

350



THE GEOLOGICAL SURVEY OF WYOMING

AREA:

DATE STARTED:

LOCATION: SEC. T. R.
GROUND ELEVATION:
SIZE, BIT TYPE:
DRILLED BY:
LITHOLOGY RECORDED BY:

DRILL TYPE:

REMARKS:
a
\S/ R
K LITHOLOGY DESCRIPTION
Q@
C
3960 350,00 - 416,00 (Thickness = 66.00)
CLAYSTONE: gray, slightly
silty, minor dark gr y shale
3940
3920 —
3900

414,00 - 431,00 (Thickness = 15.00)
SILTSTONE: light gray,
3880 argillaceous, minor claystone e
431,00 - 470.00 (Thickness = 39.00)
SANDSTONE: light gray,

3860 guartz rich, fine grained

470,00 - 509.00 (Thickness = 39.00)
3840 L AYSTONE: light gray,
argillaceous, with minor dark gray

siltstone and carbonacecus shale
3820

509.00 - 522,00 (Thickness = 13.00)
3800 SANDSTONE: light gray,

very fine grained

522,00 - 540,00 (Thickness = 18.00)
3780 CLAYSTONE: with siltstone,

light gray, and minor dark brows

carbonaceous shale
3760

TOTAL DEPTH:

HOLE NOo. TH-19A
QUAD. NAME:
STATE:
FOOTAGE LOCATION:
DEPTH TO WATER:
ROTARY FOOTAGE: CORE FOOTAGE:
GEOPHYSICAL LOGGING BY:

LOGGED DEPTH: LOGGING SPEED:
GAMMA NEUTRON/DENSITY SP RESISTIVITY

API UNITS 200 CPS FULL SCAL | omv

20 CPS/IN T.C.=3 ar (0] 100 20
T.C.z2-3 OHMS

o0’
500
Garmresy P
b e s s

53

SHEET 2 OF 4

FT/MIN

350

500



THE GEOLOGICAL SURVEY OF WYOMING HOLE NO. TH-19A  SHEET 3 OF 4

N DIFFERENTIAL
TEMPERATURE °F

13 O
Q@@ — 4 60708090 100

4280
4260

bmtbens | Jermpemtore 50
.- | . "o 1o

4240

4220

4200
100

4180

4160

SO
4140 S0 150

4120

4100
= 200

4080

4060

250
4040

4020

4000
¥ —300

3980

3960

—350
3940

3920

3900

400

3880

3860

54



THE GEOLOGICAL SURVEY OF WYOMING

N

< DIFFERENTIAL
© 4y LITHOLOGY DESCRIPTION ~ STRIP TEMPERATURE °F
& LOG — 4 60708090 100
3840 -
3820
3800

3780

3760

55



THE GEOLOGICAL SURVEY OF WYOMING HOLE No. TH-22A SHEET 1 oF 2

AREA: Rawhide Villa e QUAD. NAME: Rawhide School WY 7¢'
DATE STARTED://10/87 DATE comP.: 7/10/87 cCouNTY: Campbell

LOCATION: SE% NE% sec. 20 1. 51NR. 72W FOOTAGE LOCATION:

GROUND ELEVATION: 4305.8  TOTAL DEPTH: 460

SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 460' CORE FOOTAGE:
DRILLED BY: Wyoming Hig way epartment GEOPHYSICAL LOGGING BY: 00 we 1, Inc.
LITHOLOGY RECORDED BY: & ruin annia LOGGED DEPTH: L GING SPEED:

REMARKS: State Plane Coordinates: 356 545N 404 340E
GAMMA NEUTRON/DENSITY
API UNITS 200 CPS FULL SCAL
20 CPS/IN CALIFER  T.C.=3
T.C.=2-3 3579 N

LITHOLOGY DESCRIPTION

4300  0.00 - 21,00 {Thickness = 21.00)
SAND: and sandstone,
light brown, very fine grained

4280 21,00 - 52,00 {(Thickness = 31.00)
CLAYSTONE: silty,
vediua gray, with trace coal,

4260  and light gray fine grained sandstone

32,00 - 122,00 (Thickness = 70.00}
a240 SANDSTONE: light gray,
very fine grained, with
trace coaly material
4220

gz00 122,00 - 135,00 (Thickness = 13.00}
SANDSTONE: light gray,
fine grained, with silty claystone

4180

135,00 - 133,00 (Thickness = 18.00)
4160 CLAYSTONE: asedium gray,

silty, with minor dark brown shale
T 153.00 ~ 176,00 (Thickness = 23.00)

4140 COAL:z black, with trace of
gray - brown shale, imbedded pyrite

aiz0 176,00 - 281,00 (Thickness = 105.00)
CLAYSTONE: silty, light
gray - gray, sinor coal and coaly
material, with siltstone and

4100
sandstone stringers

4080

4060

4020
281,00 - 286.50 (Thickness = 5.50)

COAL =  lack
a000  286.50 - 295.00 (Thickness = 8.50)
SHALE: artin
295.00 - 400,00 (Thickness = 105.00)
3gs0 COAL: black, trace sandstone

3960

56

FT/MIN

50

100

150

200

250

300



THE GEOLOGICAL SURVEY OF WYOMING

AREA:

DATE COMP.:

LOCATION: SEC. T.
GROUND ELEVATION:

SIZE, BIT TYPE: DRILL TYPE:

DRILLED BY:
LITHOLOGY RECORDED BY:

B\

<
Q,\’Q:o LITHOLOGY DESCRIPTION

L((Q/

3940

3920 —

|
—_—

3900 400.00 - 440.00 (Thickness = 40.00)
— CLAYSTONE: gray, very silty,

lightly calcareous, slightly coal
3880 sligntly ¢ s S11ghtly Y

3860 440,00 - 46000 (Thickness = 20.00)
SILTSTONE: gray - brown

COUNTY:

R. FOOTAGE LOCATION:

ROTARY FOOTAGE: CORE FOOTAGE:
GEOPHYSICAL LOGGING BY:
LOGGED DEPTH:

GAMMA NEUTRON/DENSITY RESISTIVITY
STRIP AP UNITS 200 CPS FULL SCAL
Log 20 CPS/IN CALIPER T.C.23 0 100 20
T.C.=2-3 3579IN OHMS
G wts 2B v

57

—350

450



THE GEOLOGICAL SURVEY OF WYOMING

AREA: R i Vi1 e QUAD. NAME: Rawhide School WYy 7'
DATE STARTED:7/10/87 COUNTY: Cam bell
LOCATION: SE% NE4% sec. 20 7. 5INR. 72W FOOTAGE LOCATION:
GROUND ELEVATION: 4294.6 DEPTH TO WATER:
SIZE, BIT TYPE: DRILL TYPE: ROTARY FOOTAGE: 320' CORE FOOTAGE:
DRILLED BY: Wyoming Highway Department GEOPHYSICAL LOGGING BY: Goodwell, Inc.
LITHOLOGY RECORDED BY: De Bruin LOGGED DEPTH: 317 LOGGING SPEED: 20
REMARKS: State Plane Coordinates: 356 985N 405 285E
o L
LITHOLOGY DESCRIPTION Loc 2 .CPS/N CALPER  T.C.=3 0 100 20
T.C.z2-3 3579 N OHMS

0,00 - 10.00 (Thickness = 10.00)
S0ILe light brown,
4280 (13 rich
10,00 - 25,00 (Thickness = 15.00) 3
D= tan, fine grained
4260 7500 - 35.00 (Thickness = 10.00)
SAND: light gray, orange,
with aroon Fe-rich material
4240 35,00 - 52.50 (Thickness = 17.50)
CLAY: silty, gray,
with carbonaceous shale
4220 52,50 - 87.00 (Thickness = 34.50)
COAL =z black
87.00 - 167.00 (Thickness = 80.00)
4200 CLAYSTONE: qray, silty,
with ainor siltstone stringers

4180

4160

4140

167.00 - 236,00 (Thickness = 69.00}
4120 cpALz black, with
claystone parting at 229-233.5 ft.

4100

4080

4060 234,00 - 275.00 (Thickness = 39.00)
CLAYSTONE: gray - dark gray;
silty, carbonaceous shale near top

4040

4020

275.00 - 304,00 (Thickness = 29.00)
CLAYSTONE: brown - gray,
4000  with minor siltstone stringers

304.00 - 318.00 (Thickness = 14.00)
3980 CLAYSTONE: brown -
dark gray, silty coriow
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DIFFERENTIAL
LITHOLOGY DESCRIPTION TEMPERATURE °F
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