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CHARACTERISTICS AND DESCRIPTION OF CORES FROM THE USGS

CORE HOLE CRU-1 PARACHUTE CREEK MEMBER, 

GREEN RIVER FORMATION, EAST-CENTRAL UINTA BASIN, UTAH

By

C. William Keighin 

Abstract

Oil-yield, lithologic, and mineral distribution data were determined for 

cores taken from a 497.7-foot drill hole in the upper part of the Parachute 

Creek Member of the Eocene Green River Formation. The drill hole, 1050 feet 

FEL, 700 feet FNL, sec. 3, T. 12 S., R. 24 E., Uintah County, Utah, started 

slightly below the contact between the Uinta Formation, also of Eocene age, 

and the underlying Green River Formation. It ended 32 feet below the base of 

the Mahogany bed (the richest oil-shale bed between A groove and B groove-- 

which define the upper and lower boundaries, respectively, of the Mahogany 

zone). Most of the interval studied is kerogen- or carbonate-rich, commonly 

tuffaceous, and is very fine grained.

Several thin (<3 feet) oil-shale beds which yield as much as 25 gallons 

of oil per ton occur above the Mahogany zone, but are probably not of economic 

interest. The cored sequence contains several tuff beds. The thickest of 

these beds is approximately 2 feet thick; the average thickness is rarely 

greater than 0.5 feet. Two oil-saturated tuff beds occur approximately 65 

feet above the Mahogany oil-shale bed. Although these two tuffs are exposed 

on nearby surface outcrops, no evidence of oil is seen on outcrop. The 

Mahogany zone is approximately 69 feet thick at the drill site; the lowermost 

few feet were not penetrated. At the site cored, the Mahogany zone is 

overlain by 435 feet of overburden. Fischer assays indicate that 42.3 feet of

oil shale within the Mahogany zone could yield at least 25 gallons of oil per 
ton from beds at least 10 feet thick.



Introduction and Previous Work

As part of a mapping and resource appraisal program of oil shale in the 

Parachute Creek Member of the Eocene Green River Formation, cores from the 

U.S. Geological Survey core hole CRU-1, located in sec. 3, T. 12 S., R. 24 E. 

(fig. 1), were collected for study. The U.S. Geological Survey data-bank file 

number for this hole is U-55. Drilling started slightly below the contact 

between the Uinta Formation and the underlying Parachute Creek Member of the 

Green River Formation. The hole was terminated at a depth of 497.7 feet, 

approximately 65 feet above the contact with the Douglas Creek Member of the 

Green River Formation. Location of the drill hole is shown by Keighin 

(1977c). Oil yields of splits of the cores were determined by Fischer assay 

performed by the Laramie Energy Research Center (U.S. Energy Research and 

Development Administration, 1976). The assays are given in Appendix A. The 

core was described and samples selected for mineralogical examination by X-ray 

diffraction.

The oil-shale bearing Green River Formation of the eastern Uinta Basin 

has been studied by numerous investigators (Cashion, 1967, 1974, 1977; Cashion 

and Brown, 1956; Cashion and Dixon, 1976; Cashion and Donnell, 1972; Dana and 

others, 1980; Keighin, 1977a, 1977b, 1977c; Pipiringos, 1978, 1979). A more 

comprehensive view of the drill site and related areas may be gained by 

reference to the reports cited.
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Figure 1. - Map showing location 
of USGS core hole CRU - 1



Mineralogy

Bulk mineralogy of selected samples was determined by X-ray diffraction. 

Samples were taken at intervals of 5 feet or less. Figure 2 shows the 

relative peak intensities for the major minerals contained in oil shale; the 

peak intensities should not be interpreted as quantitative indicators of the 

composition of the oil shale. Visual examination of the split core indicates 

that pyrite is commonly distributed throughout the core, but not in sufficient 

quantities to be detected by X-ray diffraction.

No clear relationships between mineralogy and oil-yield are obvious. 

Dolomite, calcite, and. quartz are the major minerals indentified, and are 

generally persistent throughout the interval studied. Dolomite is somewhat 

more consistent in appearance than calcite. Albite is more abundant than K- 

feldspar, and is found throughout the section, although in relatively lower 

quantities in the upper 165 feet where analcime is relatively more abundant.
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Figure 2. Relationship between mineral distribution and oil yield



Although analcime is a common accessory mineral in the upper 165 feet of 

the core hole, it was not identified in the Mahogany zone. Illite and mixed- 

layer clay minerals occur together above the Mahogany zone. The mixed-layer 

clays decrease in quantity as the Mahogany zone is approached, and no mixed- 

layer clays are detected in the Mahogany zone. Illite was detected in all 

samples examined from the Mahogany zone. Examination of X-ray diffraction 

patterns obtained from bulk rock samples from cores did not reveal the 

presence of any potentially valuable accessory minerals in the strati graphic 

interval studied.

The interval structure and mineralogical distribution of a sample of raw 

oil shale (which yields 25 gallons of oil per ton) and a sample of high-grade 

(which yields 72.8 gallons of oil per ton) after Fischer assay are shown by 

scanning electron microscope (SEM) (figs 3-6). Fine-grained, commonly 

euhedral, authigenic minerals are abundant, and include feldspars, pyrite, and 

carbonates.



Figure 3. Nature of kerogen and authigenie minerals in raw oil shale which 

yields 25 gallons of oil per ton.



Figure 4. Authigenic pyrite (py), iron-bearing calcite (Ca), and detrital 

clay (arrow), sample as in Figure 3.
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Figure 5. Abundant, fine-grained, authigenie feldspars in spent shale (after 

Fischer assay). Sample from Mahogany bed which yields 72.8 gallons 

of oil per ton.



Figure 6.--Partial agglomeration of high grade oil shales is common during 

assaying. Sample from Mahogany bed.
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Oil yield and calculated resources

Fischer assays indicate that isolated, relatively rich (25-40 gallons per 

ton) oil shale beds are found above the Mahogany zone (fig. 7), but average 

grade is below economic mining limits at this time. The thickness and 

calculated shale-oil resources from three grades of oil shale (15, 25, 35 

gallons of oil per ton) from beds greater than 10 feet thick are illustrated 

on Figure 8. This figure indicates that minable oil shale is probably 

restricted to the Mahogany zone, the upper limit is defined by A groove, a 

thin, essentially barren zone, approximately 10 feet thick. 

Lithologic description

The lithologic characteristics of the core are given in Table 1.

11



80

13
.2 
>

Z 60 H

co

0
CO 
O)

40 J

20 J

A Groove 

Oil-impregnated tuff

100 200 300

Depth (feet)

400 500

Figure 7. Histogram illustrating variable shale-oil yield as 

a function of depth. The Mahogany zone begins immediately below 

A groove.

12



Thickness

of 

Interval

(feet)

100

90 _

80 _

70 _

60 _

50 _

40 .

30 _

20 _

10 _

Depth Interval 
(feet below surface)

100

- 90

»_ 80

P- 70
Shale Oil

- 60 Resources

50 (thousands of 

barrels per 

acre)
- 40

- 30

- 20

- 10

15 25 35

Oil Yield (gallons per ton)

Figure 8.   Thickness and calculated shale-oil resources of three 

grades of oil shale, core hole CRU-1.



Table l.--lithologic description of core from USGS corehole CRU-1

Depth (feet) 
From To

Thickness 
(feet)

Lithology

10.00 11.25

11.25 16.6

16.6 17.4

17.4 18.0

18.0 20.0

20.0 22.5

22.5 26.0

1.25

5.35

0.8

0.6 

2.0

2.5

3.5

Sandy siltstone, light-brown (iron 

stained) to light-gray; contains 

small filled casts near top; some 

disseminated chips of bituminous 

material; slightly contorted bedding

Siltstone; light-gray to light-brown; 

lamellar to massive; bituminous 

material occurs as disseminated chips 

and as coating along some horizontal 

joints

Siltstone to very fine sand; brown; 

bituminous material occurs as 

disseminated chips and coating along 

vertical joints

Siltstone to mudstone; light- to 

medium-gray; lamellar

Mudstone; light-gray, lamellar; 

disseminated and fracture and joint- 

filling (roughly vertical) bituminous 

material

Mudstone with minor interbedded 

siltstone; mudstones light-brown to 

light-gray at base; siltstone light- 

gray; generally lamellar; variable 

quantities of disseminated bituminous 

material

Siltstone; light-gray; some light-brown 

slightly wavy lamellae; disseminated 

bituminous material locally abundant

14



Table 1.--Lithoi ogle description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

26.0 29.2

29.2 35.4

35.4 39.9

39.9 40.6

40.6 42.4

42.4 48.4

48.4 58.9

3.2

6.2

4.5

0.7

1.8

6.0

10.5

Mudstone; light-gray with slight 

brownish cast; wavy lamellae and 

disseminated bitumen

Siltstone; light-gray; more massive 

than immediately above; finer toward 

base; disseminated bituminous chips

Mudstone; light- to medium-brown; some 

wavy and pinch-and-swell lamellae; 

slightly higher concentration of 

disseminated bitumen in pinch-and- 

swell lamellae

Siltstone; lamellar; some lamellae 

slightly more coarse; much more 

abundant disseminated bitumen or 

carbon hash; horizontal joint (1 mm 

wide) filled with gilsonite (?)

Siltstone - decreasing grain size; 

light-gray with light-brown lamellae; 

some pinch-and-swell (dilatancy?); 

lamellae filled with bitumen; thin, 

pinch-and-swell veinlet of pryite 

with bitumen envelope

Mudstone/oil shale; medium-brown; 

highly inclined to vertical joints 

filled with bitumen; minor quantities 

of nodular pyrite at base

Oil shale, lean; light-brown; variable 

quantities of bitumen (disseminated 

and concentrated along horizontal 

laminae

15



Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) Thickness 
From To (feet)

Lithology

58.9 60.0 1.1

60.0 60.6 0.6

60.6 70.0 9.4

70.0 77.0 7.0

77.0 78.0

78.0 86.8

1.0

8.8

Mudstone grading downward to siltstone; 

light- to medium-brown; alternating 

light-gray and medium-brown lamellae; 

disseminated bitumen along horizontal 

bedding planes

Tuffaceous zone, light-gray biotite- 

bearing (?) tuff; grades downward 

into siltstone; abundant disseminated 

bitumen at base

Mudstone with minor quantities of 

interbedded siltstone; light-brown to 

gray-brown; variable quantities of 

disseminated bitumen; local 

concentrations of pyrite along 

inclined joints; spongiform, slightly 

leached zone at 69.4-69.7 feet

Mudstone or lean oil shale; light- 

grayish-brown; lamellar; variable 

quantities of disseminated pyrite and 

bitumen. Zone of minor deformation 

(74.15-74.6 ft) containing coarse 

bitumen

Oil shale; medium-brown; massive to 

faintly lamellar; minor quantities of 

disseminated pyrite

Oil shale; light- to medium-brown; 

generally faintly lamellar; thin (0.1 

ft), light-gray tuff at 80.25 feet. 

Variable quantities of disseminated 

pyrite (pyrite is more abundant 

between 85.6-86.0 and 86.4-86.8 ft) 

16



Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

86.8 89.3 2.5

89.3 89.7

89.7 92.4

92.4 93.4

93.4 96.6

96.6 98.3

98.3 99.5

99.5 99.54

99.54 101.3

0.4

2.7

1.0 

3.2

1.7

1.2

0.04

1.76

Mudstone; light-brown; laminated 

(slightly contorted); some joints 

filled with pyrite or pyrite 

and bitumen

Low-grade oil shale; faint to distinct 

laminae; horizontal to inclined 

joints filled with pyrite (and minor 

quantities of bitumen)

Mudstone or lean oil shale; light- to 

medium-brown; lamellar; abundant 

disseminated pyrite; some flecks of 

bitumenous material

Mudstone or siltstone; grayish-brown; 

lamellar; some disseminated bitumen

Mudstone; light-grayish-brown; fine 

lamellae; abundant disseminated 

bitumen between 94-95 and 95.6-96.6 

feet; pyrite-filled joints (?) 93.7- 

93.8 and 95.3 feet

Oil shale; medium-brown; faintly 

lamellar; some disseminated pyrite; 

traces of bitumen

Oil shale; medium- to light-brown; 

lamellar; abundant disseminated 

bitumen

Tuff (?); very light-gray; contains 

disseminated biotite

Oil shale; light- to medium-brown; 

pyrite occurs in veinlets with 

bitumen and as disseminated grains 

17



Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) Thickness 
From To (feet)

Lithology

101.3 109.5 8.2

109.5 116.0

116.0 118.0

118.0 119.3

119.3 121.7

123.9 134.0

6.5

2.0

1.3

2.4

121.7 121.72 0.02

121.72 123.9 2.18

10.1

Oil shale; medium- to dark-brown; faint 

lamellae; commonly horizontal to 

inclined fractures or joints filled 

with carbonate(s); minor disseminated 

pyrite and bitumen in lower 2 feet

Oil shale; medium-brown; some 

disseminated carbonate (?) along 

horizontal planes; minor disseminated 

bitumen and pyrite between 114.25- 

114.3 feet

Mudstone; dark-grayish-brown; faintly 

lamellar; disseminated pyrite and 

carbonate (?)

Oil shale (?); medium-brown; faint 

lamellae; horizontal to vertical 

fractures or joints filled with 

carbonate (seal-brown carbonate (?) 

fills fractures/joints to 125.5 ft)

Siltstone; medium-brown; minor 

disseminated carbonate; oil shale (?) 

120.2-121.1; very thin tuff, light 

gray, biotite-bearing at 119.8 feet

Tuff; light-brown, very fine grained

Si 1tstone; 1i ght-grayi sh-brown; 

lamellar; horizontal veinlets contain 

minor disseminated carbonate

Oil shale; medium-dark brown; variable 

quantities of disseminated pyrite; 

horizontal to inclined fractures/ 

joints filled with carbonate

18



Table l.--lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

134.0 142.4

142.4 145.0

145.0 154.7

154.7 155.2

155.2 158.4

158.4 159.4

8.4

2.6

9.7

0.5

3.2

1.0

Mudstone; dark- to medium-gray, some 

with brownish cast; minor to common 

disseminated pyrite, very thin (0.06 

ft); bitumen-stained tuff at 138.3 

feet

Mudstone-siltstone; medium-gray with 

brownish cast; lamellar (some pinch 

and swell lamella); two thin tuffs in 

lower foot of interval are oil- 

stained

Siltstone-mudstone; gray with 

decreasing brown cast; lamellar; some 

disseminated carbonate; some thin 

bitumen (?) veinlets with pyrite 

core; thin (0.07 ft) tuff at 151 

feet, almost black due to oil stain

Tuffaceous zone containing pinch/swell 

lamina of siltstone; tuffs are 

medium-gray with slight brownish 

cast; some contain biotite

Mudstone-siltstone; dark-gray with 

brownish cast; pyrite occurs as 

disseminations, nodules, and in 

veinlets

Siltstone-mudstone; grayish-brown; 

finely laminated; contains thin, oil- 

stained tuff and minor quantity of 

nodular pyrite

19



Table 1. Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

159.4 165.0 5.6

165.0 166.0 1.0

166.0 167.3

167.3 (174.0)

1.3

(6.7)

167.3 219.0 51.7

Mudstone; dark-brown to dark-gray; 

lamellar; some disseminated and 

veinlets of pyrite; few thin, medium- 

brown tuffs

Tuffaceous zone containing intermixed 

siltstones; dark-gray to grayish- 

brown; laminated; distorted; 

petroliferous odor

Siltstone; medium-dark gray with 

brownish cast; lamellar; some bitumen 

stain

APPEARS TO BE UPPER CARBONATE/TUFF ZONE 

IN HORSE BENCH SANDSTONE BED 

(Cashion, 1967, p. 14, 17) or "t" 

zone (Cashion, 1974)

Horse bench Sandstone Bed or "t" 

zone. Interbedded marl stone and 

thin, irregular, and often contorted 

tuffaceous beds; often has a speckled 

appearance due to presence and 

distribution of light-gray to light- 

brown carbonate minerals which fill 

cavities formerly filled with saline 

(?) minerals. Carbonate also occurs 

in 1-4 mm veinlets parallel to 

bedding. Breccia of medium-gray silt 

chips in a light-gray matrix noted 

between 193.9-194.7 feet

20



Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

219.0 220.0

220.0 224.0

224.0 226.3

226.3 230.0

230.0 238.0

238.0 239.4

1.0 

4.0

2.3

2.7

8.0

1.4

Oil shale; medium-dark brown; contains 

a few very thin lenses of bitumen

Oil shale (?); light-brown; some 

disseminated and pinch/swell veinlets 

of pyrite parallel to bedding; thin 

(0.1 ft), chocolate-brown (oil- 

stained?) tuff at 223.1-223.2 feet

Oil shale; medium-brown; some 

disseminated carbonate parallel to 

bedding

Oil shale (?); low-grade; light-brown; 

thin (approx. 1 mm) veinlets of 

bitumen, often with cores of pyrite; 

disseminated pyrite (228.5-228.6 

ft)

Oil shale; medium-brown; finely 

laminated; a few parallel fractures/ 

joints containing chocolate-brown 

minerals; very minor quantities of 

dead oil (?) in veinlets parallel to 

bedding; some nodules contain cores 

of pyrite; 3 mm carbonate-filled 

fracture at 238 feet

Oil shale (?); low-grade; light-brown 

concentrations cavity-filling 

carbonate parallel to some bedding 

planes; very fine grained, light- 

brown carbonate (239.0-239.4 ft)
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Table 1. Uthologlc description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

239.4 240.5

240.5 246.0

246.0 256.0

256.0 261.0

261.0 262.0

262.0 270.0

270.0 278.0

278.0 286.0

286.0 294.0

1.1

5.5

10.0

5.0

1.0 

8.0

8.0

8.0 

8.0

Oil shale; medium-brown, some pinch/ 

swell veinlets of bitumen; very fine 

grained carbonate concentrated 

parallel to bedding

Oil shale (?); low-grade; light-brown; 

some blebs and bands (to 5 mm) of 

black material (organic matter or 

very fine grained pyrite?)

Oil shale; medium- to dark-brown; 

stringers and nodules of dark-brown 

to black (?); some stringers and 

nodules of pyrite

Oil shale; medium-brown; dark to black 

bands of (?) 258.5-260.5 feet

Oil shale; dark-brown

Oil shale (?); light-brown to medium- 

Qray; pyrite occurs as scattered 

nodules and in pinch/swell veinlets

Marl stone; medium- to dark-gray; some 

dark-brown to black bands of (?); 

some nodules which distort bedding

Oil shale; medium- to dark-brown; 

contains less pyrite than unit above

Marl stone-oil shale (?); light-brown 

to dark-gray; pyrite occurs as 

disseminations and stringers; very 

thin dark brown- to black-stained 

tuff (289.1 ft)
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Table 1. Llthologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

294.0 310.0

310.0 318.0

318.0 326.0

326.0 342.0

342.0 358.7

358.7 405.3

16.0

8.0

8.0

16.0

16.7

46.6

Oil shale (?)-marlstone; medium- to 

light-brown; nodules and stringers 

of pyrite; some stringers of bitumen; 

tuffaceous zones

Oil shale; medium- to dark-brown; 

variable quantities of disseminated 

pyrite; few very thin tuffaceous 

bands

Oil shale; dark-brown; nodular 

disseminated pyrite; very fine 

grained, chocolate-brown tuff (321.4- 

321.7 ft)

Oil shale, medium- to dark-brown; 

pyrite occurs as disseminations in 

thin stringers; scattered thin 

tuffaceous bands; disseminated light- 

brown carbonate(?) mineralization; 

veinlet (6 mm) of gilsonite (334.43 

ft)

Oil shale; darker brown than overlying 

unit; contains disseminated and 

pinch/swell veinlets of pyrite; thin- 

to very-thin tuffaceous zones are 

common

Oil shale-marl stone; dark- to medium- 

gray and variable light- to medium- 

brown; commonly tuffaceous; tuffs 

are commonly lightly to heavily oil 

stained; contains variable 

quantities of disseminated pyrite
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Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

405.3 407.3

407.3 428.0

428.0 436.0

436.0 444.0

444.0 452.0

452.0 459.2

459.2 460.0

2.0 

20.7

8.0

8.0

8.0

7.2

0.8

Tuff; oil saturated; features obscured 

by heavy stain

Oil shale; lean to moderate grade; some 

thin, lightly oil(?) stained tuffs; 

minor quantities of disseminated 

nodular pyrite

Marl stone; light-tan to medium-gray; 

tuffaceous bands; contains 

disseminated granular and nodular 

pyrite. A-groove (Cashion and 

Donnell, 1972)

Marl stone and common interbedded, thin 

tuffs; medium-gray, light-gray, 

light-brown; white sulfate(?) bloom 

on surface of some core; minor, 

variable quantities of disseminated 

pyrite; variable quantities of 

biotite visible in some tuffs

Si 1tstone/marlstone-1ean oi1-shale 

tuffs; light-to dark-brown; thin 

bedded to laminated tuffs; tuffs 

light-brown to dark-brown; variable 

quantities of biotite in tuffs

Oil shale; lean to moderate; light- 

to medium-brown; dark-brown, 

moderately to heavily oil stained, 

thin, tuffs

Oil shale; dark-brown; interbedded 

with very thin tuffs

24



Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

460.0 462.0

462.0 463.0

463.0 463.2

463.2 465.8

465.8 468.1

468.1 468.2

468.2 477.4

477.4 478.8

478.8 483.9

483.9 484.0

484.0 486.9

2.0

1.0 

0.2

2.6

2.3

0.1

9.2

1.4

5.1 

0.1 

2.9

Oil shale; medium-dark to light-brown;

veinlets of disseminated pyrite; zone

of nodular tuff(?) 

Oil shale; moderately dark-brown 

Tuff; gray- to light-brown; contorted;

very fine grained; biotite common 

Oil shale; very rich; dark-brown;

Mahogany bed; some highly inclined

to vertical joints/fractures with

waxy, dark-brown to black surfaces;

appears to have been crushed (464.4-

465.0 ft)

Oil shale; dark-brown; rich 

Tuff; medium chocolate-brown;

contorted; very fine grained 

Oil shale; moderate to rich, medium- to

dark-brown; moderate quantity of

nodular and thinly-bedded pyrite

near base of unit 

Oil shale(?); light-brown to buff;

thin-bedded to irregularly laminar;

pyrite occurs in thin veinlets

parallel to bedding and fills some

inclined joints 

Oil shale; dark- to medium-brown; minor

amount of disseminated pyrite 

Marl stone; light-brown to buff; thin

bedded 

Oil shale; light medium-brown;

irregularly bedded; some nodular and

disseminated pyrite 
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Table l.--Lithologic description of core from USGS corehole CRU-1-Continued

Depth (feet) 
From To

Thickness 
(feet)

Lithology

486.9 490.9

490.9 495.2

495.2 495.8

4.0

4.3

0.6

495.8 497.7 (TD) 1.9

Oil shale; dark-brown; thin (9 mm), 

very fine grained, medium-gray tuff 

(488.9 ft); minor disseminated pyrite

Oil shale-marl stone; light-brown; 

contains nodular and disseminated 

pyrite

Oil shale; dark-brown; seeping oil 

(495.7 ft)

Marl stone-oil shale; gray-brown to 

light-brown; some veinlets of pyrite
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