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REPORT OF INVESTIGATION NO. 88
INFORMATIONAL CORE DRILLING IN UTAH'S OIL-IMPREGNATED

SANDSTONE DEPOSITS, SOUTHEAST UINTA BASIN
UINTAH COUNTY, UTAH

INTRODUCTION

This program was undertaken under Grant No. GO122094 from the
U.S. Department of the Interior, Bureau of Mines to the Utah Geological
and Mineral Survey, dated June 15, 1972. Amount of the grant was $77, 200.
Principal investigator was Howard R. Ritzma, Petroleum Geologist, Utah
Geological and Mineral Survey.

Originally, the grant was to have been completed June 14, 1973, but

various circumstances made necessary extensions to December 14, 1973.
Work on several aspects of the project are still underway at this time.

PLAN OF OPERATION AND ACTUAL PERFORMANCE

The program as first outlined was divided into two parts:

PART I - Delineate extent of oil-impregnated sandstone deposits beneath
cover by drilling coreholes as follows:

Deposit Planned Drilled
P.R. Spring deposit 7 13
Hill Creek deposit 3 3
Raven Ridge deposit 5 0
Rim Rock deposit 2 1
Northwest Asphalt Ridge deposit 2 0
PART II - Determination of differences in composition of oils between

outcrop and cores from depth with increasing distance from
outcrop within two deposits, one with steep dip and one with

low dip:
P.R. Spring deposit (low dip) 4 coreholes
Rim Rock deposit (steep dip) 2 coreholes

As the program proceeded, the Raven Ridge deposit was not drilled
because surface mapping of the deposit indicated that it was less favorable
for delineation than originally considered. Beds were found to be thin and
discontinuous and generally with lean oil impregnation.




Drilling in the Northwest Asphalt Ridge deposit also was not undertaken
because of the lack of suitable locations on Federal or State lands and because
it was found the area had been extensively core-drilled and most of the infor-
mation was already available to the U.S. Bureau of Mines. It was decided
not to waste funds duplicating this information.

One corehole was drilled in the Rim Rock deposit but indicated complex
structural conditions and had little oil impregnation compared to nearby out-
crops. It was decided not to proceed with the program here; this was the
steep dip portion of Part II of the original plan of operation.

Alternate locations were investigated in the Littlewater Hills, Asphalt
Ridge and Chapita Wells deposits but plans could not be consummated because
of difficulty in obtaining permits, lack of suitable drill sites, excessive costs
of long distance moves by the contractor, and the hazards of drilling and
coring conglomerate zones at the Littlewater Hills and Asphalt Ridge deposits.

It was decided to concentrate as many locations as possible in the
P.R. Spring deposit, and the low dip portion of Part II of the original plan
of operation was successfully carried out with coreholes PR-3A, PR-3B,
PR-3C (originally PR-3) and PR-3D. Considerable difficulty and delay
was encountered in obtaining permits to drill on lands controlled by the U.S.
Bureau of Land Management, and three holes were finally drilled on State
of Utah lands as a substitute.

TIMING OF PROGRAM

It was originally planned to conduct most of the program through the
summer and autumn of 1972. However, it was not possible to obtain a
drilling contractor because of lengthy bidding procedures, and there were
long delays in obtaining a Special Land Use Permit from the U.S. Bureau of
Land Management. Special Land Use Permit No. U-20385 was applied for on
September 5, 1972 and approved November 9, 1972. A drilling contractor was
obtained on a tentative basis, but the whole program was shelved because of
the approaching winter and postponed until the advent of Spring weather in 1973.
In early Spring the first contractor asked to be relieved of his obligation to
drill because of other long-term commitments, and the next lowest bidder
was contacted and accepted the contract and began drilling and coring operations
in early June 1973. Drilling ended on September 2, 1973.

Application for extension of the Special Land Use Permit was submitted
on June 25, 1973 but no reply was received until September 12, 1973, at which
time the Bureau of Land Management said the matter would be considered.

By this time drilling had been completed--in some cases on locations with
no valid permit; and it was decided that it was futile to try to obtain an
extension for one or two more coreholes.






Sorting of samples and distribution to the U.S. Bureau of Mines
was completed by early October 1973, and all arrangements were made
for analytical work by commercial laboratories by mid-October 1973.
All analytical work by Core Laaboratories, Casper, Wyoming was completed
in early November 1973 and by Geochron Laboratories Division, Krueger
Enterprises, Inc., Cambridge, Massachusetts, in early January 1974.

Assembly of field data, comparison of laboratory results, and
compilation of field and laboratory data continues in early February 1974.

FIELD OPERATION AND SUPERVISION

CONTRACTOR
' Himes Drilling Company, Inc.
2390 Highway 6 and 50
Grand Junction, Colorado 81501
Manager and Tool Pusher - Bud Himes
Driller - Roger Thompson
Helpers - Steve Wellman, Jim Wellman, Tim Himes
EQUIPMENT
Drill - Longyear 44 w/G.M. power mounted on Mack truck
Compressor - Joy w/G. M. power
OPERATION
Commenced: 6-11-73 Completed: 9-2-73
HOLE SIZE
6-1/4" surface w/4-1/2", 4-1/8" and 3-7/8'" drill and coring bits.
2-1/8" and 2-3/8" cores cut at intervals chosen by geologist. All ‘
coring by Christensen diamond bits.
SAMPLES
10" and 5' intervals above core point and 5' from bottom of last core
to total depth in some holes. Samples examined and described by
P.R. Peterson, geologist in charge, under 10x or 30x binocular
microscope.
DRILLING MEDIA
Water (natural mud) or air as dictated by conditions.
CORING
Prior to and into tops of all oil sands and thence to total depth except
in some holes.
LOGGING
Lithology only. No mechanical logs run.
TESTING
None
CASING
Short surface conductor pipe only.
STATUS
All holes filled with mud, surface cemented and all locations cleaned
up. All locations on Federal lands inspected and approved by Bureau of
Land Management.
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GEOLOGICAL SUPERVISION
Geologist in Charge
Parley R. Peterson, Consulting Geologist
1940 Laird Drive, Salt Lake City, Utah 84108
Assistants
D. Craig Mann and Kelly Calder

SUMMARY OF OPERATIONS

OPERATOR: Utah Geological and Mineral Survey
103 Utah Geological Survey Building
University of Utah
Salt Lake City, Utah 84112

Operating under Grant No. GO122094 from U.S. Department of Interior,
Bureau of Mines and with Special Land Use Permit U-20385, U.S. Department
of Interior, Bureau of Land Management, Utah State Office.

See Figures 1 and 2 for maps of locations.

CORE HOLES: Rim Rock Deposit, Uintah County, Utah
RR-1 - Lot 2 (SE NW NE), Section 26, T6S, R24E, SLM
562" {NL, 1770' fEL (U.S. surface and minerals)
Elev.: 5451' gr.; Total depth: 246!
Spud: 6-12-73 Complete: 6-14-73

CORE HOLES: P.R. Spring Deposit, Uintah County, Utah

/PR-1 - SW NE SW, Section 6, T13S, R24E, SLM
1719' £S1., 1687' fWL (U.S. surface and minerals)
Elev.: 6210' gr.; Total depth: 326"
Spud: 6-27-73 Complete: 7-7-73

/PR-2 - SE SE SE, Section 29, T13S, R23E, SLM
578' £fSL, 579' fEL (U.S. surface and minerals)
Elev.: 6346' gr.; Total depth: 202'

. Spud: 7-8-73 Complete: 7-10-73

‘ PR-3A- NW NE SW, Section 8, T12S, R25E, SLM
3138' {NL,, 1582' fWL (U.S. surface and minerals)
Elev.: 6302' gr.; Total depth: 95'
Spud: 8-7-73 Complete: 8-8-73

PR-3B- NE NW SW, Section 8, T12S, R25E, SLM
3021'" fNL, 1044' fWL (U.S. surface and minerals)
Elev.: 6361' gr.; total depth: 157-1/2"
Spud: 8-8-73 Complete: 8-10-73
PR-3 - SW SW NW, Section 8, T12S, R25E, SLM
(or PR-3C) 2600' fNL, 467' fWL (U.S. surface and minerals)

Elev.: 6430' gr.; Total depth: 317'
Spud: 6-18-73 Complete: 6-20-73
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CORE HOLES: P.R. Spring Deposit, Uintah County, Utah (Cont.)

PR-3D - SE SW NE, Section 7, T12S, R25E, SLM
2108' fNL, 1518' fEL (U.S. surface and minerals)
Elev.: 6512' gr.; Total depth: 416-1/2!
Spud: 8-11-73 Complete: 8-14-73

PR-4 - NE SE SW, Section 5, T13S, R25E, SLM
992' £fS1,, 2055' fWL (U.S. surface and minerals)
Elev. 7187' gr.; Total depth: 195'
Spud: 6-21-73 Complete: 6-22-73

PR-5 - NE SW NE, Section 34, T12S, R24E, SLM

1931;.fN ., 1468' fEL (U.S. surface and minerals)
(oR\ 3 Elev. < 6420" g ; Total depth: 274
(oc. pted) : 3 'p
o ® Spud: 7-24-73 Complete: 7-25-73
PR-6 - SE SW SW, Section 33, T13S, R22E, SLM

QT <:_§_8_8_‘__£SL7,/ 1092' fWL (U.S. surface and minerals)
L. pin' "Elev.:(6710' gr>; Total depth: 423"

Spud: 7-11-73 Complete: 7-20-73

PR-7 - SW NW NE, Section 14, T14S, R23E, SLM
965' fNL, 2324' fEL (U.S. surface and minerals)
Elev.: 6798' gr.; Total depth: 212’
Spud: 7-21-73 Complete: 7-23-73

PRS-1 - SE NE NE, Section 27, T15S, R23E, SLM
1040' fNL, 137' fEL (State surface and minerals)
Elev.: 8010' gr.; Total depth: 247’
Spud: 7-24-73 Complete: 7-26-73

PRS-2 - NE SE NW, Section 16, T15S, R23E, SLM
1767' fNL, 2558' fWL (State surface and minerals)
Elev.: 7702' gr.; Total depth: 282'
Spud: 7-27-73 Complete: 7-29-73

PRS-3 - C SW SE, Section 32, T14S, R23E, SLM
683" fSL, 1963' fEL (State surface and minerals)
Elev.: 7387' gr.; Total depth: 242'
Spud: 7-30-73 Complete: 7-31-73

CORE HOLES: Hill Creek Deposit, Uintah County, Utah

HC-1 - SE NW NE, Section 31, T14S, R20E, SLM
1271' fNL, 1819' fEL (Indian surface, U.S. minerals)
Elev.: 7260' gr.; Total depth: 268’
Spud: 8-20-73 Complete: 8-22-73

HC-2 - SE NW SW, Section 33, T14S, R20E, SLM
1395' £S1., 821' fWL (Indian surface, U.S. minerals)
Elev.: 7485' gr.; Total depth: 488’
Spud: 8-23-73 Complete: 8-28-73

HC-3 - NE NE NE, Section 3, T15S, R20E, SLM
156' fNL, 443' fEI, (Indian surface, U.S. minerals)
Elev.: 7410' gr.; Total depth: 500!
Spud: 8-28-73 Complete: 8-31-73



-6-

SUMMARY OF DRILLING AND CORING

CORE TOTAL FOOTAGE FOOTAGE

HOLE DEPTH DRILLED CORED
RR-1 246 90 156
PR-1 326 163 163
PR-2 - 202 187 15
PR-3A 95 22 73
PR-3B 157.5 88.5 69
PR-3C 317 200 117
PR-3D 416 338 78
PR-4 195 126 69
PR-5 274 116 158
PR-6 423 129 294
PR-7 212 9 203
PRS- 1 247 22 225
PRS- 2 282 50 232
PRS- 3 242 22 220
HC-1 268 34 234
HC-2 488 262 226
HC-3 500 278 222
TOTAL 4890.5 2136. 5 2754

Core recovery - 99.1%

LOCATION OF CORE HOLES ON TOPOGRAPHIC MAPS

QUADRANGLE ' CORE HOLE

CLIFF RIDGE RR-1

BATES KNOLLS PR-6

BURNT TIMBER CANYON PR-4, PR-5
COOPER CANYON T"R-1, PR-2

P.R. SPRING PRS-1

RAINBOW PR-3A, B, C, D
SEEP CANYON PR-7, PRS-2, PRS-3

FLAT ROCK MESA HC-1, HC-2, HC-3



RESULTS OF CORING

RIM ROCK - AREAL EXTENT

The Rim Rock deposit was found to be of very limited extent and
the degree of impregnation erratic, only a short distance south of the
outcrop. Core Hole RR-1 was only 150' from an exposed section of oil-
impregnated sandstone which suggested that well-saturated sandstone
should be found in the corehole. The results were disappointing. The
corehole was only 0.3 miles southeast, on strike, from the thickest and
most heavily saturated outcrop section in the deposit.

Careful study of the geology of the outcrop area suggests that faulting
may complicate the structure of the area and control the pattern of heavy
oil impregnation of sandstones.

Also suggesting possible structural complexity were the slight shows
of gas encountered in the corehole, the only such shows in any corehole
of the program.

P.R. SPRING - AREAL EXTENT

The P.R. Spring deposit was definitely proved to extend over wide
areas beneath cover. Core Hole PR-3D appears to have found the northern
down-dip limit of the deposit almost where predicted from outcrop mapping.

Core Hole PR-6 encountered typical oil-impregnated sandstone
(heavy oil) down to a depth of 280 feet. From 299-1/2 feet to 414 feet
(109-1/2 feet gross) about 30-1/2 feet of sandstone stained with light oil,
more typical of normal oil reservoirs, was encountered. The discovery
raises the interesting possibility that a transition area from source to
shallow reservoir exists in this portion of the deposit.

Oil-impregnated beds here appear to be lenticular and to have erratic
degrees of impregnation when considered over wide areas. Gross oil-
impregnated zones appear to be recognizable for distances of 6 to 10 miles
and the zonation established by Gwynn (1971) appears to be valid and workable.

If coring were conducted in more closely spaced patterns, correlation
of individual zones would probably be easily established and continuity of
groups of zones easily recognized throughout the deposit.

The thickest and richest impregnated sandstones were found in the
southern part of the deposit in Core Hole PRS-1, located on State of Utah
lands in Section 27, T15S, R23E and north and west into Core Holes PRS-2
and PRS-3, also on State lands.



HILL CREEK - AREAL EXTENT

The Hill Creek deposit appears to be concentrated mainly in the
vicinity of Core Hole HC-1 and along the outcrop to the west and north-
west where thick outcrop sections similar to those encountered in HC-1
are exposed for many miles along the canyons of Hill Creek and its eastern
tributaries. Core Holes HC-2 and HC-3 indicate that this area of optimum
saturation does not extend east beneath Flat Rock Mesa and that the thick-
ness and richness of the oil-impregnated sandstones decreases rapidly.
The deposit appears to be concentrated on the west plunging end of Hill
Creek (Flat Rock) anticline and not to be well developed on the structural
culmination of the anticline beneath the mesa.

The Hill Creek deposit is still in the. ''giant'' class as far as gross
oil in place is concerned, but the lean and widely dispersed nature of the
o0il impregnation decreases the possible commercial value of the deposit
under present economic constraints.

LOW DIP AREA EXPERIMENT

A series of coreholes was drilled in the West Fork of Three Mile
Creek area (Black Virgin Mine Road Fork) where a single rich bed first
intersected in Core Hole PR-3C could be traced without doubt to a nearby
easily measured outcrop (Cashion, 1967, pls. 2 & 3, Sec. 5). The series
of coreholes was spaced from the outcrop through PR-3D for 0.72 miles
distance. Another nearby oil shale corehole which penetrated part of the
oil-impregnated sandstone bed was projected into the line of section
(Figure 3). The line of coreholes indicated that the bed maintains even
thickness and impregnation until the vicinity of PR-3D which apparently
is located on the down dip north edge of the deposit.

Figure 4 indicates the average gravity of oils extracted from the
outcrop section and from the series of coreholes. The chart indicates
that increasing distance from the outcrop and increasing cover and depth
exert little influence on the gravity and sulfur content and the consequent
quality of the oil. This tends to support observations made in many deposits
in Utah where it has been considered that deterioration of the oil takes place
only in the outer few inches of the outcrop and that oil quality remains
relatively uniform for long distances back of the immediate outer weathered
"skin."

HIGH DIP AREA EXPERIMENT
This experiment, planned with two holes in the Rim Rock Deposit, was

not completed because of unfavorable results obtained in Core Hole RR-1
(see preceding sections).









RESULTS OF ANALYSES

CORE ANALYSES (See Appendix)

Results of 587 standard core analyses of all principal oil-impregnated
zones in all coreholes are tabulated as follows:

Sample Number, Corehole Number, Depth
Permeability (before and after extraction of oil)

Porosity percent
Pore saturation (oil and water)
Oil (gallons per ton, % volume, % weight)

All work was performed by Core Laboratories, Inc., Casper, Wyoming.

The analyses cover a wide range of conditions and have not been studied
in detail. However, spot examination of selected intervals in specific core-
holes indicate areas of the P.R. Spring deposit that are probably suitable
for in situ experiments and for open cut mining on a commercial basis.

GRAVITY (See Appendix)

The gravity of extracted and retorted oils from all coreholes in all
three deposits show a remarkable uniformity.

GRAVITY (API°) EXTRACTED OIL RETORTED OIL
DEPOSIT SAMPLES HIGH LOW AVERAGE HIGH LOW AVERAGE
RR 1 - - 6.5 - - 20.6
PR 37 15.3 5.8 9.5 24.2 19.0 21.5
HC 5 10.5 5.5 7.9 22.1 20.0 21.1

Mean and average values for extracted and retorted oils compare as

follows:
EXTRACTED OIL RETORTED OIL
MEAN AVERAGE MEAN AVERAGE
RR -
PR 10.6 9.6 21.6 21.5
HC 8.0 7.9 21.0 21.1

Gravity of retorted and extracted oil seems to increase with depth in
several coreholes; in others, variation is random. The results do not
appear to be conclusive within the narrow range of results.

PERCENT SULFUR (See Appendix)

Percent sulfur in extracted oil was determined for the same 43 samples
that were tested for AP1° gravity. A remarkable uniformity in sulfur content
was obtained. The average percent for 37 samples in P.R. Spring is .46.
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% SULFUR
DEPOSIT SAMPLES HIGH LOW NO. OF SAMPLES IN RANGE

RR. 1 0.37  0.37 -
PR 37 0.76  0.30 0.30 to 0.39 - 4

0.40 to 0.49 - 24

0.50 to 0.59 - 4

0.59 to 0.76 - 2
HC 5 0.46 0.34 ‘ -

SULFUR ISOTOPE RATIO (S34/532) (See Appendix)

Nine samples from selected wells were analyzed for the sulfur isotope
ratio (S34/532) of extracted oils.

With the exception of the single value obtained from the 88-foot sample
in PRS-1, all oils in the south part of the deposit appear to fall into the range
of normal crude oils. ' The high ratios in PR-6 and PR-3 suggest oils with
an origin similar to that of gilsonite. The oil in the PR-3 cores has a ‘
strong gilsonitic odor and is located close to two major gilsonite vein systems.
The results for the PR-6 sample and the PRS-1 (88') sample are anomalous
in the light of present data available.

Overall, the sulfur isotope data obtained appears to correlate with that
obtained by Gwynn (1971).

REFERENCES CITED

1. Cashion, W. B., 1967, Geology and Fuel Resources of the Green River
Formation Southeastern Uinta Basin Utah and Colorado, U.S. Geological
Survey Prof. Paper 548, 48 p., 5 pls.

2. Gwynn, J. W., 1971, Instrumental Analyses of Tars and Their Correlations
in Oil-Impregnated Sandstone Beds, Uintah and Grant Counties, Utah,
Utah Geological and Mineralogical Survey Special Studies 27, 64 p.
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Submitted by:

Howard R. Ritzma
Utah Geological & Mineral Survey
103 UGS Bldge., Univ., of Utah

Salt Lake City, Utah 84112

24 Blackstone Street, Cambridge, Mass. 02139
Telephone TRowbridge 6-3691

REPORT OF ANALYTICAL WORK

STABLE ISOTOPE RATIO ANALYSES

Date Received: 21 September 1973
Date Reported: 8 January 1974

Your Reference:

Our Lab. Your Sample .
Number Number Description Analysis_
SJL&/SJL
SR=2T783 UGS - PR - 3 233! tar sand 22.1
SR-2T784 UGS = PR - 6 246! L 20.7
SR-2T785 UGS = PR =T 35! L 12.5
SR=-2786 UGS = PRS - 1 43! Bo. 14.8
SR-278T UGS - PRS - 1 101' " = 15.8
SR-2T788 UGS - PRS - 1 168! " = 10.7
SR-2T789 UGS - PRS - 1 210! o 11.6
SR=2T90 UGS = PRS = 1 36! LR 11.0
SR=-2T791 UGS - PRS - 1 88 R = 22.9

*Unless otherwise noted, all analyses are reported in %o notation and are computed as follows:

Where:

R
6R

sample’0 = R

standard

D/H standard is SMOW

c'¥/c'? standard is PDB

0'8/0'® standard is SMOW

$%%/53?  standard is Caron Diablo troilite

**Double atom ratio

sample

-1] x 1000

And:

Rstandarg = 0-000316""
Rstandarg = 0-011237
Rstandarg = 0-0039948**
Rstandarg = 0-0450045
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UTAH GEOLOGICAL AND MINERAL SURVEY

CORE HOLE NOo _PR=3A , W _NE SW 8-125-25E  S.L.M. (3138 FNL, 1582 FWQ)

Uintah County ) Utah

LAND STATUS . SURFACE _ U,S, MINERALS __U,S, VISUAL CLASSIFICATION
eLevaTion: 6302  Grounp TOTAL DEPTH_95 CLASS]IMPREGNATION
spun: Aug, 7, 1973 compLeTe: _Aug, 8, 197 YA Ricn
Tops: SURFAcCe IN Parachute Creek TOP DATUM (msli Iz i
PARACHUTE CREEK _ {sirface). T //////// Mo
MAHOGANY OIL SHALE zoNe (6340 est.) =k C’E’;b
s DOUGLAS CREEK _3_9_ €265 ¢2(3 L | WEAK
vis | PERMEABILITY |POROS. SAT"SsZT'ON GA[S/ n%ﬁgegs % GERXATV GRRE"}V 534/532
DEPTH lcLAsslarrore) AFTER| % o yWATER| TON g % voi | % wt JsuLr] O | OIL JgaTio
39 |V 64 | 769 | 24.5| 48.9] 23.3] 14.3] 12.1| 5.8
40 fv | 70| 377 | 28,9| 55.4] 12.5] 19.3] 16.1] 7.8l0.48]{:41E55: 00"
41 1V 82 | 782 | 30.,9] 45.0| 12.0] 16.4] 14.0] 6.6
42 1V 15 | 475 | 27.5) 53,5] 9.1 17,4} 14.8] 7.0
43 1V 10 67 | 35,2 26,1] 21,0} 10,4 9.,3] 4.2
4 |V 136 1627 | 28,6) 42,0 3.5) 14.5] 12,1 5.9
45 1 Y 145 11141 | 27.9] 55.6] 3.6] 18,41 15.6] 7.4
46 1V 47 | 493 | 27.5] 52,4 1,5] 17.4) 14.5] 7.0
47 1 Y 145 | 992 | 27,9} 70,31 5,0] 23,21 19.7] 9.5
48 | V 88 11142 | 19.7| 52.8| 10,2] 12.3] 10,5] 5.0
49 1V 31 11939 | 27.7] 66.1] 8.3| 21.3] 18,5] 8.6
50 | V 2/ 11548 | 30.6]| 60.8| 18,0| 22.0] 18,7 8.8
51 | V 8,8] 744 | 26,8] 57.8] 24,6} 17.6] 15.7] 7.1
52 | V 33 11508 | 31,4| 62,4 12,7] 22,5| 19,3] 9.0
53 |v | 41 12133 | 31.7] 60.6] 19,6] 21,8] 19,4 8.8]  ¥:3aal 350"t
5, | V 9,7]1826 | 27.5] 67.,3| 18,2} 20,6] 18,7] 8.3
55 1LY 13 12773 | 30.3) 64.0] 16.5] 22.5] 19.6] 9.0
56 | ¥ 20 11805 28.8] 60.1] 15.9| 20.2] 17.5 8.1
57 1V 1.,61989 | 31,1] 58,5] 21,5| 20,9] 18,4 8.5
58 | V 25 13576 | 30.5| 64.3] 16.1] 23.,3]| 19,8] 9.3
59 1V 27 12733 | 30,9) 66,0] 12.3] 23,7| 20.7] 9.5
60 | V 55 11905 | 30.6] 58.8] 13.7] 21.7} 18.21 8.7
61 | V 13 2282 | 28,7| 64.2] 19.8] 21.7] 18.6] 8.7
62 | V 17 12182 | 31,5| 57.2] 14.3) 21.2] 18,1 &,5
63 | V 22 12529 | 32.6] 63.1] 4.3] 23.9] 20.4] 9.6 N "
64 | v | 51 2733 | 30.4] 63.1] 4.0]-24.3] 20.6] 9.7]  {:G1¢] 68T
oy A
24.2 /3.13] (/9.7

7758 ¥ 2¢ X |.292 x|.869 =151183)80/ac







Sample

UTAH GEOLOGICAL AND MINERAL SURVEY

core HOLe N0 _FR-3B NW SW 8-12S-25E S.L.M, (3021 FNL, 1044 FWL),
LAND STATUS . SURFACE 'U,S, MINERALS _ U5, VISUAL CLASSIFICATION
ELevaTion: 6361 Grouwnp TOTAL DEPTH__157% CLASS|IMPREGNATION
spup:__8/8/73 compLeTE: ___8/10/73 ]§ e
Tops: surrace IN _Parachute Creek  top DATUM (msl; RicH
PARACHUTE CREEK {Surface) T V) oo
MAHOGANY OIL SHALE zoNe 40 _6321 s ] weax
coReS DOUGLAS CREEK 119 6242 L [ WEAK
_ vis | PERMEABILITY | POROS. SA;)S:/ET'ON leia/'%g%%gggs\ % GERxATV GRF:E./');V 834/332
DEPTH feLassleerorey AFTER] % oi. gwATER| TON § % vor | % wt |suLrf ©'- | Ot JraTio
119 Vi 22 19641 27,7 69,3] 5.1122.75]19.35| 9.0
120 ] vl 6.402086 | 28,7 60.9] 4.2020.30017.65] g.15]0 45f{:81d BRFATI ¢
121 VI 32 11686 | 28,4 67.6] 7.4]122.25119.35] 8.9
122 V] 20 11389 ) 28.6] 69.3] 7.7}22,00]20,00{ 8.8
123 V| 27 16461 28.8] 66.71 8.7122.25119.35] 8.9
124 \') 7.012232 | 27,9 74.7 2,1]24.,15]21.00f 9.7
125 'S 6.,1]11905 | 32.8] 62,8| 10.7|24,40120.80! 9.8
126 v | 34 11369 | 28.6] 55.9] 8.4]119.35|16.15| 7.7 4
127 V] 19 2634 30.7] 73.0] 6.5pF27.05|22.60/10.85
128 V] 23 843 | 29,1] 76,3] 5,5(26.35|22,45}10,55
129 | v} 25 |1778 | 25,8 61,3] 5.4]/19,10{15,95] 7.6 g
130 \' 2.71258, | 32,41 61.71 8.6126.10121.80{10.45
131 V)] 11 1766 | 29.7] 70,7] 11,1124,4 {21,20{ 9.8
132 \'f 6.111240 | 28,3] 66.2| 12,0{21,25|18.85] 8,5
133 | v | 330104 | 27,9] 71,7 11.8]23,70[20,20] 9.55]0.43]:3,d BLaB.EFT]-
134 ¥ 1.311329 | 26,71 74.2] 11.1123.00}20.00| 9.25
135 \'S 7.01 664 | 27.7] 67.6] 13.3121.75118.95} 8.75
136 \') 9,411311 | 27.0] 69.3] 6.7]22.25118.95| 8.95
37—V T O 020 Y 8 —1 21 6 7.5 0,20 0201 0101 X
138 Vi 4.5 1218 | 29.8] 71.1] 4,6125,65121,45{10,30
139 | V| 4.2 |1428 | 29,71 49.5| 23.2117.45|14.85] 7.05 U
140 Vi 241 7441 29,21 51,71 27.7117.20115.25] 6.95 7
141 VI 3.3 12033 | 31.4] 67.41 12.7125. 21.45110.40
142 . V1 3.6 11944 | 28,5] 67.4] 5.6]22.75119.40] 9.30
143 V] 0,72]2778 | 28.6] 67.0] 8,8}22,30[19.40] 9,00
144 VI 2,7 13477 | 33.8] 61,6] 13.0{25,25}21,05|10.15
145 V11,2 ] 412 | 25,9] 57.6] 24.6}16.95]15.05] 6.80 4
146 | v | 0.29] 159 | 25,6] 54.4] 26.1}15.45}14.05] 6.2500.30} *tnd 8% |
147 V] o022 281 23,5 40.8] 38.7110.65] 9.65] 4.30 e
2955 (183} 21.95
x (o2 Lrne 49 30.07 asyl p242
7758\x 28 x1.3007 |x .902 |- 58919 Bo/ac




Sample
Nunmber

RIPIBRS

UTAH GEOLOGICAL AND MINERAL SURVEY

core HoLe o _ PR=3C =~ SW SW NW 8-12S- L)

Uintah County, Utah

LAND STATUS : SURFACE __ U.S, MINERALS __ U,S VISUAL CLASSIFICATION
eLevaTion: _6430 GROUND  TOTAL DEPTH_317 CLASS|IMPREGNATION
spup:___6/18/73 compLETE: __6/20/73 g . IR
Tops: surrace N Parachute Creek  tor DATUM (msli v RicH
PARACHUTE CREEK (Surface) I ///// oo
MAHOGANY OIL SHALE zonE __ 130 6300 IL Ry weax
DOUGLAS CREEK 221 6209 L [ WeAk
CORES
» vis | PErRMEABILITY | POROS. ,SA'rSFF:ET'ON :;lfa/'%g%ﬂ}gggs\ % GER;(qTV GRREAIV 334/832
DEPTH fciass|arrore) aAFTER] % on. gwater ) Ton | % voi g % wt JsuLr] Ot 1 OIL JgaTtig
222 ] v | 4.8] 1230] 22, 86.5] 0.9]22.15[19.45] 8.9 [0.44F:2ad el
223 V | 0,63} 1259} 24.5) 74.6] 6.9]20.85]18.6 | 8.4
224, v 3.61 13491 22.5] 79.5 0.9120.3 118,151 8.2
225 v 2,8] 1506] 25.9| 85.3] 3.5}25.3 |22.5 |10.1
226 V] 0.,02] 2003] 25,2{ 87.7] 6,6]25.3 |22.5 {10,1
227 ' 0,011 27821 25,31 89,2 1.6125.8 122.9 110.3
228 \' 0.13] 1746} 26.3] 87.5 1.5126. 23.35110,5
229 V| 0.01] 1667| 26.7| 79.8] 6.4]24.35|21.6 | 9.75
230 V| 1,2 | 1210] 25.3] 82.2] 3.6]23.85|22.5 {10.1
231 Vi 0.6 ] 1647] 27,0 75.6} 4.4}23,85]20,7 | 9.55
232 V| 0,10} 1845} 22,8] 70.2] 8,8}17,75117.25] 7.1
233 | v | 8.9 | 1190 18.3] 72.7] o0.5|15.55%¥7-13 4 6.25 22.1
234 V | 0.01] 2480} 26.6] 83.1] 6,4]25.3 |22,45]10.15
235 | v | o.01| 3080| 27.9] 8.3] 2.928.65|24.9 [11.5 |0.408Fod 5leS,
236 v | 0,13] 2529] 28.9| 89.3] 0.7§430.1 {26.15]12.1
237 | v | o.60] 1726 26.5] 80.1] 1.5|25.25%58,; 491B.7
238 V] 0,751 1409} 27.2} 83.9] 4.4}27.2 ]23,15110.9
239 v 0.90] 487f 23,31 80.3 5.2121.9 119.0 | 8,75
40 V| 0.27] 38741 29,71 84.2] 2.7129.6 }25.2 111.85
241 V| 0,01 1875{ 26,7} 84.3| 4.5]26,25|22.8 110.5
242 V| 0.15] 1746) 23,0} 85.2] 1,7{22.8 ]19.8 | 9.15
243 V| 0,01] 2430! 26.8] 87,4| 3,0{27.2 ]23,65]10.9
244 Vi1 o001 17321 26.7% 89.31 3.4127.2 124.15110.9
245 V| 0,01} 2579]| 28.5{ 87.1] 0.7{28.9 |25.1 |11.55
246 vi| o,01] 2733| 25,7} 90.6] 0.8]27,4 }23.65}10,9
247 | v | o.01] 1309| 25.2] 87.8] 1.6l25.3 |22.45]10.15]0.428 831 51837
248 V] 0.11} 0.46] 19,9{ 50.2{ 1.0]11.2 110,15{ 4.5
25.35 24| 24.28
Y158 |x 27 x].2535 § .97 - 51825|80/ac




UTAH GEOLOGICAL AND MINERAL SURVEY
CORE HOLE no  _PR=3D , —SW NE 7-125-25E S.L.M, (2108 FNL, 1518 FEL),

W = Mo WL N x

LAND STATUS : SURFACE U,‘S. MINERALS U.S. VISUAL CLASSIFICATION
eLevaTion: 6512  Grounp ToTAL DEPTH_416F CLASS]IMPREGNATION
spup_Aug. 11, 1973 cowmeLete: _Aug. 14, 1973 x| o Wich
Tops: SURFACE IN Parachute Creek ?  tor DATUM (msli v RicH
PARACHUTE CREEK (Surface ?) T 77/} woo
MAHOGANY OIL SHALE ZONE 265 2 _ 6247 2 1L
conts DOUGLAS CREEK 361 5 anaglzls L
Samplel oeery |LV'S | PERMERBILITY [POROS. SA;’SQET'ON gLsﬁve%&geg ™~ % B R 5%
Number CLASSIBCFOREY AFTER] % on. fWATER| TON § % vol § % wt [suLe] ©'t 1 ©'L JpaTio
87 | 376 ] | 38 [1300] 20,0 44.9 12.7) 15,4] 13.1] 6.2500.438:8,d 201,
88 | 377 | 1v| g7 |2831| 31.5] 20.3] 39.3] 7.7] 6.45] 3.1 |
89 | 378 | IV [275 2831 | 32.4 40.2] 25.3| 15.4]13.1 | 6.25
90 | 379 | v [327 1686 | 30.5] 36.1] 40.0[13.05]13.25] 5.3 Jo.48R-fad 5039
91 | 380 ] 1v|s521 J1746 ) 31,71 23,1 53.4] 8,5 | 7.35] 3,45
92 381 | Iv|232 2034 | 31.8 27.1] 43.3/10.2 | 8.65| 4.1
93 382 | Iv|203 18851 31,21 37.9] 30,1}114.05]11.95| 5.7
o4 | 383 Tvless loaes | 28.4) 35.30 42.6]11.6 [10.1 | 4.75l0.460 2524 $7800

403 3583| 11.98

7758 \x & X | 308 N.442 {12278 B0 /ac

PNy




Sample
Number

95

98 .

100
101

102
103
104,
105
106
107,
108
109
110

112,
113
114

UTAH GEOLOGICAL AND MINERAL SURVEY

CORE HOLE NO

LAND STATUS .

R-4

NW NW SW 5-13S-25E S,L.M,

(2055 FWL, 992 FSL)

SURFACE _T.S mMINERALS _U,S,

VISUAL CLASSIFICATION

eLevaTion: 7187  Grounp TOTAL DEPTH_195 CLASSIIMPREGNATION
spup: June 21, 1 compLeTe: June 22, 1973 g S IR
ToPs: suRFAce In Parachute Creek TOP DATUM (msl) 7 RicH
PARACHUTE CREEK (surface) T //////// Mop
MAHOGANY OIL SHALE ZONE ? pis ] Weak
cone DOUGLAS CREEK 57 3 '{lA8 I | WEAK
S s
_ vis | rErmMEABILITY |POROS. SA:SS‘F;T'ON .;:Lsa/g‘g%%egs\ % GERfTV Grz%."\rv 534/532
DEPTH lcLAss|arrorep AFTER| % Ol gWATER| TON § % vol § % wt JsuLr] O | OlL Jaario
s¢ | v| o.0110% | 22,3 &3.8 4.0] 20.5|18.55] 8.2 |0.435765d Fled,
5 | IV] 5.81 559 23.4 73.9% 3.8| 18.6]17.25] 7.5
60 |IIT | 9.4 | 0.55| 30.3| 37.6] 6.3]13.15111.4 | 5.3
61 ] IT| 7.3 1441 23.0 18,74 17.8] 4.8 4.3 1 1,9 | x
62 |ITI | 26 LA9 ) 26,7 43.4) 7.9]13,35111.6 | 5.4
63 111181 4871 27.2] 69.5] 7.0]121.25]18.85] 8.6
6, 1111 2.8 6.0 20.6] 34.41 32.4] 7.65] 7.1 1| 3.05|x
65 |I11 |16 257 | 24,7 48,1 12.1i13.15/11.9 | 5.3
66 |I11]65 863 | 31.0 59, 3.9/121,5 118.25] 8.6
67 | IV {37 1607 | 27.1] 82,40 A4.8[24,6 [22,25] 9.85
68 | IVvi 0.6 11220 27.2| 82.1] 3.7k25,5 |22,15]10,2
69 | IV {16 1426 | 28,0 68,8 2,1122,15119.25] 8.9
70 LIV § 24 1170 | 28,41 70.,4] 7.4}22,9 119,91 9.15
7Ll Iv]|i1 1686 | 29.6| 72.7| 4.7/25.1 |21,35}10,05
72 Ivi19 1369 | 28.5] 76.1] 3.2|24.35|21.6 | 9.75
73 'l 5.2 11 25.1] 34.6 5.2] 9.75| 8.7 1 3.95| x
74 1 IT ] 1.3 18| 28,0 61.8f 3,6]19,8 117.2 | 7.9
75 JIII ¢ 1.1 5.2| 25,6 52,01 6.6]15.25{13.25! 6.1
76 | IV ] o,10f 1.8 27.5] 62,2| 7.6/19,6 116.95] 7.8
77 1| IV |39 8| 31.0f 71.,3] 8.1125.3 }21,95/10,15
262 Gl 1841
x (308 | 2744 549 20.35
7758 ¥ 17 x J2v44 xlgy3 = | 34 1261 8O fac

W m wm th, w — v,y W,






































