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THE HILL CREEK OIL-IMPREGNATED SANDSTONE DEPOSIT
prepared by
J. Wallace Gwynn, Ph.D.

INTRODUCTION

The Hill Creek oil-impregnated sandstone deposit is located on the rugged,
southern flank of the Uinta Basin, in Uintah County, Utah. It lies westward
of the P.R. Springs oil-impregnated sandstone deposit, being separated by the
Willow Creek drainage system. It also lies eastward of the Sunnyside
oil-impregnated sandstone deposit, being separated by the Green River

drainage.

The area of this report is bounded by latitude 30° 30' to 39° 45!
north and 109° 37' 30" to 110° 00' 00" west. The USGS Firewater Canyon

15' guad, the Agency Draw NW and the Flat Rock Mesa 7.5' quads cover the area.

Two federal administrative units exist within the study area. They are 1)
the Naval 0il Shale Reserve No. 2, Which covers Townships 12 and 13 South, 18

and 19 east, and 2) a portion of the Uintah and Ouray Indian Reservation.
PURPOSE

This report is to present a compilation, interpretation and discussion of
the geological and technical data that are currently available on the study
area. Funding for the project was provided by the U.S. Department of the

Interior, Bureau of Land Management.



STRATIGRAPHIC SETTING

The major stratigraphic units or formations that are present in the Hill
Creek area are the Eocene Green River Formation and the underlying Wasatch
Formation. The Green River Formation is broken into a number of individual
members. Members of particular interest in the Hill Creek area, in ascending
order, are the Douglas Creek, Parachute Creek and Evacuation Creek. The
important Mahogany oil-shale bed occupies a stratigraphic position at the base
of the Parachute Creek Member and conformably overlies the Douglas Creek

Member.

Oil-impregnated sandstones of the Hill Creek deposit are positioned
stratigraphically both above the Mahogany cil-shale in the lower Parachute
Creek Member and below it in the upper Douglas Creek Member. These
oil-impregnated sandstones are part of a persistent set of sandstone beds that
are traceable for hundreds of miles throughout the southern portion of the
basin. The Mahogany 0il shale is of great economic importance and has been
used as a key marker bed in studies within the area and throughout ‘the Uinta

Basin.
STRUCTURAL SETTING

The general structural setting, within the southern flank of the Uinta
Basin, is that of a variety of sedimentary lithologies dipping gently
northward towards the central portion of the basin. In the vicinity of the

Hill Creek area, the dip of the beds is about 1.5 degrees as determined from



structural contours drawn on top of the Mahogany oil-shale bed (Cashion, 1967;

plate 1).

The Hill Creek anticline, the only major structural feature which
interrupts the gentle, northward regionally dipping beds (Cashion, 1967,
p.22), is a northwest-trending structure occurring within the southeast
quarter of the study area. Faulting and jointing along the southern flank of
the Hill Creek anticline also create a zone of disturbance and weakness within
the southeastern quarter of the study area, just south of Flat Rock Mesa and

through Lower Wagon'Canyon.
SOURCES OF GEOLOGIC DATA

Stratigraphic data and field observations pertaining to the Hill Creek
oil-impregnated sandstone deposit have been taken from the following sources:
Baldwin (1971), Blair (1971), Cashion (1959), Cashion (1967), Gwynn and Dalton

(1969), Peterson (1975), and Quigley (1970).

Data from Cashion (1959) consist of short, graphic logs of core holes
within the Naval Q0il-Shale Reserve No. 2. Both the location and surface
elevation are given for each hole; the presence of tar sand was determined

from lithologic log descriptions.

Data from Cashion (1967) consist of portions of measured sections from
throughout the southern Uinta Basin. The general locations of the sections
and the presence of any oil-impregnated sandstone are noted. Neither surface

elevation nor depth below the surface are given on the logs.



‘Data from Peterson (1975) consist of carefully documented stratigraphic or

lithologic logs of three core holes from the Flat Rock Mesa area.

Data from Baldwin (1971) consist of brief notes concerning oil-impregnated
outcrops within the area. Exact locations, elevations and stratigraphic

relationship to the Mahogany oil shale bed are not provided.

Data from Gwynn and Dalton (1969) consist of brief notes concerning
oil-impregnated outcrops or very general lithologic sections. These data do
not contain accurate elevations or stratigraphic reference to the Mahogany oil

shale,

Data from Quigley (1970) and from Blair (1971) consist of brief reports on

field investigations as reported in work progress reports.

Point locations represented by the above data or observations are
described in appendix A, and are plotted on figure 1, (a 1:100,000 scale

topographic map), using the following symbols.

Cashion (1959)..; .......... TR ERIRIAN
Cashion (1967)...iceecereccenennnnas ]
Peterson (1975)...cc0uen. ..........(:)
Baldwin (1971)..ivececrecnncconnnns .

Gwynn and Dalton (1969).............
Quj-gley (l970)ooo..uoootoo.o-..-oooSn QUigley—l

Blair (1971) ooooo e ¢ e e v RNISERLEENRER OTSN S' BlaiI‘-l






ECONOMIC GEOLOGY

The economic aspects of the Hill Creek ocil-impregnated sandstone deposit
to be considered include its areal extent, its lenticular nature, thickness,

overburden, engineering properties and land status.
Areal Distribution

From an interpretation of available data, it is estimated that some 120
square miles within the study area are underlain by oil-impregnated
sandstones, as indicated on figure 1. The saturation is abruptly terminated
on the south by a system of joints which trend approximately N 66° W. To
the northeast, the saturation appears to become very weak, and the beds become
thin., To the west, saturation is not found within the deeply incised canyons

extending eastward from the Green River.
Lenticular Nature and Thickness

The oil-impregnated sandstones of the Hill Creek area do not consist of
either vertically- or horizontally-continuous, massive units. Instead, the
deposit actually consists of zones of individual oil-impregnated sand lenses,
separated by pon-impregnated lithologic units. Vertically, both the thickness
and the stratigraphic pattern within a zone can change from one location to
another., These changes can readily be seen in figure 2, which shows a
cross-section through the Flat Rock Mesa area, developed from the Hill Creek

cores number one through three from Peterson (1975). This same type of
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changing oil-impregnated sandstone pattern has also been observed by the

author in the P,R. Springs deposit to the east.

The thickest and the richest sections of oil-impregnated sandstone within
the Hill Creek deposit appear to be located within the genmeral vicinity of
Flat Rock Mesa. Northward from this area, both the thickness and grade of the
individual beds or lenses seem to diminish. The data that are available
concerning the presence, thickness“and richness of oil-impregnated sands at

the numerous sites indicated on figure 1 are given in appendix A.
Overburden

The thickness of overburden, or that non-impregnated rock which covers the
oil-impregnated sandstones, varies from less than 100 feet to more than 1000
feet within the bounds of the study area. Due to a lack of stratigraphic
data, however, an accurate representation of the overburden thickness cannot

be given in this report.

A generalization of the overburden thickness can be made by using the
thickness of strata above the top of the Mahogany oil-shale bed, as shown in
figure 3. This generalized map was developed, using Cashion's (1967)

structural contours drawn on the top of the Mahogany oil-shale bed.

To obtain the actual overburden thickness, the thickness of
non-impregnated rocks sandwiched between the top of the Mahogany bed and the
bottom of the overlying ocil-impregnated sands as well as the thickness of

these sands, must be subtracted from the generalized overburden thickness.
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EXPLANATION

—— Y0 e Thickness of Overburden

Note: The thickness of the overburacen is measured from the top of the
Mahogany 0il-Shale bed, and nct from the top of the uppermost oil-impregnated
sandstone bed above the oil-shale. Zonmes of lenticular, oil-impregnated
sandstone units, of variable thickness, often separated by non-impregnated
units, are found both above and below the Mahogany 0il-Shale zone throughout
some or all of the area.



The actual location and elevation of an overburden measurement must also be
taken into consideration. In the vicinity of Flat Rock Mesa, for example, the
apparent overburden thickness is about 400 feet but, after subtracting the
appropriate values (as indicated above), the actual thicknesses range from 40

feet at the HC-1 core site to 310 feet at the HC=-3 site.

Farther to the north and east of Flat Rock Mesa, the thicknesses of the
"mahogany-to-impregnated rock" interval appear to increase, both above and
below the Mahogany oil-shale bed. An interpretation of Cashion's work (1959
and 1967) suggests that these thicknesses can be at least as great as 65 feet
above the top of the Mahogany, and at least 50 feet below the bottom of the
Mahogany. The thickness of the oil-impregnated zone and of the individual

beds above the non-impregnated interval varies greatly.
Engineering Properties

Important factors in evaluating the economic potential of an oil-
impregnated sandstone include permeability, porosity, pore saturation, gallons
of bitumen per tdn, percent volume, percent weight, percent sulfur and oil API
gravity. A listing of these data taken from Peterson (1975) is given in
appendix B, pages a-g, and a summary of these data is given in table 1. These
data show a definite west-to-east trend in the sands as follows: an‘increase
in the permeability, an increase in the porosity, a decrease in pore
saturation for oil but an increase in water, a decrease in the gallons per ton
of o0il, its percent of the volume, and its weight percent. The percent
sulfur, and the gravity (API/density) of the oil vary, but not in a consistent

manner.



Core Hole
*HC-1
(low value)

(high value)

*HC=2
(low value)

(high value)

*HC-3
(low value)

(high value)

Table 1. Physical and Chemical Properties of Hill Creek
Oil-Impregnated Sandstones and Oils.
Pore
Permeability Saturation Gal/ % %
Before After Porosity 0il Water Ton Vol Wt.
41.02 228.4 21.6 45.09 9.57 10.63 9.80 4.30
.01 2.4 11.6 13.80 2.00 4.30 4.40 1.80
240,00 1355.0 30.5 82,10 27.40 21.10 20,10 8.50
108.42 341.9 22.56 34.46 15.86 8.36 7.59 3.37
.01 2.4 14.9 6.90 1.00 2,60 1.20 0.50
412,00 980.0 30.1 67.90 89.20 15.30 1.4.20 6.20
277.78  367.09 23,59 23,93 29.38 5.93 5,48 2.40
.60 2,50 l6.50 3,70 7.90 1.00 0.90 0.40
1140.00 1145.00 28.30 73,10 64.50 17.70 17.20 7.20

* Average value

%
3

.39

.45

.4l

Grav.
Ext. 0il

API/Dens.

7.5/1.018

10.5/0.996

6.5/1.026



Other engineering data are found in Johnson, L.A., Marchant, L.C., and Cupps,

C.Q., 197s.

Land Status

The major portion of the Hill Creek oil~impregnated sandstone deposit is
on the-Uintah and QOuray Indian Reservation, as shown on figure 4. Townships
12 and 13 South, Ranges 18 and 19 East constitute the Naval 0il Shale Reserve

No. 2, and the remainder of the land consists of patented, BLM and State land.
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Much of the Uintah and Ouray Indian Reservation and the BLM land is
also covered by other Federal Agency Protective withdrawals. Land ownership
taken from BLM 1:100,000 scale metric topographic map, Seep Ridge,
Utah-Colorado, 1981.
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APPENDIX A

For each of the seven references cited, either a summary, direct insert or
an illustration will be included within this appendix.

Cashion, W.B., 1959: These data, copies of lithologic logs, are found on
pages a-c of this appendix.

Cashion, W.B., 1967: Data interpreted from Plate 3, Stratigraphic
Sections, is as follows.

(A) Big Canyon - Section 14, T, 13 S., R. 17 E. and Sec. 7, T.
13 S., R. 18 E.: No oil-impregnated sandstone shown in the 480
feet above, or in the 1550 feet below the Mahogany oil shale.

(B) Wild Horse Canyon - Secs. 15 and 16, T. 14 S., R. 17 E.: No
oil-impregnated sandstone shown in the 2250 feet below the
Mahogany o0il shale; stratigraphic section does not extend above
0il shale.

(G) Green Canyon - Secs. 7, 8, 9 and 10, T. 13S., R. 20 E.: No
oil-impregnated sandstone shown in the 950 feet above the
Mahogany 0il shale; stratigraphic section does not extend below
the oil shale.

Data interpreted from plate 4, Stratigraphic Sections, showed no
oil-impregnated sandstone to be present in any of the following
eight locations. The distance above or below to which the
section extended from the top or bottom of the Mahogany
oil-shale bed is given.

No. Sec, Twp. Rng. Location Above Below
12 26 14 17 Near Wild Horse Canyon .75 40
13 8 14 18 Firewater Canyon 100 25
14 1 14 19 - Mouth Horsecorn Canyon 75 25
16 6 14 19 Tabyago Canyon - 60 40
16 22 14 19 Horsecorn Canyon €0 40
17 36 14 20 Flat Rock 50 60
21 9 15 18 Chandler Canyon 60 50
22 - 17 15 20 Wagon Canyon 70 50

Peterson, P.R., 1975: Data presented (see figure 2 of this report) as
Cross Section 4-Hill Creek. ,



Baldwin, T.A., 1971: These data include some eleven, short, site-specific
observations. The observations are as follows:

(1) Sec. 14, T. 13 S., R. 19 E.: 15' of "Channel ss" w/ good oil stn
at top of "Colored School Section.”

(2) Sec. 19, T. 13 S., R. 20 E.: 15' channel ss w/ good oil stain,
out into top of "Hacky" unit.

(3) Sec. 13, T. 13 S., R, 18 E.: "Hacky" ss w/ v slt oil stn.

(4) Sec. 32, T. 13 S., R. 18 E.: 15' ss w/ slt oil stain @ 80 feet
"Hacky" mbr.

(5) Sec. 23, T. 13 S., R. 19 E.: "Towave", No permeable ss.

(6) Sec. 23, T. 13 S., R, 19 E.: 5' of "Towave" sd w/ 1lt. speckled
oil stain.

(7) Sec. 22, T. 13 S., R. 19 E.: 20' of Towave sd w/ o0il stain, rich
at top, weak @ bottom.

(8) Sec. 26, T. 13 S., R. 19 E.: 15' of "Towave: Sd w/ good oil sat.
in top 1' grading.down tc v slt stn at bottom.

(9) Sec. 27, 34, T. 13 S., R. 19 E.: 40' of "Towave" w/ 30' of oil
stain grading from saturated in top 3' to slt specks @ bot.

(10) Sec. 3 T. 14 S., R. 19 E.: "Towave", No permeable ss.

(11) Sec. 35, T. 14 S., R. 19 E.: "Towave", 10' w/ 6' of good o0il
saturation.

Gwynn, J.W., and Dalton, E., 1569: These data consist of notes on
specific localities and are found on pages d-j of this appendix.

Quigley, S., 1970: This reference consists of a short progress report,
and is included in this appendix as page k.

Blair, (1971). This reference consists of a short "work progress
report,” and is included in this appendix as page 1.



NAVAL OIL-SHALE RESERVE-NO. 2, UTAH

Lithologic logs of cores from holes 1-18, Naval Oil-Shale Reserve
No. 2, Uintah and Carbon Counties, Utah

Depth to 3 Depth to
top of |Thickness Description topof |Thickneas Description
unit (feet)| (feet) unit (fu.-t) (feet)
Core hole 1; SEY,SEY, sec. 36, T. 12 S,, R. 19 E.; ground elev 5,658 ft
61.0 5.0 | Marlstone, gray and 87.3 6.0 | Marlstone, tan, with
bll-onn fower half is cherl. stringers 2-10mm
silt
68.0 .1 | Tuft, )ellou-bmwn. . 03.3 6.2 |{0Qil shAIE. dark-gray.
66.1 4.2 Marlstone, gray. 99.5 1.9 | Marlstone, tan.
70.3 .4 uff, tan. 101.4 1.9 | Oil ahale, dark-gray.
70.8 2.7 | Marlstone, gray. 103.3 7.0 | Maristone, gray and tan.
73.5 1.8 | Oil ahale, dark-gray. 110.3 6.2 { Oil shale, dark-gray.
5.3 3.9 | Marlstone, gray. 116.5 9.9 Marlstone, tan and
79.2 8.1 Qil shale, dark-gray. brown, varved: upper
1.5 feet is silty

Core hole 5; NEY,NW, sec. 30, T. 12 S,, R. 19 E.; ground elev 5.556 ft

105.0 6.5 | Siltstone, blue-gray, limy, 135.9 4.9 | Oil shale, dark-gray.
111.5 3.5 | Marlstone, brown, siity. 140.8 .3 | Oil shale, dark-gray, with
115.0 1.8 Ma.r]qwne. brown. tuff stringers.
116.8 313.7 | Qil ahale, dark-gray. 141.1 1.8 | Oil shale, dark-gray.
130.5 .1 | Tufl, oil-stained. 142.9 2.9 | Marlswaoe, browa.
130.6 .4 | Oil shale, with tuff 145.8 3.0 | Oil shale, dark-gray.
stringer at top. 148.8 .4 | Oil shale with stringers
131.0 1.7 Marlstone, brown. of wuff.
132.7 1.5 | Oil shale, dark-gray, 149.2 .9 | Maristoas brown.
134.2 1.7 Marlstone, brown.
Core hole 7; NWYSW1, sec. 26, T. 13 S., R. 18 E. (unsurveyed); ground
elev 6,881 ft
390.0 60.3 | Sandstone, fine-to medium-l 469.2 0.7 | Limestone, taa, with
srained, limy, and inter- contorted badding at
bedded blue-gray marl- base.
stone.
450.3 2.9 | Marlstone, tan. 469.9 1.4 | Marlstone, tan, containing
453.2 3.2 | Oii shale, dark-gray. contorted tuff bed.
456.4 .9 | Lost core. 471.3 1.1 | Oil shale, darkegray.
457.3 8.8 |[0Oil nhale. dark-gray. 472.4 R Conglomerate, with peb-
484.1 1 | Tufl, tai bles of marlstone.
464.2 9 \Iarlatone tan. 473.0 3.1 | Marlstone, tan.
465.1 3.6 | Qil shale. 478.1 .3 | Qolite. .
468.7 .5 | Marlstone, tan, 376.4 2.4 | Sandstone, light-gray,
fine-grained.
Core hole 8; SWI,NW,sec. 14, T, 13 S., R. 19 E.; ground elev 6,247 ft
130.0 Siltstone and mhrlstone, 167.8 7.9 | Oil shale, dark-gray, with
interbedded. brown contorted tuil
156.0 2.0 | Oil shale, dark-gray. stringer at base,
158.0 2.6 | Marlstone, dark-brown, 175.7 1.0 | Marlstone, brown.
with 0.2 in, tufl bed. 176.7 1.5 | Qil shale, dark-gray.
160.8 7.2 | Oii shale, dark-gray, with 178.2 2.7 Marlstone, tan,
tuff bed 0.1 ft thick 180.9 2.3 |0l -hala dark-gray.
at base. 183.2 .1 [ Tufl, ta
183.3 8.1 [0Oi nhale. dark-gray.
189.4 2.2 | Maristone, tan.
Core hole 9; NEY,NW; gec. 27, T. 12 S, R. 19 E_; ground elev 5,887 ft
475.0 4.2 | Oil shale, dark-gray. 523.0 2.9 | Marlstone, tan.
479.2 15.4 | Marlstone, brown. 525.9 10.1 | Qil shaie, dark-gray.
404.6 .3 | Tuff, tan. 536.0 2.6 | Marlstone, tan. N
494.9 15.0 | Marlstone, brown. 538.6 2.1 Oil shale, dark-gray, with
509.9 4.1 | Qil shale, dark-gray. tuff 0.1 ft thick near
514.0 1.9 | Marlstone, tan. middle.
515.9 6.9 | Oil shale, dark-zmy. 540.7 5.4 | Maristone, gray and
522.8 .2 | Tuff(?). brown.

Core hole 10; SEY4NW, sec. 34, T.13S.,R. 19 E; gl;ound elev 6,763 ft

125.0

148.0

23.0

2.9
2.0
4.1
6.4

Sandstone, zray, fine-
groined, and inters
bedded gray limy
siltstune.

Marlstone, gray and
brown.

Oil shale, dark-gray.

Murlstone, brown.

QOil shale, dark-gray.

163.4 I

168.0
170.2
172.7

1.6
2.
2
9

Marlstone, brown and

Ol abale, dark

shale, dark-gray.

Marlstoae, bru\E:..

Sandstone, asphaltic,
gray, medium-grained,
and interbedded gray,
lisuy siltstone.

Appendix A - Page



NAVAL OIL-SHALE RESERVE NO. 2, UTAH

Lithologic logs of cores from holes 1-18, Naval Oil-Shale Reserve
No. 2, Uintah and Carbon Counties, Utah——Continued

" Depth to Depth to , .
. topof |Thicknesa Description top of | Thickness Description
unit (feet)| (feet) unit (feet) (feet)
Core hole 11; NWY,SW1; sec. 31, T. 12 S., R. 19 E.; ground elev 5,871 ft
97.0 14.0 | Marlstope, gray and 133.9 1.8 | Siltstone, gray, sandy, with
brown. oil-shale atringers;
111.0 1.4 | Lost core. bleeding small amount
112.4 1.2 | Marlstone, brown, with of 0iL 0.6 ft below top.
some pyrite stringers. 135.7 2.7 | Oil shale, dark-brown, with
113.6 .2 | Tuff, yellow-brown. stringers of gray tufl.
113.8 4.9 | Oil shale, dark-gray and 138 4 .1 | Tufl, yellow-browa.
brown, with limestone 138.5 2.5 | Oil shale. dark-brown,
atringers. with stringers of gray
118.7 7.3 Marlstone, gray and tuff. R i
browa. 141.0 3.9 | Siltstone, gray, with thin
126.0 .8 | Siltstone, gray, limy. tuff beds.
126.8 5.2 | Oil shale. dark-gray 144.9 1.0 | Muristone, gray and
and brown. _.bruwn,
132.0 1.2 | Siltstone, gray, tuffacecus. 145.9 .5 | Silistone, gray, tuZaceous.
133.2 .7 | Oil shale, brown, bedding 146.4 4.1 | Marlstone, gray, tuf-
contorted. facenus: suty at base.
Core hole 15; NWY%SE!; sec. 26, T. 12 S., R. 18 E. (unsurveyed); ground
elev 5,680 ft
10.0 20.9 | Siltstone, grav, limy, with 95.5 0.1 Tuff, yellow-brown.
a few thuin beds of very 95.6 .6 | Qil shale, dark-gray
fine gruined sandstone, and brown.
30.9 1.9 Marlstone, dark-gray 96.2 .7 Marlstone, gray and
and brown. ___brown, silty.
2.8 1.0 Marlstone, gray, silty. 9G.9 1.3 | Siltstone, gray and brown.
33.8 |, 2.0 | Siltstone, gray, limy. u8.2 1.1 | Maristone, gray and
35.8 3.2 Marlstone, gray, silty. brown.
3.0 1.2 | Qil shale, gray and brown, 99.3 2.2 | Oil snale, dark-gray
with several very thin and brown.
stringers of nahcolite, 101.5 2.1 Marlstune, dark-gray,
40.2 1.4 Marlstone, eray and silty,
brown, silty. 103.6 27.7 | Siltstone, gray aad brown.
41.6 2.4 Siltstone, gray, limy, 131.3 1 Tuff, yellow-brown,
micaceous. oil-stained.
44.0 3.0 Marlstone, gray and 131.4 1.9 Siltstone, gray and brown.
brown. 133.3 .1 | Tufl. yellow-brown,
47.0 1 ‘Tufl, yellow-brown. ail-stained.
47.1 7 Maristone, gray and 133.4 1.6 | Siltstone, gray and brown.
brown. 135.0 2.2 | Maristone, sray and
47.8 .5 | Oil shale, gray and brown. brown, silty.
48.3 1| Tuff, yellow-brown, 137.2 6.4 | Oil shale, dark-gray
oii-stained. and brown.
48.4 4.3 | Qil shale, dark-gray and 143.6 3.3 Murlstone, gray and
brown. brown. .
2.7 .1 { Tuff, yellow~brown. 146.9 2.5 | Siltstone, gray. limy.
$2. 1.2 | Oil shale, brown. 149 .4 .6 | Marlstone, brown.
3.0 8.0 | Siltstone, gray, micaceous. 150.0 .9 | Qif shale, dark-grey
G2.0 1.3 Marlstone, brown, silty. and brown.
63.3 - 3.6 | Siltstone, gray, micaccous. 150.9 1.5 Marlstone, gray, silty.
66,9 1.3 Marlstone, gray and 152.4 1.0 | Siltstone, gray, limy.
brown. 153.4 .4 | Tufl, velluw-brown.
68.2 4.0 |} Oil shale, dark~gray 133.8 2.6 Marlstune, gray and
and brown. brown; upper half
72.2 3.8 Marlstone, brown, cherty. is suty.
76.0 7.7 | Oil shale, dark-grny 156.4 2.7 | Riltstone, gray, micaceous.
and brown. 15v.1 .3 | Tufl, yellow-brown,
83.7 .1 [ Tufl, yellow-brown. oil-stained.
83.8 3.8 Qil shale, dark-gray 139 .4 2.0 | Siltstone.
. ard brown. 161.4 ° .9 | Oil shale, dark-gray
87.6 2.9 | Marlstone, gray and and brown.
. brown. 162.3 3.1 | Marlstone, gray and
90.5 .9 | Oil shale, dark-gray. brown.,
9l.4 .1 | Tufl, yellow-brown. 165.4 1.2 1 Oil shale, gray and brown.
91.5 1.0 | Oil shale, dark-gray. 166.6 2.5 | Tufl. gray with inclusions
92.5 2.5 Marlstone, gray and of siltstone.
. brown. 169.1 4.4 | Siltstone, gray. tuffuceous.
95.0 .5 | Oil shale, dark-gray
and brown.
Core hole 16; SE!;SW1; sec. 28, T. 12 S., R. 18 E. (unsurveyed); ground
-~ elev 5,890 ft
10.0 14.4 | Siltstone, gray, limy. 47.5 5.1 | Marlistone, cray and
24.4 1.2 Marlstone, brown, silty. brown, silty.
25.8 1.8 | Siltstone, gray, limy. 52.6 .1 Tufl, yellow-brown.
27.4 .9 | Marlstone, gray and 52.7 1.8 | Siltstone, gray, limy.
brown, silty. 54.5 1.6 | Sandstone, brown, fine-
28.3 .1 | Tufl, veliow-brown. _grained, oil-stained.
28.4 1.1 | Oil shale, dark-gray 56.1 1.9 | Siltstone, gray, luny.
and brown. 58.0 2.6 | Sandstone, brown, line-
29.5 3.6 | Silts’one, gray and brown, . gruined, vil-stained.
limy. 60.6 1.0 | Siltstone, gray, luny.
33.1 2.7 Marlstone, gray and 61.6 2.5 Sandstone, brown. htie-
brown. grained, oil-stained.
35.8 1 | Tuf. yellow-brown. 64.1 .3 | Siltstune, gray, limy.
25.9 3.9 | Oil shale, dark-gray 64.4 7.0 | Sandstunhe, brown, ine~
and brown. crained, oil-stained.
30.8 .1 | Tuff, yeilow-brown. 7i.4 9.5 | Siltstone, gray, hiny.
3y.v 1.6 | Marlstone, gray and 80.9 1.0 | Sandstone, gray, tine-
brown. kruined, .
41.5 6.0 | Siitstune, gray, limy. 81.9 4.1 Siltstone, gray, micaceous.
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NAVAL OIL-SHALE RESERVE NO. 2, UTAH

Lithologic logs of cores from holes 1-18, Naval Oil-Shale Reserve
No. 2, Uintah and Cerbon Counties, Utah—Continued

Depth to
top of Thickneas| Description
unit {feet)| (feet)

Depth to
top of
unit (feet)

Thickness

(feet)

Description

Core hole 16; SE4SWY sec. 28, T. 12 S., R. 18 E. (unsurveyed); ground

elev 5,890 ft—Continued
89.0 Marlstone, gray and 100.9 0.8
brown, silty. 110.7 1.0
92.8 2.2 | Siltstone, gray, limy.
85.0 5.4 | Marlstone, gray and 1.7 .1
brown, silty. 111.8 3.9
100.4 2.0 | Qil shale, dark-gray
. and brown. 115.7 A
102.4 .9 | Siltstone, gray, with thin 115.8 3.4
stringers of oil shale.
103.3 1.1 il shale, dark-gray a
and brown. 1.0
104.4 .1 | Tufl, yellow-brown. .3
104.5 .8 | Oil shale, dark-gray .2
and brown. .1
105.3 2.9 | Marlstone, brown. 1.7
108.2 .1 | Tufl, yellow-brown. .3
108.3 1.5 | Marlstone, brown. 11.6
100.8 .1 | Tufl, yellow-brown.

Marlstone, brown.
Qil shale, dark-gray

and brown.
Tuff, yellow-brown.
Qil shale, dark-gray

and brown, .
Tufl, yellow-browa.
Oil shale, dark-gray

and brown,
Tuff, yellow-brown,
Qil shale, dark-gray.
Siltstone, gray, inicaceous.
Qil shale, dark-gray.
Tufl, yellow-brown.
Siltatone, gray, tnicaceous.
Qil shale, dark-gray.
siltstone, gray, micaceous.

Core hole 17; SWHNWI, sec. 3, T. 13 S., R. 18 E.
elev 6,090 ft

(unsurveyed); ground

10.0

19.0 | Si) . gray, mi
29.0 1.9 | Marlstone, gray and
brown.
30.9 | .1 | Tufl, yellow-brown,
oil-stained.
31.0 5.0 [ Oil shale, dark-gray and
brown.
35.0 .1 | Tuff, yellow-brown.
36.1 1.4 | Marlstone,
7.5 4.5 | Siltstone, gray, micaceous.
42,0 1.2 | Marlstone, gray and
brown, silty.
43.2 .1 | Tufl, yellow-brown.
43.3 1.9 | Marlstone, gray and
¥ _ brown, silty.
45.2 4.2 | Siltstone, gray, micaceous.
49.4 1.5 | Marlstone, brown.
50.9 1.0 | Siltstone, gray, limy.
51.9 4.0 | Sandstone, dark-gray,
micaceous, oil-stained.
53.9 1.1 | Siltsione, gray, limy.
57.0 8.2 | Sandstonme, gray and
- _brown, fine-grained.
65.2 51.2 | Siltstone, gray, limy.
116.4 .9 | Maristone, gray and
rown.
117.3 4.1 | Oil shale, dark-gray
and brown,
121.4 2.4

Marlstone, brown,

123.8
131.1
131.2
132.5
134.1

Oil shale, dark-gray
and brown.

Tufl, yellow-brown,
oil-stained.

Oil shale, dark-gray
and brown.

Marlstone, gray and
brown,

Qil shale, dark-gray
and brown.

Marlstone, gray and
hrown.

Qil shale, dark-gray.

Tuff, yellow-brown.

Qil shale, dark-gray.

Marlstone, brown.

Oil shale, dark-gray
and brown.

Tufl, yellow-brown.

Qil shale, dark-gray
and brown.

Marlstone, gray and
brown, silty. -

Qil shale, dark-gray.

Tufl, yellow-brown.

il shale, dark-gray.

Marlstone, gray and
brown, ailty.

Siltstoae, brown, luny.

Core hole 18; SW,SW; sec. 7, T.

13 S.. R. 19 E.; ground elev 6,275 ft

10.0 5.0 | Marlstone, gray, silty.

15.0 6.1 | Marlstone, gray mdy
brown,

21.1 2.2 | Oil shale, dark-gray
and brown.

23.3 7.3 | Marlistone, gray and
brown, silty.

30.6 2.0 | Siltstone, brown.

32.6 12.4 | Sandstone, gray and
brown, very fine
ﬁrgmlemd&’wi}h I;e\.'el"sl

hin ol siltstone.

45.0 2.3 | Marlstone, gray and
brown, silty.

47.3 5.7 | Sandstone, gray and
bro_wnaﬁne to medium-
grained,

53.0 2.0 | Siltstune, gray.

106.8 3.9 Marlstone, gray and
brown.

110.7 6.2 | Oil shale, dark-gray and
brown.

116.9 .1 | Tufl, yellow-brown.

117.0 1.5 | Oil shale, dark-gray and
brown.,

118.5 1.5 | Marlstone, gray and
brown,

120.0 .6 | Oil shaie, dark-gray.

120.6 1.6 Marlstune, gray and

122.2 8 | Oifsiale. dark

. . il shale, darx-gray.

123.0 1 Tufl, yello“'-bro.wn!j

123.1 .8 | Oil shale. dark-gray.

123.9 2.2 Marlstune, gray and
brown.

126.1 .5 | Oil shale, dark-gray.

126.6 .5 Maristone, gray and
brown.

127.1 2.3 | Filtstone, gray and brown,
atringers of oil shale
and tuff.

55.0

59.0
61.5

1.6

—
o

.N
-

- N33 -
Win O Din Nww O

— e

Sandstone, gray and
brown, fine to medium-
grained. .

Marlstone, gray and
brown, siity.

Sandstone, gray and
brown, very fine grained.

Siltstone, gray, limy.

Sandstone, gray and
browa, very fine to
mediuin-grained.

Siltstone, gray, with a
few than beds of lime-
stone.

Marlstone, gray and -
bruwn, silty.

Qil shale, dark-gray.

Marlstone, gray and
brown.

Siltstone, gray.
' Marlstone, gray and
brown.
Tuff, yellow-bruwn.
Maristone, gray and
brown.
Marlstone, brown.
0il shale, brown.
Marlstone, gray and
brown, silty.
Siltswaoe, gray.
Marlstone, gray and
brown.
Oil shale, dark-gray
and brown,
Marlstone, gray, silty.
Siltstone, gray. limy.
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NOTES ON LOCALITIES EXAMINED IN SURVEY FOR OIL-
IMPREGNATED SANDSTONES, HILL CREEK DEPOSIT, UINTAH COUNTY

Locality Description

#1 NE SW Sec. 30 T14S R20E
Porous Sandstone - Persistent joint system very
highly saturated throughout. Several seeps. Thick
section approx. 60 feet thick (total section). Elevation
is about 7, 080. There are a few thin zones of shale

and saturated sandstone above the main 40' zone (make
up the 60').

#2 NW NW Sec. 30 T14S R20E
Joints running N66°W

#3 SE NE Sec. 19 T14S R20E
Saturation continues but weakens. Rock becomes
less massive and finer grained. Joints strike N65°W.

#4 NE NE Sec. 18 T14S R20E
No saturation found at 7, 080' elevation - later
found that saturation was to west at lower elevation of
about 6, 800°'.

#5 NWSE Sec. 7 T14S R20E
No saturation found at suspected 7, 080' horizon,
but found about 6, 820 feet at a location 1/3 mile to
northeast.

#6 NE SE Sec.7 T14S R20E
No saturation found at suspected 7, 080 feet,
rather found 1/4 mile to west at 6, 680",

#7 NE NW Sec. 31 T14S R20E
About 40-50' of good massive saturated sandstone
medium to fine grained and porous. On the road going
down into canyon - Analyzed sample.from this location.

#8 SE (SE cor) NE Sec. 36 T14S R19E
The following lithologic section was measured:
--5' saturated sandstone - coarse grained
-40' brown sandy shale
-50' saturated sandstone - coarse grained
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#9 NE SW Sec. 5 T15S R20E
About 71' of saturated sandstone in the section.
In general, not massive. Bleeding in places. Sandstone
was coarse to medium grained.

#10 SW SW Sec. 9 T15S R20E
No saturation throughout or well below suspected
zone. Although there are favorable sands present -
Also presence of thick massive cap rock not noted before
to the north.

#11 NW SE Sec. 6 T15S R20E
About 73' of saturated sandstone. Thinbedded
at top becoming more massive towards the bottom. It
is a medium to coarse grained sandstone. There are
current ripple marks within the sat. sandstone zone
which are running S80°W.

#12 NW SE Sec. 2 T15S R20E
About 5-10' of weakly saturated sandstone.

#13 NW SW Sec. 14 T15S R20E
No saturation in favorable beds at suspected
horizon.

#14 NWNE Sec. 18 T15S R20E
No saturation in favorable beds at suspected
horizon.

#15 NW SE Sec. 13 T14S R20E

Approximately. 5 miles down from head of Ute
Canyon there is a 3' zone of weakly saturated sandstone
at top of a thick favorable sandstone. Lower in the
same area - 50 to 75' lower is another zone about 28'
thick of weak to moderately saturated sandstone. Both
are below suspected 7, 080' horizon, but down about
6, 680' approx.

#16 NW NW Sec. 24 T14S R20E

Suspected horizon is not present - possibly farther
to east possibly down about 6, 680' to 6, 800',
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#17 SW NE Sec. 23 T14S R20E
Agency Draw - No saturation found at suspected
horizon - however oil shale was found below cap rock.
There was found suspected saturation possibly one mile
to the north.

#18 NW NE Sec. 27 T14S R20E
The following measured section is given:
--4' moderate saturation
~-15' shale (brown)
--4' weakly saturated sandstone

#19 SW SE Sec. 15 T14S R20E
About 15' of weakly to moderately saturated
sandstone, medium to coarse graine size. Same thickness
persists across canyon to the east. Possibly a channel.

#20 C Sec. 15 T14S R20E
About 3. 5' of saturated sandstone.

#21 C W1/2 NE1/4 Sec. 15 T14S R20E
About 5 feet of saturated sandstone (weakly sat.)
Joints noted trend N60°W. Probably a channel sand.

#22 NW NE Sec. 15 T14S R20E
Saturation and favorable sand seem to be lensing
out towards the east and the north. There is about
two (2) feet of very weak questionable saturation.

#23 C E1/2 Sec. 17 T14S R20E
About 10 feet of weakly saturated sandstone.

#24 NE SE Sec. 7 Tl4S R20E
The following section was measured:
--2' weak saturation in medium grained sandstone
-25' barren brown sandstones and shales
--8' weakly sat. med gr. sandstone
--6' barren brown sandstones and shales
--3'" weakly saturated, medium grained sandstone
It appears that favorable horizon is lensing out to N and E.
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#25

#26

#27

#28

#29

About NE1/4 Sec. 6 T14S R20E

There are two thin zones of very weakly saturated
fine grained sandstone separated by perhaps 10-15' of
barron siltstones and shales. Tap bed about 2' and
lower about 3'. Texture and thickness may indicate
termination of saturation to the north.

About C of NE Sec. 24 T14S R19E
The following section was measured.
-18' fairly massive medium gr. wk-med. sat. sandstone.
-35' brown siltstones and shales.
--2' weakly saturated marlstones and siltstones.
--6' brown siltstones and shales
--6' weakly saturated fine-grained sandstone
--8' brown thin-bed siltstone and thin bed sat. ss.
-33" weak to mod. med. gr. sandstone - some dry
chunks of tar. (massive [sandstone]).

NE SE Sec. 35 T14S R19 E {School Section Canyon)

Top zone about 10' thick saturated sandstone
fractures trend N65°W. Bottom massive sand is not
saturated.

NW SE Sec. 35 T14S R19E (School Section Canyon)
Jointing N65°W dip 80°N to vertical. Sandstone is
barren. Pyrite and limonite fitted joint shows 3/4'" solid
saturation on south of joint, (none on north), stringers
extend south into sandstone for perhaps 6". [the foregoing
for the bottom zone]. Top zone is somewhat saturated.

Just north and east of #28
Southward extent of saturation in lower massive
sandstone. Following is measured section.
Horse Bench sandstone.
200' shales (according to topo map]
-12' massive saturated sandstone.
-27' thin bed brn ss shales and marlstones
-22' thin sat beds interbed with brn siltstones and shales
-38' more saturated to the north than to the south) massive
sandstone.
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#30 SW NE Sec. 27 T14S R19E
Ripple marks S70W (direction of flow) also the
following measured section.
-12' saturated sandstone
-23' barren sandstones and shales
-23' saturated sandstone

#31 SE Sec. 2 T14S R19E
No saturation found in either upper or lower
sandstone indicating possible joint control of oil migration
southward as on Flat Rock.

#32 NW SE Sec. 15 T14S R19E [Horsecorn Canyon]
Joints trending N65°W. Following is measured section:
--8' Barren sandstone
-30" siltstones and shales with few possible beds wk sat ss.
-23" thinbed bit ss interbed with non sat siltstones and shale
-12" massive ss - tap 6' slightly sat. bottom-barren

#33 NW1/4 Sec. 2 T14S R19E
Following is measured section.
Brown shales
--2' wk sat. med. gr. ss.
-14' brown shales
--8' sat. med. gr. sandstone
2.5" brown shales
5. 5' saturated sandstone with brown shales
--3' brown shales
--7' wk sat. (main) with some brown shales
8. 5' brown shales
~-7' wk sat ss - massive - med gr.
--6' brn shales with siltstones (no saturation)
--7' massive med. gr. med. sat. ss. (joints N70W)
-22' brown shales and siltstones
-18'" alt. oil and gray shales
brown barren med. gr. sandstone

#34 C Sec. 26 T13S R19E [West Squaw Creek]
The following section was measured:
Brown shales
~-1' tuffaceous rock
-21' gray shales
--8" wk sat. ss.
--8' brown shales
-16' wk sat. ss.
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#34 (continued)

-14' gray mudstones

-18' brown shales

-25' Pred oil shales and gray shales

5.5! brown siltstones and shales

-19' sandstone - lower 4' barren tap 15' weak-
moderately saturated

Mudstones in creek

#35 SE SE Sec. 14 T13S R19E

6' wk sat sandstone at top only.

#36 SE SW Sec. 27 T13S R19E

Fault was
noticed in this
area, also
sample was
taken for
analysis.

The following section was measured:

-30' massive ss sat. wk 2/3 sat at bottom top 1/3 barren

-60' mainly ss. slight sat. in massive parts. Inter-
bedded with siltstone - forms slope and are barren

-25' brown shales

--1" oil shale

17.5' brown shales

--3'" coarse gr. sat. sandstone - fair. sat.

#37 C NW Sec. 32 T13S RI19E

Following section was measured:

Shales

-14' saturated sandstone

-11' brown shales

--5' poorly saturated sandstone

--5' brown shales and barren sandstones
-12' sat. med. gr. sands.

-19' brown shales

~=5' barren brown sandstones

-10' brown shales

-22' gray and oil shales interbedded

-11' weakly sat. ss.

--8" brn siltstones with minor barren sandstones
-15' massive sandstone brown and barren

#38 SE SE Sec. 13T13S R18E [Pine Canyon]

Joints N65°W. Following is measured section:
16 (-5' total sat. (wk.) sandstone

11 alt. 11 feet brown shales.
--6' sandstone with spotty wk. sat.

Trend at south extent of saturation--joint system. Start
at S1/4 corner between Sec. 13 and 24 T15S R19 E and
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#38 (continued)

moving N65°W through 1/4 corner between Sec. 1 and
Sec. 6 between T15S R19 and 20E. South of this line no
saturation was found, north of this line - saturation is
found.

The sediments are dipping off to the north at about 2°
off from the Hill Creek Anticline or projections thereof.

Field notes by Wally Gwynn and Ed Dalton
Summer 1969
Transcribed for files, April 1976
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WORK PROGRESS REPORT FOR TEE MONTH OF JUNE FOR GORDON N BLAIR & ANN
STAUB BLAIR - U.G.M.S.

Date:
June 5-6. Survey of Keg Mtas. by private vehicle te leek for pessible
campsites, and to familiarize self with read systeas,
Junejl—14 Climbed 5 peaks im Keg Mtas. motimg and sampling lithelegies
te eatablish umits fer mappimg, Junme 1l was speat in vehicular survey
of small area of Kegs MNtms south of Weiss Highway, Ne climding that day
due to raymy weather,
Juae 16=21. Returmed te Kegs to imvestigate Willew Sprimgs area, 16-17.
Left fer Hill Creek Extensien of Ute Indian Reservation ouwn 18,
Investigated stratigraphic sectiems in Big ard Firewater Cyaryoms as per
imstructiens. Initial results were negative., Returmed te Salt Lake teo
have auxillary gas tank installed em truck Jure 22,
June 24= July 1.

S . Blaav 1
Returned te Iadian Reservation, exsmined twe mere sectioms in Big and’
Pirewater Caayens, Still megative as per tar sands, but seme asphaltic
substance moted im ome area as fracture fillimg. Adjacent recks meon-petrel-
ifereus and seurce of subastamce could net be determined. Inventigated
Lanyeas betweena Wild Herse aad Firewater Canyeps. No sign of any tar-
sandg was feumd. Left for Green River Utah en the 29th, in erder to
fiad a route up te Fleremce Creek area is Greea River Camyemx. An attempt
was made te reach the desired ares aleng the east side of the river,
This was feund te be impessible by vehicle, An altersmate reute up Tusher
Canyen was alse attempted but abandomed, An iadirect reute threugh
Dragerten -Raage Creek may be successful if amd when we camn ebtain a gate
key te pasa threugh the Wilcox property. Other, mere difficult altermratives

are beimg cemsidered
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APPENDIX B

For the following reference, engineering property data from core holes
HC-1, HC-2 and HC-3 are given on page numbers a-g: Peterson, P.R., 1974.



Page 1 of 2

UTAH GEOLOGICAL AND MINERAL SURVEY

CORE HOLE N0 _HC=1 , SE NW NE 31-14S-20F S.L.M (1271 _FNL, 1819 FEL)
, Uintah County, Utah ’
LAND sTATUS . SURFACE _Indian  minerats_U,S, VISUAL CLASSIFICATION
ELEVATION: _7261 GROUND TOTAL DEPTH__268 CLASS|IMPREGNATION
spup:_August 20, 1973 cowmprLere: _August 22, 1973 L ek
Tops: surface In° Parachute Creek  rop DATUM fmali I ] Rricw
PARACHUTE CREEK (Surface) T ////A MOD
MAHOGANY OIL SHALE ZONE {2 2093 I el
cones DOUGLAS CREEK 3'%2 1—?-222— T o] weax
Sample DEPIH VIS | PERMEABILITY | POROS. SA:S:‘E“ON /c;m?afg%%ﬁ‘-ggs \ % GERTA‘-'V G'%['\lv 837'832
Number CLASSIBFFOREY AFTER| oL WATER | TON % vol | % wt JSuULrF] @' 1 9% dgaro

459 | 4L L IV ) 381 359 | 24,1 60,2] 9.6] 15.4) 14.6] 6.2
460 | 42 | TV | 22, 428 ) 22,51 49,4} 16,0| 12,0] 11,2 4.0
461 | 43 1 Tvl 241 704 ) 23,2 61,20 9.5! 15,41 1431 6,210,379 Bcs 5,825
462 | 44 1 IV 0,25( 3241 23,2 74,21 9,9! 17.8! 17.3] 7.2
463 | 45 4 Tr ) 0,05 700! 22,6 78.4{ 8.0} 18,8} 17,8 7.6
464 46 ITIT | Q.45 34 { 23.3| 35.1] 27.4] 8.71 8.2{ 3.5

465 471111 1.3 48 | 30,50 13.8l 21.31 4.31 _ 4.4} 1.8

466 | 68 {111 | 0,50 20| 23,2 66,0l 7.8! 20.2{ 18,71 8.1

467 69 {111 ] 2,2 | 391 25,71 51,71 10.5] 14.4] 13.4] 5.8

468 | 7o J1iz | 0.03| 2.4 29.1} 68.8| 6.5| 20.7{ 20.1} &.3

469 | 7 lirrl 3.0l 5451 25.00 46,31 21.1] 12.51 11.6] 5.0

470 | 72 11T | 24} 98| 23.3] 66.6] 7.7 16.8 15.6] 6.8

47| 73 jI11t ) 6.2 | 726 | 24.00 72.1] 9.2 18.8| 17.4] 7.6

472} 86 f111 | o0.90l 121} 2520 22.41 17.3] 6.3l s5.71 2.5

473 ] 87 |I11 ] 3.0 12| 24,50 29.0] 18,3 7.7l 7.1] - 3.3 .
474 | 92 Jrrrlae | 102 22,3] 31.3] 11.6] 7.8] 7.1] 3.200.3413:324 Blas
475 1 93 j1IT 457 ) 230 224 35.3) 7.7 .8l 8.0] 3.5

476 | 94 |ITT |24 54| 23,8 36,6| 8.3] 8.8 8,2 3,5

4771 96 111l 3.7 ! 15 18.8| 43.5| 9.61 8.8 8.4l 3.5

478 | 97 {111 1203 | 377 | 24.3} 30.3] 10,71 8.6l 7.6l 3.5

479 | 98 lxxx | 46 | 12| 20.2] 37,51 1431 8.31 7.7l 3.4

480 99 {ITT 1124 | 330} 21,9} 30,1} 5.9} 7.61 6.7] 3.1

481 | 108 {r11 | 70 | 278 | 20.4| 24.6) 8.81 9.8 9.3 3.9

482 {113 lzrxt 55 | 246 | 20.1] 24.21 6.5 1000 9.1| 4.0

483 | 114 J11x | 57 [ e85 | 20,1 s1.3] 10.9] 11.6| 10.5] 2.7]0.u6l{ 301 6003,

484 1 115 171 1 32 . 295 | 22.3} 40,70 5.8! 10.4] 9,21 4.2
485 | 116 JIITI | 38 156 | 22,2 40,0l 7,71 9,91 9.0{ 4,0
486 | 117 111 | 81 319 | 21.6] 44.2] 8.8] 11.11 9.71 4.5
487 | 118 |III .91 98 | 19.3! 41.4] 14,51 9.0] 8. 3.6
488 | 119 IIIT | 84 446 b, 22,11 32,5 9,5] 8,21 7.31. 3.4
489 | 120 {TII | 78 755} 24,1f 39,0f 7,9{ 10,6] 9.5{ 4.3
490 | 123 IITI { 72 |1355 | 21.4! 43.8F 8.0! 10.6l 9.5] 4.3
491 | 124 JIIT J177 | 475 | 21.0] 34.71 4,31 8.2]1 7.3| 3.4
492 | 125 JIII 3 11015 | 22.3| 42.21 5.8] 10.6] 9.5] 4.3
493 | 126 1111 | 81 11320 | 24.1)1 45.71 5,40 12.6] 11.201-5.1
94 | 127 JII1 | 43 382 | 22.51 42.2 i 1061 9.7 A
495 | 130 JIII La5)] 96 | 23.6) 29.2] 25,3] 7.5] 7.0| 3.1

Appendix B - a




rege < ol 2

UTAH GEOLOGICAL AND MINERAL SURVEY
cORE HoLe No  _HG=1 , 31-145-208 ,

Jiptah County, Utah
LAND STATUS SURFACE MINERALS

VISUAL CLASSIFICATION

ELEVATION: GROUND TOTAL DEPTH__268 CLASS'MPREGNézgiN

SPUD: , COMPLETE: EII s RicH

TOPS: SURFACE IN ToP DATUM (mst; e00, Mali

PARACHUTE CREEK it 'AZ%ZV Moo

MAHOGANY OIL SHALE ZONE I e el

CORES DOUGLAS CREEK T L I wens

vis | PERMEABILITY | POROS. SA:S:E\T'ON - 2332%235\ o G!:R:-?TV %ﬁ-‘ﬁv 5?4/532
ﬁ%ﬁje-le‘ DEPTH feuasslarrore) AFTER| = OIL.  {WATER GTIg;f/ w ovol | % wt SU‘:_F ol 1 Ot fpaTio
496 | 131 IT | 0,60 551 1 22,4 49,1] 8.5f{ 12,61 11,21 5.1
497 | 134 | IT | 3,6 93 23,5| 27,61 20,4 7,51 6.6] 3,1
498 135 IT 112 272 25,6 28,8t 25,31 8.2 7 CVA
499 | 136 II 1315 260 | 21,91 27.8] 12,7t 6.3] 6,1 2.5
500 { 137 { IT | 6,7 72 | 21,3] 26,7 16,41 6,31 5,8! 2,5
501 138 I 112 124 4 21,8] 29,8] L.l 6,81 6,61 2.7
502 | 189 |IIT J 1,2 | 21 | 11,6! 65,5 10,3] 7.8} _7.71 3.2
503 | 190 {ITT j23 - 87 | 13,2] 59,11 3,01 8.,7] 7.9} 3.%
504 195 |IIT 1240 640 | 24,0] 46,7} 1,71 13,14 11,41 5,3
505 | 196 |III | 12 ! 734 | 19.9{ 66.4| 7.5]| 24.81 13,41 6,0
506 | 197 {rxz | 0,00 17 | 18.9] 6s.6] 2.11%<18 1 22,31 5.4
507 | 198 JIIT {113 295 | 22,6] 37.51 3,11 .41 8,4} 3.8
508 | 199 IT | 2,2 2 15,11 55,61 2,61 9.2 8,5 3.7
509 { 200 Tt 72 116 | 20,31 42.8] 2.0l 9.,7] 8.8] 3.9
510 { 202 - 15 40 { 21,61 28,5 4.2 9.4} 8.4 3.8
511 | 203 IT | 16 78 | 21,51 41.3] 7,01 10,2} 9.,0! 4,1
512 | 204 | IT 2,8/ 52 | 20,8 72,21 4,3]| 16,5} 15,3 6,8
513 205 IT 1116 162 | 20.0f 31,9] 2,01 7.1} 6.5 2,9
514 {214 | IX 0.13 52 1 23,41 8,11 3,01 21.1] 19,5 8.
515 | 215 { IT | 0,05] 57 1 21.7) 52,21 3.21 12.6) 11,41 5.1
516 | 216 | IX | 0,25 17 | 13.1] 47.71 10.7] 6.6] 6.5 2.6
‘517 | 223 II |40 182 | 12,81 65.6] 7.0 8,7} 8.5] 3.5
518 | 224 | = 120 35 1 16,6) 38,0] 12,01 7.1} 6.41 2.9
519 | 225 = 134 61 § 13,1} 41,8} 8,41 5,8] 5,5} 2.3
520 | 227 |.II {40 100 1 21,81 25,21 KAl A.6 5,61 2.6
521 228 IIIT 1165 L5 19.4¢ 31,01 5.7 6.8 6,11 2.7
3
¢
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UTAH GEOLOGICAL AND MINERAL SURVEY
coRe HoLE No  HO=2 . _SE N4 SW_33-14S-20E S.L.M. (1395 FSL, 821 FWL)
Uintah County, Utah
LAND STATUS suRFacé _TIndian MINERALS TS, VISUAL CLASSIFICATION
gLevaTion: _T483 GrounD TOTAL DEPTH 488 CLASS|IMPREGNATION
spuD:_Aug. 23, 1973 cowmereTe: Aug, 28, 1973 L ek Wik
Tops: suRface N Evacuation Creek  vor DATUM (msti IV (o mice
PARACHUTE CREEK ﬁ @_ I Y7/l oo
MAHOGANY OIL SHALE ZONE j]:? ‘;’i:’:
cORES DOUGLAS CREEK 5 anal — SEAK
Sample N VIS PERMEABILITY |POROS. SA;’S:;T'ON ::S?vegage ™~ % GERXATV GR?'A!V 53:‘/532
Number CLASSler+-ORF} AFTER| % Ol (WATER| TON f " vol § % wt JsuLf) O | Ot lgatio
522 | 326 J11r| 8.4 162]14.9]59.7{17.4] 9.1 8.8 3.7 ]
523 | 327 lmrl e | s2alz20.0l67.9031.5 ) 15.3] 1.2l 6.2l 0.4550530 282
524 | 328 1111 0.01 52 124,01 48,7110,4 1 13,21 11,71 5.3
525 329 11111 39 980 122,3149.3115.2 12,5 131.1 5.C
526§ 329 JIIT| 40 L6 122,51 44,4 127,21 11,00 10,00 4.4
527 | 330 J1III} 96 760116,3164,3115,51 13,70 12,4 5.5
528 | 331 fxrr{i30 | e97124.3 48,3 (13,2 215 4216 0l 202 o
529 | 333 {I1TT! 29 78 ;18.4148.3119.0 9.5 8.9 4.0
530 | 334 11z | 38 | 2550234 1s1.8120.0 Pe8 P8 47 ¢
531 | 335 LIII 20 76 27,6 142,04 1,81 12,20 11.6! 4,°
532-| 336 {III 24 203 | 246 1 45.21230,1 0 11,7t 1110 4.7
533 | 337 III1| 98 TI7127,51 37,0113, 31 11,0 10,21 A4
534 | 3401111145 | 673 1 23.6 ) 44,1 ] 3.81 11.5] 10.4 4.6
535 | 343 {III| 116 533123.513%9.1} 3.81 10.31 9.1] 4.0
536 | 364 | IT| 281 451 1 26,4 V20,4 132,1 6.0 5.4 2,4
537 | 365 I1{ 295 451 130.,1119,9123,9 6.7 6.0 2.7
538 | 3667 _II 139 232 126,4120,4119.7 6. 00 5.4 2.4
539§ 369 4 IT 1412 | 656 24,4 123,7128.61 6.5 5.71 2.6
540t 370l 1| 2. 2.42/.4122,9]102] 5.5 5.6l 2.6
541 | 375 II) 38 65121.7123.5121,0 2,6 2. 1.1
542 | 376 IT| 78 223 117,41 6,9 ]89.8 1.2 1,21 0,5
B3| 428 ) 11| 84 | 1A8123.8123,5! 2.5 6.5 5.6] 2.6
544 | 432 110228 | 284l123.9821.7] 25| e.d 5.0 2.4
5451 4331 11) 46 | e7]38.7019.2018.21 3.4 3.6/ 1.6
5461 448 iI 1130 133 115.3129,6115.0 3. 3.0 1.3
8471 449 11T a7 142121,9122,4) 5.0 581 4eaA 2.2}
548 456 IT | 272 336 121.2123.6 1.9 5. 5.0 2.3
549 1 457 | II| 98 119 119,51 17.4 1 1.0 3.8 3.4 1.4
Apﬁendix B -« ¢




UTAH GEOLOGICAL AND MINERAL SURVEY

corRe HOLE N0 _HG=3 | HE_HE_____3_l5§:2QE_5*L;ML_ilié_ENL+_LAB_ELLl—-

Uintah County, Utah

LAND STATUS . SURFACE _Indian MiNERALS_U,S VISUAL CLASSIFICATION
gLevaTion: 7409 _GRrouno TOTAL DEPTH_B5C0 CLASS|IMPREGNATION
srup- Aug, 28, 1973 rowmereve: Sept. 2, 1973 ]:32 /ﬁf‘@; icn
Tops: Sumrace i Evacugtlon Creek _ toe., D AJk) i o msti 7 RicH
PARACHUTE CREEK 1 Af,g‘(; ot 7//// Moo
MAHOGANY OIL SHALE ZONE A 7169-2 I bl
CORES DOUGLAS CREEK _a?‘%__z arﬁ— L[] wean
VIS PERMEARBILITY | POROS. SA:sz\T'ON / averagea \ o, GER?TV C;xiﬁrv 534/532
Samplefotrin i asslarr one | arrer] o on  ywaten ] TON | % vol { % wi_fsute] 9% | Ot Jaario
Nunber :
550§ 306 | IT: 1.1 3541 23.4 73.11 13,01 17,7] 17,2} 7.2
551 { 307 1L .IT] 2,5 371 16,7 34.7 34.7] 6.1}  5.91 2.4
552 | 308 |III |69 214 | 24.2] 43.7] 8,71 12.2| 10.8] 4.9
553 | 309 {111 | 0,00 440 | 20.2] 69,6] 9.8] 15.5] 14.4] 6.310.413:2.d Se%a
554 | 310 JIII { 7.0 1 353 22,1 69.8! 16.2] 16.51 15,71 6.7
555 | 311 JIITI | A9 | 400 | 24.31 51,9 6.8l 143l 12,71 5.7
556 | 312 JIIT | 6,9 | 2351 21,6| 53,2 7,9l 12,9} 11.7] 5.2
557 | 313 {III 43 | 234 | 19,41 45.7) 15,91 9.7] 9,0f 3.9
558 | 314 {IIX 15} 200 | 21,2] 54.7] 19,71 12.2]|,11.8] 4.9
559 | 317 | II | 68 | 353 | 22.2| 43,2] 19.8| 10.51 9.7] 4.2
560 | 318 | IT 19 35 23,7 22,31 47,71 5.9 5.4} 2.4
561 | 320 L 1T | 0.60| 2.5 16,51 45.9] 23.0l 7.81 2.7l 3.2
562 | 321 I | 113 412 | 26,5| 28,7 27,9 8.,6] 7.71 3.5
563 [ 322 | IX | 275 | 174 | 25.5] 18.8] 42,81 5.4 4.9] 2,2
564 | 323 | IT | 200 [ 290 | 24,01 22,1} 62,11 5.90 5.4] 2.4
565 | 324 | IT 7l 136 | 20,8 16,3| 64,51 3,71 3,51 1.5
566 | 325 | IT 99 | 182 | 22.0} 15,9) 41.2] 3,9] 3.6] 1,6
567 | 326 | II 68 | 107 | 24.1] 20,3] 34.8] 5,40 5,01 2.2
568 | 404 | IT 113 119 1 25.5] 16.8! 16.8 La91 L Al 2.0
569 | 406 IT | 110 | 139 | 26.71 10.81 13.81 3.4l 3.0| 1.4
570 | 414 I| 240 | 2521 2L.6 7.3l 16.7 2,21 1.9]1 0.9
571 | 415 I | 671 &4 26,50 &3] 2251 2.5 2,40 1.0
572 | 417 I] 568 | 620! 25,8] 8,11 42.7 2.5 2.21 1.0
5731 418 I 782 | 782 | 24, 3.7 49,61 1.0 0,9} 0,4
57, 1 419 I 685 900 | 23.3 3.9] 43.8] 1.0i1 Q.91 Q.4
575 | 420 | x| 574 | 614 | 24.3). 6.2] 38.6] 1.7 1.5 07
576 | 421 I | 828 | 840 | 24,9 8.4 34,11 2,50 2.,2] 1,0
577 | 422 I 995 |1010 } 25,2 6.0] 28,11 1,71 1.51 0.7
578 | 423 I 11140 (1150 ) 26.5 7.9) 28.3 2,5 2.11 1.0
579 | 424 I1 920 | 940 | 24,41 9,41 31.5 2,71 2,41 1,1
580 | 425 I | 955 {1015 24,91 Q.61 12.,4) 2,90 2.5 1,2
581 | 426 I 11030 11145 | 28.3 8.8 22.91 2.9 2.6] 1,1
582 | 433 IT 113 130 { 21,21 11,8t 35.3 2,70 2,61 1.1
583 | 455 IT 89 | 113 24,1 12.8] 49.81 3.41 3.2 l.4
584 | 456 | II 55 73 1 25,5 9.,4) 42.8 2,71 2,51 1,1
585 | 457 | I 53 68 | 22,5 9.8 22.2 2,51 2,21 1.0
586 | 458 | II 77 99 | 24,7] 10.5] 27,1 2.91 2,71 1.2
587 “%s9— It o £ JAREP1s TP R N § PO e P A e I e A Appendix B - d




... Casper, Wyoming 82601.:"
et AQ 307-265-2731 s
, Page 1
OiL-IMPREGNATED SANDSTONE ANALYSIS RESULTS -

Company Utah Geological Survey File RP=-L-CQA=1L7
Sample Identification _as peoviosp [fsc& Sstow) Date _1i=7~73
O/ - IMPREGHATED SANDSTONE EROM DEPOSITS Chemist (Cross

BRI ROCK = R
P R SPRING = PR & FPr2s
Hith CREEK = HC

SULFUR DETERMINATION

RC-2-327 .45
HC=~3-309 C.4l

IR-1-101 0.37
i
=84 Q.42
PR=-3B=-120 0.45
-133 C
~1L6 o
PR=30-222 Oubl
=235 0
=247 o)
PR-3D-376
=379
~383
PR=4=58
PR=5-159
-168
-218
=225
PR=1-176
=242
=250
PR=-2-45
-52
R=-6-170
-176
-192
-229
=339
PR=-7-30
PRS=-1-42
=93
-159
-200
PRS=2-62
=76
-193
PR5=3-25
-36
HC=1=43
=92
-11L
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. . .CORE LABORATORIES, Inc.
i Casper, Wyoming 82601~>V
T AC 307-265-2731 7

Page 1
Company UTAH GEOLOGICAL SURVEY File _RP-4-2820
Saxzple Identification  As PeoviDED (SEE BELoW) Date
OlL - tMPREGNATED SANDITONE FROM DERISITS Chemist KB-RH ___
2 RocK = R
PR SPRipG = PR & PRS
Hilt CREEKX = HC
RETORTED o1L EXTRACTED 0IL o
SPECIFIC GRAVITY Aglo SPECIFIC GRAVITY APT
RR-1-101 0.930 20.6 1.026 6.5
PR=-3A-40 0.928 21.0 1.015 7.9
-33 0.922 22.0 1.023 6.8
-84 0.918 22.6 1.016 7.8
PR=3B-120 0.917 22.8 1.019 7.4
-133 0.928 21.0 1.022 7T.C
-146 0.926 21.3 1.018 7.5
PR=3C-222 0.920 22.3 1.030 5.9
-235 0.924 21.6 1.027 6.3
~-247 0.927 21.1 1.031 5.8
PR~3D-376 0.932 20.3 1.010 8.6
-379 0.939 20.0 1.024 6.7
-383 0.940 19.0 1.020 7.2
PR~4-38 0.924 21.6 0.992 11.2
PR-5-159 0.927 21.1 0.982 12.6
-168 0.919 22.5 0.997 10.5
-218 0.927 21.1 1.012 8.4
=225 0.930 20.6 1.018 7.5
PR-1-176 0.935 19.8 0.978 13.1
-242 0.921 22.9 0.994 10.9
-250 0.923 21.8 1.009 8.8
PR-2-45 0.927 21.1 0.974 13.8
-52 0.935 19.8 0.964 15.3
PR-6-170 0.912 23.6 0.973 14.1
-176 0.909 24.2 0.973 14.1
~192 0.919 22.5 0.987 11.6
-229 0.920 22.3 1.029 6.0
-339 0.923 21.8 1.007 9.1
PR~7-30 0.910 24.0 1.001 9.9
PRS-1-42 0.916 23.0 0.999 10.1
-159 0.937 19.5 0.995 10.6
=200 0.928 21.0 1.010 8.5
PRS-2-62 0.931 20.5 1.007 7.7
-76 0.918 22.6 0.999 10.1
-193 0.935 19.8 0.974 13.8
PRS-3=25 0.922 22.0 1.002 9.7
-S6 0.925 21.5 1.002 9.7

Appendlx B - £
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. CORE LABORATORIES, Inc.m '
:Casper, Wyoming 82601 :
" AC 307-265-2731° 77

Company  UTAH GEOLOGICAL_

Sample Identification _TaAR gaND

File
Date

Page )

RP-4-2820

Chemist _KB-RH

-
RETORTED 0IL EXTRACTED OIL o
SPECIFIC GRAVITY ApPI® SPECIFIC GRAVITY APT
=92 0.927 21.1 1.033 5.5
-114 0.934 20.0 1.017 7.6
HC-3-309 0.928 21.0 1.026 6.5

ine wheiea

U is cmelircar mnlemsr ae Torssmcntaclims nea hacad An o Ahcarnatine e aad meiasiale cimmtiad Fa sha eliems ba whamm  amd i
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