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SAMPLES SURMITTED FOR ASSAY
fore slab samples freom Shell OL1 Cowpany's J. M, Grceno No. i (:lw/ig;ég/
corehole drilled-in 1962 in WELl/4HEL/4 sce. 4, T.
R. 97 W., Rio Blanco County, Colorado (710 ft
S. of M, line and 585 ft W. of B, line)
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LITHOLOGIG th(RIPPTON OF

surface elevation: 6416.6 feeg - Sampled section: 631.0 to 2704.0 feet

From To Description e
Core 1 | L/ 't s Fubto,
631L.0 633.2 (2.2 feur)w Mudstone and very fine sandstone;. At/
light brownish-gray (l0YR 7/2), caleareous, wery 20, At s
) j;=-/ ﬁ;f— - irregular and contorted laminations at top to very

faint bedding at base.
black inclusions.
(4.4 feet) 0il shale

Rare to some fine irregular

; medium and lean: medium to
dark and some light brownish-gray (L0YR 5/2-3/2,
some 7/2-2/2). Distinct irrvegular, slightly dis-
torted to contorted laminations. Rare ilrregular

T gray Lo white crystalline lenses and stringers.

X-tay -

calcite, analcite; some qualta, Fzldspar,

644 .0

Cora 2%
040.0

e

5 ¢ L[(«

STV 4 641.6-
Loclaale 642.0

SR
Tleid &’\4\“\
N,
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042.1
643.0

643.5

641,

S/

642,
6472,

643,
643,

YT

[
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T{hagged sample) Oll shale,

brownish-gray (10YR 4/2- 2/2,

faint slightly irregular and distorted lamipations..

(Bawple marked 638-640;
laxge and small chunks).

(1.6 feet) 0il shale, medium:
brownlsh-gray {lOYR 2/2-4/2,

. C““‘) _\_“' -
\Y)’r K\ (kdmpla of crystalline lens from 633.8 feer:
f
!

lrregular and distorted laminations,

gray crystalline lenses and
feot,

medium:

some 5/2)., Fine

consists of irregular

dark to medium

some 5/2). Slightly
Yrregular
Stringers at 640.6

Irregular vuggy brownish-gray to dark gray

crystalline masses at 641.5 feet,
Sawple of vuggy crystalline masses from 641.5 feets

K~ray -
Missing,
(0.1 foot) Limestone:

6/2).
stringers.

Missing.

{0.5 foot) Limestone,
{10YR 7/2-6/2).
laminations,
Uneven sample split,

siliy:

(1.5 foot) Marlstone and lean oil shale:

light brownish-gray
some fine distorted dark brownxsh~ﬂray

analcite, quartz, feldspar,

LLOYR

light brownish-gray

Massive to ilrrepular, contorted
Common to vare fine hlack inclus ions,

very

light to medium brownish-gray {(10YR 8/2 4/9W
Very irregular distorted 1am1naLlon9 and bands

Uneven sample split,

i7

described,

! - Larvamice Petroleum Researci Center,

‘ILlustration N .

Laramie, Wyoming

Footage in parentheses is core recovery, the actual length of corve
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February 19, 1963

medium to dark -

&
.

ag
)
§

;
|

'y

i

=T



" )
- -7

LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY . -}hﬁ

Core slab samples from Shell 011 Company's J. M. Greeno
No. 1 corehole {Con.)

To Degseription

644..0 {(bagged sample) Marlstone: light to medium
brownish-gray (LOYR 7/2-5/2). Very irregular i
distorted laminations. (Sample consists of large J
irregular chunks; marked 643.) i

6441 (0.1 foot) Limestone: Llight brownish-gray (LOYR
6/2-7/2). Some fine distorted dark brownish-gray
stringers, .

644 .5 (0.4 foot) 01l shale, lean: light to dark brownish-

gray (10YR 7/2-3/2). Smooth to distorted, slightly
irregular laminations; rare small loop structures
and displaced bands,
.0 Missing. :
5 (0.5 foot) Mudstone and very fine sandstone: light
=7 to medium brownish-gray (1OYR 7/2-5/2), calcareous
to very calcareous,. Very irregular distorted
laminations and bands. Some very fine dark
inclusions. 1
646.5 (1.0 foot) 0il shale, medium to lean: dark Lo
i light brownish-gray (10YR 2/2-6/2, some-7/2). \
Fine irregular, distorted to contorted laminations,
Light brownish-gray silty limestone with some dark Cod
stringers in lower 0.2 foot. |
647 .0 Migsing.

648 .0 (bagged sample) Mudstome: light to very light
brownish-gray (10YR 7/2-8/2), very calcareous,
Massive to very irregular faint laminations. Rare
pieces of medium to dark brownish-gray (lOYR 5/2-
3/2) oil shale, (Sample coumsists of very irregular
small to large chunks; marked 647.)

648 .7 (0.7 foot) Mudstone and marlstone: light to very
light brownish-gray (LOYR 7/2-8/2). Taint bedding
to very irregular distorted laminations. Rare
very fine black stringers. Rare dark brownish-
gray laminae. _

650.0 (0.8 foot) 0il shale, lean: dark to light brownish- i

- gray (1OYR 3/2-6/2, some 7/2, xare 2/2). Slightly -

k irregular smooth laminations and rare bands, : 4

650.0 , 666 .0 (14,1 feet) Mudstome: very light and some tight : PR
4Aé”;” A brownish-gray (10YR 8/2, some 7/2-6/2), very cal- . G
L/ g ¢ 'Y careous. Massive to rare faintly laminated and .-
h & @ > variegated. Rare fine black inclusions and

contorted stringers.

Tilustration No. SPR-368CP (Sheet 2 of 122 sheets)

Lavamie Petroleum Research Center, Laramie, Wyoming : February 19, 1963



S * LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY
Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole {Con.)
From To Description
666.0 668.8 (2.1 feet) Mudstome: very light to light brownish-
C f,ﬂ gray (lOYR 8/2-6/2), very calcareous. Massive
ggﬂf@ﬂg~m i e C© mottled and variegated; some very contorted
&wﬁ ’ﬂén”“” slump (?) structures. Rare very fine black inclu-
e auilh ,AJ&& sions. Some contorted white limestone stringers
L near base,
668.8 _672.,0 (2.5 feet) Mudstone: light to very light brownish-
ﬂi@@fév ) gray (10YR 7/2-8/2, rare 6/2), very calcareous,
J&*ﬁ%gb oamand, Massive and some very faint contorted laminations;
Do’ gg@ré’ @5@ i’ some mottled. Rare to common fine black inclusions.
Core 4 : '
672.0 672.2 (0.2 foot) Mudstone: light brownish-gray (1OYR 7/2),

very calcareous, massive, Very common fine irregu-
lar streaks and scaly masses of vitreous black
organic material,

672.2 673.6 (1.0 foot) Mudstone: very light to light brownish-
gray (l0YR 8/2-6/2), very calcareous. Very
irregular, distorted and discontinuous laminations
and streaks, Common white limestone streaks near

top.

673.6 675.3 (1.7 feet) Sandstone, fine-grained, poorly sorted
‘ — §%: and some silty mudstome: light brownish- -gray
L-5 0 (10YR 7/2-6/2). Very irregularly bedded to massive

and some laminated. Common impregnated masses and
fine streaks of vitreous black organic material.
675.3 679.9 (4.0 feet) Mudstone and siltstone: light to very
light brownish-gray (10YR 7/2-8/2, rare 6/2) and
some white (9N), very calcareous, Massive to
irregularly bedded and somg distorted laminations.
Very rare fine black organic streaks.
679.9 - 680.3 (0.6 foot) Mudstome: light brownish-gray (10YR 7/2-
: 6/2), very calcareous. Some to common, very lrregu-
lar, contorted laminations and stringers of medium
to dark brownish-gray (10YR 5/2-3/2) oll shale,
680.3 681.0 (0.7 foot) 0il shale, lean to medium: medium to
dark brownish-gray (LOYR 5/2-3/2, some 2/2);
some light brownish-gray mudstone (LOYR 7/2).
Very irregular and contorted laminations and
o stringers,
681.0 681,5 (0.5 foot) @il shale medium: medium to dark
brownish-gray (l1O0YR 4/2-2/2, some 5/2-6/2),
Slightly irregular and distorted to smooth lamina-
tions, Rare vitreous black organic streaks,

Illustration No, SBR-3680P (Sheet 3 of 122 sheets)

Laramic Petroleum Research Center, Larvamie, Wyoming February 19, 1963
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/ LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J. M. Greeno

No, 1 corehole (Con.)
From To Daescription
681.5 682.3 (0.8 foot) Mudstone and siltstome: light to very
light brownish-gray (10YR 7/2-8/2) mudstone with
s,./(ﬁ very irregular contorted stringers of light

brownish-gray (10YR 6/2) siltstone and very fine

black organic streaks, Very calcareous,.

682.3 685.1 (2.2 feet) 01l shale, medium: medlum to dark
brownish-gray (1OYR 4/2-2/2, some 5/2). Fine
slightly irregular and distorted laminations.
Regular to slightly irrvegular shaly parting,

685.1 686 .7 (1.4 feet) Siltstone and mudstone: 1light to very
light brownish-gray (lOYR 7/2-8/2), very calcare- |
ous. Randed and faintly bedded tpo massive. Some
to rare distorted to contorted oil shale laminae
and stringers. A l-inch band of laminated, medium J
oil shale at 686.0 feet. A 2-inch band of wvery
fine gray sandstone with common fine black streaks
and some pyrite at 686.1 feet,

636 .7 687 .0 (0.2 foot) 011 shale, medium: medium to dark and
some light brownish-gray (lOYR 5/2-3/2, some 6/2).
Fine irregular distorted and displaced laminations.

687.0 687 .4 (0.4 foot) Mudstome: light brownish-grdy (LOYR 6/2-
S - =} 7/2), very calcareous. Faintly bedded. Some {ine
contorted stringers of oil shale.
687 .4 . 687.8 (0.4 foot) 0il shale, medium: medium to dark and

some light brownish-gray (lOYR 5/2-2/2, some 6/3).
L ‘ - Fine irregular distorted laminations.

687.8 ° 688.5 (0.8 foot) Mudstone: light brownish-gray (10YR

“6/2-7/3), very calcareous. Very common distorted

oil shale laminae in upper half; common contorted

g o oil shale stringers in lower half. Some very fine

A TR disseminated pyrite crystals in lower half.

688,35 690.0 (1.3 feet) 0il shale, medium: dark to medium and
rave light brownish-gray (LOYR 3/2-5/2, some 2/2,
rave 6/2-7/2)., Slightly irregular and distorted
to very irregular and contorted laminatfons and
streaks. Rare small irregular brown and gray
crystalline calcite patches,

690,0 693.8 (3.9 feet) Mudstone, marlstone and oil shale; light
brownish-gray mudstone and marlstone (1OYR 6/2-7/2);
medium to dark brownlsh-gray oil shale (LOYR 5/2- |
3/2). Highly contorted, folded and displaced |
laminations,

£

V‘Lﬂ.m» . /\;-\,L,. ;‘{: i - \JF "\f,_

Tllustration No. SBR-3680F (Sheet 4 of 122 sheets)
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LITHOLOGIC BESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Qil Company's J, M. Greeno
No. 1 corehole (Con.)

From To Description
693.8 699.0 (4.0 feet) Mudstone and marlstone: light to very
light and some medium brownish-gray (10YR 6/2-8/2,
) e . %? some 5/2), very calcareous. Irregularly banded
(/;77 ’ - and laminated, Some very irregular silty tuff
o 6 TL.0 stringers with light colored pyrite. Rare fine

j

o

black carbonaceous streaks. Very rare distorted
: 01l shale laminge,
699.0 700.7 (1.7 feet) Marlstone; light brownish-gray (10OYR
7/2-6/2). Very common contorted fine oil shale
/#*Lq stringers. Very rare vitreous to dull black

organic streaks. TIrregular, fine sandy to silty
éfﬂ textured, brownish-gray (7.5YR5/2-4/2) tuff bands
Y and laminae at 699,1 and 699,7-700.0 feet. Rare

wﬁJJi /hﬁzj%‘*ﬁ’%ﬁit?‘ stringers and irregular lemses of massive light
art” g *

colored pyrite (appear dull black on sawed and

. -1w4ber Y cored surfaces).
700,7 e 704..2 (3.6 feet) Mudstone: light to very light brownish
o g

gray (LOYR 7/2-8/2, some 6/2), very calcareous,

Massive with some very irregular contorted

stringers., Rare fine black specks and streaks,

R especially near base,

704.2 705.,7 (L.1 feet) Marlstone: 1light to very light brownish-
gray (1O0YR 7/2-8/2). Very faint distorted to
contorted and discontinuous laminations.

Core 5 (707 faet) .

705.7 708.6 (2.6 feet) Marlstone and silistone: light to very

light brownish-gray (10YR 6/2-8/2). Irregularly

laminated and banded with some contortion and low
angle displacement, A 0,2-foot band of laminated
medium oil shale at 706.4 feet. Rare very fine
black distorted stringers,

708.6 709.6 (0.6 feet) Marlstonme: light to very light brownish-
gray (10YR 6/2-8/2), Common very fine contorted
\ // brownish-gray (LOYR 5/2) stringers,
\/5709.6“/” 711.8 (1.8 feet) Mudstone, siltstone and very fine sand-
S R (/ /{ <o stone: light to medium brownish-gray (10YR 7/2-

5/2, rare 8/2), very calcareous. Irregularly
banded. Rare to some fine irregular oil shale
laminae, Rare very fine black streaks,

711.8 713.3 (1.4 feet) Mudstone: wvery light to light brownish-
gray {(10YR 8/2-7/2), very calcareous. Massive with
rare fine contorted oil shale stringers and laminae,
Rare very fine black streaks.

Illustration No. SBR-3680P (Sheet 5 of 122 sheets)
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMIlTED FOR ASSAY s,

Core slab samples from Shell 0Ll Company's J. M. Greeno

No. 1 corehole (Con.)

From

To

Description

713.3

716.0

716.0

717.5

729.0

729.9

731.2

732.6

733.8

(2. 4 feet) Marlstone and mudstone: light gray (6N)
and light to very light brownish-gray (10YR 6/2-
8/2), very calcareous., Irregular, distorted to
contorted and displaced bands, laminations and
stringers, Common to some thin oil shale laminae
and stringers,

(1,4 feet) Mudstone: light brownish-gray {(10YR
6/2-7/2, some 6/3), very calcareous to some slightly
calcareous, Very irregular distorted stringers,
laminations and bands, Some very irregular, silty
to fine sandy textured, tuffaceous (?) -bands.

(1.1 feet) Marlstonme: light brownish-gray (l0YR
7/2-6/2). Common very fine contorted dull black
stringers with rare pyrite.

(4.1 feet) Mudstone and marlstone: light gray
(7N, very slight 5YR tint) and light brownish-
gray (LOYR 7/2-6/2). Massive to very faintly

., bedded mudstone with very irregular bands of light
brownish-gray marlstone with fine contorted oil
shale laminae and stringers., Very rare brownish-
gray (LOYR 5/3) silty textured tuff (?) stringers.
Very rare very fine black streaks,

Missing,

(0.9 feet) Marlstone and mudstone; light brownish-

gray (lOYR 7/2-6/2) and light gray (7N). Some
very irregular contorted stringers, laminae and
bands of medium to dark brownish-gray (LOYR 5/2-
3/2) oil shale. Rare very fine black streaks,

(1.3 feet) Mudstone; light brownish-gray (LOYR
7/2-6/2) and light gray (7-6N, very slight 5YR
tint), very calecareous, Irregular, distorted te
contorted banding. Some contorted to folded
brownish-gray (10YR 53/3), silty to fine sandy,
tuff bands,.

(1.3 feet) Mudstone: light gray (7N) and some
light brownish-gray (10YR 7/2-6/2), very calcareous.
Massive to very faintly banded., Rare very fine
black streaks and specks. Common counchoidal
diagonal fractures.

(0,9 feet) Mudstone; light brownish-gray (10YR
7/2-6/2), very calcareous, Very irregularly
banded. Rare fine light brownish-gray (10YR 7/3)
contorted marlstone laminae with very fine dark
stringers,

Tllustration No. SBR-3680P (Sheet 6 of 122 sheets)

Laramie Petroleum Research Center, Laramle, Wyoming February 19, 1963
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P LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY
Core slab samples from Shell 011 Company's .J. M. Greeno
. No, l;coreho%g (Co?:) ' o ;&;J' v

LTI ST TR SRR U T it et

p"?
C//ﬁ From To Description
=/ 733.8 734.5

(0.6 feet) 0il shale, medium: brownish-gray to
brownish-black (10YR 4/3-1/2). Very irregular,
contorted, folded and displaced laminations inter-

finpering with mudstone above and below. m—
734.5 736.2 (1.7 feet) Mudstone: Iight brownish-gray (lOYR 7/2),

very calcareous. Some very irregular contorted
stringers of brownish-gray to brownish-black (10YR
5/2-1/2) oil shale, Rare light brownish-gray (LOYR
6/3) silty tuff bands and stringers, Interfingers
with oll shale above and below.

736.2 737 .4 (1.0 feet) 0il shale, medium; brownish-gray to
! brownish-black (1OYR 5/3~1/2). Trregular, dis-
Aﬂmf1JLh P *ktf? iorted to cont?rﬁed lawinaﬁi?ns...Some ve¥y irregu-
4 o ar cross-cutting and interfingering muidstone
' ot ¥ = fhsn stringers,
'n)’ ;:;; 737 .4 738.2 (0.8 feet) Tuff: medium to light brownish-gray

(LOYR 4/3-6/3), silty textuve, slightly calcareous,
Some to very common contorted laminations and
stringers of light gray mudstone and medium to
dark brownish gray oil shale.

738.2 739.3 (1.0 feet) 0il shale, medium to lean: light to dark
brownish-gray (10YR 6/3-2/2), Very irregular,
contorted, folded and displaced laminations. Com-
mon very irregular cross-cultting and interfingering
light gray mudstone.

739.3 740.,5 (1.1 feet) 0il shale, medium: medium to dark
brownish~gray (10YR 5/2-2/2, rare 5/3), TIrregular,
distorted to contorted laminae and gtringers; rare
loop structures. Irregular thick shaly parting.

740.5 744 .3 (3.2 feet) Mudstone: light brownish-gray (lOYR
. 7/2) very calcareous. Massive fo very faintly
S e f 2 ‘37[ 743 bedded; very uniform. Rare fin€ black specks and
’ - streaks, Some interfingering oil shale stringers
at top.
744 .3 744.9 (0.6 feet) 0il shale, rich: dark brownish-gray

to brownish-black (1OYR 3/2-1/2). Irrepular,
distorted Lo slightly contorted laminations,
stringers interfinger with midstone above and
below.

744.9 746 .8 (1.8 feet) Mudstone and oil shale: 1light to medium
brownish-gray (10YR 7/2-5/2), irregularly streaked
and banded to massive, very calcareous mudstone;
and 0,1~ to 0,3-foot bands of dark brownish-gray to
browmish-black irregularly laminated oil shale with
interfingering to sharp contacts,

Tllustration No. SBR-3680P (Sheet 7 of 122 sheets)

laramie Petroleum Research Center, Laramie, Wyoming ' February 19, 1963
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY + « .
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Coxre slab samples from Shell 011 Company's J, M. Greeno

No. 1 corehole (Con.)

From

To

Description

746 .8

751.2

754.3

755.5

757 4

760.2

i

Voot

762.0

751.2

754.3

755.5

757 .4

760.,2

762.0

: AE) J ﬁ"&w

r?é’[

ri/;’aﬁﬁ 'Ar

o |

(4.7 feet) 0il shale, medium: dark brownish-gray
and some brownish-black (10YR 4/2-2/2, some 1/2),
Irregular distorted laminations and stringers,
Some to common brownish-gray (10YR 5/3-4/2) silty
textured tuffaceous bands, laminae and stringers.
Thick irregular to regular shaly parting., A
0.3-foot light brownish-gray (lOYR 6/2) massive
silty tuff band at base, with interfingering shale
stringers.

(2.1 feet) 0il shale, rich or very rich: dark
brownish-gray to brownish-black (LOYR 3/2~1/2,
rare 4/2), Distinet to faint irregular slightly
distorted laminations., Thick irregular shaly
parting, Rare thin irregular tuff stringers,

Some loop structures,

(1.2 feet) 0il shale, medium: medium to dark
brownish-gray (10YR 4/2-2/2). Faint irregular
slightly distorted laminations; some loop atruc-
tures. Irregular thick shaly parting.

(1.9 feet) 0il shale, medium to lean: light to
dark brownish-gray (10YR 6/2-2/2), Irregular,
distorted to contorted and displaced laminations;
comuon loop structures. Rare fine pyrite in
some light contorted parts,

(2.6 feet) 0il shale, medium: medium to dark
brownish~gray (10YR 4/2-2/2). Irregular slightly
distorted laminations. Very rare fine light gray
crystalline analcite laminae and streaks,

(1.1 feet) 0il shale, lean: 1light to dark brownish-
gray (LOYR 6/2-2/2). vVery irregular, distorted to
contorted laminations. Common light brownish-gray
(10YR 7/2) mudstone bands. Some very irregular
_Qalgy whlte 1 agﬂand contorted vertical
Strlngers. "Rare vitroous black plant fossils (7).

Sample of chalky white band from 761.9 feet: X-ray -

feldspar, analcite; some quartz.

(1.0 foot) 01l shale, medium: medium to dark
brownish-~gray (10YR 4/2-2/2), Very irregular, con-
torted laminaticns and stringers; some overturned
folds., Rare very fine vitreous black organic
streaks, Some very irregular light brownish-gray
mydstone stringers. Rare very small chalky lenses,

Laramie Petroleum Research Center, Laramie, Wyoming
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Jore slab samples from Shell 0il Company's J., M. Greeno
Ne. 1 corehole {(Con.)

From To Degcription

764.0 766.0 (2.0 feet) 0il shale, medium to lean: dark to
light brownish-gray (10YR 2/2-7/2). Slightly dis-
torted to contorted laminations. A 0.3-foot light
brownish-gray mudstone band at top with rare con-
torted shale stringers. A thin chalky white band
at 764.,5 feet, Some very irregular, contorted
light brownish-gray mudstone bands near base, with
brown crystalline stringers.

Sample of mudstone band from 7653.9 feet: X-ray -
feldspar, quartz, fluorite, dolomite.

766.0 767 .4 " (0.9 foot) Marlstone: light brownish-gray (10YR
7/2-6/2, rare 8/2), Very faint distorted bedding
and rare laminations, Some very fine black to
dark brown streaks. A very irregular thin band
of dark brownish-gray oil shale at 766,3 feet,

767 .4 771.2 (3.0 feet) 0il shale, medium to lean: dark to
medium and rare light brownish-gray (10¥YR 2/2-5/2,
rare 6/2). Irregular distorted and sowme smocth
laminations; some displacement and loop structures.
Slightly irregular thick shaly parting. Very
rare fine buff lenses., A 1/2-inch chalk whire
band at 767.5 feet (like 761.9 feet),.

771.2 772.3 (1.1 feet) Limestone: gray (5.5N; very slight
brownish tint), Massive with some laminated to
banded light to very light brownish-gray (LOYR
6/2-8/2) marlstone.

772.3 774.5 (1.8 feet) 0il shale, lean to medium; light te

dark brownish-gray (lOYR 6/2-3/2, rare 7/2).

Irregular, slightly distoxted to smooth lamina-

tions; some displacement and loop structures,

o Thick irregular shaly parting.

774.5 775.4 (0.9 foot) Marlstone and very lean oll shale:

c light to medium and rare dark brownish-gray (LOYR

FAN 7/3-4/2, rarve 3/2). Distorted to very regular and
smooth laminations. Some irregular thick gray
limestone bands.

775.4 777 .4 (2.1 feet) Limestone: very light to light gray

' (8.0-6,5N) and some brownish~gray to dark brown
(LOYR 5/3-3/4) tuffaceous limestone. Massive to
very faintly bedded. Some very irregular fracture
in tuffacecus parts., A 3~inch band of medium or
rich o0il shale at 776.5 feet.

gt
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY "

Core slab samples from Shell 0il Company's J. M. Greeno
No, 1 corehole (Con,)

From To __Descriprlon

777 .4 779.1 (1.5 feet) 0il shale, medium to rich: light to
: dark brownlsh-gray (LOYR 6/2-2/2). Irregular,
_ distorted to contorted and intricately folded
n s a 4707w lamination, Some light brownish-gray marlstone
> L. A SR in upper 1/2-foot., Contorted light gray limestone
e B C with oil shale stringers in lower 0.4 footl,
779.1 781.0 (1.9 feet) 0il shale, medium; medium to dark
brownish-gray (10YR 4/2-2/2, some 5/2). Slightly
irregular and distorted laminations with common
, loop structures,
781.,0 783.4 (2.1 feet) 0il shale, very rich: brownish- black
{ ?”ﬂv to dark and rare medium brownish-gray (10YR 1/2-
& 3/2, rare 4/3). Very irregular, distorted to
%;ﬂ p ~~ycontorted lamipations; a large overturned fold
A° at 4781 .4 feet, Some black shale has resinous
8 2. 6 ’adﬂuvt:aﬁwtﬁgz%r. A 0.l-foot brownish-gray (7.5YR 5/2-6/2)
e Lo T 0il stained wavy tuff band at 782.0 feet. Some
qiﬁﬁ ﬁAt;;wﬁﬁ [t very irregular S-shaped fracture,

783.4 785.7 (2.1 feet) Oil shale, rich: dark and rare medium
brownish-gray (LOYR 2/2-3/2, rare 4/2). Faint
irregular distorted laminations; some. loop
structures, Some irregular curved fracture., A
thin distorted brownish-gray tuff band at 784.7

) feet.

785.7 786.,0 - Missing.

Core 7

786 ,0 788.0 (2.0 feet) 0il shale, medium: -medium teo dark

' brownish-gray (1OYR 5/2-3/2, rare 6/2 and 2/2).
Faint, very fine, slightly irregular and distorted
laminations. Very rare small white lenses and
fine stringers,
Sample of shale with fine white crystalline stringers
from 786.7 feet; X-ray - dolomite, analcite, feld-
* gpar, quartz, flucrite, _
788.0 790.0 (2.2 feet) O0il shale, rich: dark brownish-gray and
' : some brownish-black (LOYR 3/2-2/2, some 1/2, rare
4f2). TIrregular distorted lamipations; common
loop structures, Slightly irregular to regular
thick shaly parting. Rare very fine white crystal-
line streaks, Seome S-curved fracture,

790.0 792.0 (1.8 feet) 0il shale, rich to medium: dark to medium

brownish-gray (10YR 2/2-4/2). Faint, slightly
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LITHOLOGIC DESCRIPTION OF SAMPLES SURMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From T Description

irregular and distorted laminations, Slightly
irregular thick shaly parting. Very rare fine
gray erystalline stringers.

Sample of shale with gray crystalline stringer from
790.4 feet: X-ray - feldspar, quartz, dolomite,
pyrite,

792.0 793.6 (1.3 feet) 0i1 shale, wmedium to rich: medium to
dark brownish-gray (10YR 4/2-3/2, some 2/2).
Faint slightly irregular and distorted to rare
contorted laminations, very faint in lower part;
some loop structures. Very rare small dense
translucent brownish-gray lenses with pyrite, A
zone of discontinuous white crystalline stringers
with pyrite at 792.2 feet, A 0.l-foot light
brownish-gray irregular mudstone band at 792.3
feet. A zone of thin tan (1OYR 6/4-7/4) crystal-
line lenses and streaks at 793.1 feet, Common
black fossil fragments (insect larva?).

(" Sample of shale with whit€ crystalline stringers
(ﬂ and pyrite from 792,2 feet; X-ray ~ analcite,
L dolomite, feldspar, quartz,
Sample of tan crystalline lemses and stringers
y from 793,1 feet:  X-ray - analcite; some feldspar,
- dolomite, quartz,

793.6 796.1 (2.2 feet) Marlstone and lean oil shale: light to
medium and some dark brownish-gray (LOYR 6/2-4/2,
some 3/2), PFaintly bedded with very irregular
distorted to contorted streaks, stringers and rare
laminations. Rare medium to dark gray silty
stringers with massive pyrite, Very rare black
plant fossils, T T

E Sample of gray silty stringer from 794.5 feet:

X-ray - quartz, feldspar, dolomite, fluorite.

796.1 767 .2 (L.2 feet) 0il shale, medium: medium to dark
brownish~-gray (10YR 5/2-3/2, rare 2/2), Faint
irregular contorted to slightly distorted lamina-
tions., Common dark brown to _black .fossil (?7)
fragments on parting surfaces. A vitreous black
plant fossil at 796.3 feet. Very rare small
irregular blue-gray crystalline masses,

. 197.2 799.0 (1.6 feet) Marlstone and lean oil shale: light to

dark brownish-gray (lLOYR 7/2-3/2, rare 2/,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY ' ’

Core slab samples from Shell Oil Company 's J. M. Greeno , ..
No. 1 corehole {Con.)

From To Description

Very irregular, distorted to contorted and broken
laminations and stringers. Rare olive-gray pyritic
stringers., A very irregular gray lamina with chalky
white stringers at 797.9 feet, OSome very irregular

. fracture,

Sample of irregular gray lamina with chalky white
stringers from 797.9 feet; X-ray - feldspar, quartsz,
34 fluorite, dolomite, halloysite (?).

799.0 500.1 (bagged sample) Marlstone and tuff: wvery light to
amedium brownish-gray (10YR 7/2-5/3). Distinct very
contorted to intricately folded and displaced lamina-
tions; massive, silty textured at base with irregu-
lar black stringers. Rare dark olive-gray silty-
textured pyritic stringers. (Sample consisted of

~ large very irregular plece.)

" sample of intricately contorted marlstone and tuff

. with dark gray silty pyritic stringers from 799.0

L~ feet: X-ray - quartz, feldspar, delomite, pyrite.

" gample of massive silty textured tuff with black

. stringers from 799.3-800.1 feel: {exact location

¢ within interval unknown): X-vay - feldspar,
analcite, quartz, dolomite.

800.1 801.0 (0,8 feet) Oil shale, very rich to medium: black
(2N) and brownish-black to some light brownish-
gray (1OYR 1/2-4/2, some 5/2-6/2). Faint irregu-
lar, contorted and displaced to slightly distorted
laminations. Regular to irregular thick shaly

: parting. Rare irregular analcite stringers.

Gore 8 ~

301.0 803.3 (2.4 feet) Marlstone and medivm to lean oil shale;
light to medium and some dark brownish-gray (1O0YR
6/2-4/2, some 3/2). Very irregular contorted
stringers, laminations and bands down to 802.5
feet; regular smooth fine laminations from 802.5
feet to base with some displacements and loop
structures ., Very irregular to slightly irregular
parting and fracture. Rave fine buff to blue-gray
analcite stringers and streaks,

803.3 819.2 (14.5 feet) Tuff: medium to light brownish-gray
- . e (10YR 4/3-6/3). Massive; silty to fine sandy
T GEf$@£>. textured., Common light and dark specks and fine
= AN streaks. Some angular inclusions of marlstone,
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LITHOLOGIC DESCRIPIION OF SAMPLES SUBMITTED FOR ASSAY ' "

7 Core slab samples from Shell 011 Company's J. M. Greeno
ae No. 1 corghole {Con.) :

From To Description '

oil shale and analcite, Common very contorted
buff and chalky white to gray analcite stringers -
usually closely spaced in 1/2- to 2-inch zones.
Some 1/2- to 8-inch zones of distorted to con-
torted marlstone and oil shale. Rare small dark

P
,,,,,,,

1 from 807 1 feet (gives brown solution in benzene):

| X~-ray - quartz, feldspar, dolomite, (extra peak
[at 1510, g ~ A..a»:«umj :

819.2 824.0 “(4.8feet) 0il shald, medium: wedium to dark
brownish-gray {lOYR 4/2-3/2, rare 2/2), slightly
/ ’ ) irregular and distorted laminations; rare loop
g”fq /ﬁ/ﬂz— "’Lv-a.- structures., Rare irregular medium to light gray

<7 &2 analcite stringers. Some brown to black fossil
Hlo=s PIE. Lo ‘L“*“”éhidféz; fragments on parting surfaces.
824.0 825.0 (1.0 foct) 0Ll shale, lean: 1light to dark brownish-
' gray (10YR 6/2-3/2), Irregular slightly distorted
laminations. Rare contorted chalky buff to
brownish-gray tuff stringers. Some dark brown
fossil fragments,

825.0 §25.8 (0.8 foot) 0il shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2, rare 2/2). Very
faintly bedded to slightly irregular and distorted
laminations., Rare brown fossil fragments.

" 825.8 827.0 (1.0 foot) 011 shale, very rich: black (2N) to
brownish-black (10YR 1/2). Massive to very faintly
bedded .
827 .0 828.0 (1.0 foot) 011 shale, rich: brownlsh-black to

brownish-gray (10YR 1/2-4/2), Irregular distorted
laminations. Rare brownish-gray vermiform silty
tuff stringers. Rare brown to black f05311
) fragments ““““““““““““““““

828.0 832.0 (470 feet) 0il shale, rich or medium: dark and
rare light brownish-gray (10YR 3/2-2/2, rare 6/3),
Faint irregular distorted laminatioms., Rare
brownish-~gray crystalline stringers. A 0,1 foot
vuggy zone with white bladed crystals at’ 829.1
feet; a large vug with bladed crystals and vitreous
black organic material at 829, 9 feet. Common
fossil fragments on parting surfaces,

832.0 833.6 (1.6 feet) 0il shale, medium:; medium to dark

brownish-gray (10YR 4/2~3/2, some 2/2, rare 5/2).

Faintly bedded to distinctly laminated and banded.

Some brownish-gray to light gray tuff laminae and

stringers, € Covn o

PR, : - Tt S
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LITHOLOGIC DESCRIPTION OF SAMPLES SUSMITTED FOR ASSAY i

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole {(Com.)

’

Description

From To
833.6 834.8
Core 9 .
834 .8 338.0
838.0 840.,0

840.0 846.2

849.8 851.0

(1.2 feet) Oil shale, medium to lean: dark to light
brownish-gray (LOYR 2/2-7/2). Very faint to dis-
tinet, slightly irregular and distorted laminations.
Top 0.2 foot is silty crystalline dolomite. Rare
resinous black partings. Rare diagonal fractures
with chalky white coatings.

(837 feet)

(3.0 feet) 0il shale, very rich: brownish-black to
dark brownish-gray (lOYR 1/2-2/2), some medium
brownish-gray in upper foot (10YR 4/2-5/2). Dis-
tinct regular banding in upper foot . to faint
distorted and some contorted laminations. Rare
vitreous black organic streaks., Some thin brown
crystalline stringers near base,

(1.9 feet) 0il shale, rich: dark to rare medium
brownishw~gray (LOYR 2/2-3/2, rare 4/2), 'Irregular
distorted laminations. frregular to regular thick
shaly parting; some very irregular fracture. Rare
vertical and diagonal fractures with blue-white
coatings.

(5.2 feet) 0il shale, medium: dark to some medium
brownish-gray and rare brownish-black (1OYR 3/2-
2/2, some 4/2, rare 1/2). ¥ine irregular slightly
distorted laminations . Some davk brown fossils on
parting surfaces - frequently elongated oval (ecigar)
shapes with dark stripes parallel to short axis,
Rare fractures with blue-gray coatings. A 0.3-foot
brownish-gray (10YR 4/2) bedded tuff at top. A
3/4~inch light brownish-gray cherty band at 840.5
feet. A 1/2- by 1~1/2-inch tan to black ruff lens
at 844.1 feet (contorted stringers inside lens),

(2.2 feet) 0il shale, very rich: brownish-black to

dark brownish-gray (10YR 1/2-2/2), cowmon resinous
luster. Irregular distorted laminations; some loop
structures, A l-inch dark brown impregnated tuff

at 846.5 feet, A 0.5-foot light brownish-gray (10YR
6/2) faintly bedded puff with contorted and broken
rich oil shale stringers at 847.8 feet.

(1.4 feet) 0il shale, rich: brownish-black to dark
and rare medium brownish-gray (LOYR 1/2-3/2, rare
413y, Irregular distorted laminations. Rare

 brownish-gray crystalline laminae and stringers.

Missing.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M. Greeno
No. 1 corehole (Comn.)

From To Description
Core 10
851.0 853.0

(2.0 feet) 0il shale, rich or very riech: dark and
rare medium brownish-gray (10YR 2/2~3/2, rare 4/2),
Very faint slightly distorted laminations, Irregu-
lar thick shaly parting; some conchoidal fracture.
A 0.1-foot zone of very calcareous brown crystalline
stringers at 851.6 feet, '
YSample of brown crystalline stringers from 851.,6

feet: X-ray - calcite (small peak); some feldspar,
/ analcite, quartz, dolomite, '
853.0 855.6

T (2.6 feet) 01l shale, rich to medium: dark to
wedium brownish-gray (10YR 2/2-4/2). 1Irregular, ‘
alightly distorted to smooth laminatious. Slightly
irregular thick shaly parting; rare conchoidal
fracture. Rare fine gray pyritic stringers,
fine buff analcite stringers in lower part,

855.,6 857.9 (2.0 feet) 0il shale, rich and very rich: dark
brownish-gray and some brownish-black (10YR 2/2-
3/2, some 1/2), Faint irregular slightly distorted
laminations. Irregular thick shaly parting.
thin irregular brown analcite tuff bands.
fracture with blue~gray coatings near base.

857 .9 _ 860.0 (2.1 feet) 0il shale, very rich: brownish-black to
dark brownish-gray (lOYR 1/2-2/2, some 3/2). Very
faint, slightly irregular and distorted laminations.
Irregular to regular thick shaly parting. Irregular
1/2~ to 3/4~inch impregnated tuff bands at 859.0

Rare

Some
A smooth

and. _859.8 feet, *
R%\gy 860.0 864.§’ (4.2 feet) 0il shale, rich and medium: brownish-
' A §ee.

Va1

black to brownish-gray (10YR 1/2-4/2, rare 5/2).
Very faint to faint, distorted and some contorted

laminations., A 0.4~foot contorted dark brown Lo 5744
g ek i buff (1OYR 3/4-7/2) impregnated tuff at 860.5 feet;
P

- o7 7 1/2= to 1«1/2-inch impregnated tuffs at 861.3,
" Shina Y .
= %fééiﬁndif % 862.6 and 862.8 feet, C(lean tuff stringers and con-
4 o ¥ - torted bands from 863.6 to 863.9 feet, Very rare
blue~gray analcite stringers.
864.4 865.7

(1.3 feet) Oil shale, very rich: brownish~black to
dark brownish-gray (10YR 1/2-2/2, some 3/2), some
resinous luster. Very faint lrregular, distorted

and rare contorted laminations, Cowmon gonchoidal
fracture, K
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LITHOLOGIC DESCRIBITON OF SAMPLES SUEMITTED WOR ASSAY " . .

Core slab samples from Shell 0il Company's J. M, Greeno
No. 1 corehole (Con,)

From To ' Description
865.7 868, 9 (3.2 feet) 0il shale, very rich to rich: brownish-
if" L‘/%é %Qg black to brownish-gray (10YR 1/2-4/2)., Taint dis-
‘& troted to contorted laminations. Some Lo very common
e o g C?r7 (867 .7 to 868.9 feet) contorted tuff stringe%s up
)% to one inch thick.
- 868.9 872.9 (1.3 feet) Tuff: 1Lght brownish-gray (10YR 6/2),

massive, silty textuvred, An irregular chalky white
mass with fine black spots at 869.6 feet,
f&ample of tuff with chalky white mass from 869.6 feet:
} X-ray - fluorite; some feldsPar, quartsz, calcite,
£ dolomite,

872.9 874 .4 (1.5 feet) 0il shale, very rich to rich: hrownish-
1t [ - et tf . black to dark brownish -gray (LOYR 1/2-3/2). Very
oA 8729 Pr“,f{ faint irregular distorted laminations. A 0.3-foot

0,73 a0 gﬂ"E‘f contorted tuff with common oil shale stringers at
- 24 ' Tt 873.4 feet - sharp wavy contacts at top and bottom,

Core 11

874.4 887.5 medium to light brownish-

: e ray (10YR 473 6/3) down to 879.0 feet; light and

g-%/b s s some medium brownish-gray (10YR 7/2- 6/3 some 5/3)
° A 8 7 "f;,ﬁf”ﬂ" from 879.0 to 887.5 feet. Massive with contorted
‘ _Vin T stringers and angular inclusions of oil shale.
(Jy,ﬂ/””’ﬂjﬁ; g’ﬁ" Some chalky white to light gray bands and irregular
Y & . masses. Strongly oil 1mp1egnated dowvm to 879.0
Pj. -gS c', ~ feet and somé llgﬁt”impregnaLlons BETHE T COETHon
Sufﬁqﬁ rlghsgélzshalggztglngers from 882.6 to 883.7 feet
an to feet
887 .5 892.,0 (4.1 feet) 0il shale, medium and rich: dark to some
P _ medium brownish-gray and brownish-black (LOYR 3/2-
R ' 2/2, some 4/2 and 1/2)., Irregular distorted lamina-

: tions, Some very light blue-gray chalky fracture
coatings. Very rare small blue-gray crystalline
é;%ﬁ lenses and streaks..sA 0.2-foot very irregular and
e s SR AT BHE Brownish -grgy tuff with some oil
7 fyﬁfi shale stringers and very i?%igular dark gray masses
$¢ }él ahwith pyrite at 887..7. feet.
. ig&”ﬁy g, ' !‘Sample of tuff with black to brown stringers and
igmﬁ& £ P pyrite from 887.7 feet: X-ray - quartz; some feld-
P spar, pyrite, dolomite, extra peak at 15.1°.

il 6
A

W= e .
A . i AT Sample of blue-gray érystalline stringer from 890.3
: " ““§ a@ | _4g$¢£ifeet X-ray - fluorite, calcite; some feldspar,
& i - ff;%’ 1 quartz, dolomite, pyrite, halloysite (7).

ﬁfﬁfr .(""'” - B
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY ’ !

Core slab samples from Shell 0il Company's J, M. Greeno
No. 1 corehole (Con.)

From - To ' Description
892.0 §93.1 (1.0 foot) 0il shale, very rich: brownish-black to
- dark browmish-gray (10YR 1/2-2/2, some 3/2). Faint
jCQEWMmWﬁ to very faint, irregular slightly distorted lamina-
Pl ! i tions., Slightly irregular thick shaly parting,
= /?b Some chalky white to blue-gray coatings on diagonal.

fractures and parting surfaces. Rare fine irregular
tuff stringers. :

893,1 896.0 (2.9 feet) 01l shale, rich to medium: dark brownish-
gray and rare brownish-black (10YR 2/2-3/2, rare
1/2). Very irregular and distorted to slightly
irregular and smooth laminations. Irregular to
very regular thick shaly parting. Rare chalky white
to blue-gray coatings on diagonal fractures and
parting surfaces, Some thin white to blue-gray
crystalline stringers at 895.4 feet (like 890.3
feet). Some very irregular fracture; uneven sample

split. _
896.1 899,1 (0.9 foot) 0Ll shale, medium: dark and rare medium
py ‘?C. e brownish-gray (10YR 3/2-2/2, rare 5/2). Fine irregu-
ﬁéi ;/{ 3 57’J ép¥__ndq lar distorted laminations, Some very fine gray

crystalline streaks. Common 1/4- to l-inch irregu-
r ﬁ;{ ‘ lar wavy buff tuffs,
| r/q'/g,q 899.1 900.0  Missing,
784 Core 12
900.0 %07 .6 (5.7 feet) 0il shale, rich: dark brownish- -gray and
rare brownish-black (LOYR 3/2-2/2, rare 1/2).
Very faint streaked bedding to faint slightly dis-
_ torted laminations, Rare resinous luster in black
shales. Light gray to brownish-gray and buff con-
ﬂ;%“ - torted tuffs with oil shale stringers: 0.2 foot ”%%Ah?ﬁ:
'3 ?/ at 902,8 feet; 0.a.foat at 904,1 feet; 1/2- inch.at~ “

904 8 TEEt and d/4-inch at 906%‘%"& K0 2-foot  fu,
zon€ of very irregular chalky whife stringers with ~
some pyrite at 905.5 feet - look like elongated
vugs on outside of core. Rare chalky bluemgray
fracture coatings.

Sample of chalky whity vuggy strlngers from 905,5
{ feet: X-ray - quartz, halloysite (?); some feld-
v spar, fluorite, calcite, dolomite, pyrite.

907.6 908 .4 (0.8 feet) 0il shala medlum dark to medium and
some light brownlsh~gray (LOYR 2/2-4/2, some 5/2-
7/2). Faint bedding and some distinct irregular
distorted laminations. Rare blue-gray fracture .
coatings. Uneven size core pieces; uneven sample
split,

S
godl
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LITHOLOGIC DESCRIPTION OF SAMPLES SﬁEMITTED FOR ASSAY

Core slab samples from Shell O0il Company's J. M. Greeno
" No. 1 eorehole (Con.)}

From To Descripiion

908 .4 909.0 (0.8 feet) Tuff: 1light brownish-gray (10YR 7/2-6/2),
§ silty to fine sandy texture, very calcareous, Very

f;‘ 3 . fine distorted dark streaks and small light chalky

specks in upper part. Massive.,with very fine dark
specks in lower part. .
909.0 912.5 (3.2 feet) 0il shale, medium or rich: dark and some
medium brownish-gray (lOYR 3/2-2/2, some &4/2).
Fine irregular slightly distorted laminations.
Slightly irregular and some very irregular thick
shaly parting. Rare irregular brown crystalline
dolomite laminae, Two ilrregular white crystalline
stringers at 912.,0 and 912.2 feet {(probably same as
905.5 feet). A few thin blue-gray and brown crystal-
line stringers at base. .
"sample of shale with blue-gray and brown crystalline
t stringers from 912.4 feet: X-ray - quartz, dawson-
i ite, feldspar, dolomite.
912.5 916.1 (3,6 feet) 0il shale, rich to very rich: dark
brownish-gray to brownish-black (1O0YR 2/2-1/2, rare
S= -3¢ — ‘7 /& &3 3/2). Faint fine slightly irregular and distorted
laminations teo very faint bedding. Slightly irregu-
lar to regular thick shaly parting. A lL-inch zone
of very irregular tuff and oll shale stringers at
915.8 feet. A 1/2-inch, very irregular and con-
torted, very light buff (1OYR 7/2-6/2) tuff stringer
at 916.0 feet,

a916.1 . 917'2‘1Luf(0'8 feet) Tuff: 1light to medium brownish-gray
$-3 7""’ 4 (10YR 6/2-4/2), s1ilty texture, Common very irregular
$-BF - fene 7/*'/? contorted stringers of rich oil shale.
917 .2 - 918.3 (1.0 foot) 0il shale, rich: dark brownish-gray to
€39 lfgmrnek g brownigh-black (lOYR 3/2-1/2). Very faintly bedded.
wt @l Some 1/2- to l-inch bands of buff tuff,
918.0 920.0 (bagged sample) 0il shale and tuff: medium to dark
I~ Y46+ Yoy =t 1 v h browmish-gray oil shale (LOYR 4/2-2/2); light to
71“7;75 wt G5, § medium brownish-gray tuff (1OYR 7/2-5/2). Irregu-
. 7y lar slightly distorted laminations and bands. Some
s_,_:./( 790 white crystalline laminae and lenses, ({(Sample con-
L 1neh) sists of large irregular pleces; very uneyen sample
. split.) The TP Fuis T oY 2w s Y
920.0 925.0 "Missing,
Core 13
925.0 930.4 (5.4 feet) 011 shale, rich and very rich: dark

brownish-gray to brownish-black (LOYR 2/2-1/2).
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o LITHOLOGIC DESCRIPTION OF SAMPLES SURMITIED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No, 1 corehole (Com.)

From To L Description

Very faint fine smooth laminations and bedding.
Regular to irregular thick shaly parting. Rare
3/4- to 1-1/2-inch bands of light to medium
brownish-gray (10YR 6/2-5/2), tuffaceous shale,
Rare fine irregular calcite stringers. A very
irregular 1/2-inch white to 1light browmish-gray
very calcareous analcite tuff band at 927.7 feet,
930.4 933.0 (2.8 feet) 0il shale, rich: dark and rare medium
browmish-gray (10YR 2/2-3/2, rare 4/2). Very faint,
smooth to slightly distorted bedding and fine
laminations. Very rave gray calcite stringers,

933.0 934.,0 (1.0 feet) 0il shale, medium to lean: dark to
. o =4 e medium brownish-gray (10YR 2/2-4/2), Very faint
ﬂt a1y smooth bedding to distorted laminations, Common
foeht? very irregular light gray to brown, very calcareous

tuff stringers and bands.

934.0 940 .5 (4.0 feet) 0il shale, rich and very vich: dark
brownish-gray to brownish-black (lO0YR 3/2-1/2),
Very faint smooth bedding and fine laminations.
Very rare white to brown crystalline calcite

stringers,
940.5 941.0 Missing.
' .941.0 943.0 (bagged sample) 0il shale, rich: dark brownish-~

gray (10YR 2/2-3/2). Very faint smooth to slightly
distorted laminatioms. Rare brownish-gray crystal-
line calcite stringers. (Sample consists of large
irregular pieces; very uneven sample split,)

943.0 948 .0 Missing,

Core 14

948.0 948 .4 - (0.4 foot) 0il shale, rich: dark brownish-gray
(10YR 2/2-3/2), Very faint distorted lamimations.
948 .0 949.,0 {bagged sample) 0il shale, medium: medium to dark

brownish-gray (lOYR 5/3-2/2), Trregular distorted

to contorted laminations. A large very irregular

brownish~gray to black, silty textured mass with

gome white to brown crystals and pyrite. (Large

irregular core pieces; uneven sample splitc,)
"Sample of large silty textured mass with pyrite and
{ white to brown crystals from 948.0-949.0 feet:
Z-ray - calcite, quartz; some pyrite, dolomite,
949.0 950.0 (1.0 foot) Oil shale, rich; dark brownish-gray
(LOYR 3/2-2/2). Very faint irregular distorted-
laminations. Very irregular parting and curved
fracture,

H
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
o, 1 corehole (Con.)

From To Description

950.,0 951.9 (1.9 feet) Oil shale, medium: medium to dark
: - brovmish-gray (lOYR 5/2-3/2). Irregular distorted
to smooth laminations, Some very irregular part-
ing and fracture, Some very fine fracture net-
works filled with chalky white calcite.

951.9 953.7 (bagged sample) 011 shale, lean: dark to light

- brownish-gray (l0YR 3/2-6/2, rare 2/2 and 7/2).
Irregular distorted to contorted laminations,
Some fine fractures filled with white calcite.
Rare gray crystalline calcite laminae, (Large
irregular core pileces; marked 952-954.)

953.7 956.8 (3.1 feet) 0il shale, medium and rich: brownish-
gray to some brownish-black (10YR 4/2-2/2, some
1/2). Very faint bedding to irregular distorted
laminations, Some fine fractures filled with
white calcite. Very rare fine brownish-gray
crystalline stringexrs., Some very irregular part-
ing and fracture,

'Sample of shale with fine brownish-gray crystal-

. line stringers from 956.5-956.7 feet (mostly
shale): X-ray - calcite, quartz, dolomite; some

analcite, feldspar,

956.8 957 .0 Misgsing.
Core 15
, 957 .0 958.0 {bagged sample) 0il shale, medium: dark brownish-
' : o gray (LOYR 3/3-2/2). TIrregular distorted lamina-
tions and streaks, Some brownish-gray crystalline
- streaks and small lenses with chalky buff rims.
(Large irregular core pieces; uneven sample split.)
- 958 .0 959.0 (1.0 foot) 0il shale, rich: dark brownish-gray and

some brownish-black (10YR 2/2-3/2, some 1/2).
Faint, irregular, distorted laminations. Rare fine
M o fractures filled with white calcite.
959.0 965.3 (5,5 feet) 0il shale, medium and rich: medium to
dark brownish-gray and some brownish-black (10YR
ﬁﬂ)/ Jf& 4/2-2/2, some 1/2). Faint irregular distorted
«f;; laminations to very faint bedding., Rare fine frac-
‘tures filled with white calcite., Some irregular
fracture and uneven split.
965.3 966.7 (l.4 feet) 0il shale, lean to medium: light to
dark brownish-gray (l10YR 6/3-2/2). Slightly irregu-
lar and distorted to very regular and smooth lamina-
tions; some displaced laminations and loop structures
at 965.6 feet, Rare very fine gray silty laminae.
966.7 96¢.3 (2.6 feet) 0il shale, rich and medium: dark and
v some medium brownish-gray (10YR 3/2-2/2, some 5/2).
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. . ' " LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY ! !

Core 'slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Com.)

From To ;f#‘ ;:ZZription ?L““ﬁ%ﬁ( #JQLJMK

Faint slightly irregular and distorted laminations
to very faint bedding. Very rare fine brownish-
gray crystalline stringers, Very rare fine fractures
filled with white calcite. A thin irregular tuff
lamina pozing oil at 968.2 feet.. «- -
(2.1 feet) Tuffy " ITEREEE nEdium brownish-gray
(10YR 7/2-5/2). Very common, very irregular dis-
torted stringers and laminae ¢f rich oil shale,
Some irregular lenses and stringers of brownish-
gray to dark brown crystalline material, Rare
chalky pale yellow lath-shaped masses with pyrite
rims. A 0.2-foot oil shale band at 969.5 feet; a
0.3-foot o0il shale band at 970.2 feet.

Sample of tuff with pale yellow lath-shaped masses

with pyrite rims from 970.7 feet: X-ray - quartz,

calcite; some pyrite, feldspar, dolomite.

ample of tuff with brownish-gray to dark brown

crystalline lenses and stringers from 970.9 feet:

‘E§T2*fﬂ ,ééiawgi%

. ) e N .i:
0 cohaln )
7 e

- t toar)
1 e ol

RN

A14h~1FJZQé4?£%'?'?<>‘g

) X-ray =~ feldspar, quartz, dolomite,
971.6 972.1 (0.4 foot) 0il shale, rich: dark brownish-gray
. (10YR 3/2-2/2), Faint irregular distorted
‘ 7 laminations,
972.1 975.0 Missing.
Core 16 °
975.0 981.1 (5.3 feet) 0il shale, rich and medium: dark to
/ medium brownish-gray and some brownish-black (10YR
!ﬁq L ;9”V1‘ﬁ 2/2-4/2, some 1/2), Faint very irregular distorted
laminations to massive., Some to rare brownish-gray
oy Ce Y crystalline lenses and stringers. Rare very fine
-/ fractures filled with white calcite, Slightly
 irregular to very irregular thick shaly parting.
981.1 981.9 (bagged sample)} Oil shale, medium: medium to dark

brownish-gray (10YR 4/2-3/2), Massive; some very
faint laminations, Conchoidal fracture. Rare tan
specks, (Large irregular core pleces; marked

081-982.)
Core 17 (991 feet) _
981.9 994.8 (9.4 feet) 0il shale, rich and very rich: dark

brownish-gray to brownish-black (10YR 3/2-1/2, rare
4/2). Very faintly bedded to some distinctly
laminated and rare banded, Rare small to large
flattened lens-shaped vugs with some gray to dark
brown crystals, black organic material and pyrite,
some thin buff to yellowish-gray tuff stringers at
984.6 feet, f -
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno

No. 1 corehole (Com.)

From

To

Description

994.8

996.9

997 .6

998 .4

1002.0

1003 .2
GCore 18
1005.0

1007 .5

996.9

997 .6

998 .4

1002.,0

1003,2

1005.0

1007.5

1010.1

Sample of shale with vag filling from 985,3 feet:
X-ray - calcite; some quartz, dolomite, pyrite,
feldspar,

(1.3 feet) 0il shale, medium or rich: dark and
rare medium brownish-gray (lOYR 3/2-2/2, rare 4/3),
Very irregular distorted laminations. Some brownish-
gray silty lenses and stringers. Very rare fine
fractures filled with white calcite.

(0.7 foot) 0il shale, medium: dark to medium
brownish-gray (10YR 3/2-4/2), Very faint irregular
distorted laminations. A very irregular light
brownish-gray silty tuff mass at top interlaced
with fine white crystalline and dark pyritic
stringers (like 985,3 feet); a fracture coated with
chalky white material and some black material runs
down to base of sample.

(bagged sample) 01l shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2)., Some light browmish-
gray silty tuff and chalky white fracture coatings.
(Large irregular core pleces; marked 997-998,)

(3.3 feet) 01l shale, medium and rich: medium to
dark brownish-gray (10YR 4/2-2/2, rare 5/2). Mas-
sive to slightly distorted laminations. Rare fine
light gray to black crystalline lemses. Rare chalk
white fracture coatings.

(1.2 foot) 011 shale, lean: medium to dark brownish-
gray (10YR 5/3-3/2, some 2/2), Distinet slightly
irregular smooth laminations. Very rare small gray
crystalline lenses,

Missing,

(2.5 feet) 01l shale, rich: dark brownish-gray

(10YR 2/2-3/2). Very faint irregular slightly
distorted laminations. Rare fine brown crystalline
streaks, Very rare fine vitreous black organic
streaks.

(2.3 feet) 0il shale, rich: dark and some medium
brownish-gray (10YR 3/2-2/2, some 4/3), Very faint
bedding to faint slightly irregular and distorted
laminations., Rare fractures with chalky white coat-
ings. Very rare fine brownish-gray crystalline
stringers. A 0.2-foot zone of flattened lense-shaped
vugs at 1008.0 feet - some vugs are horizental and
some vertical,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con.)

From To

Description

1010.1 1011.4

1011.4 1012.5 _

1012.5 1013.3

1013.3 1017.3

1017.3 1018.0
1018.0 1019.3

1019.3 1024.0

1024.0 1027 .0
Core 19
1027 .,0 1028.5

(1.3 feet) 0il shale, medium; medium to dark

brownish-gray (l10YR 5/2-3/2, some 2/2), Slightly
irregular and distorted to smooth laminations,
Regular thick shaly parting. Rare fine brownish-
gray crystalline stringers and lenses,

(1.1 feet) 0il shale, medium or rich: dark brown
to dark brownish-gray (l10YR 3/3-2/2), vVery faint
slightly irregular and distorted laminations,
Regulax to slightly irregular thick shaly parting.

“Rare fine browmish-gray to light gray crystalline
streaks, Rare chalky white coatings on parting
surfaces, Very rare.black fossil (7) fragments.
(0.6 foot) 0ii shale, lean: Tight -to dark Bfownish-
gray (lOYR 6/2-3/2), Distinet, distorted to
slightly contorted and displaced laminations; some
loop structures. Some light brownish-gray crystal-
line stringers.

Sample of shale with light brownish-gray stringer
from 1012.5 feet; X-ray ~ quartz; some dolomite,
calcite, feldspar.

(2.3 feet) 011 shale, rich to very rich: dark
brownish-gray to brownish-black, rare light brownish-
gray (LOYR 3/2-1/2, rare 6/3). Faint irregular
lamipations to very faint distorted bedding, Rare
fine fractures filled with white calcite,

Missing.

(1.3 feet) 0Ll shale, rich: dark brownish-gray and
some brownish-black (10YR 3/2-2/2, some 1/2),

Faint slightly irregular laminations and some band-
ing. Slightly irregular thick shaly parting. Very
rare, very fine vitreous black organic streaks,

(3.8 feet) 0il shale, medium: brownish-gray to
brownish~black (10YR 4/3-1/2, rare 5/3). Distinct
to faint irregular distorted laminations and bands.
Some diagonal to horizontal smooth shear surfaces
with slickensides and some chalky white coatings.
very rare fine light gray crystalline streaks,

Some pleces may be turned around and/or mixed up.

Missing,

(1.5 feet) 0il shale, rich: dark brownish-gray to
brownish-black (10YR 3/2-1/2). Very irrepular, con-~
torted laminations and bands; some very faint bedding,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY.

Core slab samples from Shell 01l Cowmpany's J. M, Greeno
No. 1 corehole (Con,)

From

To Description

1028.5

1029.5

1031.2
1032.0

1034.3

1035.6

1038.0

1039 .4

1041.5

Some slightly hackly fracture., Rare swmall brownish-
gray crystalline lenses.

1029.5 (1.0 foot) 0il shale, very rich: brownish-black to
dark brownish-gray (1O0YR 1/2~2/2), Faint very irregu-
lar contorted laminations. A thin vitreous black or-
ganic seam Incloasing a brown silty lens at 1029.0 feet,

1031.2 (1.7 feet) 011 shale, rich to medium:; brownish-black
to dark brownish-gray (1LOYR 1/2-3/2). Very faint to
faint itrregular distorted laminations and bands. Some
thin to fine brown silty lenses and streaks.

10632.0 Missing.

1034 .3 (2.3 feet) 011 shale, medium or rich: dark to rare
medium brownish-gray and some brownish-black (1OYR
2/2-3/2, rare 4/2, some 1/2), Irregular, distorted to
contorted laminations and bands; some very faint bed-
ding. Rare small brownish-gray to gray erystalline
lenses,

1035.,6 (1.0 foot) 0il shale, medium; dark brownish-gray and
rare brownish-black (10YR 3/2-2/2, rare 1/2). Very
faint bedding to some very faint irregular distorted
laminations., Rare brownish-gray crystalline stringers.
Some very irregular parting.

1038.0 (2.4 feet) 0il shale, medium: medium to dark brownish-
gray and some brownish-black (10YR 4/2-2/2, some 1/2).
Very faint to fairly distinct irregular distorted lamina-
tions and bands. Rare tan to brownish-gray, sllty to
crystalline lenses and streaks,

1039.4 (1.0 foot) 0il shale, rich or medium: brownish-black
to dark brownish-gray (10YR 1/2-3/2)., Paint slightly
irregular and distorted laminations. Rare white cal-
cite crusts on parting and fracture surfaces.

1041.5 (2.0 feet) 0il shale, medium: dark to medium brownish-
gray and some brownish-black (LOYR 2/2-4/2, some 1/2).
$lightly irregular, distorted to smooth laminations,
Irregular to smooth thick shaly parting., Very rare
fine brownish-gray to gray silty streaks.

1043.2 (1.7 feet) 0il shale, lean: dark to light brownish-

' gray and rare brownish-black (10YR 2/2-6/2, rare 1/2),
Distinct slightly trregular, distorted te smooth
laminations. Rare blue-gray silty atringers, Irregu-
lax to smooth thick shaly parting,

Sample of shale with blue-gray silty stringers from
1041.6 feet: X-ray - dolomite, Ffeldspar, quartsz,
{ calcite, pyrite,. . ‘

Illustration No. SBR-3680P (Sheet 24 of 122 sheets)

Laramie Petroleum Research Center, Lavamie, Wyomlng February 19, 1963




C | LITHOiDGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, Qreeno
No, 1 corehole {Con,)

from To Description

1043 .2 1043.9 (1.0 foot) 01l shale, medium; brownish-gray to
brownish-black (10YR 4/2-1/2). Distinct, slightly
irregular and distorted laminations and bands,

1043.9 1045.5 (1.6 feet) 0il shale, very rich: brownish-black to
dark brownish-gray (1O0YR 1/2-2/2, rare 3/2), Very
irregular, distorted to contorted laminations.

Rare dark brownish-gray silty lenses and stringers,

1045.5 1047 .6 (2.1 feet) 0il shale, rich: dark brownish-gray to
brownish-black (I0YR 3/2-1/2). Faint, slightly
irregular and distorted laminations. Some very
fine fractures near base filled with white calcite.
Some buff silty stringers at base,

1047 .6 1049,5 (1.9 feet) 0il shale, medium: medium to dark .
brownish-gray and rare brownish-black (10YR 4/2-2/2,
rare 1/2), Slightly irregular smooth bands and
laminations. Very rave fractures with chalky white
coatings. . Part of a brownish-gray to pale yvellow
lens with black pyritic rims at 1049.2 feet.

1049.5 1051.9 (2.2 feet) 01l shale, rich and very rich: dark and
rare medium brownish-gray to brownish-black (10YR 3/2-
1/2, rare 4/2), dark shale in middle has resinous fo
waxy luster, Very irregular, distorted to contorted
laminations with common large loop structures and some
displaced laminae, Rare thin vitreous black organic
streaks. Rare buff to dark brownish-gray silty stringers,

1051.,9 1058.0 Missing.

Core 20 4 , - /é il A . JO86-708k

Top A-groove ﬁ‘:ﬁ/: 0&1;2% “d L

1058 .0 1059.0 (bagged sample) 0il shale, medium ko very lean: dark

- Lo light brownish-gray (10YR 3/2-7/2). Regular smooth
laminations., Regular thick shaly parting; very hard,
Some dilagonal and horizontal fractures filled or
coated with chalky blue-white calcite. (Very large
core pleces; uneven sample split,)

1659.0 1060.1 (1.1 feet) 0il shale, lean: dark to light brownish-
gray (1OYR 3/2-7/2, rare 2/2), Distinct regular smooth
to slightly distorted laminations; rare loop structures.
Very regular thick to medium shaly parting.

1060.1 1062 .4 (1.4 feet) 011 shale, medium: dark to some medium
brownish-gray (10YR 3/2-2/2, some 4/2), TFaint regular
smooth to slightly distorted laminations. Regular
thick shaly parting., Some yellowish-brown spongy Ctuff
on parting surfaces at 1060.5 feet (some probably
missing)., Several small tubular holes through shale
at 1061.0 feet,

Illustration No, SBR-3680P (Sheet 25 of 122 sheets)

Laramie Petroleum Research Center, Laramie, Wyoming February 19, 1963



' v
- ; - o

LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY B .

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con.)

From . To " Description \

1062 .4 1063.2 (0.8 foot) 0il shale, lean: dark to light Pprownish-
gray (1OYR 3/2-7/2). Distinct regular smodth lamina-
tions; some loop structures. Regular thick\shaly
parting. LN

1063 .2 1066.7 (2.9 feet) Marlstone: light to very light brownish-

Bottom A-groove

1066 .7 1067 .7

1067 .7 1070.5

10 65

1070.5 1075.0
Core 21

1075.0 1076.5
1076.5 1077 .0
1077 .0 1079.8

Ke

1079.8 1080.8

-
fj:\;/“‘//gm_ws‘ >

1080.8 1083.1

gray (10YR 6/2-8/2). Distinct teo faint regular
smooth laminations. Regular thick shaly parting.
Rare dull black partings.

(Sections in interval 1066.7-1076.5 may be reversed
oxr mixed up)

(1.0 foot) 011 shale, medium or lean: medium to dark
brownish-gray (10YR 5/2-3/3, some 2/2). Smooth to
slightly irregular and distorted laminations. Regu-
lar to slightly irregular thick shaly parting. A
thin irregular buff tuff stringer at 1067 .6 feet.

(1.9 feet) 0il shale, rich: dark brownish-gray and
rare brown (LOYR 3/3-2/2, rare 4/4), rare waxy .
luster. TFaint very irregular, discontimuous, con-
torted and displaced laminations. Rare fine calcite
filled fractures, A 1~1/2-inch brecciated jumbled

o

'

tuff at 1069.2 feet (part mgy be missing). 4}u?pr‘
Missing, S~ ot A@@“?‘Cﬁ,m resd
(1.5 feet) 0il shale, lean or medium: light to dark
brownish-gray (LOYR 6/2-3/2, rare 7/2; some slight
olive tint)., Distinet irrvegular, distorted to
contorted laminations and rare bands. Rare brownish-
gray and gray crystalline streaks and stringers.
fsample of gray stringer from 1076.0 feet: X-ray -
% quartz, feldspar, magnesite (7), dolemite, pyrite,
i halloysite (?).
Missing?
(2.8 feet) 0il shale, lean to medium; light to dark
brownish-gray (10YR 6/2-2/2), Very common chalky white
to light brownish-gray tuff stringers., Distinct very
irregular, contorted, broken and folded laminations and
stringers, Much dull black organic material in con-
torted stringers from 1078.5 to 1079.0 feet, Some to
common passive pyrite stringers 1078.8 to 1079.8 feet,
(1.0 foot) Tuff: light brownish-gray (10YR 6/3-7/2),
silty to very fine sandy texture, Massive with some
to rare fine black stringers. Some interfingering
thick oil shale stringexs at top and boltom,
(2.3 feet) 0il shale, medium oxr rich: dark brownish-
gray (l0YR 3/2-2/2). Faint irregular distorted
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY '

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From To Degecription

laminations; some loop structures, Rare gray to
brown tuff stringers and lenses; some at 1081.7
bleeding oil, ,

1083.1 1084.1 (1.0 foot) 011 shale, medium: 1light to dark brownish-
gray (lOYR 6/2-2/2, rare 7/2). Falnt to distinct
slightly irregular and distorted laminations; rare

b ' loop structures. Regular thick shaly parting. Rare
T brown tuff lenses, (L. e poale fe )

1084.1 1085.5 (1.4 feet) 0il shale, rich to very rich: dark brownish-
gray to browmish-black (LOYR 3/2-1/2), some resinous
. luster, Irregular distorted lamlnations; some loop
/f24r7 “ZEK; . structures, Thick to thin regular shaly parting,
- E{L“q "¢§> Some very irregular buff and gray tuff striungers,
Rare very fine gray silty analcite streaks,
1085 5 _ 1086.3 ° (0.8 foot) 0il shale, rich: dark brownish-gray (1OYR
ééﬂ’i 2/2-3/2). Massive to very faint slightly irrepular
DAl -smooth laminations. Very rare small brown tuff lenses.
1086 .3 ibsa\\ (2.0 feet) Oil shale, rich: dark brownish-gray (5YR
~ wﬁf . ffj uw{_JZQ 3/3~?/2). Faint irregular distorted laminati?ns to
Fle “;ﬁ masgive, Slightly irregular thick shaly parting.
o 4 ‘df;:% Very rare thin brown tuff stringers and lenses,
1088.4 1096 .3 (6.9 feet) 0il shale, medium: medium to dark

brownish-gray (10YR 4/2-3/2, some 2/2, rare 5/2),
Irregular and distorted to regular and smooth lamina-

ot fjﬁf tions and rare bhands, Irregglar to regular thick
u/,7f , - shaly parting; common conchoidal fracture, Very
ﬁj?bf &f/{gfizi%f{ rare vitreous black organic streaks, Some fractures
s S with chalky white coatings at top. _Sevesal thin buff
Sr— 2 tuff stringers at 1088.,7 feet, Ay
1096 .3 1098.7 (2.4 feet) 0il shale, lean: medium to dark and rare

light brownish-gray (10YR 5/3-3/2, some 2/2, rare
7/3)., Fine slightly irregular and distorted lamina-
tions, Regular and seme slightly irregular thick
shaly parting., Some very fine fractures filled with
white calcite in upper foot. A 2~inch zone of very
“@vf%w irregular brecciated tuff stringers with many fine
éﬂfl white veins and some dull black material at 1097.1
feet. Several gray crystalline lenses near base,
m@iﬁZ%:; =§ Sample of tuff with fine white veins from 1097.1
: L feet:; X-ray - quartz; some dawsonite, dolomite,
Mahogany marker ’

1098 .7 1099.3 (0.6 foot) Tuff: white (9N) to very light brownish-
. jf ﬁf'6> - gray (10YR 8/2), fine silty texture, massive. Rare

Q}fo
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LITHOTLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole {(Con.)

From To Description

lean o0il shale stringers and gray analeite (?)
masses near top., Some brown specks in middle part,
Sharp smooth contact at base,

~ 8ample of tuff from 1099,0 feet; X-ray - quartsz,

} feldspar, halloysite (1)

1099.0 1103.1 ~ (3.4 feet) 0il shale, lean:; medium and some dark
brownish~gray (10YR 5/2-4/2, some 3/2). Faint
th Atiand Oo—R slightly irregular to regular laminations. Irregu-
@Lﬁmﬁ{ ;1;" ﬂj:> lar to very regular thick shaly parting., Rare
gray to white lenses and stringers of analcite (7)
1103.1 1103.5 (0.4 foot) 0il shale, medium: medium to dark

brownish-gray and some brownish-black (LOYR 4/2-
&bﬁu? 2/2, some 1/2 and 5/2)., Distinct to faint, smooth

“/gl g 3 to‘slight}y irreguLar‘and distortedllaminations.
0. tha W — Slightly irregular thick shaly parting. Rare very

Rokrany b feG = fine buff tuff stringers,

1103.5 1108.1 (4.0 feet) 0il shale, very rich to rich: 1103.5 to
1105.0 brownish-black and some dark brownish-gray
(10YR 1/2, some 2/2), some resinous luster; 1105.0

1&41 riadﬂg to 1108.1 dark brownish-gray to brownish-black
@ ‘t“ ) -G - (10YR 2/2-1/2, some 3/2)., TFaint irregular dis-

mj;iﬂﬁuw_%aff “;E: t?rted laminations; rare loop structures. Rare
fine buff tuff stringers in upper 0.4 foot.
1108 .1 1108.9 (0.9 foot) 011 shale, medium: medium to dark

brownish-gray (LOYR 4/2-2/2). Slightly irrvegular
smooth laminations, Ilrregular to regular thick
shaly parting.

1108.9 1110.9 (2.0 feet) 0il shale, medium: medium to dazk
brownish-gray (10YR 4/2-3/2, some 2/2, rare 5/2).
Irregular, distorted to slightly contorted lamina-

S— ~ tions; some loop structures. Irregular to regular
hr AP '“"‘"?f - tirick shaly parting., Rare buff tuff and tuffaceous
bﬁﬂwwﬂﬁffi- ““Ei} shale stringers, Very rare small brown crystailline
wﬂgt&ﬁfckgmwﬁ lenses. Gray coatings and limeonite stains on
irregular vuggy (7) parting surfaces at 1109.6 feet,
1116.9 1111.4 (0.6 foot) 01l shale, rich: dark brownish-gray and
e : some brownish-black (l10YR 3/2-2/2, some 1/2),
_ ,a;éZL~MF~ - Faint irregular and distorted to contorted lamina-
r?? a tions. Some very fine vitreous black organic

jtjqpa"73ﬁ4hw &{¢ii ~> streaks. Several large and small brown silty tuff
lenses at 1111.3 feet.
1111.0 1112,2 (bagged sample plus 0,2 foot) 0Ll shale, very rich:

brownish-black and dark brownish-gray (LOYR 1/2-2/2).
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY e

Core slab samples from Shell 0il Company's J. M, Greeno
No. 1 corehole (Con.)

Yrom To Description

Faint irregular slightly distorted laminations,
(Sample consists of large irregular core pieces;
uneven sample split.)

1112.2 1112.7 (0.5 foot) 0il shale, lean: light to dark hrownish-

 gray and rare brownish-black (10YR 6/3-2/2, rare 1/2).

Slightly irregular and distorted laminations.
Slightly irregular thick shaly parting.

1112.7 1113.6 (1.0 foot}) 011 shale, very rich: dark brownish-gray
(LOYR 2/2-3/2), common resinous to waxy luster.
Faint irrepular to discontinuous, distorted lamina-
tions; some loop structures. Irregular to very
irregular thick shaly parting,

1113.6 1114.8 (1.2 feet) 0il shale, rich: dark brownish-gray
o 4= (10YR 3/3-2/2), rare resinous luster. Irregular
) : / Mfi.w ‘{§;§<”7/ G0 distorted to smooth lamlnations; some loop struc-
/mq a e J ” 5 - F4Y tures, Irregular thick and rare thin shaly parting.
3’ . g A7) Rare thin brown silty tuff lenses,

1114.8 “ni18.0 (2.2 feet) Oil shale, very rich: dark brownish-gray
to brownish-black (LOYR 2/2-1/2, some 3/2), almost
all has waxy luster. Regular and smooth to irregu-
lar and contorted laminations; some loop structures,
Regular to irregular thick shaly parting. Some
distinet brownmish-gray (LOYR 4/3-6/3) discontinuous
tuff laminae, '

Core 22 (1121 feet)
1118.0 1122.3 (3.9 feet) 011 shale, very rich: dark brownizh-
- gray to brownish-black (LOYR 2/2-1/2, rare 3/2),
égb d;f’ ““ég&wd&h common resinous luster. Faint irregular and dis-
j O torted laminations and some very faint streaked
_ bedding; some to common loop structures., Slightly
IRy lrregular to very irregular thick shaly parting.
1122.3 1122.6 (0.3 foot) Tuff: light brownish-gray (LOYR 6/2-7/3),
' - , - Irregular contorted stringers with very common inter-
g;‘* Li'Fz . fingered brownlsh-black oill shale (part may be
' migsing since ends do not match at base),
1122 .6 1127 .5 (5.3 feet) 0il shale, very rich: dark brownish-gray

to brownish-black (LOYR 2/2-1/2, some 3/2 in lower
2,5 feet), common resinous luster, Faint regular
and smooth to lrregular and distorted laminations;
'~¢buﬂ rare loop structures. Regular to irregular rhick
&y«»ﬂﬁ' 5 «. Shaly parting. A 1/4-inch band of light brownish-
S ,ﬁ> gray tuffaceous shale at 1127.0 feet.
“1127.5 1128.0 Missing.
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© LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ABSBAY

Core slab samples from Shell 0Gil Company's J. M., Greena

No. 1 corehole (Con,)

From

To

Description

1128.0

1129.0
Core 23
1130.0

1136.5

1137.3

1138.1

1141 .4

1142 .4

1129.0

1130.0

1136.5

1137.3

1138.1

1141.4

1142 .4

1145.2

(vagged sample) 0il shale, very rich: dark brownish-
gray to brownish-black (LOYR 2/2-1/2), coumon
resinous luster. Very faintly bedded. Very rare
small dark brown crystalline to black cherty lenses
and stringers, (Sample consists of large irregular
. core pieces; uneven sample split.) ,
Sample of ghale with black crystalline to cherty
lenses and stringers from 1128.0-1129.,0 feet:
. X-ray - quartz; some dolomite, feldspar.
Missing.

(6.4 Feet) 0il shale, very vich: daxk brownish -
gray to brownish-black (10YR 3/2-1/2), very rare
resinous luster. Falnt Lrregular, distorted to
contorted and folded laminatioms. Siightly
irregular to very irregular thick shaly parting.
(0.8 foot) 0il shale, vich, tuffaceous: dark hrown
to brownish-black (LOYR 3/4-1/2). Very irregular,
distorted to contorted laminations and stxingers.
Trregular thick shaly parting. Rare irve lar (.4
small crystalline masses. R e OE
gsample of dark brown EkﬁfgceougAghéle from 1136.9

i feet: X-ray - feldspar, quartz. )

(0.8 foot) 0il shale, very rich: brownish-black
and some dark brown tuffaceous shale (10Y¥R 1/2,
some 3/4). Very irregular contorted laminations
and stringers, Irregular thick shaly parting.

(3.3 feet) 0il shale, rich: dark and rare medium
brownish-gray (LOYR 3/2-2/2, rare 4/2-5/3), Very
faint irregular and distorted to smooth laminations,
Rare irregular stringers and large feathery masses
of pyrite and vitreous black organic material with

 some yellow to white alteration products {siderotil?).

g sample of large feathery pyrite mass from 1140.2

i feet: X-ray - pyrite, extra peak at 15.7°.

(1.0 foot) 0il shale, very rich: brownish-black
and dark brownish-gray (10YR 1/2-2/2), common
resinous and rare waxy luster. Faint irregular,
contorted to slightly distorted laminations.
Irregular thick shaly parting.

(2.9 feet) 0il shale, very rich to mediuvm; dark to
medium brownish-gray (10YR 2/2-4/2), some resinous
luster in upper foot., Very irregular and
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab gamples from Shell 011 Company's J, M., Greeno
No. 1 corehole (Con,)

From To Description

discontinuous, distorted laminations, Irregular
thick shaly parting. A few long thin pyrite
stringers at 1143.,4 feet,

1145.2 1146 .8 (1.6 feet) 0il shale, medium or rich: dark and some
medium brownish-gray (10YR 3/2-2/2, some &4/2).
_)AJﬂ;ﬁ7L wdwvjﬂw Distinct irregular distorted laminations. Irregu-
iiiu ) lar thick shaly parting. Rare fine white analcite
&*Zﬂﬂ "} (AN stringers. Dull black crusts and orange limonite

gtains on irregular parting surface at base.

1146 .8 1147 .6 (0.7 foot) 0il shale, medium:; medium to dark
brownish-gray (10YR 47/2-3/2, some 2/2), PFaint
irregular lamination to falnt bedding. Very irregu-
lar thick parting,

1147 .6 1149.1 (1.5 feet) 01l shale, rich: dark brownish-gray to
QQ?'S, brownish-black (LOYR 3/2-1/2), rare resinous
/ luster, Very irregular distorted to contorted
gu

ééblfﬁbzl ,nff laminations, Very irregular to slightly irregular
g*,ﬁ é}/Lﬁww thick shaly parting. A l-inch zone of very
< o, irregular chalky buff tuff stringess at 1148.5
: feat, :
1149 .1 1149.5 (0.4 foot) 0il shale, medium: wedium to dark and
: rare light brownish-gray (lOYR 4/2-2/2, raxe 6/3).
Very irregular contorted and folded laminations,
Very irregular parting and fracture,
1149.5 - 1149.9 (0.4 foot) 011 shale, very rich: dark brownish-to
. brownish-black (10YR 2/2-1/2, rare 3/3). Irregu-
lax discontinuous slightly distorted laminations .
and streaks. Slightly irregular thick shaly parting.
1149.9 "1150.0 Missing.,
1150.0 1152.2 (1.9 feet) 0il shale, rich: dark brownish-gray
: (10YR 2/2), rare fine resinous black streaks. Very
faint streaked bedding; some irregular medium
brownish-gray (10YR 4/2-5/3) laminae in upper 0.3
foot. Irregular to slightly irregular thick
- shaly parting. Some very fine fractures with
chalky white fillings at 1150.3 feet.

1152.2 1152.7 (0.5 foot) 0il shale, medium, tuffaceous: wmedium
. — to dark and some light brownish-gray 10YR 5/2-3/2,
7 wmd P 7 some 6/3). Irregular distorted to contorted and
A ,1g,/f; s folded laminations. Some braided dull black pyritic
“#1$£H ?r' stringers with rare white chalky material at 1152.5
Pk, b _ feet, -
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M, Greeno
No. 1 corehole {Con.)

From To Description

1152.7 1154.0 (1.2 feet) 0il shale, rich: dark and some medium
brownish-gray (LOYR 2/2, some 3/2-4/2). Very faint
streaked bedding and some faint slightly irregular
and distorted laminations. Slightly irregular to
irregular thick shaly parting.

1154.0 1154.,7 (0.7 foot) 0il shale, medium; medium to dark
brownish-gray (LOYR 4/2-2/2). Irregular, distorted
to contorted laminations. Very irregular fracture
and parting due to common fine fractures filled
with white chalky material., Some large irregular
masses of gray and brown earthy, limonite stained

W/f‘ . material,

1}WRA‘ ) {Sample of earthy, limonite stained masses from
- 1154,2 and 1154.4 feet: X-ray - calecite, feldspar,
s quartz, dolomite.

11547 1155.3 (0.6 foot) 01l shale, medium or ¥ich: dark brownish-
gray (lOYR 3/3-2/2), Faint irregular distorted
laminations. Irregular thick shaly parting. Some
fine fractures with chalky white coatings.’

1155.3 1156.9 (1.6 feet) 0il shale, rich to very rich: dark
brownish-gray to brownish-black (LOYR 3/2-1/2),
rare resinous to waxy luster. Faint irregular dis-
torted laminations. Irregular thick shaly parting.
A thin stringer of vitreous black organic material
at 1156.6 feet.

1156.9 1158,5 (1.6 feet) 0il shale, medium: medium to dark
brownish-gray and rare brownish-black (LOYR 4/2-2/2,
rare 1/2), very rare resinous luster. Irregular
distorted laminations, Irregular thick shaly part-
ing. Rare fractures with chalky white coatings.

1158.5 1159.1 (0.5 foot) 0il shale, lean, tuffaceous: light brown
to dark brownish-gray (1OYR 6/4-3/2, some 2/2)},

Am¢€ h3:‘»jm}m Irregular, distorted to contorted and folded lamina-

ixwf‘¢%V¢Vﬁ*~ wmf ““”‘ / tions; rare loop structures, Common fine branching
ot i g]g 9 fractures with chalky white flllings' some displace
laminae as much as 5 nmm.
1159.1 1167 .0 Missing.
Core 24
1167 .0 1171.0 (3.5 feet) 0il shale, rieh: dark brownish-gray

(10YR 3/2-2/2), rare resinous black streaks, Faint
streaked bedding. Irregular thick shaly parting.
Rare brown silty lenses,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core glab samples from Shell Qil Company's J. M, Greeno
No. 1 corehole {(Con.)

From To Description
1171.0 1172.0 Missing. B
1172.0 1176.3 (3.2 feet) 0il shale, rich and medium: medium to

dark brownish-gray and rare brownish-black (LOYR
4/2-2/2, rare 1/2), rare resinous luster, Very
irregular distorted laminations; gome massive,
Very irregular thick shaly parting; badly broken
up and probably mixed up. Some fractures with
chalky white coatings,

1176.3 1182.0 Missing,
Core 25
1182.,0 1185.0 (2.4 feet) Tuff and tuffaceous shale; light to

medium olive-gray (2.,5Y 7/3-4/2) with dark brownish-

gray (lOYR 3/2-2/2) in top 0.2 foot and bottom

0.7 foot. Faint distorted to contorted laminations

and some very faint bedding. Common fractures

filled with chalky white material, Some irregular
masses and stringers of gray crystalline material

(; e ¢ with pyrite. Very irregular fracture and parting:

7@;>¢¢«/{;f1*"' gome parts badly broken up,

S, f%<@&/( f sample of tuff with irregular masses of chalky white

e T e \ and gray crystalline material with pyrite Ffrom

/ /£LZ$” flxs % 1182 .3 feet: X~-ray =- calcite; some pyrite, quartz,
’ l. feldspar, dolomite,

1185.0 1187.0 {2.0 feet) 0il shale, rich: dark and rare medium
brownish-gray (LOYR 3/2-2/2, rare 4/2). Faint dis-
torted streaked bedding. Irregular thick shaly
parting. Rare fractures with chalky white coatings,
A l-inch irregular brown silty nodule with gray
stringers and pyrite on parting surface at base.

~ Sample of brown nodule with gray stringers and pyrite
} from 1187.0 feet: X-ray - pyrite, feldspar, quartz,
4

Iy, 577-'j§’

dolomite.
1187.0 1192,0 ~  Missing.,
Core 26
1192.0 - 1192,6 (0.6 foot) 011 shale, medium: medium to dark

brownish-gray (LOYR 4/2-2/2), rare fine vitreous
black organic streaks. Irregular and distorted to
regular and smooth laminations., Irregular thick
to medium shaly parting. An irregular spongy or
vuggy brown mass on parting surface af top. Laminae
in upper half make an angle of about 45 degrees with

- edge of core,

1192.4 1193.7 (1.1 feet) 0il shale, rich and very rich: dark

44 o Wre brownish-gray to brownish-black (10YR 2/2-1/2, some
@#ﬂﬂwfr N3 i 3/2), rare resinous luster, Irregular dlstorted and
Awéw“iﬁ = '
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No., 1 corehole (Cen.) :

From To Description

rare contorted laminations, Rare brownish-gray
to white crystalline bands and thin zones of
disseminated crystals, Very rare small tan silty
lenses.
1193.7 1195.5 {1.6 feet) 0il shale, medium: medium to dark
e o (.. 4imdm ., brownish-gray (LOYR 4/2-2/2). Taint, irregular and
}Mﬁ,ﬂguux‘hﬁﬂ“ P é; slightly distorted to distinet, fairly regular and
S g l@l4 ~ (280 suo0th laminations. Irregular thick shaly parting;

ff some very irregular fracture, Common fractures
with chalky white coatings.
1195.5 1197 .0 (1.2 feet) 011 shale, medium to lean: light to dark
. brownish-gray (10YR 6/3-3/2, some 2/2), Distinct,

slightly lrregular and distorted laminations; rare

loop structure, Irregular to very regular, thick

and rare thin shaly parting, Rare fractures with
: chalky white to dull gray coatings.

1197 .0 1198.1 (1.0 foot) 011 shale, medium: medium to dark
brownish~gray (10YR 4/3-3/2, rare 2/2). sSlightly
irregular and distorted laminations. Slightly
irregular thick shaly parting., Rare fine streaks
and very rvare small lenses of dull dark gray pyritic
material., A very irregular boxwork cavity with
some dull gray coatings at 1197.8 feet.

1198.1 1199.0 (0.7 foot) 0il shale, lean, very tuffaceous: 1light
to medium brownish-gray (LOYR 6/2-4/2), dull earthy
luster. Very faint irregular distorted streaked

V//* bedding. Very irregular fracture and parting. Some
very irregular small vugs. Some fractures with

_ chalky white coatings.
{ sample of tuffaceous shale from 1198.4 feet: X-ray -
dolomite, feldspar, quartz, extra peak at 15.1°,
119¢.0 1200.0 (1.0 foot) 0il shale, medium: medium to dark and
some light brownish-gray (10YR 5/3-2/2, some 6/3).
Distinct irregular distorted laminations; some
displaced laminations and loop structures. Irregu-
lar thick shaly parting. lLaminae at top make an
angle of about 60 degrees with edge of core,
1200.,0 1200,7 (0.7 foot) 0il shale, rich: dark brownish-gray to
e M2, brownish-black (LOYR 3/3-1/2), rare resinous to

o waxy luster. Irregular distorted laminations; some
g _ very good loop structures, Irregular to regular

1

Y thick shaly parting,
1200.7 1201.6 (0.9 foot) 0il shale, very rich: brownish-black to
. _ — dark brownish-gray (lOYR 1/2-2/2), common resinous
port b oA e
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* LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY .

Core slab samples from Shell Oil Company's J. M. Greeno
No. 1 corehole {Con.)

From To Deseription

luster. Irregular distorted laminations; some
displacement and loop structures., Irregular thick
to thin shaly parting; some hackly fracture. Common
vitreous black fish fossils (scales and partial

o et B et

skeletons) On parting BUL FAGEE o
1201.6 1202.6 (1.0 foot) 01l shale, very rich: dark brownish-
gray to brownish-black (lO0YR 2/2-1/2). Very faint
irrxegular distorted laminations to very faint
bedding. Irregular thick shaly parting. Irregular
contorted and broken contact with shale below,
1202 .6 1206 .0 (3.3 feet) 0il shale, medium: medium to dark
' ' brownish-gray (10YR 4/3-2/2). Very faint irregular
distorted laminations with common fractured and
brecciated vuggy zones (collapse breccial), Rare
gray and white pyritic £{1lings in wvuge and frac-
tures. Very irregulaxr fracture and parting. A
few vugs have drusy linings of fine sparkly crystals.
{‘Sample of fractured shale with gray and white
\ fillings from 1204.2 feet: X-ray - calcite, dolo~
L mite, feldspar, quartz. :
" Sample of shale with small drusy vug from 1205.2
feet: X-ray - calcite; sowme dolomite, feldspar,

k- quartz,
1206.0 1208 .6 Missing.
1208.6 1209.3 (0.7 foot) 0il shale, rich: brownish-black to dark

brownish~gray (10¥YR 1/2-3/3). Faint irregular
distorted laminations. JIrregular thick shaly
parting.

1200.3 7 1210.5 (0.9 foot) 0il shale, medium: medium to dark
brownish-gray and some brownish-black (1O0YR 4/3-
2/2, some 1/2), TIrregular distorted to contorted
laminations with much finely brecciated massive
shale and some gray pyritic stringer. Very irregu-
larx fracture; badly broken up.

1210.5 1211.8 (1.1 feet) 0il shale, rich; dark and some medium
\’/éL£L brownish-gray to brownish-black (10YR 3/2-1/2,
Jpv““wi_ some 4/3), Distinct irregular contorted lamina-
J"ﬁwlwﬂckm tions to very faint bedding with contorted
AN \ 5: stringers., Very irregular parting. Some lenses
{'L& ‘ and stringers of massive light colored pyrite,
1211.8 1212.2 (0.4 foot) 011 shale, lean: medium to dark brownish-~

gray (LOYR 5/2-3/2, rare 2/2)., Very faintly bedded
with contorted and fractured laminated stringers.
Rare small massive light colored pyrite lenses,
Very irregular fracture,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, Greeno
No. 1 corehole (Con.)

S_Sy From To ' Description
F 5 1212.2 1213.0 (0.8 foot) 0il shale, rich: dark and rare medfum
. brownish-gray to brownish-black (10YR 3/2-1/2, rare
5/3). Irrepular distorted lamlnations; some loop
\ structures, TIrregular thick shaly parting. Some
i small round radiating crystal masses near base,

Sample of shale with small round radiating crystal
masses from 1212.9 feet: X-ray - quartz; some

- dolomite, feldspar, calcite,

1213.0 1214 .2 (1.2 feet) 0il shale, medium: dark to medium brown
and brownish-gray (lOYR 3/4-4/3, rare 2/2), silty
texture, Massive with very irregular contorted
stringers. Irregular to very irregular thick
shaly parting. Very yxare small empty wvugs.

(0.8 foot) 011 shale medium or rich: dark brown
and brownish-gray (1OYR 3/4-2/2)., TIrregular dis-
torted laminations, Irregular thick shaly parting.
Rare small massive light colored pyrite lenses,

Frrmners
Formr 4

(0.6 foot) 0il shale, medium or rich: medium to ‘
dark brownish-gray (LOYR 4/2-2/2). Very faint 8
regular smooth bedding and some faint bands, Bottgﬁ
o 1/2-inch is oil stained on outside of slab. ‘
1231.0 \\E:;slng‘“’- ﬁzf'-'"tw Mé% (4 ML; e f’) &
,341233.1 (1.6 feet) 0il shale, medium or rich: medium te dark
brownish-gray and rare brownish-black (10YR 4/2-
2/2, rare 1/2). Irregular distorted laminations.

) Irregular thick shaly parting. Some thin zones
3;ff;{s) N with common fine white calecite streaks near tops

_“

" Some thin zones with common very fine tan specks
in lower part.

}’/Jgé w—s\\‘; &Sample of shale with very fine tan specks from f’""”’f‘/ﬂ

1232.6 feet: X-ray - feldspar, dolomite. By A AT
1233,1 1234 ,0 Missing, @ faxd Lol poabetl o b
1234.,0 1235.5 (0.9 foot) 0il shale, medium: medlum to dark
. ‘ brownish-gray (1OYR 4/2-3/2; some 5/2), Faint
irregular distorted laminations. Very common fine
_ -.» ywhite calcite streaks at top and bottom, Very
T ' irregular thick shaly parting.
1235.5 1237.0 Missing.
1237.0 - 1249.1 (0.7 foot) 0il shale, medium: medium to dark
brownish-gray (LOYR 4/2-3/2, rare 2/2)., Faint
very irregular and contorted to slightly irregular
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S“SD‘{—\ W’Wand distorted Jaminations, Very irregular fracture
S o and parting, Common clay filled fractures in upper
‘1&"'_' 7( 9 ¥« 2 inches, Some white calcite streaks in lower
3 inches,
1249.1 1260.0 Missing.
; Core 29 R
‘ 1260 .0 1261.5 (1.3 feet) 0Ll shale, very rich: brownish-black
to dark and some medium brownish-gray (10YR 1/2-
&gg é; oy S 3/2, some 4/3), some resinous to waxy luster. Very
S - L/ - irregular, distorted to contorted and broken lamina-
_ \o S: VJL b l.s tions., Regular to very irregular thick shaly part-
- [< . % ing. Two Inches of gritty porous tuff (7) with
~N ffi/»*” angular shale inclusions at tap,
—~ 1261.5 < 1262.8 (1.3 feet) 0il shale, very rich: brownish-black to
! dark and rare medium brownish-gray (10YR 1/2-3/2,
j % - rare 4/3), common resinous and some waxy luster,
NN Very irregular distorted to contorted laminations
t:%b N and streaks, :
- 1262 .8 1263.8 (0,9 foot) 011 shale, very rich: brownish-black.

to dark and some medium brownish-gray (10YR 1/2-
3/2, some 4/3-5/3), common resinous luster., Faint
teo distinct irregular, distorted to slightly con-
torted laminations and streaks; some displaced
laminations and loop structures. TIrregular thick
shaly parting; some vertical fractures, .A l-inch
fracture with vitreous dark brown organic coat-
ings at 1263.5 feat,

(2.0 feet) 011 shale, medium and ltean; medium to

- light and some dark brownish-gray (l10YR 4/2-6/2,
some 3/2-2f/2, rare 7/2), rare resinous luster.
Distinct to very distinct smooth laminations;
rare low angle displacements, Very regular medium
to thick shaly parting. Very rare fine vitreous
black organic streaks,

(1.2 feet) 01l shale, very rich: medium to dark
brownish-gray with rare light brownish-gray streaks
(10YR 4/2-2/2, vare 6/3), common resinous to waxy
luster. Very irregular distorted streaks and
stringers, Irregular thick shaly parting. Some

_ chalky buff lenses and rare fine crystal cavities.
{"Bample of shale with small flat buff radiating
% crystal masses from 1265.9 feet: X-ray - feldspar;
4

L

some pyrite, dolomite, calclte, quartz.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY o

Core slab samples from Shell 0Ll Company's J. M. Greeno

No. 1 corehole (Comn.)

From To

Description

12665 1267 .4

533 R

1270.9 1273.1

oos5 = gt

M{(i?/-ﬁ
1273.1 1273.6
n I
5”’51 ,/fi‘/f/f,(
Ao

1273.6 1274.0
Core 30
1274.,0 1276.3

(0.9 foot) 011 shale, rich: medium to dark and
some light brownish-gray (LOYR 5/3-2/2, some
6/3-7/3), some resinous luster. Very irregular
distorted to contorted streaks and stringers.
Irregular thick shaly parting. Common contorted
buff to gray analcite atringers, Common small
buff radiating crystal masses and solution
cavities near top,

(0.8 foot) 0il shale, very rich: medium to dark
and rare light brownish-gray (1O0YR 4/2-2/2, rare
5/2-6/3), some resinous luster. Very irregular
distorted streaks and gtringers. Slightly irregu-
lar thick shaly parting. Rare thin buff to gray
analcite stringervs.

(3.0 feet) 0il shale, very rich fo rich: medium
to dark brownish-gray (1O0YR 4/3-2/2, some 5/3),
some to rare resinous luster, Distinet ilrregular
distorted laminations and some bands; cormon
loop structures. Very regular to slightly irregu-
lar, thick and rare thin shaly parting., Some buff
to gray contorted analcite tuff bands at 1268.2
to 1268.5 feet.

(1.0 foot) 0il shale, medium; medium to dark
brownlsh-gray (10YR 4/3-2/2, some 5/3). Very
irregular, distorted and some slightly contorted
laminations; some loop structures, Some slightly
contorted buff tuff stringers. Irregular to very
regular thick shaly parting.

(0.5 foot) 0Ll shale, rich: dark and rare medium
brownish-gray and brownish-black (10YR 3/2-2/2,
rare 4/2 and 1/2), rare resinous luster, Irregu-
lar distorted laminations to streaked bedding;
rare loop structures, Slightly irregular thick
shaly parting. A very irregulsar thin brown tuff
stringer at top.

Missing.

(0.9 foot) 0il shale, rich: dark to medium and

some light brownish-gray, rare brownish-black

(LOYR 2/2-4/2, some 5/2-7/2, rare 1/2), some
resinous luster, Faint to very distinet, irregular
digtorted laminations; rare loop structures.
Slightly irregular thick shaly parting. Rare thin

Laramie Petroleum Research Center, Laramle, Wyoming
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core glab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From To Description

irregular brown and buff tuff stringers. Laminae’
at base make an angle of about 70 degrees with
, edge of core,

1276.3 . 1278.0 Missing,

1278.0 1280.7 (1.4 feet) 0i1 shale, medium: medium to dark
brownish-gray (LOYR 4/2-3/2, some 4/3 and 2/2)y,
rare resinous luster., Very faint, irregular and
distorted to smooth laminations and streaked bed-

4{

T,

ding, Irregular to regular, thick and rare thin

shaly parting. Common small irregular browm

crystalline stringers and patches with pyrite;

e some fine disseminated crystals. Some brownish-
(’Lﬁ P gray gritty tuffaceous (?) bands with small angular
w’( Sample of shale with brown crystalline patches with
— pyrite from 1280.1 feet: X-ray - calcite; some

dolomite, pyrite, feldspar, quartz,

1282.,0 1283.0 (0.8 foot) 0il shale, medium: dark and rare medium
brownish-gray (10YR 3/2, rare 4/2). Faint dis-
torted streaked bedding, Irregular fracture and
parting. Very rare thin buff tuffaceous streaks,
brownish-gray (10YR 4/2-6/2). Faint to distinet
irregular, slightly distorted laminations and

some bands; rare loop structures. Irregular to

regular thick shaly parting. Very rare irregular

- shale inclusions at 1280,5 feet,
1280.7 1282.0 Missing.
1283.0 1287.3 (1.6 feet) 01l shale, medium; medium to light
brown silty and chalky buff tuff stringers,

1287.3 1288.0 Missings.
Core 31
1288.0 1290.1 (1.5 feet) 0il shale, medium; light to dark
‘ brownish-gray (10YR 6/3-2/2). Regular and smooth
;Jﬁk_ to siightly irregular and distorted laminations,
. Ayz ( Regular, thick to medium and some thin shaly part-
Swa ing. A thin light to dark gray hard dense massive
S - ’ “"JEE? band at 1288.3 feet. A fine gray silty textured
crystallinie stringer at 1288.7 feet,
Uy0’1?° fﬁ%ample of thin dense gray band from 1288.3 feet:
gL‘X—ray - dolomite, quartz; some pyrite,
1290,1 12920 (0.6 foot) Oil shale, very rich: hbrownish-black

to dark brownish-gray (1OYR 1/2-3/2), rare
resinous luster, Faint slightly irregular and
distorted laminations; rare loop structures.
Slightly irrvegular, thick and rare thin shaly
parting,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No, 1 corehole (Con.)

To Description

1293.6 (1.4 feet) 011 shale, medium: medium to dark
brownish-gray (10YR 4/2-2/2). Faint irregular and
distorted to smooth laminations; some contorted
stringers at top. Regular to slightly irregular,
thick shaly parting. Rare thin gray silty stringers.
A thin dull to resinous black organic lamina at
1293.5 feet, '

1294.1 (0.5 foot) @il shale, medium: medium to dark
brownish-gray (10YR 5/2-3/2) and some medium to
dark olive-gray (5Y 5/2-3/2). Regular, swmooth
to slightly irregular and distorted laminations,
Very regular thick and rare medium shaly parting.

1300.3 (2.7 feet) 0il shale, medium: medium to dark
brownish- gray and olive-gray (1OYR 4/2-3/2 and
2.5Y 4/2-3/2). Faint, slightly irregular and
distorted laminations to streaked bedding,

{ Slightly irregular thick shaly parting, Some
: jﬂf Ler to common brown tuffaceous streaks, A l-inch
: JTL'//Tr > brownish-gray gritty tuff band at 1294.7 feet, A
b diagonal fracture with chalky whit&E&atings at
1296.5 feet,
1300.3 1305.0 Missing.
Core 32
1305.0 1309.0 (2.5 feet) 0il shale, medium to rich: medium to
. g dark brownish-gray (10YR 4/3-2/2) with some brown
5 -5 f:g (10YR 4/4) tuffaceous stringers, Very irregular
(D 2 distorted laminations, stringers and streaks,

irregular thick shaly parting and some very irregu-
lar fracture. Some highly fractured zones with
gritty brown fillings (collapse brecgia).

1311,1 (1.7 feet) 01l shale, very rich: dark brownish-
UZ? gray and some brownish-black (lOYR 3/2-2/2, some
[—5;1) 1/2}, common resinous to waxy luster. Irregular

distorted laminations; top 0.4 foot very conterted
=, and folded; some loop structures. Slightly irregu-

lar thick shaly parting. Some wedium to dark brown

tuffaceous stringers.
1312.1 (0.8 foot) 0Ll shale, rich: dark brownish-gray
(10YR 3/2-2/2), some resinous luster., Irregular
distorted laminations with some leop structures;
lower 0.1-foot massive, Irregular thick shaly
parting. Some brown to buff tuff stringers and
lenses, A small iren stained solution cavity at
base,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITIED FOR ASSAY ;ufﬂam ' f?im@

Core slab samples from Shell 0il Company's J. M. Graeno ﬁiéﬁﬁ fm;wF
No., 1 corehole (Con,) it Jﬁ? tﬁéﬁs

From To Description

1312,1 1313.6 {1.0 foot) 0il shale, medium to lean: dark to
medium and rare light brownish-gray (1OYR 2/2-5/2,
rare 6/3). Distinct to faint, irregular distorted
laminations; some large loop structures., Very
regular thick shaly parting; some irregular fracture,

1313.6 1319.0 Misging.,
Core 33
1319.0 1320.4 (1.2 feet) Oil shale, rich: dark brownish-gray and
o D some brownish-black (10YR 3/3-2/2, some 1/2),
e ’4[ Irregular slightly distorted laminations and streaks;
qi:?_ ST -~

gome large loop structures, Regular thick shaly
parting, Top 0.2 foot is lean oil shale as above,
1321.,0 (0.5 foot) (il shale, lean: medium to dark olive-
gray (2.5Y 5/2-3/2). Falnt irregular distorted
laminations; rare large loop structures. Trregu-
lar, thick and rare thin shaly parting.
1321.0 1322.1 (1.1 feet) 0il shale, rich: dark and rare medium
brownish-gray (LOYR 3/2, rare 2/2 and 4/2),
Irregular distorted lawminations to very faint
streaked bedding. Very regular thick shaly parting.
1322,1 - 1324,1 (0.8 foot) 0il shale, very lean: Llight to medium
) brownish-gray (lOYR 6/2-5/2, rare 4/2) and some
gray (5.5-4.0N, slight greenish tint). Very faint

: J/@mooth streaked bedding. Very regular, thick to
C,Jl4w4ka~?}* thin shaly parting. Common very fine buff specks,

o e M Rare dark gray pyritic lemses. Very rare fine
sl 2/ / T~=> dark brown glassy streaks,
13241 1326.3 (1.6 feet) 0il shale, rich: dark and rare medium

brownish-gray to brownish-black (10YR 3/2-1/2,
rare 4/2), Irregular distorted and some contorted
laminations. Slightly irregular thick shaly parting,
1326.3 1327.3 (1.0 foot) OiLl shale, wmedium to rich; medium to
dark brownish-gray, rare brownish-black and light
brownish~gray (l0YR 4/2-3/2, some 2/2, rare 1/2
and 6/3)., Very irregular distorted and contorted
laminations to slightly distorted streaked hedding
in lower 0.3 foot. Very irregular to slightly
irregular thick shaly parting, Rare pyrite stringers.
1327.3 1327.6 (0.3 foot) 01l shale, very lean; light to medium
brownish-gray (10YR 6/3-4/2). Failnt smooth bedding.
Regular thick shaly parting. Common very fine buff
specks., Rare gray laminae, Very similar to 1322.1-
1324.1 (probably out of seguence).
1327 .6 1328 .0 Missing.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J., M. Greeno

No. 1 corehole (Con.)

From To Description

1328.0 1328.7 (0.7 foot) 0il shale, rich: dark and rare medium
brownlsh-gray (10YR 3/2-2/2, rare 4/2), Irregular
distorted laminations and streaks; some large
loop structures. Regular to slightly irregular
thick shaly parting. Very rare dark gray pyritic
lenses.,

1328 .7 1330.0 (1.1 feet) 0il shale, vexry rich: dark brownish-

. 1/ i} gray to brownish-black (10YR 2/2-1/2). Faint
E?d 54 f‘ﬁ >;;i slightly distorted streaked bedding. Slightly
cﬁjxﬁprQZ;: irregular thick shaly parting. (May be out of
TR 151 sequence)

1330.0

§ <

) = 2V Ml

c! 61,._ z UI+LSM

afpnc 2o ¥

Core 34

1331.1 1334.1

1334.1 1336.1

+f
< - A b{é )
. {?_ﬁ(
7 P, o . ‘/
Cx l ’-I_sg'qc

337

1336.1

1338.3

JdedFry

e

]

(1,0 foot) 0il shale, rich: dark brownish-gray to
brownlsh-black (LOYR 3/2-1/2). Distorted and
rare contorted streaked bedding. Very irregular
thick parting.

(1.0 foot) 0il shale, rich: brownish-gray to

brownish-black (lOYR 4/2-1/2). Very irregular,
distorted to contorted laminations and streaks.
Trregular thick shaly parting. Very coumon small
brown to buff silty patches in upper part {appear
as small vugs on outside of core}, Very common
fine buff tuff stringers in lower part.

sample of shale with brown to buff vuggy patches
from 1331.3 feet: X-ray - dolomite, quartz; some
feldspar, '

(0.5 foot) 0Ll shale, medium: medium and some dark
prownish-gray (lOYR &4/3, some 3/3), dense. Very
faint, slightly distorted streaked bedding to
irregular contorted laminations. Irregular thick
shaly parting. Some fine disseminated pyrite and
fine pyrite streaks. A _large irregular vug with
boxwork crystal cavities at base. " {May be out of
sequence)

Sample of dolomite with disseminated pyrite from
1334.1 feet; X-ray - feldspar, calcite, dolomite,
pyrite, quartz, extra peak at 15.1°%.

(1.9 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2, rare 3/2),
common resinous and rare waxy luster, Faint irregu-
lar, distorted to slightly contorted laminations.
Irregular to very regular thick shaly parting.
Very irregular wuggy parting surface at top. Some
gray silty stringers and large lenses at 1336.3
feet, Fish scales on some parting surfaces.

v : B
Laramie Pétroleum Research Center, Laramie, Wyoming
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M. Greeno
No. 1 corehole (Con.)

From To Description
'fi/;“'- gJSample of gray silty stringer from 1336.3 feet;
%> 4 ZX-ray - feldspar,
1338.3 1339.0 (0.6 foot) 0il shale, medium to rich: medium to

dark brownish-gray (10YR 4/3-2/2, rare 5/3),
Irregular, distorted and some contorted to very
smooth laminations and streaks; some loop structures,
Slightly irregular thick shaly parting, Common

very fine disseminated crystals near base., Very
rare fine waxy black organic streaks,

1339.0 1339.7 (0,7 foot) 0il shale, very rich: dark brownish-
gray to brownish-black (1OYR 2/2-1/2), some resin~
ous luster. Very irregular distorted laminations
and streaks, Slightly irregular thick shaly part-
ing., Fish scales on some parting surfaces,

1339.7 1343.,0 (1.9 £féet) 011 shale, medium: medium to dark

brownish-gray and rare brownish-black (10YR 4/2-
2/2, rare 1/2), some gray (4N, slight greenish

,ﬂifi’ tint). Very irregular distorted laminations and

'] streaks, Regular shaly to very irregular parting;

ﬁ:%f%; some diagonal fractures. A 0.l-foot zone of waxy

black streaks at 1340,0 feet, A 0,l-foot medium
~.\, to light brownish-gray (lOYR 4/3-6/3) spongy
> bedded tuff at 1342.4 feet., Ao eu—eyp ‘Aﬁﬁ;ﬂ:éﬂ

7 1343.0 1344 .0 Missing.

1344 .0 1346.,1 (1.7 feet) 011 shale, medium to rich: dark brownish-
gray and some brownish-black (10YR 3/3-2/2, some 1/2),
rare gray (4N, slight greenish tint). Very faint
to faint, distorted streaked bedding. Irregular
to slightly irregular thick shaly parting; rare
dlagonal fractures, Some vuggy pyritic stringers
at 1344.3 feet., Very rare small dark gray pyritic

lenses,
/~ 1346.1 1347 .0 Miseing.
Core 35
(Pieces appear to be mixed up from 1347.0 to 1362.0
feet)
1347.0 1351.0 (2.4 feet) 0il shale, medium and rich: medium to

dark and rare light brownish-gray and some brownish-
black (LOYR 5/3-2/2, some 1/2, rare 7/2). Faint to
distinct, very irregular distorted laminations.

Very irregular to slightly irregular thick shaly
parting. Two inches of gritty to earthy buff tuff
wlth angular shale inclusions at top. A 0,3-fcot
section of very rich oll shale at 1347.1 feet
(mrobably out of sequence),
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LITHOLOGIC DESCRIPTIION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Creeno

No. 1 corehole (Con.)

From To

Description

3 1351,0 1351.6
1351.6 1353.3

1353.3 1355.0
1355.0 1357.0

e

1357.0 1359.0
Core 36
1359.0 1362.0

1362.0 1363.1

1363.1 1365.,0

Missing (7)

(1.5 feet) 011 shale, rich to very rich: medium to
dark gray (4-3N) and brownish-gray to brownish-
black (1OYR 4/2-1/2), common resinous to waxy luster
in bottom 0,3 foot, Fine slightly irregular and
distorted to smooth laminations; some large loop
structures at 1352.9 feet. Slightly lrregular to
regular thick shaly parting. Rare thin pyrite
streaks, '

Misaing.

(1.1 feet) Tuff and oil shale: chalky buff tuff
(10YR'8/2-7/2) and some light to dark brownish-
gray oil shale (10YR 6/2-2/2). Very distinct
irregular distorted laminations; some loop struc-

~tures, Very regular to slightly irregular, thick
to thin shaly parting,

Missing.

(1.7 feet) 0il shale, medium and rich: brownish-~
gray to brownish-black (10YR 4/2-1/2). Irregular
slightly distorted laminations and sireaks. Irregu-
lar thick shaly parting. Some diagonal fractures
with chalky white coatings. Common small solution
cavities in lower part. T
(1.1 feet) 0il shale, very rich; dark brownlsh~-
gray to browmish-black (10YR 2/2-1/2, rare 3/2).
Smooth to slightly distorted streaked bedding.

Very regular thick shaly parting,.

(1.8 feet) 0il shale, rich to medium: medium to
dark browmnish-gray and some brownish-black (1OYR
4/2-2/2, some 1/2, rare 5/3), some resinous to

waxy luster in top half. Distinct, slightly dis-
torted to smootht laminations and streaks; rare

loop structures; lower 0.4 foot very faintly bedded.
Rare small gray silty lenses and streaks, Brown

to brownish-gray tuffaceous bands at top and bottom.

b Chalky buff tuff stringers in loop structures at
' 1363.6 feet,
™ 1365.0 1366 .0 Missing.
1366.0 1368.3 (2.1 feet) 0il shale, medium and rich: dark brownish-

gray and some brownish-black (1lO0YR 3/2-2/2, some
1/2). Faint irregular distorted laminations to very
faint streaked bedding. Irregular to regular thick
shaly parting, Rarethin gray crystalline streaks

Laramie Petroleum Research Center, Laramie, Wyowming
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con.)

From To

Description

1368.3 1369.0
1369.0 1371.1

s> 13711 1373.0
1373.,0 1373.4

1373.4 1374 .0
Core 37
1374.,0 1375.2

6? -“*“"’ﬂiﬂi

) w
S

> 1375.2 1375.9
& 1375.9 1376 .8
1376.8 1379.0

NP A

o o Lo

and lenses, Rare vitreous black gilsonite streaks.
Some large solution cavities in upper part,

Missing.,

(1.7 feet) 01l shale, very rich to rich: dark
brewnish-gray to brownish-black (10YR 3/3-172),
rare resinous luster, Faint to distinct, irregu-
lar distorted laminations and some bands; some loop
structures, Slightly irregular to very irregular
thick shaly parting., Rare gray silty stringers.
Very rare fine vitreous black organic streaks.
Solution cavities on parting surface at base.

Missing, S

(0.4 foot) 0il shale, medium: medium to dark ,
brownish-gray (10YR 4/2-2/2), Irregular contorted
laminations., Very irregular fracture and parting,
Common small to large solution cavities with some
pyrite, '

Missing.,

(0.8 foot) 0il shale, rich; dark brownish-gray to
brownish-black and some brown (L0YR 3/2-1/2, some
4/4), Faint distorted streaked bedding with some
disterted laminae of brown silty tuff, Irregular,
thin to thick shaly parting. A 1/b=ingh gilsonite
stxinger at 1374.3 feet (not om sampled side),
Common very small to large solution cavities in
Tower 0.2 foot. ~

Missing,

(0.9 foot) 0il shale, rich: dark to rare medium
brownish-gray and brownish-black (LOYR 3/2-2/2,
rare 4/2 and 1/2). Irregular distorted laminations
and streaks; rave poorly formed loop structures,
Irregular thick shaly parting. Rare fine buff
streaks and very rare small buff lemses with pyrite,
(2.2 feet) 011 shale, medium and some rich: medium
to dark brownish-gray and rare brownish-black
(10YR 5/3-2/2, rare 1/2). Irregular, distorted

to smooth laminatloms and some very faint skreaked
bedding; some loop structures, Regular thick and
rare medium shaly parting, Some 1/2- to 1-inch
zones with common fipe chalky white to buff
dawsonite (7) streaks (fine vugs on outside of
core). JSome brown silty tuff lamitae neat bage,

LT e
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J., M, Greeno

No. 1 corehole {Comn.)

From

Description

s

1382.0

1379.0

1382.0

1384 .2
Core 38
1390.3

1391.2
1392.8

1396.3
1398.7

To
|

1384.2

1390.3

1391.2

1392.8
13%96.3

1398.7
1401,1

.[7Sample of shale with fine dawsonite (7) streaks

TTTry  from 1377.4 feet: X-ray - feldspar, dolomite,

- caleite, quartz, pyrite.
(2.7 feet) 011 shale, zich to medium: dark to
some medium brownish-gray (LOYR 3/2-2/2, some
4/2-5/2). Faint very slightly irregular and
distorted to smooth laminations, Slightly irregu-
lar to very smooth thick shaly parting, Rare fine

gray pyritic streaks and rare very fine disseminated

pyrite. Very rare fine buff specks on parting
surfaces.

(1.2 feet) 01l shale, medium: medium and dark to
rare light brownish-gray and brownish-black (10YR
4/2-2/2; rare 6/3 and 1/2). Faint and rare

distinct, smooth to very slightly distorted lamina-

tions, Very regular thick shaly parting. Rare
buff to brown sllty tuff laminae, Rare very fine
dark gray pyritic specks and streaks. A thin

zone of chalky white to buff specks near top, Some

shale is almost neutral gray.
Miseing,

(0.9 foot) 0il shale, rich to very vich: dark
brownish-gray to brownish-black (LOYR 3/2-1/2).
Slightly irregular and distorted to smooth laming-
tions, Irregular thick shaly parting. '

Missing. . :

(2.0 feet) 0i] shale, rich to medium; dark to

gsome medium brownish-~gray and brownish-black (LOYR
3/2-2/2, some 1/2 and 4/2)., Very irregular, dis-
torted streaks down to 1395.2 feet; smooth to

slightly distorted laminations from 1395,2 to base,
Very irregular to slightly irregular thick parting,

Rare thin to fine irregular light brown silty
injected tuff strvingers with pyrite in upper part

(shale near tuff is displaced by many fine fractures),

Common very fine disseminated pyrite cxystals in
lower part.

Missing,

(0.7 foot) 0Ll shale, medium: medium to dark
brownish-gray (LOYR 4/2-2/2, some 5/3). Irregular
distorted and some smooth laminations. Very

regular thick shaly parting, Some fine chalky white

specks. Rare fine dark gray pyritic streaks,

laramie Petroleum Research Center, Laramie, Wyoming
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0Ll Company's J, M, Greeno
No, 1 corehole {Con,)

From To Description
1401.1 1402,0  Missing.
1402 .0 1403,1 (0,7 foot) 0il shale, medium: medium to dark

brownish-gray (lO0YR 4/2-2/2). Irregular distorted
laminations; some poorly formed loop sktructures,
Regular thick shaly parting. Rare dark gray
pyritic streaks,.

Core 39

1403.1 1405,1 (1.2 feet) 0il shale, rich: dark brownish-gray
and some brownish-black (1O0YR 3/2-2/2, some 1/2).

1/ \ Irregular distorted laminations, some loop struc-
;;ﬁ ﬁ?ﬁ feﬁfy tures, TIrregular to slightly lrregular thick
q/ /hJﬁﬁ// o /szg"shaly parting. Very rare resinous black plant (?7)
fossils on parting surfaces,

1405,1 1405.8 Missing,

1405.8 1407 .7 (1.9 feet) 011 shale, rich to medium; medium to T
dark brownish-gray and rare brownish-black (1OYR
4(2-2/2, some 5/2, rare 1/2), Very faint to fairly
distinet, irregular distorted laminations; rare
loop structures., Slightly irregular thick shaly
parting. Some very fine chalky white specks,

Rare fine dark gray pyritic streaks near top,

1407 .7 1409.1 (1.4 feet) 0il shale, medium; medium to dark and
rare light brownish-gray (10YR 4/3-3/2, rare 6/3).
p Faint to distimnct, irregular distorted laminations,
4#;?@ Regular to slightly irregular thick shaly parting.

Some fine chalky white specks. A thin irregular
&“§> tuff atringer and some small lenses near base.

1409,1 1414..0 (3.8 feet) 0il shale, medium to very lean, very
_ tuffaceous; light to medium brownish-gray and browm
, Yﬁpféﬂ””; (LOYR 7/3-4/3 and 6/4~4/4), rare olive-gray (5Y
(L ({ ' 4/2). Distinct irregular distorted and rare con-
S{" torted laminations, stringers and bands. Slightly

Some buff chalky and porous brown tuff bands,
Some 0,1~ to 0.2-foot mones with common very fine
chalky white specks and streaks, A 0,2~foot =mone
of olive-gray oil shale at 1411.4 feet. (1410.,4-
1411,0 missing)

dylé /tl(‘g irregular to very irregular thick shaly parting,
Py 4

1414.0 1417.3 (2.1 feet) Oil shale, medium to lekn, tuffaceous:
light to medfum brownish-gray (LOYR 6/3-5/3; rare
: 4/3), Irregulmr distorted streaked bedding,
57 Slightly irregular to very irregular thick shaly

parting. Some small vuggy lenses and streaks with
brown silty fillings and some pyrite, =
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0Ll Company's J. M. Greeno

"No. 1 corehole (Cou.}

From To

Description

Core 40
1417 .3 1419.1

o 1619.1 © 1420.0
~ 14200 1421.5

1421.,5 1424 .3

14243 1427.3

Core 41
1427 .3 1437 .2

gotb: 2 AL
A (430

(1.5 feet) 011 shale, lean te medlum: medium to
rare dark brownish-gray (10YR 5/3-4/2, rare 3/2)
and some medium to rare dark olive-gray (5Y 5/3-
4/2, rare 3/2)., Very faint smooth to distinct
irregular and distorted laminations, Very regular
to irregular thick shaly parting., Some very fine
dark gray specks and thin dark gray pyritic
stringers and streaks, Rare fine wvuggy brown lenses,
Rare very fime chalky white streaks,

Missing.

(1.2 feet) 01l shale, medium to rich: wmedium to
dark brownish-gray (LOYR 5/3-3/2, some 2/2) and
rare olive-gray (5Y 5/2), Slightly irregular
and distorted to smooth laminations, Slightly
irregular and rare very irregular, thick to
medium shaly parting., Some fine chalky white specks,

(1.6 feet) Qi1 shale, medium: medium to dark
brownish-gray and some brown (10YR 5/3-3/2, some
4/4). Smooth to irregular and distorted laminations
and some streaked bedding. Irregular, thick and
some medium shaly parting. Some to common fine
chalky white streaks and some small blade-shaped
masses, A thin dark brown to black waxy organic
stringer at 1422.4 feet,

Sample of shale with chalky white blades from 1423.,0
§ feet; X-ray - feldspar, dolomite, calcite (blades),
t. quartz,

(1.6 feet) 01l shale, lean: medium to dark brownish-~
gray (1OYR 5/2-3/2) and light to dark olive-gray
(2.5Y 6/3-3/2). Faint distorted to fairly smooth
laminations. Irregular thick shaly parting. Very
common spots, patches and stringers of white to

. brown crystalline calcite, '

fSampla of white to brown crystalline patches from
14243 feet:; X-ray - calcite; some feldspar, dolo-
L, mite, pyrite, quartz.

(6.4 feet) 0Ll shale, medium and some lean: dark
to some light brownish-gray (10YR 3/2-4/2, some
5/3-7/2) and olive-gray (2.5Y 5/3-4/3). Irregu-
lar distorted and rare contorted laminations to
faint astreaked bedding and rare thick massive
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From To Description

bands, Very irregular parting. Some to very
common white, gray and buff spots and patches.
Some thin brown to chalky white injected tuff
stringers., (l430.7-1432.0 missing)
- . Sample of olive-gray shale with gray patches from
# ’Jf f”?ﬁ%ﬁzqzﬁLif§%;C§i3 jﬁ 1433.8 feet: X-ray - feldspar, pyrite, dolomite,
,;b 2% ' quartz, illite, magnesite? (27.1°), 2Z— - o
5 ,{30' 1437 .2 1440.1 (2.2 feet) Tuff and some tuffaceous shale: very ?ded v,
f ' light to rare medium brownish-gray (lOYR 8/2-7/2, } 2.2 4
7§4ﬁi*q rare 6/2-4/2) and rare light to medium olive-gray 5 Aarees
44féf (2.5Y 5/2-7/2). 1Irregular contorted laminations ¢ ,.,.dsne%
A to massive with common-very small spongy vugs poeth sobnt
with calcite and pyrite fillings, Very irregular ﬁnrﬁf:‘“"
fracture and parting. i
1440,1 1441 .6 (1.4 feet) 0il shale, very lean: light brownish-
gray (lOYR 6/3-7/2). Mottled with dolomite
replacement streaks (?); rare to some irregular
streaks, stringers and inclusions of unreplaced

/t}4éﬂﬂ¢”“" medium to dark olive-gray oil shale, Irregular
L

S5 1"
finw- 2.7 ﬁ;;?g

gl Ma

. ' i fracture and parting, ;
Al f:f;ﬁﬁu Sample of replaced (7) shale from 1440.9 Feet:
AL}Z' — X-ray - dolomite, feldspar, quartz, illite, extra
peak at(???fr?ﬁ* ﬁfs?wﬁm#

1441.6 1442.,0 Missing, —— :

1442 .0 1443 .2 (1.0 foot) 0il shale, lean: light to medium olive-
gray (5Y 6/3-4/2, raxe 2,5Y 5/3). Irregular,
distorted to very contorted laminations, Very
irregular fracture and parting. Some fine white
to buff specks,

1443.2 1446.2 (2.8 feet) 0il shale, very lean: medium to very
light brownish-gray (10YR 5/2-8/2, rare 4/2),
Mottled with fine chalky white to buff replace-

; ment (?) stringers. Irregular fracture and
parting,

1446 .2 1449.,5 (3.0 feet) 0il shale, lean to medium: medium to
dark olive-gray (5Y 4/2-3/2, some 2.5Y 4/2),
Very faint smooth streaked bedding., Slightly
irregular to very irregular thick shaly parting.
Common disseminated gray streaks,

1449 .5 1450,2 (0.6 foot) 01l shale, very lean: light to medium
brownish-gray (lOYR 6/3-5/2) and some olive-gray
(57 4/2)., Slightly distorted streaked bedding
to irregular distorted laminations. Irregular
thick shaly parting,
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LTTHOLOGIC DESCRIPTION OF SAMPLES SUPMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M., Greeno
No, 1 corehole (Con.)

From _ To Description

1450.2 1452 .4 (2.1 feet) 0il shale, lean to medium; medium and

rare light olive-gray (5Y 5/2-4/2, rare 6/2, some

2.5Y 5/2-4/2). slightly distorted streaked bed-

ding to faint regular smooth laminations, Irregu-

lar to regular, thick and rare thin shaly parting,

Some very fine chalky white streaks in upper part,
1452 .4 1454.6 (2.0 feet) 0il shale, medium: medium to some dark
brownish-gray (10YR 5/3-4/3, some 3/3) and medium
to some very light olive-gray (5Y 5/2-4/2, some
2,5Y 8/3). Irregular, distorted to contorted
and broken laminations. Very irregular to slightly
irregular thick shaly parting, Common chalky
buff spots., Some chalky buff tuff (7) stringers .
in lower part. ,p 7 bww ~o FJuid O o A
(3.1 feet) Tuff and tuffaceous shale: wvery light [ 7 ?
to medium brownish-gray (1OYR 8/2-5/2, rare 4/2), e g )
and some very light to light olive-gray (2.5Y 8/2-° = ™
6/2). Very irregular distorted and some contorted
laminations to massive bands mottled with very
common chalky buff spots. Very irregular fracture.
Some very irregular white to brown crystalline
stringers near base (similar to 1424.,3 feet).
(1.6 feet) 0il shale, very lean to lean: 1light
to medium brownish-gray (1LOYR 6/2-5/2, rare 4/2)
and light to medium olive-gray (2.5Y 6/2-5/2,
rare 5Y 4/2). Faint, slightly irregular and dis-
torted to smooth laminations. Irregular to
slightly irregular, thick to medium shaly parting.
Very common chalky buff spots near top; some in
lower part,

Core 42
1460.1 1475.0 Missing.
Core 43
1475.0 1476 .0 (0.5 foot) 0il shale, medium: medium to dark olive-
gray (5Y 4/2-3/2). Very faintly bedded, Slightly
irregular, medium to thin shaly parting. Some '
fine chalky white streaks and spots.
1476 .0 1477 .6 Missing,
1477 .6 1479 .2 (1.1 feet) Tuff and oil shale breccia: medium to
K parnteeme light brownish-gray (lOYR 4/2-7/2) and medium to
§- 4 !?'77'4 ; rare dark olive-gray (5Y 4/2-5/2, rare 3/2).
Fﬁtfb ~ xl‘#}“;g Faintly bedded and laminated fragments in massive,
awéf&;ﬂ g earthyﬁochalkyﬂmtrix. Very irregular fracture,
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LITHOLOCIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con,)

From To Description

1479 .2 1480.1 (0.7 foot) 0Ll shale, medlum: olive-gray (5Y 4/2-5/2).
Faint streaked bedding and some very faint smooth
laminations, Slightly irregular to regular, medium
to thick shaly parting. Common fine white crystal-
line specks,

1480.1 1483.0 Missing.
1483.0 1483.8 e (0.8 foot) Tuff: very light to rare medium brownish-
V0 s 4ty gray (10YR 8/2-6/2, rare 4/2) and some very light _ .5
5?frl “ L »+ Olive-gray (5Y 8/2). Very faint, very irrepular, ?‘;44'2
: .fw~”1k” £+’ 4 distorted to contorted and broken laminations COnie T
Al taflt el 1 { d s17! #f <
Joas 43_(5@1 Irregular parting and fracture. Wt 4
Jb: e Sample of tuff from 1483.5 feet; X-ray - dolomite, g¢
e feldspar, quartz, extra peak at 27,1°,
1483.8 1486 .0 " Missing,
1486.0 1487 .1 (0.6 foot) 0il shale, medium: wedium to dark olive~

gray (2.5Y 4/2-3/2), Paint to very faint, slightly
irregular and distorted laminations. Slightly
irregular to regular thick shaly parting. Common
thin buff lenses and streaks,

1487 .1 1496.0 Missing,
Core 44 : .
1496 .0 - 14971 (1.0 foot) 0il shale, medium: medium to dark

brownish-gray (10YR 4/2-3/2). vVery faint irregular
distorted laminations, Very irregular thick part-
ing. Common buff lenses and streaks.

1497 .1 1499.0 Missing,
Core 45
1499.,0 1501.1 (0.3 foot) 0il shale, medium: medium to dark and

rare light brownish-gray (LOYR 4/2-3/2, rare 5/2-
6/3). Slightly irregular and distorted laminations,
Regular thick shaly parting., Rare dark gray -
streaks and very fine needle shaped masdes with

pyrite,
1501.,1 1513.7 Missing,
Core 46
1513.7 1517.0 (3.2 feet) 011 shale, medium to rich medium to

dark olive-gray (2.5Y 4/2-3/2, some 2/2) and some
dark brownish-gray (LOYR 3/2-2/2). Irregular dis-
torted laminations and streaked bedding. Slightly
irregular to very irregular, thick and some medium .
shaly parting. Some highly contorted to brecciared
shale in middle part. Common buff streaks and

lenses,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED -FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Com.)

From To ' Description

1517.0 1519.0 (1.7 feet) Tuff: 1light to very light brownish-
gray (1OYR 6/3-8/2). Irregular, distorted to
brecciated laminations. Very irregular fracture
and parting.

1519.0 1526.5 Missing.
Core 47
1526.,5 1527.2 (0.7 foot) 0il shale, rich: dark brownish-gray

(10YR 3/2-2/2). Streaked bedding with small
nodular inclusions and rare discontinuous lamina-
tions, Slightly irregular thick shaly parting.
Some large solution cavities, '

white to gray crySTallifi& fillings. Some breccia-

gﬁgié tion at base with brownish-gray muddy fracture

A

1527 .2 1528 .8 (1.2 feet) 011 shale, lean: medium and rare dark
olive~-gray (5Y 5/2-4/2, rare 3/2). Very faintly
bedded. Very irregular parting and some irregular

_ fracture, Some medium to small vugs with some

& fillings,
. {'Sample of shale with white to gray vug fillings
S »5\;§:> i from 1528.6 feet: X-ray - dolomite, quartz,
‘ .. pyrite, feldspar, (daWsonite;~ _
1528.8 1530.0 (L.L feetr) 0il shalgf“meﬂiﬁﬁﬁf/medium.to dark and
some light olive-gray (5Y 4/2-3/2, some 2,5Y 5/2-
6/3). Massive to faint distorted laminations,
Irregular parting and fracture. Common breccia-
tion with brownish-gray to dark brown oil stained
maddy fracture f£illings. Common small vugs with
some white to gray fillings in upper part.
1530.0 1531.8 -~ (1.8 feet) 0il shale, rich: dark olive-gray (2.5Y
3/2, almost neutral) and rare dark brownish-gray
(10YR 3/2). Faint, smooth to distorted and some
contorted streaked bedding; some brownish-gray
to buff lenses and nodules. 8lightly irregular
and some very irregular parting. Some contorted
and brecciated zones with very dark brown oil
stained fracture fillings,

1531.8 1535.0 Missing.,
1535.0. 1536.2 (0.8 foot) Tuff and some rich oil shale: 1light to
o “¢ﬁ5 medium brownish-gray tuff (10YR 6/2-5/3) and dark
| . I“ P o brownish-gray oil shale (10YR 3/2-2/2). Irregulat
5,}!’1 - a8t d ’Pﬁ’e distorted to contorted and brecciated bands., Very
’7{ “g 5.5;4‘”* irregular parting and fracture. Some small and
?h!f ¥ rare large empty vugs. Part of a gray-white
* j:"igiﬂ’br chalky band with angular shale inclusions on part-
h1{ e ing surface at 1535,2 feet. Uneven sample split,
# : .
Tllustration No. SBR-3680P (Sheet 52 of 122 sheets)
Laramie Petroleum Research (enter, TLaramlie, Wyoming February 19, 1963




. LYTHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Com.)

From To Description

Sample of chalky gray-white band from 1535.2 feet:
X-ray - dolomite, feldspar, quartz, pyrite, illite,

extra peak at 27.1°, |
1536 .2 1539.3 Missing. X o4
1539.3 1542,1 (2.7 feet) Mudstone: medium to light olive-gray *5 &c}
/ﬁk7, (5Y 5/2-7/2, some 2,5Y 5/3-6/3). Faintly bedded ﬂ\_f{ 5 e
.6/42”“ o 4 to masslve and some brecciated, Very frregular y {j’,rit 4
MaJLéfy parting and fracture., Common small white dig- 2 &”Vu’ goj
1??594' "%57 seminated crystals in upper part. Some small vugs gﬂto.w
i . in lower part. Rare buff to brownish- gray 511ty 4
i ﬂyfldwﬂﬁ _ nodules,
AbAY Sample of mudstone with disseminated white crystals

T from 1539.6 feet: X-ray - calcite, dolomite,
quartz, feldspar, pyrite, illite, extra peak at
27.1°, & icovpn T R 700

1542 .1 1542.8 (0.5 foot) 0il shale, rich: dark olive-gray
(5Y 3/2). Faint, distorted and brecciated streaked
bedding. Irregular parting, Some brownish-gray
streaks and nodules,

1542.8 15449 (2.0 feet) 0il shale, xich: dark olive-gray (5Y
3/2-2/2). Massive to very faint streaked bedding;
contorted and fractured near base., Irregular to
very irregular parting, Common small angular brown
spots in upper part., A thin mudstone band at base,

1544 .9 1548.6 Missing.
Core 48
1548 .6 1557, 0 (7.1 feet) 0il shale, medium, tuffaceous: medium
4@4;— .- 4 to dark and rare light brownish-gray (10YR 4/3-
o T 3/3, rare 5/3-7/3). Distorted to smooth streaked
$¢J]2~” / -§3, bedding. Very irregular and some slightly irregu-
| PR $ / wﬁ lar thick parting. Some brownish-gray to buff

¢g, vuggy masses, Some to rare pyrite blebs and

1079 streaks, Common fine buff specks and streaks in
lower part. A 0.3-foot section of dark brownish-
gray to resinous black oil shale with top at
1554,2 feet (may be out of sequence),

1557 .0 1558.1 (0.6 foot) 0il shale, rich: dark brownish-gray
(LOYR 3/2, some 2/2), TFaint, slightly irregular.
and distorted laminations; rare indistinct loop
structures. JIrregular parting,

1558.,1 1560.2 (1.4 feet) 0il shale, medium: medium to dark

brownish-gray (10YR 4/2-3/2). Faint distorted to

smooth streaked bedding. Irregular and sowe very
regular, thick to medium parting., Some small to

,fu
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M, Greeno
No. 1 corehole (Comn.)

From To Description

very fine pyrite blebs, Rare fine huff specks and

streaks, Rare fine vitreous black organic streaks,

A 1- x 1/2-inch wug with brownish-gray spongy fill-
' ing near top.

1560 ,2 1563.2 (2.4 feet) 0il shale, medium to rich; medium to
dark brownish-gray (10YR 4/2-2/2), PFaint, smooth
to distorted streaked bedding. Irregular to very
regular thick parting, Some small to large vugs
with spongy boxwork fillings and some pyrite in
upper part (probably from nahcolite).

1563 .2 1565.3 (1.6 feet) Oil shale, lean: medium to some light
and dark brownish-gray (LOYR 5/2-4/2, some 6/3 and
3/2) and some medium to dark gray (5-3.5N)., Dis-
tinct te faint, irregular distorted laminations,
Very regular to some slightly irregular thick
shaly parting,

1565.3 1565.8 Missing.

1565.8 1567 .7 (1.8 feet) 0il shale, rich: dark brownish-gray
(10YR 2/2, some 3/2). Distorted and some con-
torted streaked bedding., Irregular thick part-
ing. OSome medium to large nahcolite (?) vugs.

A light brownisli=gray (10YR 6/3) silty tuff band
near top.

‘1567 .7 1569.0 (1.2 feet) 0il shale, very rich: dark brownish-
gray to some brownish-black (10YR 2/2, some 3/2
and 1/2), some resincus to waxy luster, Faint
distorted streaked bedding to slightly distorted

{;ff gflfszﬁwfﬁzyth laminations, Very regular to slightly irregular
éﬁ " thick shaly parting. Very rare fine gray crystal-

line laminae,

» ;/( fSample of rich shale with fine gray crystalline
mﬁfﬁﬁhi igégwwﬁ i lamina from 1568.1 feet: X-ray - magnesite,
o ! pyrite, dolomite, feldspar, quartz, extra peak
L at 27.1°,
1569.0 1569.9 Missing,
1569.9 1572.5 (2.6 feet) 0il shale, rich: dark brownish-gray

(LOYR 2/2, some 3/3). Distorted to contorted
streaked bedding. Irregular to very irregular
thick parting. Rare nahcolite wvugs.

1572.5 1572.7 Missing. —— e
Core 49 )
1572.7 1575.1 (2.1 feet) 0il shale, lean, tuffaceous: medium

and some light and dark brownish-gray (10YR &4/3-
5/3, some 6/3 and 3/3). Very irregular and dis-
toﬁ{gd streaked bedding. Very irregular parting
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples .from Shell 0il Company's J. M. Greeno
‘ No. 1 corehole {(Con.)

From To Description

and fracture. Some very large nahcolite vugs.
Uneven sample split due to irregular fracture
around wvugs,

1575.1° 1577 .2 (1.9 feet) 0il shale, medium; medium to dark

o brownish-gray (LOYR 4/3-3/2, rare 5/3 and 2/2),
Irregular distorted laminations; rare loop struc-
tures, Blightly irregular and some very irregular
thick shaly parting, Some contorted brown spongy
tuff bands near base, Distinct light and dark
brownlsh~gray laminated shale with conmon small
vugs in lower O 2 foot.

1577 .2 1579.7 Missing.

1579.7 1584.1 (3.8 feet) 0il shale, medium, very tuffaceous:
medium to dark brown and rare medium to light
brownish~gray (LOYR 4/4-3/4, rare 5/3-7/3),
Distorted streaked bédding., Irregular to very
irregular thick parting. Very common small to
large vugs - gome with boxworks from radial nah-
colite aggregates.

1584,1 1586.6 (1.8 feet) Oil shale, rich: dark browvnish-gray

‘ (10YR 3/3-3/2). vVery faint distorted streaked
bedding., Irregular thick parting. Rare small to
medium nahcolite vugs. Rare small pyrite blebs,

1586 .6 1588.9 (2,0 feet) 011 shale, medium: medium and some

2 on bad dark brownish-gray (1OYR 5/3-4/2, some 3/2),

Slightly irregular and distorted lamination to

faint distorted streaked bedding., Irregular to

very irregular parting; some very irregular frac-
ture., Very rare fine vitreous black organic
streaks, A 0,2-foot light to dark brown silty
bedded tuff at base with some small wugs.

& ol fwamfig Slightly uneven sample spllt

1588.,9 - 1591.8 (2.9 feet) 0il shale, rich: medium to dark
brovnish-gray (10YR 4/2~2/2) rare resinous to waxy
luster, Slightly distorted streaked bedding and
rare irvregular laminations., Irregular to regular
thick parting. Rare to some small pyrite blebs
and stringers. Rare dark brown to dark gray silty
lenses and stringers. An irregular vuggy parting
gsurface at 1590.1 feet,

1591.8 1593.9 - (2.1 feet) 011 shale, rich: dark and some medium
brownish-gray (lO0YR 3/2, some 4/2-5/3), Irregu-
lar distorted streaked bedding. Irregular to
slightly irregular, thick and rare thin parting,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J. M. Greeno
No. 1 coreheole (Con.)

From To ] Degcriptipn

Some dark brown silty masses, Some small vugs
and very irregular vuggy parting surfaces, Rare
small pyrite blebs,

1593.9 1594.5 Missing.

1594 .5 1597 .0 (2.5 feet) 0il shale, rich to medium: dark and
some medium brownish-gray (10YR 3/2, rare 2/2,
some 4/3-5/3 1in lower foot). Smooth to distorted

t ® ' § gtreaked bedding, Slightly irregular to very
' ‘g ~Arregular, thick and rare thin parting. Some
mh%f Vq {§ brown silty tuff bands. Rare to some fine pyrite
é? uﬁ* - blehs.

1597 .0 1597 .6 : Missing.

1597.6 1598.6 (1.0 foot) 011 shale, very rich: dark brownish-

gray (l1OYR 3/2-2/2), some resinous luster. Irregu-

lar distorted streaked bedding and rare lamina-
tions with loop structures. Slightly irregular

to regular thick parting. Rare small to medium

pyrite blebs, A thin dark brown and gray silty -~

- ) s tuffaceous band with pyrite at 1598.0 feet,

PR > (Sample of browm and gray tuffaceous band from 1598.0

wr o ot ( : feet: X- ray - quartz, delomite, dawﬁfwifr] feld-

I S ' spar, pyrite,
1598.6 1601.1 (2.2 feet) 0il shale, medium: medium to dark
: brownish«gray and rare dark brown (LOYR 4/2-3/2,
rare 3/4), very rare resincus to waxy luster,
Very irregular, distorted and displaced laminations
to faint smooth streaked bedding. Very irregular
to slightly irregular thick parting; some very
irregular fracture in upper part. A4 3/4-inch vug
with pyrite and black gritty filling with some white
efflorescent powder at top. A 0.3-foot zone of
fine white to brown crystalline material with very
irregular shale stringers at 1599.6 to 1599.9 feet
{shale replacement?},
{Sample of erystalline material replacing (?) shale
from 1599.8 feet: X-ray - quartz, dawsonite,
i. feldspar.

1601.1 1606.1 (4.8 feet) 0il shale, rich: dark brownish-gray
(LOYR 3/2-2/2), Very faint streaked bedding and
rare contorted laminations. Irregular to slightly
irregular thick parting. Rare small dull dark gray
organic (?7) nodules, Very rare fine waxy black
organic streaks.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con,)

From

To

Degeription -

1606 .1
Core 50
1609.0

1610.3

1615.4

1616.1
1622.0

1622.2
1625.8

1627 .8

1609.0

1616.3

1615.4

1616.1

1622.,0
1622 .2

1625.8
1627 .8

1628.5

Missing,

(1.2 feet) 0il shale, rich: dark brownish-gray
(LOYR 3/2-2/2). Very faint smooth to slightly
distorted streaked bedding. Slightly irregular
thick parting. Very rare fine waxy black ovrganic
lenses,

(4.5 feet) 0il shale, rich or very rich: dark
brownish-gray (10YR 2/2, some 3/2). Very faint
slightly distorted streaked bedding; very faint
smooth to slightly distorted laminations with loop
structures in lower foot., Slightly irregular to
very regular thick parting, Very rare fine waxy
black organic lenses and streaks, Very rare gray
silty lenses with pyrite, . .

(0.7 foot) 011 shale, medium:; medium to some dark
brownish-gray (10YR 5/2-4/2, some 3/2). Distorted
to contorted laminations and streaked bedding,
Irregular thick parting., Some large empty wvugs.
Rarve pyrite blebs,

Mlsaing, :

(0.2 foot) OL1 shale, lean, very tuffaceous; light
to medium brownish-gray (10YR 7/3-4/3). Distinct
irregular slightly distorted laminations, Regular
medium to thin shaly parting, Rare small pale
yellow to gray pyritic lenses,

Missing,

(2.0 feat) 0il shale, rich or medium; dark and
rare medium brownish-gray (LOYR 3/2-2/2, rare 4/2),
Faint, distorted to slightly contorted streaked
bedding., Slightly irregular to very irregular

. thick parting. _Some medium to large vugs ~ some
with brown spongy fillings and massive pyrite rims,
Raré small to fine pyrite blebs and streaks,

§ Sample of spongy brown vug filling from 1627 .5 feet:

X-ray - pyrite, dawsonite, quartz, dolomite,

" (0.6 foot) 0il shale, léan to medium: medium to

dark brownish-gray (10YR 5/2-3/2, rare 2/2), Distinct
to very faint-smooth streaked bedding. Irregular to
very regular thick parting. Some medium to large
vugs with pyrite rims and brownish-gray spongy
fillings showing radial structure, Some thin irregu-
lar brownish-gray spongy stringers with fine gray
crystalline (7) masses and white powdery alterations,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY !

Core slab samples from Shell Qil Company's J. M. Greeno

No. 1 corehole (Con,)

From

To

Deseription

1628.5

1629.8

1630.4

1630.9
1633 .4

1634.0

1636.1
Core 51
1637 .0

1629.8

P
i
4
d
L

1630.4

1630.9

1633.4
1634 .0

1636.1

1637 .0

1640.1

Sample of brownish-gray spongy stringer with gray
masses from 1628,1 Feet: X-ray ~ dawsonite, quartz,
dolomite, pyrite, feldspar. _

(1.3 feet) 0il shale, medium:; dark brownish-gray
(10YR 3/2, some 2/2), Faint smooth to slightly
distorted streaked bedding. Slightly irregular
thick parting. Some medium to large vugs with
massgive pyrite rims - some filled with dark brown
granular crystalline material, Rare fine to
medium size, very irregular pyrite masses .

Sample of brown granular vug filling from 1629.5

. feat: X-ray ~ pyrite, dawsonite, quartz, dolomite.
(0.6 foot) 0il shale, very rich: dark brownish-gray
(10YR 3/2-2/2), common resinous and rare waxy
luster, Irregular distorted laminations; common
loop structures. Slightly irregular thick parting.
A thin band of fine pyrite blebs at top.

(0.5 foot) OLl shale, medium: medium to dark
brownish-gray (LOYR 4/2-3/2). Falnt irregular
slightly distorted laminations and streaks.
Irregulay thick parting. Rare very fine dis-
seminated crystals and fine white crystalline
streaks,

Missing.

(0.6 foot) 0il shale, very rich: dark and some
medium brownish-gray (10YR 3/2-2/2, some 4/2) some
resinous luster, Irregular distorted to contorted
laminations ‘and streaks, Slightly irregular to
very irregular thick parting. Some large vugs
with masgive pyrite vims,

(1.2 feet) 0il shale, very rich: dark and some
medium brownish-gray (10YR 3/2-2/2, some 4/2-5/2),
some resinous luster. Faint distorted to smooth
straaked bedding., Irregular, thick and some
medium parting. Very rare small brown gramular
crystalline lenses,

Missing.

(2.9 feet) 0il shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2, rare 4/3), Irregular,
distorted to some contorted streaked bedding and
rare laminations. Slightly irregular to very
irregular thick parting. Common medium to large
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, Greeno

No, 1 corehole (Con.) .
ot 72

From - To A 4 j%%scrlption

5 7 zﬁiE:”:;i;?%;vvj/ JL?JLv vugs with pyrite and some partly dissolved
uru£7£' 574%*‘”wa brownish-gray fillings (vug fillings have strong
) : brasgy or alum taste)., Some small pyrite blebs,

1642.1 (1.9 feet) Qil shale, medium; medium and some
ﬁ)z‘@d' dark brownish-gray (10YR 4/2, some 3/2, rare 5/3).

. Faint to very faint, firregular distorted and some
smooth streaked bedding. Irregular to very irregu-
lar thick parting. Some small to. large vugs with
pyrite and brownish-gray spongy f£illings, A very
irregular 2-inch light brownish-gray to dark brown,
silty to earthy, slightly calcareous bedded tuff
= at top,.

1642.,1 1643.0 (0.8 foot) 0il shale, very rich:; medium to dark
brownish-gray (LOYR 4/2-2/2, rave 5/2), some
resinous to waxy luster. Faint slightly distorted
streaked bedding to distinct distorted and con-
torted laminations. Slightly irregular to very
irregular thick parting. Some small.to large
vugs with pyrite and partly dissolved dark brown
fillings., Some small to medium pyrite blebs and

' streaks,

1643.0 1643 .6 (0.6 foot) 0il shale, medium:; medium to dark
brownish-gray (10YR 5/3-3/2, rare 2/2), very rare
resinous luster., Irregular, distorted to smooth
laminations., ' Smooth to very irregular, thick
and rare medium parting, Rare fine dull black
partings with very small bumps and dents (part-

7 ings cross and displace laminae in some places),

1643 .6 1644.0 Missing.,

1644.0 1644.5 (0.5 foot) 0Ll shale, rich: dark brownish-~gray
(LOYR 3/2-2/2), Slightly distorted streaked bed-
ding. Irrvegular thick parting, Rare very fine
waxy black streaks, (Sample marked 1642B -
probably out of sequence)

1644 .5 1645.0 Missing.
1645.0 1651.1 (6.0 feet) 0il shale, rich: dark brownish-gray
‘ ol 2 (lOYR 3/2-2/2). Very faint slightly distorted
5”7‘{ = s "71( le 4 streaked bedding, Irregular thick parting. Rare

‘ / ,(d;f /L L(g\l) brownish-gray (10YR 5/3) silty tuffaceous (?)
;;7 1ﬁ 7 lenses, Very rare smatxiyugs.
, 1651,1 1654 .6 (3.5 feet) 0il shalé; rich: dark brownish-gray and
RWLE{ \ rare dark brown (10YR 3/2, some 2/2, rare 3/4),
Irregular distorted streaked bedding; some con-
ﬂ”ﬂ torted and intricately folded laminations near base.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M. Greeno
Wo. 1 coreheole (Con,)

From To Description

Z;Zi__;ha Irregular to very irregular thick parting. Rare
o b buff silty tuff lenses and stripgers. Rare very
e A - small vugs. Common earthy buff tuff stringers
’<h!€ﬂvﬁﬁm3%4h\ 7 from 1651.8 to 1652.4 feet, An irregular brec-

=, clated vuggy parting surface at 1653.5 feet
: W(cg}lapse breccia?) some very fine disseminated
pyrite

1654.6 1657 .0 (2,0 feet) 0il shale, wmedium; medium to dark and
e rare light brownish-gray (lOYR 5/3-3/2, some 2/2,
rave 6/3-7/3). Very faint distorted streaked
bedding to very faint and rare distinct, distorted
to contorted and displaced laminations, Very
irregular to some slightly Lrregular thick parting;
some very irregular fracture. Some vuggy parting
surfaces., Rare silty to earthy tuff sfringers.-
1657.0 1657 .7 Missing.
1657 .7 1660,1 - (2.0 feet) 0il shale, lean: medium to some dark
and rare light brownish-gray (10YR 5/3-4/3, some
3/2, rare 6/3). Distinct, very irregular, dis-
torted and displaced 1aminations with some loop

t

/ / structures at top to very faint distorted streaked
(7@ ’LfﬁJ%aafﬁ? bedding at bottom. Very irregular to slightly
. irvegular thick parting., Common irregular, buff
N S to_brown, silty to earthy, calcareous tuff
”ﬁr"st"r';:n: g:Ders at 1659.1 to 1659.8 feet.
1660 .1 1661.3 (1.7°Téet) 0il shale, lean: Llight to medium and

rare dark brownish-gray (10YR 7/3-4/2, rare 2/2).
Faint smooth streaked bedding to distinct dis-
torted, fractured and displaced laminations with

/ some loop structures, Slightly irregular to very
N P irregular thick parting. An irregular gray silty
w}“ﬁaa stringer at 1660.6 feet, : -
h\\f>:h Sample of gray stringer from 16560.6 feet: X-ray -
! feldspar; some dawsonite, dolomite,

1661.3 1665 .3 (3.3 feet) 0il shale, rich: dark brownish-gray and
some dark brown (10YR 3/2-2/2, some 3/4). Very
faint, smooth to distorted streaked bedding. Very
regular to very irregular thick parxting, Very -
rare black waxy streaks lower part,

1665.3 1668.3 Missing.
Coxe 52 -
1668.3 1670.4 (2.0 feet) 011 shale, rich:; dark brownish-gray

(LOYR 3/2-2/2). Very faint smooth streaked bed~
ding. Very regular and rare irregular thick part-
ing. Very rare black waxy streaks.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M. Greeno

No. 1 corehole {Con.)

To

Description

From

1670 .4

1671.4

1672.8
1675.0

1676 .4
1676.7

1680.4
1680.,7

1682.0

1683.0

s"""’

cw/f"’”"

1683.8

1671.4

1672.8

1675,
1676.

=~

1676.7
1680.4

1680,
1682,

o~

1683.0

1683 8

1684.6

J&/b

(1.0 foot) 01l shale, rich to medium; medium to
dark brownish-gray (1OYR 4/2-2/2). Very faint
smooth streaked bedding to faint irregular dis~
torted laminations. Regular to slightly irregu-
lar thick parting. A thin irregular gray silty
stringer at 1671.2 feet,

{l.4 feet) 0Oil shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2, rare 5/2). Very faint,
irregular, smooth to slightly distorted laminations.
Regular to slightly irregular thick parting,

Missing.

(0.6 foot) 01l shale, lean: medium and rare dark
brownish-gray (LO0YR 5/2-4/2, rare 3/2). Faint.
irregular, distorted to smooth laminations; some
loop structures, Irregular to very vegular thick
parting.

Missing.

(3.7 feet) 0il shale, very rich: dark brownish-
gray (10YR 2/2, rare 3/2), common resinous and
rare waxy luster. Smooth to very irregular and
distorted streaked bedding. Regular to irregular
thick parting.

Missing, '

(1.3 feet) 01l shale, rich: dark brownish-gray
(10YR 3/2-2/2). Distorted laminations and very
irregular streaked bedding te faint fairly smooth
laminations. Regular to irregular thick parting.
Some fine resinous to waxy black streaks, An
irrepular vuggy parting surface at top.

(L.0 foot) 0il shale, very rich: dark brownish-
gray (LOYR 2/2, vare 3/2), common resinous to waxy
luster, Irregular, distorted to very contorted
laminations and some very faint streaked bedding}
common loop structures in middle part. Irregular
thick parting., Rare irregular pyrite blebs and
contorted stringers, Lower 0.3 foot is predomi -
nantly contorted waxy shale,.

(0.8 foot) 0Ll shale, very rich: dark brownish-
gray (10YR 3/2-2/2), some resinous and rare waxy
luster., Very irregular, contorted and jumbled
laminations and stringers. Irregular thick part-
ing., Some contorted pyrite stringers.

(0.8 foot) 0il shale, very rich: medium to dark
brownish-gray (lLOYR 4/2-2/2, rare 5/3), some
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LITHOLOCIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No, 1 corehole (Con,)

From

To

Description

1684.6

1685.6

1689.2

1692.4

1693.7

1694.53

1685.6

1689.2

1692 .4

1693.7

1694 .5

1695.9

resinous to waxy luster, Distinct, very irregular
and contorted laminations and stringers. Irregu-
lar thick parting,

(1.0 foot) 0il shale, lean to medium: medium to
dark brownish-gray (10YR 4/2-3/2, some 2/2, rare
5/2), rare resinous luster. Irregular distorted
laminations; common loop structures., Slightly
itregular thick parting.

(3.6 feet) 0Oil shale, very rich to rich: dark
brownish-gray to brownish-black (10YR 2/2-1/2).
Faint, very lrregular, contorted and folded lamina-
tions at top and bottom; faint slightly distorted
streaked bedding in middle, Slightly irregular
thick parting. Some very contorted pyrite stringers
in lower part,

(3.2 feet) 0il shale, rich: dark brownish-gray and
rare brownish-black (10YR 3/2-2/2, rare 1/2).-
Faint to very faint, regular and smpoth to some
irregular and distorted laminations, Very regular
thick parting. Very rare fine vitreous black
streaks, Very rare fine light brownish-gray to
white crystalline laminae.

(1.3 feet) 0il shale, rich: dark brownish-gray to
brownish-black (lOYR 2/2-1/2, rare 3/3). Very
faint, smooth to slightly distorted laminations.
Regular and rare irregular thick parting. Some
dense, medium to dark brownlsh-gray dolomite
stringers and laminae. Some vertical fractures
with resinous black coatings.

(0.8 foot) OLl shale, rich or medium: dark to
some medium brownish-gray and rare brownish-black
(10YR 3/2-2/2, some 4/2, rare 5/23 almost neutral
gray), Falrly distinct, smooth to 'slightly dis-
torted laminations. Regular thick parting. Some
yery fine disseminated pyrite crystals. Some fine
gray to brownish-gray crystalline laminae with
disseminated pyrite.’ .
(1.4 feet) OL1 shale, medium to rich: brownish-
gray to rare brownish black (LOYR 5/2-3/2, some 2/2,
rare 1/2). Regular and smooth to slightly irregu-
lar and distorted laminations; rare loop structures.
Slightly irregular thick parting; some diagonal
fractures. Some dark gray silty crystalline
stringers and laminae. o,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J. M. Greeno
No. 1 corehole (Con,)

From To Degcription

1695.9 1696.7 (0.8 foot) 0il shale, very rich: dark brownish-
‘ gray to brownish-black (10YR 3/2-1/2), common

resinous to waxy luster. Irregular distorted
laminations; some to common loop structures,
Irregular and rare regular thick parting. Rare
thin to fine brownish-gray silty crystalline
stringers (dolomite?). Rare very fine vitreous
black streaks,

1696 .7 1699.0 (0.4 foot) 0il shale, lean to medium, tuffaceous:
‘ light to dark blownlsh -gray (10YR 6/3-3/3, some.
A 3/2). Irregular laminations and bands to streaked
57 tgngj¢ bedding. Slightly irregular medium to thin part-
Cﬁ>ﬁ LAy ing. Some small vugs and rare fine pyrite blebs

9? [Lﬁ#%:”CLw“’ in lower part., A thin brownish-gray silty stringer
3 with very common small dark gray pellets and white
JJ i ;Lé\ [a///cr - alterations stains at 1696 8 feet (probably same
. as 1628.,1 feet).
1699.0 1700,3 (1.2 feet) 011 shale, medium, tuffaceous: medium
to dark brownlsh~gray (10YR 4/3-3/3). Very irregu-
lar, distorted to contorted streaked bedding, Very
1 ng ézﬁkm/éZE?/Ti{L\ lrregular parting. Very common small and rare
.1dﬂk;;£‘ //Very large vugs - some partly filled with dark 53 G,Q
~ e A/ /r’ZﬁJ{ZMQ,@ gray to brownish-gray and chalky white material. ¥ Q,,ﬁ/
1A ,éif«/f € R " cont”
- are silty to earthy buff tuff strlngers Vqr
¢ il PR

% o ,(: M S 78 . _rare fine pyrite blebs,as——phe ot
rp 47 s Sample of vug fillings from 1699.0- 1699 3 feet-

! e o= /9 w;f”?,;.; #79  | X-ray - feidspar, quartz, dawsonite, fluorite (1),
" fo e / dolomite, pyrite, magnesite (7).
1700.3 1706.7 (0.4 foot) 0il shale, medium: dark to medium
brownish-gray (10YR 2/2-4/3, rare 5/3). Brecclated
to spongy with very common small to fine wvugs,
Some translucent pale yellow to yellowlsh-gray
crystals between breccia fragments,
Sample of pale yellow to yellowish-gray crystals
(impure sample) from 1700,3-1700.5 feet: X-ray -
quartz; some dolomite,
1700.7 1702.% (0.7 foot) 0il shale, rich: dark brownish-gray
Aijtﬂ;“vwﬁkké,éq 1700, % (lOYg 3/2-2/2); some very slight resin?us luster,
' Faint distorted laminations to very faint smooth
/i? / bedding, Irregular to very irregular thick part-
g:g;/{'-‘é"’": (( q ? ing. Some 1/2- to 1- lnchl fbuff silajuff bands, - o
- - / Some lar e em t 5. P
] IR PR ge empty vugs. | 1776 1,0t b
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con,)

From

To

Description

1702.1

1704..1
1704 .8

cogf o men.g

2 S & € F

'y 1IN {

1708.5

Core 53

1709.0

TTR1911.9

1715.2

1704.,1

1704 .8
1708.5

76 £7°

bth ol

poI

1709.0

1711.9

1715.2

1715.7

; / [

(0.9 foot) 0il shale, medium: dark and rare medium
prownish-gray (10YR 3/3-3/2, some 2/2, rare 5/2).
Faint distorted to contorted streaked bedding,
Trregular thick parting. Common small and rare
large vugs - some partly filled with dark gray
and pale yellow material, Rare thin bands with
comuon fine white crystalline spots,

Missing. =
(3.1 feet) 0il shale, rich to very,rich: dark
brownish-gray (lOYR 2/2, rare 3/2<3/3), resinous

N

.. to waxy luster in lower 0.2 foot, some very slight
f‘/ resinous luster in other parts. Faint distorted

streaked bedding and some irregular distorted
laminations. Thin regular to slightly irregular
parting in upper 0.6 foot; slightly irregular to
very irregular thick parting in other parts. Rare
smal medium vugs., Common thin buff tuff bands
TR upper 0.6 Fo6L, Rare to some fine pyrite Dblebs.
Missing.

(2.2 feet) 0Ll shale, medium: medium to dark
brownish-gray (l0YR 4/3-3/2, rare 5/3). Very
faint irregular slightly distorted laminations to
faint distorted streaked bedding, Slightly irregu-
lar to very irregular thitk parting. Rare thin
chalky white spots and lenses. Very rare dense
brown dolomite bands.

(2.5 feet) 0il shale, medium or rich: dark to rare
medium brownish-gray and brownish-black (l0YR 3/2-
2/2, rare 4/2 and 1/2)., Very faint, smooth to
slightly distorted streaked bedding. Slightly
irregular to very irregular thick parting. Some
small to mediuwm vugs-with pyrite rims and some
radial .boxwork, £illings. Rare small to fine pyrite
blebs. Very rare fine waxy black stringers. A
0.l-foot band of resinous to waxy black laminated
shale at 1713.6 feet (not out of sequence). A very
irregular brownlsh-gray muddy stringer at base with

» disseminated pyrite and fine resinous black streaks.
(0.5 foot) 0il shale, rich: dark brownish-gray and
rare brownish-black (10YR 2/2, rare 1/2), rare
very slight resinous luster. Faint irregular dis-
torted laminations; some loop structures. Lrregu-
lar thick parting. Very rare small pyrite blebs.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J, M. Greeno
No. 1 corehole (Con.)

From To ; Description

1715.7 - 1716.7 (1.0 foot) 0il shale, very rich: dark brownish-gray
(10YR 2/2) to black (2N), 0.1-foot of medium
brownish-gray (10YR 5/2-4/2) at base; very common
resinous to waxy luster. Irregular distorted
laminations; some loop structures and rare digw
Placed laminae, Irrvegular thick parting; some

. - diagonal fractures.

1716.7 1718.6 Missing.

1718.6 1720.2 (1.1 feet) 0Oi1l shale, medium or lean: medium to
rare light and dark brownish-gray (10YR 5/2-4/2,
rare 7/2 and 3/2), some olive-gray in upper part
(2.5Y 4/2), Very faint, slightly irregular and
distorted to smooth laminations, Slightly irregu-
lar thick to medium parting. Some thin gray cal-
careous laminae in upper part, An irregular buff

: ' middy band at 1719.5 feet,

1720.2 1723 .4 Misging, '

1723.4 1724 .0 (0.6 foot) 01l shale, medium, tuffaceous: medium
Mz;ﬁiﬁw / to dark brownish-gray (1OYR 4/3-3/3, rare 2/2),
5‘,«3‘3 e @ & o Very faint, smooth to distorted bedding laminge,
o &Lﬂ/ﬂ- 7 stringers and bands, Irregular thick to medium
_cﬁpqﬂﬂfa parting. Common very small vugs and some small
P el finely brecciated areas with dark gray fillings,
-1wa%gbf Some buff to dark brown (oil stained?) silty bands, .

Rare fine pyrite blebs,

1724 .0- 1725,1 (1.1 feet) 011 shale, rich: dark and rare medium

: brownish~gray (10YR 2/2-3/2, rare 4/2-5/3). Faint
smooth to slightly distorted streaked bedding,
Slightly irregular thick parting. -Some small to °
very fine pyrite blebs and streaks. Rare small
Vugs with spongy £1llings and massive pyrite rims.

1725.1 1727 .0 Missing. ¢4 7 1§ b shews onlyy 4 Arnc
Core 54 | SO S0 T ek
5oy 1727.0 1729.% / (2.1 feet) 0il shale, rich to mediuf; tuffaceous; o

. i ‘9‘ ,./,;i dark te medium"brownish-gray (10YR 2/2-~4/3, some or su*

' AL Y -84 . 5/3). Smooth to distorted streaked bedding and "'.43‘.“,,‘5.’5 i
A 74/”4.”"“’ F some distorted to slightly contorted laminations,  ,, ¢4 **
Ty P Ee L oon .7 4 ‘Very irregular to slightly irregular thick part: ;”_,;n:*”"!_,

::“' » \'q"" as §.% 7 'V:H L o . 1ing, Some to rare small vugs. Rare very fine . 7, 4 ropor
5‘""%", [‘77;,!; $ Ao:‘ -y pyrite blebs, Commom buff earthy taff stringers
V& "}Jrs‘t" "’ Y in lower part, m /‘tf:é'dmm

vl 1729.1 1730.4 (1.3 feet) 011 shale, medium to'rich: medium to
: , dark brownish-gray (LOYR 4/2-2/2, rare 5/3) and
olive-gray (2.5Y 4/2-3/2), some resinous and rare
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1,ITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M. Greemno
No. 1 corehole (Con.)

From To Description

waxy luster, Fairly distinct irregular distorted
laminationsj some loop structures. 8lightly irregu-
lar to very regular thick parting. Some browmnish-
gray to buff earthy tuff laminae,.

1730.4 1730.9 (0.5 foot) 011 shale, very rich: dark brownish-gray
to brownisgh-black (10YR 2/2-1/2), very common
resinous to waxy luster. Very lrregular distorted
laminations; common large loop structures; some
very fine fractures displacing laminae. Very
{rregular thick partingj conchoidal and some very
irregular fracture,

1730.9 1731.8 (0.9 foot) 0il shale, medium: medium to dark
prownish-gray (l10YR 4/2-3/2, rare 2/2; very slight
olive tint). Very faint irregular distorted lamina-
tions to streaked bedding; rare loop structures.
§1ightly irregular to very irregular thick parting.
Rare small breccia masses with dark gray and brown
fillings and some pyrite, '

1731.8 1732.9 (1.1 feet) 0il shale, rich: Llight to dark brownish-~
gray (lOYR 6/3-2/2). Irregular, distorted and broken
stringers of dark laminated shale alternating with -
medium to light bands ofnyyggymtpwaprgy:breccigted
shale - earthy buff fracture fillings give bands
1ight color, Very irregular parting and fracture.
Rare earthy buff lenses in dark shale. Rare white

N to yellowish-gray crystalline masses like 1700,3-
1700.5, Some breccia bands are oil stained.

1732.9 1733.1 Missing(?). '

1733.1 1733.7 (0.6 foot) O0il shale, medium: medium to dark
brownish-gray (1OYR 4/2-3/2). Very faint, smooth
to distorted streaked bedding and laminations, ‘
Very irregialar thick parting. Some large vugs with
radial boxwork fillings and thin pyrite rims. A

*  thin irregular zone at 1733.2 feet has common small
jagged black patches with pyrite,
[ sample of shale with small jagged black patches with
pyrite from 1733.2 feet: X-ray - pyrite, dawsonite,
quartz, dolomite, magnesite (7).
1733.7 17339 Missing (?). . B
1733,9 '1737.7 (3.7 feet) 0il shale, rich: dark brownish-gray
: (10YR 2/2-3/2), silty crystalline texture, Very
faint smooth streaked bedding. Slightly irrxegular
thick parting. Very rare brownish-gray fine
crystalline stringers, A small angular white to
light yellowlsh-gray crystalline inclusion at
1735.0 feet,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M, Greeno
No. 1 corehole (Con,)

From To Degeription

1737.7 1738.4 (0.7 foot) 0il shale, rich: dark and some medium
brownish-gray (lOYR 3/2-2/2, some 4/3), Very
faint bedding obscured by very common very fine
interlacing fractures filled with dull to vitrecus
black material and pyrite. Some very irregular
massive pyrite stringers

1738 .4 1740.0 (1.6 feet) 0Ll shale, rich; dark brownish-gray
(LOYR 2/2-3/2), rare resinous luster. Very faint,
slightly irregular and distorted to smooth lamina-
tiens; rare loop structures, Irregular to regular
thick parting. Some very fine silty crystalline
texture,

1740,0 1741 .4 (1.4 feet) 0il shale, rich: dark brownish-gray
(10YR 3/2, some 2/2), Very faint smooth to
alightly distorted laminations. Very regular to
‘slightly irregular thick parting.

1741 .4 - 1743 .4 (0.8 foot) 0il shale, medium: medium to dark
brownish-gray (1OYR 4/2-3/2), Falnt irrepular
distorted lamination with some loop structures to
very faint smooth streaked bedding, Regular to
slightly irregular thick parting, Some small to
madium vugs with some spongy. fillings., Rare fine

vitreous black streaks. Rare very fine pyrite ra&jgjgy
streaks and blebs. PRy cf ¢’
1743 .4 1744.0 Missing, L Sample o3 sreiuon
1744.,0 . 1745 0 (1.0 foot) 0il shale, medium: dark brownish-gray
§'- g¢/; ,4( / oo#e  CLOYR 3/2, rare 2/2), Faint, smooth to slightly
e nd canbio distorted streaked bedding. Irregular to very
A w?? v 1YY irregular thick parting., Common small and some
roctert very large vugs. Rare small pyrite blebs and
stringers, -

1745.0 1746.2 (1.2 feet) 0il shale, medium to lean; light to
- dark brownish-gray (LO0YR 6/2-3/2). Irregular and
slightly distorted to distinct smooth laminations.
Very regular thick to medium parting, Rare small
white crystalline stringers with massive pyrite,
'1746.2 1750 .4 (4,2 feet) 0il shale, medium: medium to dark
brownish-gray (10YR 5/2-3/2, rare 2/2). Faint,
. . slightly irregular and distorted to very smooth

laminations, Very regular and rare irregular thick

parting. Very rare small pyrite blebs,

1750.4 1753 2/, (2.4 feet) 011 shale, medium: medium to dark
< w Q&"f""‘”‘ o stren broymish-gray (10YR 4/2-3/2, some 3/3). Very
R Tl ¢ 5l w7~ faint smooth to distorted streaked bedding. Vety

he g § c‘dhféona'f-@ -
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0Ll Company's J. M. Greeno

No, 1 corehole (Con,)

From

To

Description

1753.2
1754.0

1757 .2
Core 55
1758 .0

1761.7

1764.5

1768.6

1770.1

1754 .0
1757 .2

1758.0

1761.7

1764.5

1768.6

1770.1

1777 .1

It

P IR

1777 .1
Cora 56

1783.0

irregular thick parting. Some to common, small to
medium vugs. Some brown silty to spongy bands -
egpecially in lower half. Very rarve pyrite blebs
(very common near top).

Missing.

(1.4 feet) 0il shale, medium: medium to dark
brownish-gray (l0YR 4/2-3/2, rave 2/2). Faint
very regular and smooth to rare distorted lamina-
tions. Very regular medium to thick parting,

Missing,

(2.3 feet) 0i1 shale, medium: medium to dark

brownish-gray (l0YR 4/2-3/2)., Faint smooth to
distorted streaked bedding, Slightly irregular
to some very ilrregular thick parting. Rare to
common pyrite blebs and stringers, Some small
to.medium vugs , AR rorhuter

(2.8 feei) 0il shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2, some 5/2, rare 2/2).
Faint smooth streaked bedding and some very faint
laminations. Slightly irregular to wvery regular
thick and rare thin shaly parting. Some fine
vartical fractures with resinous blaeck fillings,
Some fine chalky white lenses and stresks near
base,

(4.0 feet) 0il shale, medium to rich: dark
brownish-~gray and some brownish-black (LOYR 3/2-
2/2, some 1/2), Very faint smooth laminations,
Very regular to slightly irregular thick parting.

(1.4 feet) 0il shale, rich or medium; dark brownish-
gray and dark brown (10YR 3/2-2/2, some 3/4)., Faint
slightly irregular and distorted laminations to
very faint smooth streszked bedding. Irregular to
regular thick parting. Rare very fine chalky
white lenses.

(5.1 feet) 0Ll shale, medium: medium to dark
brownish-gray (10YR 4/3-3/2, rare 5/3-2/2).

Faint distorted streaked bedding., Slightly irregu-
lar to very irregular thick parting. Some large
vugs with SpOngy ﬁillings. Some brown to buff

Mlssing.

Laramie Petroleum Research Center, Laramie, Wyoming
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 LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M, Greeno
No. 1 corehole (Con.)

From To _ Description

1783.0 1787.1 (3.3 feet) 0il shale, medium: wmedium to dark
brownish-gray (1OYR 4/2-3/2, rare 2/2). Faint
distorted streaked bedding. Very irregular thick
parting. Some small to large vugs,

1787.1 1788.6 (1.3 feet) 0il shale, medium or lean: medium to
dark and some light brownish-gray (10YR 5/3-3/2,
some 6/3-7/3). Massive to very faint smooth bed-
ding and some slightly distorted to brecciated
and contorted stringers, Slightly irregular thick
to thin parting. Common silty to muddy and brece

- cliated bands and stringers,

1788.6 1793.3 (4.2 feet) 0il shale, medium: medium to dark
brownish-gray (10YR 4/3-3/2, some 5/3). Faint
slightly distorted streaked bedding. Very irregu-
lar and some slightly irregular thick parting,
Some very large wvugs with lath shaped crystal
cavities, Some to common fine pyrite blebs,

e 1793.3 1794.6 Missing,
Core 57
1794 .6 180G.0 (4.7 feet) 0il shale, medium: medium to dark

brownish-gray (l10YR 5/3-3/2, rare 2/2), Irregular
distorted streaked bedding to slightly irregular
and distorted laminations with rare loop structures,
Very irregular to slightly irresgular and rare very
regular thick parting. Rare small to large vugs,
A contorted and.brecciated vuggy zone with some

- pyrite at basa, ‘

1800.0 1802.5 (2.3 feet) 0il shale, medium or rich: dark brownish-
gray (1OYR 3/2-2/2, some 3/3), silty crystalline
texture. Faint slightly distorted streaked bedding.
Slightly irregular, thick and some thin shaly part-
ing. Rare to some small flat elongated vugs with
pyrite, Rare small buff tuff lenses, Very rare
fine resinous black streaks, A thin white to very
pale yellow stringer with very common black specks
at 1800.8 feet, a

Sample of silty crystalline shale from 1800.3 feet:

ﬂﬁﬂf' X-ray - quartz, dawsonite, dolomite, feldspar,

i, pyrite,

Sample of white to pale yellow stringer with black
specks from 1800.8 feet: ZX-ray ~ pyrite, chlorite
clay; some quartz, dolomite,

1802.5 1806.7  *7 (4.0 feet) 0Ll shale, rich and very rich: dark to

some medium brownish-gray and brownish-black
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J. M. Greeno
No. 1 corehole (Con,)

From To ' Description

(10YR 3/2-2/2, some 4/2 and 1/2), some resinous
luster. Smooth streaked bedding to irregular dis-
torted laminations with some loop structures and
displaced laminae, Irregular to slightly lrregu-
lar thick parting, Rare small pyrite masses and
stringers. A thin tuffaceous (7) band with common
}Zidbzf HL“\ fine pyrite blebs and dark gray stringers at 1802.9
feet glooks oil stainad) Rare medium size vugs
with spongy fI1ling§ dnd massive pyrlte rims,
1;3,£>ﬁ_ / %“Sample of tuffacecus (7) shale with pyrite and dark
gray stringers from 1802.9 feet: X-ray - quartz,
. dawsonite, pyrite, dolomite, feldspar,
1806.7 1808.6 (1.7 feet) 01l shale, medium or lean: medium to
dark brownish-gray (LOYR 4/2-3/2, some 5/2).
Very faint, slightly distorted to smopth streaked
bedding and some faint slightly irregular and dia-~
torted laminations with loop structures. Slightly
irregular to very regular thick to medium parting.

1808 .6 1809 .0 Missing.
Core 58 ‘ _
1809.0 1810.3 (1.2 féet) 011 shale, medium; medium to dark

brownish-gray (10YR 5/3-3/3, some 2/2), Slightly
distorted streaked bedding with rare thick stringers
to very irregular distorted laminations, Slightly
irregular thick parting., Some silty brown to buff

i)4’4f/wﬁA4A¢®A; — tuffaceous shale with pyrite and dark gray stringers
;?:{ (strong alum or brassy taste}. Some very fine
(I PR

fmmdgﬂ' Lt resinous to waxy streaks in upper part,
'%ii¢iﬁwﬂww”? {Sample of shale from 1809,1 feet (for comparison
/ with 1811.2 feet): X-ray - dawsonite, quartz,
dolomite, feldspar.
1810.3 1821,1 (10.4 feet) 0il shale, very rich: dark brownish-
gray (7.5YR 3/2-2/2), common resinous to waxy
,)éiféiwdﬁi— black streaks. Smooth to slightly distorted

. streaked bedding, Slightly irregular to very -
g,4{La:4w€£i’i§: regular thick parting. Part of a large nahcolite
/;? , - mass with radiating crystals separated by thin
f&. ff‘duwwﬁ Aa pyrite seams on parting surface at 1813,0 feet,
Some waxy streaks show internal lamination.
Aﬂ ’} ﬁﬁﬁé?”““““““*q’w f “Sample of shale from 1811.2 feet (for comparison
ot/ /! 2 ; with 1809.1 feet): X-ray - quartz, dolomite,
’ ' L. feldspar, dawsonite, pyrite,
1821.1 1821.6 (0.5 foot) 0il shale, very rich: dark brownish-
gray to brownish-black (l1OYR 2/2-1/2), almost all
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, Creeno
No., 1 corehole (Com.)

From To Description

resinous to waxy luster, Very irregular distorted

laminations; very nice large complicated loop

. structures, Irregular thick parting.

1821 .6 1823.0 (1.4 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2, rare 3/2),
common resinous and rare waxy luster. Slightly
irregular and distorted laminations; some loop
structures, Blightly irregular thick parting,

o

1823.0 1825.0 (2.0 feet) 011 shale, medium and lean: medium to
$-87 a7 18243 dark and some light brownish-gray (10YR 4/2-3/2,
e vk some 5/3-6/3,\rare 2/2), Distinct irregular,
S/ f‘“7§£¢4, distorted and displaced laminations with common
¢»w£ﬁ" loop structures to very irregular distorted to
contorted streaks and stringers. Slightly irregu-
fyL4;ﬁ/wymmk/£- lar thick parting. Rare very irregular light

. ~ brownish-gray to tan (1OYR 6/3-6/4) tuff stringers
et q;*““?"6“~ :> with small dark brown crystalline masses.
&t P FLY 2 {Bample of tan tuff stringer with very swall dark
! brown crystalline masses from 1824,3 feet:" X~-ray -
_ [ dolomite, calcite, quartz; some feldspar, dawsonite.
1825.0 1828.1 (3.1 feet) 0il shale, rich: dark and rare medium
brownish-gray (10YR 3/2-2/2, rare 4/2), some
resinous to waxy streaks. Slightly distorted to
very irregular and contorted streaks and stringers;
streaks and stringers commonly show internal lamina-
tions, Slightly irregular thick parting. Some
brown to amber crystalline stringers with pyrite
in contorted shale near base. Very abript change
from contorted stringers to fairly smooth lamina-
tions at base,
1828.1 1829.8 (1.7 feet) 011 shale, very rich: dark brownish-gray
to brownish-black (1OYR 2/2-1/2), mostly resinous
to waxy luster. Slightly distorted to very irregu-
lar and distorted laminations with large very
complicated loop structures. Very regular to
' slightly irregular thick parting,
1829.8 1831.,1 (1.3 feet} 0il shale, very rich: brownish-gray to
browmish~black (10YR 4/2-1/2), some resinous
luster. Irregular distorted laminations with some
large loop structures, Irregular thick parting,
1831.1 1832.0° (0.9 foot) 0il shale, medium or lean: wmedium and
rare dark brownish-gray (LOYR 5/3-4/2, rare 3/2-

2/2), 1Irregular distorted and displaced laminations;

~

o Uy Uk et T
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LITHOLOCGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

. Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con,)

From To Description

some loop structures, Irregular to slightly
irregular thick parting. Rare very fine waxy
black streaks,

1832.0 1838.0 (6.0 feet) 0il shale, medium and rich: medium to
dark brownish-gray (10YR 5/3-3/2 and 7.5YR 3/2-
2/2), some resinous to waxy streaks. Irregular
distorted streaks and stringers., Irregular to
slightly irregular thick parting, Rare large
irregular pyrite masses. Two thin vitreous black
organic seams at top, A smooth vertical fracture
with white crusty £illings near top,

{ Sample of crystalline white fracture filling from
' 1832,0-1832.3 feet; X~ray - nahcolite.

1838.0 1841.3 " (3.1 feet) 0il shale, rich: dark brownish-gray
(7.5YR 3/2-2/2), some to common resinous to waxy
streaks, Slightly distorted to smooth streaked
bedding; rare large angular laminated "inclusions."
Slightly irregular thici parting.

1841.3 1842 .2 (0.9 foot) 0il shale, very wich: dark brownish-
gray (LOYR 2/2, rare 3/2), common resinous to waxy
luster., Very irregular distorted laminations;
common displaced laminae and very complicated loop
structures. Rare very ILrregular pyrite stringers.

1842 .2 y 1843.0 (0.8 foot) 0il shale, rich: dark brownish-gray
Sg,‘g& 2 " hed a»a-s”'; (LO0YR 3/2-2(2), rare resinous to waxy luster,
g e f €2 Irregular distorted lamlnations; scme poorly
244 formed loop structures, Slightly irregular thick
4@” parting. A thin light brownish-gray (1LOYR 6/3)
‘i) tuff stringer at 1842.6 feet,
1843.,0 1844 .0 (1.0 foot) 0il shale, rich or very rich: brownish-

black and rare dark brownish-gray (10YR 1/2, rare
2/2), Very faint distorted laminations and streaked
bedding., Slightly irregular thick parting. Some
very fine disseminated crystals, Some black fish
scales..and, other fossils on parting surfaces—Rare
Jery fine-black. wasy treaks .

1844.0 1850.0 (5.9 feet) 0il shale, rich or very rich: dark

: brownish-gray to brownish-black (lO0YR 2/2-1/2, some

3/2). Faint slightly distorted to smooth streaked
bedding. Slightly irregular to regular thick part-
ing., Some fine resinous to waxy streaks, Some
fish fossils. Rare very fine disseminated crystals.

1850.0 1852.8 (ngmfﬁﬁf?nail shale, rich; dark brownish-gray
(L0YR 2/2, rare 3/2). Very smooth to slightly
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Core slab samples from Shell 011 Company's J. M. Greeno
No., 1 corehole (Con.)

From - To Description

distorted laminations. Very regular to slightly
irregular, thick to medium parting. Very common
fine brown to gray crystalline laminae (appear

blue-gray on sawed surfaces),. ggxgﬁgégnmggggee.
Some very irregular fine vertical fractures (almost

B stylolitic),
bh}”mﬂ““izlfﬁﬂu}jﬁ' § Sample of shale with fine crystalline laminae from
'4Au¢dwﬁfdi éLfmééuféi jf) 1850.8 feet: X-ray - calcite, dawsonite, quartz;
e {, some pyrite, dolomite, S .
1852.8 1857 .0 (4.1 feet) 01l shale, very rich: dark brownish-~

gray (LOYR 2/2, rare 3/2), common slightly resinous
luster, Smooth laminations to very faint slightly

. , distorted streaked bedding. Very regular to
slightly irrvegular, medium to thick parting. Some
parting surfaces arxe covered with very small fish
scales, Some very fine disseminated crystal& A~
upper part,

1857.0 1858.5 (1.5 feet) Oil shale, very rich: brownish-black
and some dark brownish-gray (10YR 1/2, some 2/2),
some resinous luster, Very faint smooth streaked
bedding, Slightly irregular thick parting., Common
wvery fine crystalline streaks. Rare.fish-geales,
Very rare thin black waxy streaks,

1858.5 1860 .6 (2.1 feet) 0il shale, very rich: dark brownilsh~-gray
to brownish-black (LOYR 2/2-1/2), common very
slight resinous luster, Very faint smooth to
slightly distorted laminations, Very regular to
slightly irregular, . thin to thick parting. Rare
very fine disseminated crystals, Rare very small
fish scales (7) on parting surfaces.

1860.6 1865.0 (4. 4 Feet) 011 shale, very rich: dark brownish-
gray to brownish- black (LOYR 3/2-1/2), some very
slight resinous luster., Faint distorted lamina-
tions with common loop structures to slightly
distorted streaked bedding, Regular to slightly

: irregular, thick to medium parting.

1865.0 1866.5 (1.5 feet) 0il shale, very rich: dark brownish-

' gray (LOYR 3/2~2/2), spme very slight resinous
luster. Irregular distorted streaks and stringers.
. _ { éiﬁzi Slightly irxregular to very irregular thick parting,
F}i/bﬂ;ff /@/ et Commont small buff lenses in lower part. A 1-1/2-

inch nahcolite vug near base,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Qil Company's J. M. Greeno
No. 1 corehole (Con,)

From To ) Description

— et
o T Fmtan

i

1866.5 1867.3 ‘/(o 8 foot) Nahcolite;

.brown to black, Coarse radiat-

) f ~ing crystals. Irregular to conchoidal fracture, A
[Lﬁﬁj&%‘Aééid{:L’ /jff ?Qﬁbjgp* 'ﬁi thin oil shale parting near middle,

”-iﬁ &’” Sample of coarse nahcolite from 1867 .0 feet:; X-ray -

%!:',,.,.\ ;‘ A% o ’?ﬁ / .[g"’f{, nahCC!].ltE
QY”“ 18 7? e 18§§ (3 0 feet) (footage error) 0il shale, lean: 1light

to medium brownish-gray (10YR 6/3-4/2, some 4/3).
Irregular distorted laminations with loop structures
to very irregular contorted streaks and stringers,
Slightly lrregular to very lrregular thick part-
ing. Some 1/2~ to 2-inch lenses and stringers of
nahcolite . In Tower foot nahcollite Ls intimateiz;}
lntergrown with shale stringers,

e T

Core 539

1869 .8 1871.5 (1.7 feet) 0il shale, rich: dark brownish-gray
(7.5YR 3/2, some 2/2), Very faint, smooth to
distorted streaked bedding. ! ollgh;;xjirxggylar

thlckagﬁrtingwjgggre very small nahcolite vugs

‘and stringers with pyrite,

1871.5 1875.5 (4.0 feet) 0il shale, rich to medium: medium to
dark brownish-gray (7.5YR 4/2-3/2, rare 2/2 and
10YR 5/3). Very irregular, slightly distorted to
contorted streaks, stringers and lenses, S8lightly
irregular to very irregularx thick parting, Some
gh;gk“d&rk_gwmy‘;o brown pyritic strlnggaiyfﬁﬁﬁ&;

e # R

&%“large nahcolite massas in lowexr part.
u

ample of gray to brown pyritic stringer from
1872.6 feet; X~ray - nahcolite, pyrlte sOME
%3.Jﬁﬂﬁﬂiﬁb—_ﬂwﬁﬂnlte -
1875.,5 1877 .1 (1.6 feet) 01l shale, medium: medium to dark
brownish-gray (7.5YR 4/2-2/2%, rare resinous
luster. Falnt contorted to slightly distorted
laminations, Irregular to regular thick parting.
i877.1 1878.0 (0.9 foot) 0il shale, very rich: brownish-gray
4 to brownish-black (10YR 4/2-1/2), comnmon waxy
luster. Distinct slightly distorted laminations
to very large loop structures. Slightly irregular
thick parting,
1878.0 1880.0 (2.0 feet) Oil shale, medium to vich: medium to
' dark brownish-gray (10YR 4/2-2/2, rare 4/3-5/3;
some is almost neutral gray). Irregular, distorted
to slightly contorted laminations; some loop
structures. Regular to lrregular thick parting.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No. 1 corshole (Com.)

From Ta Description

Some resinous to waxy luster in lower part, Very
rare small pyrite masses,
1880.0 1881.7 (1.6 feet) 0il shale, medium; medium to dark and
some Light brownish-gray (1OYR 5/3-3/2, some 6/3). RN
Distinct irregular distorted laminations and some | il
streaked bedding; some displaced laminations and
very nlce loop structures, Slightly irregular ..
thick parting. Rare resinous luster,

1881.7 1891, 8 (9.8 feet) 011 shale, rich and very rich: brownish-
g__g? gray to rare browun.sh black (10YR 4/2-2/2, some
VL““ ” " — 3/ 4/3-3/3, rare 5/3 and 1/2), rare resinous luster.
1,4L¢/( mx,w;h gganaint to very falnt, irregular, distorted and rare
", s c{dmﬂ{&yf 6}15{€ l contorted streaked bedding. Slightly irregular

to very regular thick parting. Rare lenses and
disterted to contorted stringers of tan tuff,
1891.8 1895,3 (3.4 feat) 0il shale, lean to medium: medium and
rare dark brownish~gray (10YR 5/2-4/2 and 5/3-4/3,
rare 3/2). Faint distorted streaked bedding,

Irregnlar to very irregulay thick pagiﬁggmf’vg:;QEﬁ N }
Targe coarsely crystalline nahcolite masses at ;
1891.,9-1892.3, 1892,8-1893,0, 1894,1-189%4.4, 1894,7-

Mi&\m% 3 feot.

1895.3 1903.0 = (7.7 feet) 0il shale, rich and very rich: dark and

: rare medium brownish-gray (lOYR 3/2-2/2, rare 4/3),

Very faint slightly distorted streaked bedding,

Slightly irregular to very regular thick parting.

Tge coarsely crystalline nahcolite masses with
thin pyrite yims at 1895.9~1896,0, 1897,7-1897.9 }
and 1900.,6~ 1900 7 feet; rare small pahcolite miﬁﬁiﬁf/

‘ re small pyrite blebas,

1903.0 1906,5 (3.4 feet) 0L1 shale, very rich: dark brownish-
gray and brownish-black (l10Y¥R 2/2-1/2). Very
faint smooth bedding to faint slightly distorted
laminations. Very regular to slightly irregular
thick parting. A l-inch zone of fine irregular
lacy pyrite stringers near top,

1906 .5 - 191a.0 (3.5 feet) 011 shale, medium; medium to dark _
brownish-gray (LOYR 4/2-3/2). vVery faint to faint
streaked bedding and some distorted to contorted
laminations., Slightly irregular to very irregular
thick parting, Rare small pyrite blebs, «Some very"

- large coarsely crystalline nahcolite masses at
1906.,9-1907.1, 1909,1-1909,3, 1909.6-1909.8 and

1909,9-1910,0 feet e
‘*ﬂu_w_u,#f0m*_*__““__d“__ﬁ,_,d——~—~—"_”_"”""#y
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: cg/‘"j LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY S

/.V"e Core slab samples from Shell Oil Company's J. M. Greeno
, -70 \ No. 1 corechole (Comn.)
Sf . . i it I' .Alw-—"‘"f A
From To P fr,?//'{'v"‘f”*"" D%ption
1910.0 1910.5 Missing,
1910.5 1913.3 (2.6 feet) 0Ll shale, medium and lean: medium and

— N ,,f T | rare light and dark brownlsh-gray (1O0YR 5/3-4/3,
/LQ’L"’G b YO rare 6/3 and 3/2). Very irregular, distorted to

5\ 8 '15-“-‘-%& P {:ijif’ contorted laminations and streaked bedding. Irregu-
'\{m:m,x.,,m T s <] lar to yepy‘_i_IMting and fracture, Alery ™y

-y, ' £F 7/ _c’&‘)ﬁi;lon “{arge nahcolite “’B‘W
/7"(3“() -~/ éj" R '((40-50% . rare in lower part., :

1913.3 ©1923.0 (\977"1:(eet) 0i1 shale, ¥ich and medium: medium to
-41* o i w1 14 "75‘ dark brownish-gray (10YR 4/3-3/2, rare 2/2). Faint
, ) AL, s1ightly distorted streaked bedding. Slightly
5 irregular to very regular thick parting, Rare small
iqjg,'_.,la }K 'é - ] &//C"‘-* to large pyrite zoduilas with grag crystalline cores,
R oy camsunll A 1/2- to 3/4-inch medium to dark gray fine crystal-
. ; T e - line stringer at 1913.7 feet.

! g

fﬁ"(w -2 el Ly s sample of gray fine crystalline stringer from 1913.7
//ww"—“w AE _| feet: X-ray - quartz; some feldspar, cryolite,™
"dolomite, dawdonite. U TTTTTITee—

o
- L Core 60 (1929 feet)
5 1923.0 1933.0 °  (10.0 feet) 0il shale, very rich: dark brownish-

gray and brownish-black (1OYR 2/2-1/2). Very
faint smooth laminations. Very regular to slightly
irregular thick parting; some conchoidal fracture.
Rare small gray crystalline patches near base.

1933.0 1935.0 (2.0 feet) 0Ll shale, medium: medium to dark
M W,F 19433, prownish-gray (l1OYR 4/2-2/2 rare 5/2), Slightly
ﬂﬁ ~7 ' irregular to very irxegular, distorted lamlnatlons
S' "Zﬁé {9 373, 8 _— and streaked bedding. Slightly irregular thick
, parting. Some small brownish-gray crystalline
Jal 'C;/uuw v patches (appear white to blue-gray on sawed
/4 35, (A surfaces).
19350 1937 .5 (2.5 feet) 0il shale, medium and leany light to

dark brownish-gray (LOYR 6/3-3/2, some 2/2).

/q"( /" / Distinct very irregular and distorted laminations;

5 075‘1 ;/.V Z( /'i‘r«u common displaced laminations and deformed loop

ﬂ/’{ 1 A structures, Slightly irregular to very irregular
thick parting. Rare small brown crystalline

patches (blue-gray on sawed surfaces),
1937.5 1940.5 7/ (2.9 feet) 0il shale, rich: dark browmish-gray
g7 e (10YR 3/2-2/2, some 3/3), Faint distorted streaked
"f FJES R SN '{; bedding, Slightly irregular thick parting. Common
-ﬁ;& o vfrwf’f{ Aot m*?“’ " small brownish-gray crystalline patches (blue-gray
%e‘_‘. 'ﬂ atd 'E';?@y-« - [Avwn  om gawe&_i surfaces).

IR Tode o @20 lq 39.4

Tilastration No. SER-3680P (sheet 76 of 122 sheets)

Laramie Petroleum Research Center, Laramie, Wyoming February 19, 1963




L

LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No, 1 corehole (Con.)

From To Description

QSample of shale with brownish-gray crystalline
patches from 1938.9 feet: X-ray - dawsonite,
. quartz, calcite; some dolomite, feldspar,

1940.5 1941.8 (1.3 feet) 0il shale, very rich: brownish-black
(LOYR 1/2) and black (2N). Very faint smooth to
slightly distorted streaked bedding, Slightly’
irregular and rare very irregular thick parting,
Some very fine silty crystalline texture,

1941 .8 1944 .7 (2,9 feet) 0il shale, very rich: black (2N) and

. brovnish-black to seme dark brownish-gray (LOYR
1/2, some 2/2), Very faint distorted to smooth
. streaked bedding, Slightly irregular and some
very regular, thick to medium parting. Some to
very common fine crystalline streaks (probably
same as 1850.8 feet).

19447 1948.0 (3.3 feet) 0il shale, very rich and some rich:
dark brownish-gray to brownish-black (10YR 2/2-
1/2) and some black (2N). Very faint smooth to
slightly distorted streaked bedding and some very
faint distorted laminations. Regular and rare
irregular, medium to thick parting. Very rare
fine crystalline streaks in upper part,

1948 .0 1948.6 (0.6 foot) 0il shale, very rich: dark brownish-
gray and some brownish-black (10YR 2/2, some 1/2),
common resinous and some waxy luster., Irregular
distorted laminations with common loop structures,
Slightly irregular thick parting., Rare very small
pyrite blebs. ’

- g 1948.6 1950.8 (2.2 feet) 0il shale, rich and very rich: dark
brownish-gray (10YR 3/2-2/2) and dark ollve-gray

5;4- ‘,‘Sa:vlu___a /&/L% (2.5Y 3/2-2/2), some resinous to waxy luster,

”szuw }4L Do Very irregular distorted stringers, streaks and
lenses, Slightly irregular to very irrepular thick
M peAtaime (9487 ghtly irregu ry irregu

/ parting., Common to some medium and light brownish-
M7 A 190, gray lenses,

1950.8 1954.,5 (3.5 feet) 0il shale, medium or rich: dark to

A S & rare light brownish-gray {10YR 4/2-2/2, rare 5/3-

Ce et 6/3) and medium to dark olivew ~gray (2.5Y 4/2-2/2).
. ‘ Distinct very irregular and distorted laminations,
/;h9€;7f Clkrhfﬂw c: streaks, stringers and lenses. Slightly irregular

to very irregular thick parting, Common brownish-
,K,Em«//‘-* ’

gray to buff crystalline lenses and spots. Rare
resinous to wany luster,

lSam.ple of shale with brownish-gray to buff crysta1~
line lenses from 1950.8-1951.6 feet; X-ray -

- dawsonite, quartz, dolomite, feldspar.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMiTTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M, Greeno
No. 1 corehole (Con.)

From To Description

1954.5 1957 .6 (3.1 feet) 0i1 shale, very rich: black (2N) and
browvnish~black to some dark brownish-gray (10YR
1/2, some 2/2), Very faint smooth and some dis-
torted laminations. §lightly irregular and some
very irregular, thick to medium parting, Common
very fine crystalline streaks, Some vertical

' fractures with waxy to greasy black fillings,

1957 .6 1962.0 (4.3 feet) 0il shale, rich or very rich: dark
browaish-gray to brownish-black (l0YR 2/2-1/2,
rare 3/2), Very faint fine smooth laminations,
Regular to very irregular, thick to medium part-
ing; some irregular fracture. Some very fine
disseminated crystals.

1962.0 1967 .0 (5.0 feet) 0il 'shale, rich or very rich: dark
brownish-gray to brownish-black (10YR 2/2-1/2)
and some neutral black (2N), Very faint slightly
irregular and distorted to smooth laminations.
Very regular to very irregular thick parting;
common irregular fracture, Common very fine
disseminated crystals and rare gray crystalline

_ lenses and thin laminae.
., Sample of shale with crystalline lens from 1962,9
! feet: X-ray - dawsonite, quartz, pyrite.

sample of 'thin gray crystalline lamina from 1965.4
| feet: X-ray ~ dawsonite, some quartz,

1967 .0 1969,0 (2.1 feet) 0il shale, rich or very rich: dark
brownish-gray to brownigh-black (l0YR 2/2-1/2),
Very faint smoeoth laminations, Slightly irregu-
lar to very regular thick parting.

1969.,0 1970.7 (1.6 feet) 0il shale, rich:; dark brownish-gray
(10YR 3/2-2/2) and rare dark olive-gray (2.5Y 3/2).
Faint slightly distorted laminations, Irregular
‘fracture and parting; uneven sample split,

1970.7 1977 .0 (6.1 feet) 0il shale, rich: dark and some medium
brownish-gray (LOYR 3/2-2/2, some 4/2) and rare
olive-gray (2.5Y 4/2-3/2), Slightly irregular
and distorted laminations and streaked bedding.
Very irregular and rare regular parting; some
uneven sample split,

1977 .0 1978.0 (1.0 foot) 0il shale, medium: medium to dark

brownish-gray (lOYR 4/2-2/2, rare 4/3). Faint

irregular distorted laminations; rare loop struc=-
tures. 8lightly irregular thick parting. Rare
small pyrite blebs near top; a l-inch mass of lacy

“1_.;‘,
""  pyrite stringers at base,

Illustration No. $BR-3680P (Sheet 78 of 122 sheets)

Laramie Petroleum Research Center, Laramle, Wyoming ‘ February 19, 1963




LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell OL1 Company's J. M, Greeno
No. 1 corehole (Com.)

From - To Description

1978.0 1982.0 (4.0 feet) 0il shale, rich: dark and rare medium
brownish-gray (10YR 3/2-2/2, rare 4/2)., Very
faint irregular distorted laminations and streaked
bedding. Slightly irregular to very irregular
thick parting. Rare to some asmall pyrite blebs and

streaks, .
1982.0 1983.3 (1.3 feet) 011 shale, rich or medium; medium to
dark brownish-gray (LOYR 4/3-3/2, rare 2/2),
JL}%VJL’ _ Irregular distorted to contorted laminations;
] : soms loop structures, Slightly irregular to very
'l irregular thick parting., Some irregular to

from 1983.,2 feet; L-ray - dawsonite, quartez,
dolomite; some pyrite, calcite,
1983.3 1984.5 (1.2 faet) 0il shale, medium: medium to dark and

: some light brownish-gray (10YR 4/2-3/2, some 6/2).
Distinct distorted to contorted and displaced
laminations and rare bands. Very regular to
ilrregular, thick to thin parting. Some dull black
material on parting surfaces. Rare dark gray
pyritic stringers,

4¢VLAD ,a( dendritic gray pyritic stringers.
/3/& u\{u/' Eﬁample of shale with dark gray pyritic stringer

1984.5 %985}2 (0.7 foot) Marlstone: light to medium and rare
(=l "¢ ~ dark brownish-gray (lOYR 7/2-5/2, rare 4/2-2/2)y,
5’4 60 . Irregular, distorted and displaced laminations
114 e #”’ (vexry distinct on sawed surfaces), Slightly
L/wﬂﬁ ~ ”Vrljﬁ}# ,wl{ irregular thick parting., Some ixregular gray
C/{ — ! crystalline stringers,

vl B *‘#155 Sample of hlue-gray crystalline stringer from 1985,2
m,v_,-M

PR feet; X-ray - dawsonite, quartz, dolomite, calcite,
1985.2 1988,1 (2.7 feet) Marlstome and oil shale; light to dark
brownish-gray (LOYR 7/2-3/2) and light to medium
gray (6-5N, slight brownlsh tint), Distinct irregu-
lar distorted and rare contorted to smooth lamina-
tions; some displaced laminae, Slightly irregular
thick to medium shaly parting. A very irregular
L-inch dark blue-gray crystalline band with angular
marlstone inclusione at 1985,3 feet. Some fine
dull black partings,

1988.1 1988 .6 (0.5 foot) 01l shale, medium: medium to dark
browmish-gray (lOYR 4/2-2/2, some 5/2) and rare
gray (5-6N). TFaint smooth to distorted laminations,
Very regular thick to medium shaly parting. Rare
very ilrregular blue-gray pyritic stringers,

L
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, Greeno

No. 1 corehole (Con.)

From

To

Description

1988 .6
Core 61
1989 .0

1990.5

1991.6

1996.8

1999.0

2004.0

1989.0

1990.5

1991.6

1596 .8

\"!

2000.1

Missing.

(1.5 feet) 011 shale, medium: wmedium to dark
browmish~gray (L0YR 4/2-3/2, rare 2/2) and some
dark to medium gray (3-5N). Paint smooth lamina-
tions; very rare lcoop structures. Very regular
medium to thin shaly parting, Rare fine pyrite
streaks,

(1.1 feet) 0il shale, medium or lean: medium to
dark brownish-gray {(10YR 4/2-3/2, rare 2/2) and
common dark te medium gray (3-5,5N). - Faint smooth
laminations, Very regular medium to thin shaly
parting. Some small contorted stringers of massive
pyrite and blue~gray crystalline material at base.
(5.1 feet) 011 shale, medium: dark to some medium
brownish-gray (10YR 3/2-2/2, some 4/2) and dark

to medium gray (3-4N), Very faint smooth to
slightly distorted laminations, Irrepgular to very
regular, thick to medium and rare thin parting.

XY§£¥MN§£ﬁMLQ&inQu&ﬁﬂaﬁimxy luster,~TRare short - ,
vertical fractures filled with white crystalline -
nahcolite (1ike 1832,0-1832. 3 feet).f Rare mas-
"¥IVE pyrite stringers in lower part,

(3.3 feet) 0i1 shale, rich: dark and rare medium
brownish-gray (1OYR 3/2-2/2, rare 4/2). Very

faint slightly distorted to contorted laminations,

Slightly 1rregular,gg%gg;z irregular parting and
frdcture.ﬂf Brmon large masses of coarse radiatlng

(:ﬁﬁhcolite crystals - especially 4 8.0-1998.6 .

1999 .6-2000 1. feot-

from 1996.8 feet: X-ray - nahcolite, quartz, dolo-

YSample of brown to buff contorted stringer with pyrite
N

2004 .0

2008.0

mite, pyrite,

(Footage 1999-2000.1 repeated)

(5.0 feet) 0il shale, rich: davk and rare medium
brownish-gray (10YR 3/2-2/2, rare 4/2), Faint
slightly ilrregular and distorted laminations; some
very faint bedding, Slightly irregular to very
irregular thick to medium parting, Some very large
dark brown to black radiating nahcolite masses with
some pyrite,

(4.0 feet) 011 shale, medium; dark to medium
brownish-gray (LOYR 3/2-4/2, some 2/2). Very faint
bedding to falnt irregular, distorted and some
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Comn.)

From - To

Description

2008.0 2014.,0

2014.,0 2027 .0

2038.,0

Sro‘& e

(e -

ﬂrh.M‘A-\-ﬂ(
2038.0 2051.0
- ) 1

P
2051.0 2051.3
Core 62
2051.3 2054 .2
2054 .2 2080.5
f,qj.ﬁf z2¢7e

j/’“””igu

* gk e

contorted 1aminations. Sli htly irregular to wvery
:k_parting.--Common very large radiat-
g nahcolite masses - one at 2007.0 feet is dens
_massive lline,

(6 0 feet) 0il shale, .xich: dark to rare medium
browvnish-gray (10YR 2/2-3/2, rare 4/2), Taint
irrepular, distorted to contorted laminatioms,
Regular to very.irregular, thick and rare medium
parting. ~Some thick f%régﬁTEf_EE?Tﬁgéfgﬂaf”;E%—

PUNIPIE

masges,
] eat) DLl shale, medium and rich:
dark brownish-gray (lOYR 4/3-2/2).

distorted to very contorted laminations, Slightly
irregular to veéry irregular thick partxn&ﬁ,/V§;§“

medium to

ommon large radiating masses and fLne CryStiEiiEEJ

Stringers of nahcolite,
(1170 feef) Oil shale, rich: dark to some medium
brownish-gray (10YR 3/2-2/2, some 4/2), very rare
slight resinous luster, Irregular distorted and
contorted laminations to very ilrregular distorted
streaks and stringers
lar thick pgg;;ngﬂyfﬁgge very large radiating
Bahcolite masses down to 2034.0 feet - raggfgggg
2034 .0 feet base, :
(13.0 feet) 0il shale, medium and rich: medium to
dark brownish-gray (LOYR 4/2-2/2), Very irrepular,
distorted, to contorted streaks and stringers.
Slightly irregular to very irregular thick parting,
Qiégggﬂigﬂ&e@mon Ly, large nahcollgwagEEEE;}
Missing,

(3.1 feet) 0il shale, medium or rich; dark and
rare medium brownilsh-gray (10YR 3/2-2/2, rare 4/2),
Very faint disforted to conterted laminations,

Slightly lrregular to very irresular parting and
fractyre.~Common very large, very coarsely crystal=

(/Iilne radiating nahcolite masses with some ma531ve
\.pxxite (top sawple is 60-70% nahcolite -
(25.6 feet) 0il shale, medium; medium to dark and
rare light brownish-gray (LOYR 4/2-3/2, some 5/2,
rare 6/3 and 2/2).

i%¥& crystalline nahcolitey/fg?é radlatlng nahcolltggg

Faint irregular,

Very irregular to some regu-

Irregular distorted to contorted

Laramie Petroleum Research Center, Laramie, Wyoming
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1, ITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M, Greeno

No. 1 corehole (Con.)

From To

Description

e

2080.5 2087 .5
2087 .5 2090.5
2090.5 2093.3
2093.3 2099.3
2099.3 2099.8
2099.8 2102,1

ﬁf ﬁ?’ Y
2l

»

laminations and streaked bedding. Very irregular
pa;;igg_ﬁggﬁgggcgg;ﬂﬁngery common large, coarsely

#érystalline, radiating nahcolite masses and some

i _coarse scattered crystals. (Estimated nahcolite:

CRFGEL.2-2056 .0, %0-50%; 2056.0-2057.0, 25-40%; 2057.0-
2060.0, 10-20%; 2060,0-2061.0, 1-2%3 2061,0-2062.0,
35-50%; 2062.0-2063.0, 10-20%; 2063.,0-2065,0, 20-30%;
2065.0-2066,0, 30-40%; 2066,0-2068.0, 20-30%; 2068.0-
2069 .1, 30-40%; 2069,1-2070.2, 10-20%; 2070.2-2071.4,
20-30%; 2071.4-2072,3, 15-25%; 2072,3-2073.2, 20-30%;
n073,2-2075.5, 10-20%; 2075.5-2076.3, 25-35%; 2076.3-
2077 .3, 10-20%; 2077.3-2078.5, 5-15%; 2078 .5-2080,5,
10-20%.)
(7.0 feet) 0il shale, medium: medium to dark brownish-
gray (1OYR 4/2-3/2, some 2/2), Yaint irregular, dis-

torted to contorted laminations, Very irregular to

sligﬁglx,i££§gula£;£higk_Egi;igg,/“ﬁgﬁﬁggﬁiarge,‘xk\

«<08tsely crystalline, radiating nahcolite masses., %
(ﬁiigtinmted nahcolite: 2080.5-2082.0, 20-30%; ' ?
| 2082.0-2083.1, 10-20%; 2083.,1-2084.1, 2-5%; 2084 .1~
©.2087.5, 10-20%.) . . ———— —

(3.0 feety 0Ll shale, rich: dark brownish-gray

(10YR 2/2-3/3). _Very faint smooth streaked bedding.

Irregular to slightly irregular thick parting. Very

rare small nahcolite masses and pyrite blebs,

(2.2 feet) 0il shale, rich: dark to medium brownish-

gray (lOYR 2/2-4/3), Very faint, slightly distorted

and rare contorted streaked bedding., Slightly irregu-
lar thick parting, Tatpe coarsely crystalline naico;)
Aite masses at 2090.5-2090.8, 2092,3-2092.4 and
2092.9-2093.3 feet { 91,7-2092,3 missin
(6.0 Téety 0Ll shale, very ricn: dark brownish-gray
to brownish-black {10YR 2/2-1/2, raxe 3/2). Very

faing slightly distorted streaked beddi Irregu-~
«TAr to some regular th TEEIng. Rare very
irregular nahcolite and pyrite stri ;

e

(2.3 feet) Nahcolite: brownish-black to light brbwnish-

" eray. Very coarse to medium size crystals (not
radiating). Some dark brownish-gray oil shale
stringers. '

sample of nahcolite from 2102.0 feet: X-ray -
nahceolite,
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LITHOLOGLIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M, Greeno
No. 1 corehole {Con.)

To Description

2106.2  , (4.1 feet) Oil shale, medium to lean: medium to
. fpétecdark and rare light brownish-gray (LOYR 5/2-3/2, |
e rare 7/3 and 2/2) and some olive-~gray (2,5Y 5/2-
PP 4/2). Failnt to distinct, very irregular, dis-
torted to contorted laminations; co n displaced
laminations and loop strug “Common very
Targe masses of ¥adlatling nahcolite crystals,
(Yahcolite; 2102,1-2103.1, 40-60%; 2103,1-2104.1,
3-10%; 2104.1-2105.1, 20-30%; 2105.1-2106,2, 30-40%
2109.2 (2.7 feet) 011 shale, medium or rich: wmedium o
dark brownish-gray (1O0YR 4/2-3/2, rare 5/2 and 2/2),
Faint very irregular, distorted to contorted lami-

natiqnséﬁagggzéiggggular_Eh;gk,parting{ ADEROT
arge nahcolite masses. (Estimated nahégigﬁf%ﬁ§
2106,2-2107 .7, 10-20%; 2107 .7-2109,2, 40-50%.) -
(1.0 foot) 0Oil shale, wedium: mediam to dark
brownish-gray (10YR 4/2-3/2, rare 2/2) and some
medium to dark olive-gray (2.5Y 4/2-3/2). Distinct
irvegular, distorted to contorted laminations;

some loop structures, Slightly irregular thicl
parvting.

i

)

2109,2

(7.3 feet) 0il shale, very rich to rich: dark
browaish-gray to brownish-black (1O0YR 2/2-1/2,
some 3/2), Faint slightly distorted and rare

_ contorted streaked bedding, Slightly lrregular

thick parting,
Some fine waxy

Rare dense brown dolomite lenses.

A large'
ge
at. 2113,0-2113.3 feet. . ,,ﬁt:;>

‘?A»ﬂ/gﬁ_ {lahcolite mass
j;LJUZR o J— Miav é‘ zgg%Sample of densc
¢ ¢

dolomite,
2121.0

brown lens from 2116.0 feet; Xw-ray -

&“(3.4 feet) 011 shale, wmedium to dark browvnish~gray
(10YR 4/2-3/2, vare 4/3-5/3), Distorted and rare
slightly contorted streaked bedding, Irregular
to slightly irregular thick parting. Rare to
some small brownish-gray to white crystalline
patches and stringers,

1ﬁfif . _ f"Sample of shale with brownish-gray to white crystal -
}A@”C{}w’// ¢ line stringer from 2119.2 feet: Xwray = calcite,
: = feldspar, quartz, dolomite, dawsonite.

%’d 2121.0 2136 .8 (15.8 feet) OL1 shale, rich and very rich: dark
brownish-gray and some brownish-black (10YR 3/2-2/2,

some 1/2), Faint distorted to fairly smooth lamina-
tlons. Irregular to slightly irregular thick parting,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con.)

To” Descriptieon

2139.2

2140.2

2147 .0

= '
‘ ﬂ/jﬁf/x Fine irregular distorted to lacy pyrite stringers
bdkﬂﬁfw}/}, (5“’ 1 with dark brownish-gray cryatalline material at
' AR

2124.,1, 2132.1, 2133.5-2133.6, and 2136,5-2136.8
feet, Contorted shale with brownish-gray to white
crystalline stringers at 2127.3-2137.6 feet (like
2119.2 feet), Some very fine dark brown dissem-
inated crystals and crystalline streaks.

2139.2 (2.4 feet) 01l shale, medium: dark to medium

' brownish-gray (10YR 3/2-4/2). Very faint distorted
streaked bedding to massive, Irregular thick part-
ing. Rare small brownish-gray to white crystalline
patches. Some fine contorted pyrite stringers at
2138.8 feet.

2140.2 (1.0 foot) 0Oil shale, rich: dark to medium brownish-
gray (1OYR 2/2-4/2), Faint slightly distorted to
rare slightly contorted streaked bedding. Slightly
irregular to irregular thick parting., Some very
fine disseminated dark brown cryystals. Some fine
contorted pyrite stringers at 2139.7 feet.

2144.3 (4.1 feet) 011 shale, rich: dark brownish-gray
(10YR 2/2, some almost neutral). Faint to very
faint, slightly distorted to smooth streaked bed-
ding and some laminations. Slightly irregular to
very irregular thick parting. Very rare fine dark
gray stringers - some with pyrite,

2147 .0 (2.7 feet) 0il shale, rich: dark brownish-gray
{1OYR 2/2) and some dark gray (2,5N), Faint to
very faint, slightly irregular and distorted lamina-
tions and streaked bedding. Slightly irregular to
very regular thick parting. Some small gray lenses
with very fine disseminated pyrite at 2146.0 feet,

2148 .7 (1.7 feet) 0il shale, medium: dark and rare medium
brownish-gray (LOYR 3/2-2/2, rare 4/2). Slightly
irregular distorted laminations and rare bands,
Slightly irregular thick parting. Very common

— laminae and rare bands of hard dark gray (2.5-3N)
A dolomite,

%~\§;> f'Sample of dark gray dolomite from 2148.0 feet:
¢ X-ray ~ dolomite, quartz, feldspar, dawsonite,
i

pyrite, ,

2155.2 (6.5 feet) Dolomite and oil shale: dark to light
j/&w/” gray (3.5-6N) and buff (LOYR 6/2) dolomite; medium
p + d,;ﬁl to dark brownish-gray oil shale (10YR 5/2-3/2, rare

'&4,é & 2/2), Slightly irregular and distorted to very
?;;::;chz smooth laminations and bands, Slightly irregular to
: very regular, thick to very thin shaly parting.

Laramie Petroleum Research Center, Laramie, Wyomling
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J, M. Greeno
No. 1 corehole (Con.)

2155,2 2156 .2 (1.0 foot) Oil shale, rich and some dolomite: dark

brownish~gray to brownish-black oll shale {10¥YR

Y 2{2-1/2, some 3/2); dark gray dolomite (2.5N).

o e ¢ Irregular distorted laminations and streaked bed-

d ding, Slightly irregular thick parting. Some to
! qJ}’ == Yf«f . rare fine crystalline streaks and stringers. Some

:}fﬁufg ,;Zg’( L eei> 1ight brownish-gray tuffaceous streaks from 2155.7

A~ to 2155.9 feet,

2156 ,2 2158.3 (2.1 feet) 011 shale, very rich: brownish-black
and some dark brownish-gray (LOYR 1/2, some 2/2;
almost neutral black). Faint to very faint, slightly
irregular and distorted to very smooth laminations.
Slightly irregular to very regular, thick to medium
shaly parting. Common very fine crystalline streaks
(on parting surfaces appear as flat crystal plates -

N @id some with rectangular outlines), Rare very irregu-~
'TI{ i lar fine vertical fractures with resinous black
L :?ﬂ coatings’, " o ST
Y AP Sample of shale with very fine-crystalline straaks
tﬁ}V/ g from 2157.3 feet: X-ray < quartz; some dawsonite,
faldspar, d5T6ﬁtte7“pyfff€f%

2158.3 2160,0 (1.7 feet) 0il shale, rich to medium: dark brownish-
gray (LOYR 2/2, some 3/2); rare to common dark gray
dolomite (2,5-3,5N), Faint smooth to slightly dis-
torted laminations, Very regular to slightly
lrregular thick parting,

2160,0 2162.,0 (2.0 feet) 0il shale, medium; dark brownish~gray
(10YR 2/2-3/2); some to common dark to medium gray
dolomite (2.5-4N). Smooth to slightly distorted
laminations. Regular to slightly irregular thick
parting,

2162.0 - 21660 (4.0 feet) 0il shale, rich or very vich: dark
brownish-gray (10YR 2/2, rare 3/2); some dark gray
dolomite (2,5N), Smooth to irregular and distorted
lamination; some displaced laminations and poorly
formed loop structures, Slightly irregular to very
irregular thick parting.

‘2166 .0 2167 .0 (1.0 foot) 0il shale, 'medium; dark brownish-gray
(10¥R 3/2-2/2); rarxe dark gray dolomite {(2.58).
Faint slightly distorted laminations to very irregu-
lar distorted streaked bedding, Very regular to
irregular thick parting,

2167 .0 2169.3 (2.3 feet) 011 shale, medium: dark and rare medium
brovmish-gray (1OYR 3/2-2/2, rare 4/2), Very faint
slightly distorted streaked bedding. Regular and
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LITHOLOGIC DESCRIPTION OF SAMPLﬁS SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No, 1 corehole (Con.)

From To Description

rare lrregular thick parting, Rare dark gray dolo-
mite streaks, Some fine irregular braided pyrite
stringers near base,

2169.3 2170.0 Missing,

Core 64 :

(Samples probably out of sequence from 2170.0-
2173,0 feet)

2170.0 2170.2 (0.2 foot) Oil shale, lean: light to dark brownish-
gray (l0YR 6/2-3/2). Very regular smooth lamina-
tions, Some hackly fracture.

2170.2 2170.8 (0.6 foot) Marlstone and oil shale; gray marlstone
(4-5N) and medium to dark brownish-gray oil shale
(10YR 5/3-2/2), Vexy irregular thick stringers _
to distorted and some contorted laminatlons. Very

irregular pazz%gééwgﬁﬁme very irregular coarsely
crystalllne nancolite vugs and sixin

2170.8 2171.3 V) olite: brownish-black and dark
fii, “ﬁ7 brown. Coarsely crystalline; some radial aggre-
//, ?A/ezf/w'i gates, Rare contorted dark brownish-gray oll shale
L stringetrs,
2171.3 - 2171.7 (0.4 feet) 0il shale, medium; medium to dark

brownish-gray (LOYR 4/2-2/2), Faint irregular dis-
torted laminations and streaked bedding. Irregular
thick parting, Common small to very fine pyrite
blebs, (One end rounded ~ may belong at 2169.3-
2170.0 feet.)
2171.7 2172.0 Missing,
2172,0 2176.6 (4,5 feet) Marlstone and oil shale; medium to rare
light and dark browmish-gray (1OYR 5/3-4/2, rare
6/3 and 3/2-2/2)., Falnt slightly distorted to
contorted streaked bedding and rare laminations.
Very irregular_and rare regularx thick parting.
Some to(commnn large nahcolite vugs and 8tringers,)
Rare dense gray dolomiie lenses and stringers.
! (Samples may be out of sequence,)
2176.6 2178.0 (1.3 feet) 0il shale, lean: light to medium and
‘ rare dark brownish-gray (LOYR 7/2-4/2, rare 3/2-
2/2), Slightly irregular and distorted to con-
torted and displaced laminations, Slightly irregu-
lar_to_very irregular thickggﬁigigg,f/§aﬁgagﬁﬁrr
(’10 Targe nahcolite masses with associated breccia.
\@Eggﬁ,f’ﬁﬁﬁﬁftlng surface at 2176.8 feet has many
small pits with a thin dull ,black coating
-2178.,0 2179.2 (1.2 feet) Oi1 shale, lean to medium: “edium to
dark brownish-gray (IOYR 5/3-3/2, rare 2/2), Very
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LTTHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M, Greeno
No. 1 corehole (Con.)

From To Description

irregular and contorted to smooth lamipations,
Irragular to slightly irregular, thick to medium
parting, Some contorted stringers of dense brownish-
gray (5YR 3/2) dolomite with rare disseminated
crystals, Rare vuggy crystalline masses,

fSample of dolomite stringer with fine bladed crystals

y from 2178.5 feet: X-ray - dolomite; some quartz.
Sample of vuggy crystal mass from 2179.1 feet:

i, X-ray - calecite, quartz; some dawsonite, dolomite,
(1.3 feet) Marlstone and lean oil shale:; light to
medium and rare dark brownish-gray (1O0YR 6/3-4/2,
rare 7/3 and 3/2). Thick massive bands to fine
slightly distorted laminations., Regular thick to
thin shaly parting. Ravre irregular dark gray to
black partings with limonite stains.

(1.2 feet) 01l shale, lean and some marlstone:
medium to some light and dark brownish-gray (10YR
5/2-4/2, gome 7/3 and 3/2). Fine slightly irregu~
laxr and distorted laminations and rare bands,
Slightly irregular medium to thick parting, Rare
pitted parting surfaces with thin dull black coat-
ings (like 2176.8 feet).

(3 3 feet) 0il shale, medium; dark and rare medium
brownish-gray (10YR 3/2-2/2, vare 4/2} some almost
neutral), Faint to very faint slightly distorted
streaked bedding. Slightly irregular to very
irregular thick parting. Some very irregular dark
gray pyritic masses and stringers in upper part
with rare nahcolite (?) crystals,

Sample of dark gray pyritic stringers with nshecplite

} (?) from 2181.9 feet; Xeray - pyrite, calcite,

- quartz, dawsonite, dolomite,

(2.3 feet) Oil shale, medium: dark to medium
brownish-gray (10YR 3/2-4/2)., Faint to very faint,
distorted to contorted streaked bedding, Irregular
thick parting. Some fine contorted and braided
pyrite stringers with crystalline patches at 2185.3-
2185.6 and 2186.0-2186.2 feet (some brown (LOYR 4/4)
shale assoclated with stringers).

(0.9 foot) 0il shale, lean:; medium and rare dark
hrovnish~-gray {(LOYR 4/2-5/2, rave 3/2). Very faint

2179.2 2180.5

2180.5 2181.7

2185.0

feldspar,

2185.0
5/0 { a7

2187.3
2/ 37

2187.3 2188.2

ALMAMM?/{% %w?k
2 g7,

bedding to smooth and some slightly distorted
laminations; rare loop structures., Regular to
irregular thick parting.

¢
e £
‘j‘“‘“’; S
J e {*‘ wr#! g,

Taramie Patroleu
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LITHOLOGIC DESCRIPTION OF SAMPLES SURMITTED FOR ASSAY

Core slab samples from Shell Oil Company's J. M, Greeno
No. 1 corehole (Con.)

From To Dascription

2138.2 2189.2 (1.0 foot) 0il shale, lean or medium; medium to
dark brownish-gray (l10YR 4/2-3/2, rare 2/2). Faint
slightly distorted to contorted streaked bedding.
Siightly irregular to very irregular thick parting.
gome fine contorted crystalline stringers with
pyrite near base (like 2181.9 feet).

2189.2 2190.6 (1.4 feet) 0il shale, leani medium to dark brownish-
gray (lLOYR 5/2-3/2). Faint irregular distorted
laminations and streaked bedding. §lightly irregu~
lax to very irregular thick parting. Some contorted
gray to black crystalline stringers with earthy buff
(10YR 6/3) shale at 2190.0 feet,

2190.6 2191.,1 (0.6 foot) Oil shale, medium: dark to medium

: brownish-gray (10Y 3/2-4/2). Very faint smooth to
slightly distorted streaked bedding, Irregular to
regular thick parting, Rare thin dense gray dolo-
mite bands. Very rare fine waxy black organic
streaks,

2191.1 2192.0 (0.9 foot) 0il shale, lean: medium and rdare dark
brownish-gray (10YR 4/2-5/2, rare 3/2). Faint
irregular distorted laminations and streaked bed-
ding, Slightly irregular to irregular thick parting.

2192.0 2193.0 (1.0 foot) Oil shale, medium; dark to medium
brownish-gray (lOYR 3/2-4/2). Faint irregular dis-
torted laminations and streaked bedding. Irregular
thick parting. Some fine irregular interlacing
stringers of pyrite and dark gray crystalline
material at 2192,0-2192.3 feet. Some very fine
disseminated crystals in lower half.

2193.0 2193.8 (0.8 foot) OLl shale, rich: dark and rare medium
brownish-gray (LOYR 2/2, some 3/2, rare 42y,
some resinous to waxy luster in lower part. Faint
smooth streaked bedding to distinct irregular dis-
torted laminations with loop structures. 8lightly
irregular thick parting. Rare irregular stringers
of pyrite and gray crystalline material,

2193.,8 2194.9 (1.1 feet) Oil shale, medium; dark to medium
brownish-gray and dark brown (10YR 3/2-4/2 and
3/4, rare 2/2), rare olive-gray (2.5Y 4/2%,
Slightly irregular and distorted to some contorted
laminations. Regular to irregular thick parting.

A very irregular contorted drusy crystalline
stringer (up to 3/4-inch thick) with pyrite rims
at 2194.7 feet.
? sample of contorted crystalline stringer from 2194.7
1 feet: X-ray - quartz; some pyrite, dawsonite.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. CGreeno
No. 1 coxehole (Con.)

From To . Description

2194.9 2195,7 (0.8 foot) 0il shale, medium: medium to dark olive-
gray (2.5Y 4/2-3/2) and medium to dark brownish-
gray (lOYR 4/3-2/2), very rare resinous luster,
Very irregular distorted to contorted and displaced
laminations; some unconformable surfaces truncating
laminae; some loop structures, Very irrepular
thick parting,

2195.7 2199 .6 (3.9 feet) 0il shale, medium to rich: medium to

szﬁh_af dark brownish-gray (10YR 4/3-2/2) and rare dark
/ﬂi ﬁAf ollve-gray (2.5Y 2/2), Very irregular distorted

4 ‘AMJﬁjﬁégzif streaked bedding and égge laminations with loop
ﬁ,-7f “?. - structures, Irregulal to very irregular thick
_ }/i””'" parting. Very rare fine pyrite streaks and small
¢vawgﬂ Lan crystalline dolomite lenses,
2199.6 2202.,2 (2.6 feet) 0il shale, medium: medium to dark

brownish-gray (l1O0YR 4/2-3/2) and rare to some dark
olive-gray (2.5Y 3/2), Very irregular, distorted
to slightly contorted laminations and streaked
bedding; some slightly distorted Llaminations near
base, Irregular to very irregular thick parting.
Rare fine irregular pyrite stringers in lower
part. Some,very fine disseminated crystals,
especially in lower part. -
2202 .2 2203,9 (1.7 feet) 0il shale, rich: medium to dark brownish-

gray (LOYR 4/3-3/2, some 2/2) and some dark olive-

, gray (2.5Y 3/2, rare 2/2), rare resinous luster,
e Faint to distinct irregular distorted laminations
. g;‘f“j rare poorly formed loop structures. Irregular thick
e P00 ; parting. Common very fine disseminated crystals,

S } Rare irregular dark gray pyritic stringers,
(gr" /%/ z7// (Sample of shale with very fine disseminated crystals _
e %M::> from 2203.8 feet: X-ray - quartz, dolomite, feldspar,
%h74/?~“;”3‘,fifcﬂ dawsonite, calcite, pyrite.”™ — e
2203.9 2205.,9 2.0 feet) 011 shale, very rich: dark brownish-gray
v and rare brownish-black (1lOYR 2/2, rare 1/2), Very
faint slightly distorted to smooth streaked bedding,
Irregular to slightly irregular thick parting.
Common to gome very fine disseminated crystals.,
2205.9 2206.8 (1.0 foot) 0il shale, very rich: dark brownish-
gray (10YR 2/2-2/3, some 3/2), Very faint smooth
to slightly distorted streaked bedding. Slightly
irregular to irregular thick parting; some conchoidal
fracture, Comnmon very fine disseminated crystals
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LTTHOLOGLC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No, 1 corehole (Con.)

From To ' Description

and crystalline streaks. A 1/2-inch zone of
brownlsh-gray (LOYR 4/3) tuff (?) lenses at 2206.4.
feet,

2206 .8 2212.0 (5.2 feet) 0il shale, very rich; dark brownish-
gray and rare brownish-black (LOYR 2/2-2/3, rare 1/2),
Very faint smooth to slightly distorted streaked
bedding. Slightly irregular to irregular thick
parting; some conchoidal fracture. Commen to some
very fine disseminated crystals and crystalline
streaks., Smooth to slightly contorted laminations
in lower 1/2 foot with very rare fine vitreous
black organic streaks,

2212.0 2213.0 (1.0 foot) 0il shale, rich or very rich: dark to
rare medium brownish-gray and brownish-black (10YR
3/3-2/2, rare &4/2 and 1/2), rare resinous to waxy
luster. Faint to fairly distinct, very irregular
and distorted laminations; common loop struetures,
Very irrvegular thick parting, Very rare irregular
dark gray partings with yellow to orange limonite
stains. Rare very fine disseminated crystals.

2213.,0 2214.8 (1.8 feet) 0il shale, medium: medium to dark
LS brownish-gray (LOYR 5/2-3/2, rare 2/2), Irregular
- of e distorted to contorted streaked bedding with rare
> y ¢/ to common fine contorted dark shale stringers,
o L Trregular to very irregular thick parting., Rare

small light to dark brown crystalline patches and
stringers (blue-gray on sawed surfaces).

Sample of shale with light to dark brown crystalline
patches from 2214,2-2214,6 feet:; X-ray - dawsonite,

quaxtz, feldspar, calcite, dolomite,
2214.8 2215.9 (1.1 foot) 0i1 shale, rich: dark to rare medium
brownish-gray (10YR 3/2-3/3, rare 4/2 and 2/2),
- Very faint distorted streaked bedding. Irregularx
to very irregular thick parting. Rare fine dis-
seminated crystals and crystalline streaks. Very
~ rare dark gray pyritic stringers.

2215.,9 2216.9 (1.0 foot) Oil shale, rich to very rich: dark™ ..
brownish-gray (LOYR 3/2-2/2), Very irregular, dis-
torted to slightly contorted streaked bedding.
Irvegular to very irregular thick parting; some
conchoidal fracture, Rare resinous black streaks
in lower part,

2216.9 2218.8 (2.5 feet) 0il shale, very rich: dark brownish-
gray to brownish-black {1OYR 2/2-1/2), rare

Illustration No, SBR-3680P (Sheet 90 of 122 sheets)

Laramle Petreoleum Research Center, Laramie, Wyoming February 19, 1963 |




o " o s

LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From To Description

resinous to waxy luster., Very faint slightly dis-
torted streaked bedding to very irregular and dis-
torted streaks, stringers and lenses. Irregular to
very irregular thick parting. Very rare light
colored pyrite stringers. Very rare small light

to dark brown crystalline patches,

2218.8 2220,0 (1.3 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2), Very faint
smooth laminations and streaked bedding, Slightly
irregular to irrvegular thick parting; some slightly
hackly fracture. Common very fine crystalline
streaks .,

2220.0 2221.0 (1.0 foot) 0Qil shale, very rich: dark brownish-
gray to brownish-black {(10YR 2/2-1/2), Very faint
smooth to slightly distorted laminations. Slightly
irregular thick parting, Very rare very fine light
colored pyrite streaks,

2221.0 2223.,0 (2.1 feet) 01l shale, rich to very rich: dark
brownish~gray to brownish-black (1O0YR 3/3-1/2),
rare to common resinous to waxy luster, TFailrly
distinct, very irregular, distorted and displaced
laminations; some large loop structures, Slightly
lrregular to very irregular thick parting., Very
rare fine crystalline streaks. Rare very fine

_ vertical fractures with brown varnish-like coatings,

2223.0 2224.5 (1.5 feet) 0Qil shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2), some resinous
to waxy luster. Faint very lrregular and distorted
to failrly smooth laminations., Very irregular to
slightly irrepular thick parting. Very rare small
brown crystalline patches and stringers with some

pyrite.
2224.5 2224.8 Missing, '
2224 .8 2226.2 (1.4 feet) 0il shale, very rich: dark brownish-

gray to browaish-black (LOYR 2/2-1/2), Very
faint smooth laminations and streaked bedding,
Slightly irregular thick parting. Common to some

¢
)Vﬁij\mmm’ﬁgﬁf § very fine crystalline streaks, Very rare fine,
_ - % vitreous black organic streaks., Very rare small
=’$Kﬁgzz§w "’égzgf ' tan to black radiating crystal masses.
i %@FSample of shale with very small tan to black crystal
“Roan dﬂ;ﬁm{ masses from 2225,4~2225.9 feet: X-ray - quartz:

g, some ferroan, pyrite, feldspar, illite, dawsonite.
Core 65 ' '
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

No. 1 corehole {Con.)

From To

Description

2226.2 2227 .9

2227 .9 2228.9

2228.9 2231.2

2231.,2 2234.8

2234.8 2236 .4

2236.4 2238.9

2238.9 2240 .4

(1.7 feet) 0il shale, rich:; dark brownish-gray
(10YR 3/2-2/2; some is almost neutral gray).

Faint very fine, smooth to slightly distorted
laminations, Slightly irregular and some very
irregular, thick to medium parting: some very
irregular fracture. Very rare glossy shear surfaces,

(1.0 foot) 0il shale, very rich to rich: dark
brownish-gray to brownish-black (10YR 3/2~1/2;
almost meutral gray in lower half}, some resinous to
waxy luster in upper half. Faint smooth to slightly
distorted laminations, §lightly irregular, thick
to thin shaly parting,

(2.3 feet) Dolomite and oil shale: 1light to medium
gray (6~4N) and light to medium brownish-gray
(10YR 7/2-5/2) dolomite alternating with medium to
daxk brownish-gray (10YR 4/2-2/2) o0il shale. Dis-~
tinct, regular and smooth to distorted and displaced
laminations, Regular to irregular, thick to medium
shaly parting.

(3.6 feet) 0il shale, medium: dark brownish-gray
(1OYR 3/2-2/2): common dark to medium gray dolo-
mite laminae and bands (2.5+4.5N). Smooth to
slightly irregular and distorted laminations.
Regular to slightly irregular, thick to medium and
gome thin shaly parting. Very rvare fine white to
gray crystalline streaks with pyrite, .

{1.6 feet) 011 shale, rich or very rich: dark
brownish-gray (LO0YR 2/2, some 3/2; some is almost

. neutral gray). Very faint smooth to distorted
streaked bedding. Regular to irregular, thick to
medium shaly parting, Very rare resinous to waxy
luster, .

(2.5 feet) 0il shale, rich to very rich: dark and
some medium brownish-gray (1lOYR 2/2, some 3/2-4/2),
Very irregular distorted laminations and streaked
bedding. Slightly irregular to very irregular
thick parting, Very rare resinous to waxy luster,
Very rare small irregular pyrite blebs and small
olive-gray to dark brown crystalline streaks with
pyrite - especially in lower half, o

(1.5 feet) 0il shale, rich: dark brownish-gray
(1O0YR 3/2, some 2/2). Faint irregular distorted
atreaked bedding. Irregular thick parting. Common
small buff earthy lenses and streaks with some dark
brown crystals,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUEMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M, CGreeno
No. 1 corehole (Con.)

From \ T'o Description

gSample of shale with earthy buff lenses from 2240.0-
L 2240 .4 feet: X-ray =~ quarts, dawsonite, dolomite,
2240 .4 2241.0 ~(0.6 foot) 0il shale, very rich: dark and rare

medium brownish-gray to brownish-black (LOYR 3/2-
1/2, rare 4/3), some resinous to waxy luster,
Faint distorted streaked bedding to fairly distinct,
distorted and some contorted laminations with loop
gtructures, Irregular thick parting. Rare very
fine dendritic pyrite stringers. Some very fine
dark brown crystalline streaks in upper half.

2241.0 2245,0 (3.9 feet) 01l shale, rich to very rich: dark to
) e o rare medium brownish-gray and brownish-black
SRR (10YR 3/2-2/2, rare &/2 and 1/2)., Slightly dis-
“ A 3 torted and rare contorted streaked bedding with

some lenses and stringers; faint contorted to dis-
torted laminations in upper 0.5 foot, Slightly
irregular to very irrvegular thick parting. Rare
small brown crystalline lenses and streaks, Very
rare fine pyrite stringers.
22450 2247 .0 (2.0 feet) 0Ll shale, rich to medium: medium to
: dark brownish-gray and rare brownish-black (10YR
4/2-2/2, vare 5/2 and 1/2), Very irregular, dis-
torted to contorted laminations, stringers and
some streaked bedding. Irregular Lo wvery irregular
thick parting. Rare small buff earthy lenses,
2247 .0 2250.0 (3.0 feet) 0il shale, very rich: black (L,5N) and
: jle : brownish-~black to dark brownish-gray (10YR 1/2-
rgﬂﬂgﬂqvﬁj% '{A“£ 5 )ﬁleQMLZ/Z’ some 3/2 near top). Very faint slightly dis-

torted to smooth laminations, Very regular to

slightly irregular, thick to thin shaly parting; \;’/g,
some hackly fracture. Some fine black crystalline .
lenses with very light colored pyrite rims in \?_ / 4}
upper pari, Rare small tan to dark brown crystalline i
lenses in lower part (like 2225.4-2225.9 feet), / \i?av
oyt

¢ from 2248 ,2 feet: X-ray ~ quartaz, pyrite; some

y. dolomite,

2252,0 7 (2.0 feet) 011 shale, very rich; brownish-black to
dark brownish-gray (10YR 1/2-2/2, rare 3/2), TFaint
very regular and smooth to slightly distorted
laminations., Regular to slightly irregular, thick
to thin shaly parting., Rare fine dark gray crystal-
line streaks and lenses. Rare fine pyrite stringers.

!m Sample of small crystalline lens with pyrite rim ﬁ7
\\"‘j\
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

» v [ 1
+

" Core slab samples from Shell Oil Company's J. M. Greemo =

No. 1 corehole (Com.)

From

To

Description

2252.0

2253.9

2254.,9

2258.5

2260.3

2261.6

2253.9

2254.9

2258.5

2260.3

2261.6

2263.7

(1.9 feet) 0il shale, very rich: black {1.5N) and

brownish-black to dark brownish-gray (l0YR 1/2-2/2,
rare 3/2). Very faint smooth to slightly contorted
and rare displaced laminations. Regular to slightly
irregular, thick to thin shaly parting; conmon
backly fracture, Rare very fime light celored
pyrite streaks. Rare loop structures near base.
Very sharp contact with leaner shale below, Soue
resinous to waxy luster near base.

(1.0 foot) Oil shale, medium: brownish-gray to
rare brownish-black (10YR 4/2-2/2, rare 1/2); some
brownish-gray (10YR 5/2, almost neutral gray) dolo-
mite laminae, Irregular distorted and displaced
laminations; some loop structures., Slightly
irregular to very irregular thick parting. Rare
deformed lenses and streaks of earthy buff material
with some dark brown crystals., Very rare resinous
to waxy laminae,

(3.5 feet) 0il shale, very rich: dark brownish-~gray
and rare brownish-black (LOYR 2/2, rare 3/2 and 1/2).
Very faint fine smooth laminations and some slightly
disgtorted streaked bedding. Very regular to irregu-
lar, thick to medium shaly parting; some hackly
fracture. Rare buff to dark brown crystalline
lenses and stringers. -

(1.6 feet) Qil shale, very rich: brownish-black to
dark browmish-gray (LOYR 1/2-2/2). Very fdint fine,
gmooth to slightly distorted laminations; rare
loop structures near base. Very regular to siightly
irregular, thick to thin shaly parting; common
hackly fracture. Very rare small buff to dark
brown crystalline lenses. Very rare fine dark
gray dolomite laminae, Rare diagonal shear surfaces
with slickensides,

(1.3 feet) 0il shale, very rich: dark and rare
medium brownish-gray to brownish-black (1O0YR 3/2-1/2,
rare 4/2), common resinous to waxy luster; some
gray (4-5N) dolomite stringers. Distinct irregular
distorted lamination to very irregular contorted
stringers, streaks and lenses, Slightly irregular
thick parting.

(2.1 feet) 0Ll shale, medium: medium to dark and
vare llght brownish-gray (lOYR 4/2-3/2, rare 5/2-
6/2 and 2/2). Very irregular, distorted to slightly
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~ LITHOLOGIC DESCRIPTION OF SAMPLES SURMETTED/FORASSAY, ¢ Ak

Core slab samples from She i1 Compghy's J. M, Greeno i
Ne. 1 cerehole {Con.), £ ‘AgégéiaJ—«
From - To Description

contorted laminations, streaks and stringers;

rare large loop structures near base, Slightly
irregular te very irregular thick parting. Rare
gray dolomite stringers, Very rare brownish-black
waxy stringers, Rare buff earthy lenses. Some
cshale has a very slight olive tint.

2263.7 2265.7 (2.1 feet) 0il shale, medium to rich; medium to
davk and rare light brownish-gray (1OYR 4/2-2/2,
rare 5/2-6/2), Very irregular, distorted to con-
torted laminations, streaks and stringers.
Slightly Lrregular to very irregular thick part-
ing. Rare to some brownish-black waxy stringers.
Very rare small buff to brown crystalline lenses.

2265.,7 2267 .0 (1.3 feet) Oil shale, very rich: brownish-gray to
brownish-black (10YR 4/2-1/2), Distinet irregular
and distorted to smooth laminations and rare bands,
Very regular to slightly irregular, thick to thin

-~ shaly parting, Very rare small dark brown crystal-

o line lenses and stringers.

2267 .0 2268.7 (L.7 feet) 011 shale, very rich: black (1.5N) and

A brownish~black to dark brownlsh-gray (lOYR 1/2-

™ 2/2). Very faint, very fine, smooth to slightly
distorted laminations. Very regular to slightly
irregular, medium to very thin shaly parting.
Rare dark brown to black crystalline lenses and

: stringers with very light colored pyrite, (Very
SY , thin core slab in lower 0.6 foot)
2268.7 2270.0 Missing,
2270,0 2272.0 (1.9 feet) 0il shale, medium: medium to dark gray

(4-2.5N, slight brown tint) and dark to rare light
brownish-gray (1O0YR 3/2-2/2, rare 4/2-6/2). TFaint
to distinct, slightly irregular and distorted
laminations, Irregular medium to thin shaly
parting. )
2272.,0 2273.8 (1.8 feet) 0il shale, medium; medium to dark and
) 2 TELO rare light brownish-gray (l0YR 4/2-2/2, rare 5/2-
f;“"/{" o - 6/2); some medium to light gray dolomite (4-6N),
Distinct slightly distorted to smooth laminatioms.
Very regular to irregular, medium to.thin shaly
parting. Very rare small pyrite blebs,
2273.8 2274.9 (1.0 foot) 0il shale, rich or very rich: dark and
rare light brownish-gray to brownish-black (1LOYR
3/241/2, rare 4/2-6/2); some gray dolomite (4-6N).
Distinet smooth to distorted and displaced
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ABSAY

No, 1 corehole (Con,)

il

§
QEX} : Core slab samples from Shell Oil Company 8 J. M. Greeno

To Description.

laminations; rare loop structures, Very regular
to irregular, thick to thin shaly parting. Rare
buff (10YR 6/3) tuffaceous laminae, :

2275.9 (0.9 foot) Oil shale, very rich: dark and rare
medium brownish-gray to brownish-black (lOYR 3/2-
i 1/2, rare 4/2-5/2; almost neutral gray). Smooth
¢ ~ }ﬁ to slightly irregular and distorted laminations.
Regular to irregular, medium to thin shaly parting.
\ A 3/4-inch dense brownilsh-gray (7.5YR 4/3)
oy slightly translucent band at 2275,2 feet.

{ Sample of dense brownish-gray band from 2275.2

feety X-ray ~ dolomite,

2276.7 L (0.8 foot) 01l shale, very rich: dark and rare

medium brownish-gray to browvmish-black (l0YR 2/2-
1/2, rare 3/2-4/2); some 1/4- to 1-1/2-inch bands
of medium to light brownish-gray marlstone {10YR
5/2-6/2). Smooth to irregular and distorted
laminations and some bands. Regular to slightly
irregular, thick to thin shaly parting.

2276.7 2279.1 (2,6 feet) 0il shale, rich to medium or lean: dark
brownish-gray and rare brownish-black {(10YR 2/2,
rare 1/2; almost neutral gray); rare to common
gray dolomite (4~5N; very slight blue tint).

Faint to distinct, to distorted and displaced
smooth laminations, Regular to slightly irregular,
thlck to thin shaly parting. At 2277.,0 feet the
laminae are tightly overfolded at least twice with
horizontal fold axes - no indication of disturbance
immediately above or below. Rare very small soft
dull black organic (7) lenses, Uneven sample split
due to irregular core slab thicknesses,

2279.,1 2280.7 (1.6 feet) 011 shale, very rich to rich:; brownish-
black to dark and some medium brownish-gray (LOYR
1/2-2/2, some 3/2-4/2)., Faint irregular distorted
laminations, Slightly irregular thick to thin
shaly parting, Uneven sample split due to irregular
core slab thicknesses,

2280,7 2281.0 Missing.

2281.0 2285.,2 (1.7 feet) 0il shale, medium: dark brownish-gray

(10YR 3/2~2/2, almost neutral gray), Faint irregu-

lar, distorted to contorted laminations. Vexy

Tiit irregular medium to thin parting; very irregular

fracture, Some very fine gray dolomite laminae,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTEDYFOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From To Description

A thick contorted gray dolomite band with very
fine disseminated pyrite at 2282.0 feet. (Core
badly broken up and discontinuous)

2285.2 2287 .2 (1.3 feet) 0il shale, rich; dark brownish-gray to
brownish-black (LOYR 2/2-1/2, rare 3/2-4/2); some
thick bands of medium to dark gray dolomite
(4.5-3N), s8lightly irregular and distorted lamina-
tions and some bands. Slightly irregular to very
irregular, thick to thin shaly parting; some very
irregular fracture., Uneven sample split due to
irregular fracture and irregular core slab
thicknesses, (Bottom of core 65 may be at 2286.1
feet)

Core 66

2287 .2 2289.2 (2.0 feet) 011 shale, rich or very rich: dark and
rare medium. brownish-gray to brownish-black {10¥R
2/2-1/2, rare 3/2-4/2), Faint smooth to slightly
distorted and rare displaced laminations., Regular
to slightly irregular, thick to medium shaly part-
ing. Rare glossy shear surfaces with slickensides,
Rare very fine pyrite blebs and streaks. Uneven
sample split due to irregular core slab thicknesses.

2289.2 : 2290.8 (1.6 feet) 011 shale, rich or very rich: dark
brovnish-gray and some brownish-black (lOYR 2/2,
some 1/2, rare 3/2; almost neutral gray). Very
faint smooth to very irregular and distorted
laminations, Slightly irregular to very irregular,
thick to thin parting; very irregular to hackly
fracture. A fine very irregular horizontal fracture
filled with resinous black organic material at
2289.,7 feet,

2290.8 . 2292 .3 (1.5 feet) 0il shale, rich: dark to rare medium

: brownish-gray (10YR 2/2-3/2, rare 4/2)., Very
Lrregular, contorted and folded to fairly smooth
laminations. Irregular thick to medium parting;
some very irregular fracture. A very irregular
1/2- to l-inch band of dark gray dolomite at

‘ 2291.7 feet,

2292.3 2293 .4 (1.1 feet) 0il shale and dolomite: medium to dark
brownish-gray oil shale (10YR 5/2-3/2, rare 2/2)
and dark to light gray dolomite (3~5N; some has
slight brown tint)., Distinct irregular, distorted
and displaced laminations, Slightly irregular
thick parting, Rare glossy shear surfaces,
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~ LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No. 1 corehole {Con.)

From To Description

2293.4 2294 .0 (0.6 foot) 011 shale, rich, and dolomite; dark and
rare medium brownish-gray to brownlsh-~black oil
shale (lLOYR 3/3-1/2, rare 4/3) and light brownish-
gray dolomite (10YR 6/2-7/2, almost neutral gray).
Faint to very distinet irregular distorted oll
ghale laminae and thick dolomite bands with common
normal faults with drag folds and displacements up
to 1-1/4 inch. Very regular to irregular thick
parting.

2294 .0 2295.5 (1.5 feet) 0il shale, medium: dark and rare medlium
brownish-gray (10YR 3/2-2/2, vare 4/2-5/2; alwost
neutral gray). Smooth to very irregular and dis-
torted laminations; rare normal displacements.
Very regular to slightly irregular, thick to mediym
parting., Rare dark gray dolomlte laminae, Rare
thin to fine stvingers of light brownish-gray to
white fibrous calcite,

2295 .5 2301.6 (5.6 feet) 0il shale and dolomite: medium to dark

) brownlsh~-gray oil shale (10YR 4/2-2/2; almost
: neutral gray) and dark to medium gray dolomite
. - '§\ (3-4.5N; slight blue tint). Smooth to distorted
JF and rare contorted laminations and some thick
' y .#! dolomite bands. Regular to irregular thick part-
J§ypjﬁ\g ing, Rare thin bands of fibrous calcite.
v [ Sample of fibrous calcite band from 2297.5 feet:

\\S% X-ray - calcite.

" (1.0 foot) 0il shale, rich: dark and rare medjium
brownish-gray (LOYR 3/2-2/2, rare 4/2). Very
smooth to slightly distorted laminations. Regu--
lar to irregular, thick to medium shaly parting.
Very rare vitreous black organic streaks (may be

_fossll fragments).

2302,6 2303.6 (1.0 foot) Dolomite and oil shale: medium to dark
gray dolomite (5.5-3N) and dark brownish-gray oil
shale (LOYR 3/2-2/2; some is almost neutral gray).
Distinet slightly disterted and some displaced
laminations; rare dolomite bands. Irregular to
rare very regular, thick to medium shaly parting.

2303.6 2305.0 (1.4 feet) 0il shale, rich and some dolomite:
dark brownish-gray oil shale (l0YR 3/2-2/2, rare
3/3) and medium to dark gray dolomite (4.5-3.5N).
Smooth to slightly distorted and rare displaced
laminations; rare thick dolomite bands. Regular

2301.6 2302.6
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No, 1 corehole (Con.}

From To Description

to irregular, thick to medium shaly parting. Rare

. fine dense dark brown translucent dolomite stringers.

f Sample of gray dolomite from 2304.1 feet: X-ray -

{, quartz, dolomite, illite, pyrite. '

2305.0 2306.5 (1.4 feet) 0il shale, very rich: dark brownish-gray
(10YR 2/2), Very faint smooth to slightly dis-
torted laminations., Very regular to irregular,
thick to medium shaly parting; some hackly fracture.
Rare very fine pyrite streaks, A 1/2-inch deunse
dark brownish-gray (10YR 3/2) dolomite band near
base,

2306.5 2308.3 (1.4 feet) 0il shale, rich: dark brownish-gray
(10YR 2/2-3/2, wost is almost neutral gray). Very
faint slightly irregular and distorted to smooth
laminations, Regular to irregular, medium to thin
shaly parting; some hackly fracture, Very rare
fine vitreous to waxy black organic stringers.

2308.3 2309.3 (1.0 foot) 0il shale, rich: dark brownish-gray
(10YR 2/2-3/2, some 3/3). Fairly distinct to very
faint, slightly irregular and distorted laminations,
Regular to irregular, thick to medium shaly parting;
rare hackly fracture. Very rare fine brown crystal-
line stringers,

2309.3 2310.3 (1.0 foot) Dolomite and oil shale: gray (4-4.5N)
to medium and dark brownish-gray (10YR 4/2-3/3)
dense dolomite and dark brownish-gray rare
brownish-black oil shale (LO0YR 2/2, rare 1/2).
Fairly distinct slightly irregular and distorted
laminations and rare thick bands. Regular to
irregular, thick to medium shaly parting, Very
rare fine brown crystalline stringers.

{ Sample of dense brownish-gray dolomite band from
{ 2310.2 feet: X-ray - dolomite: some quartz, illite,

2310,3 2312.8 (2.4 feet) 0il shale, very rich: dark brownishe
gray to brownish-black (10YR 2/2-1/2; some has very
slight olive tint). Very faint, very smooth to
slightly distorted and rare displaced laminations,
Very regular to slightly irregular thick shaly
parting; rare hackly fracture, Rare very fine
pyrite stringers and dark brown crystalline streaks
and stringers with pyrite rims,

2312.8 2315.3 (2.5 feet) 0il shale, rich or very rich; dark olive
gray (2.5Y 3/2-2/2) and dark to medium brownish-
gray and rare brownish-black (10YR 2/2-4/2, rare
1/2); rave to some medium to light brownish-gray

B 1

AR A AP
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1, ITHOLOGIC DESCRIPTION OF SAMPLES SUBMLITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.}

4
From To {\y : _ Description
kY

x;ﬁ maristone (lOYR 5/2-6/2). Faint and some very

distinct, irregular aund distorted to smooth lamina-
: ;' } tions; rare loop structures. Regular to irregular,
fl} ]9 i} thick and rare thin shaly parting; rare very sharp
5 ¥ hackly fracture, Rare small brown crystalline
W ? gj (; lenses, Some resinous to waxy luster in upper half.
€231 3 (3.0 feet) 011 shale, very rich: dark brownish-
- '\f A gray to brownish-black (10YR 2/2-1/2, rare 3/2).
b Very faint slightly irregular and distorted to very
¥ smooth laminatious. Very regular to slightly
ﬁ % irregular, thick to thin shaly parting. Very rare

AL,
g2 5/

et
S
e
EBA

. gmall vitreous black organic lenses. Very rarve
ibg{ (y fine dark brown to black c¢rystalline stringers with
spme pyrite,
2318, 2321040 (#.3 feet) 0il shale, rich to medium; dark to

hedium brownish-gray and some brownish-black (10YR
[2-4f2, some 1/2, rare 5/2), Faint to distinct,
mooth to irregular and distorted laminations;

some imbricate displacements and poorly formed

\3t§‘ gf
Some bands of brownish-gray to gray dolomite, Rare

0
{
,f \bii \E‘ ¥y
§ g ,gﬁ%lsmall crystalline lenses with pyrite. Some fine

¢ 4 olive-gray earthy to gritty crusts on parting
surfaces - especially near top.
2321.0 2322 .4 (L.3 feet) 0il shale, very rich: Dbrownish-black

to dark brownish-gray (l0YR 1/2-2/2). Very faint

Ay
s

4

i

ﬂ}pop structures, Slightly irregular to very irregu-
}1ar, thick to medium and rare thin shaly parting.

=

r"‘fg e

b

i ey

7  slightly distorted to very smooth laminations.

‘%f Very regular to slightly irregular thick shaly
parting. Very rare fine vitreous to waxy black
organic stringers.

2322 .4 2324 .4 (1.6 feet) 0L1 shale, very vich: dark brownish-gray
to brownish-black (lOYR 2/2-1/2, rare 3/2). Faint
very smooth laminations. Very regular thick to
medium shaly parting. Rare very fine gray dolomite
laminae, Very rare fine light colored pyrite
streaks,

2324 .4 2326 .2 (1.7 feet) 0il shale, very vich: brownish-black to
dark brownish-gray (10YR 1/2-2/2). Faint very
smooth laminations., Very regular medium to thin
shaly parting., Rare very fine light colored
pyrite stringers.

2326.2 2327 .9 (1.7 feet) 0il shale, medium or rich: dark to some
medium brownish-gray and rare brownish-black
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Qil Company's .J. M. Greeno
' No. 1 corehole {Con.)

From To Description

(LOYR 3/2-2/2, some 4/3, rare 2/2), Faint to dis-
tinct irregular distorted laminations and rare thick
bands. Slightly irregular to very irregular, thick
to medium parting. Very rare small brown crystal-
line lenses.

2327 .9 2328.5 (0.6 foot) 0il shale, very rich: brownish-black to
dark brownish-gray (10YR 1/2-2/2). Very faint
slightly distorted to smooth laminations. Slightly
irregular medium to thin shaly parting.

2328.5 2329.9 (1.4 feet) 0il shale, medium to lean: dark brownish-

gray (LOYR 3/2-2/2, almost neutral gray); rare to
common gray dolomite (4-5N, slight blue tint),
Faint to fairly distinct fine smooth laminations.
Regular to irregular, thick to medium shaly part-
ing, S8ome dolomite laminae have common very fine
disseminated pyrite. Rare thin stringers of
fibrous calcite,

2329.,9 2332.0 (2.0 feet) 011 shale, rich to very rich: dark
brownish-gray to brownish-black (10YR 2/2-1/2,
rare 3/2; almost neutral). Faint smooth to
irregular and distorted laminations., Regular to
irregular, thick to thin shaly parting. Rare fine
crystalline calcite laminae. Two inches of medium
to light brownish-gray (1O0YR 4/2-6/2) laminated
dolomite with some normal displacements at 2330.1
feat,

2332.0 2334.0 (1.9 feet) Oil shale, rich or very rich: dark

brownish-gray and rare brownish-black (10YR 3/2-

2/2, rare 1/2; almost neutral gray). Slightly

RN irregular, distorted and rare displaced laminations.

S Regular to irregular, thick to thin shaly parting.

L Rare thin to fine gray dolomite laminae. Two

Oﬁ : - very irregular l-inch, medium to light brownish-gray
C"’ L (10YR 5/2-7/2) mudstone or tuff bands at 2332.0
- ? and 2332.2 feet.
2334.0 2336.,0 (1.9 feet) 0il shale, rich; dark and rare medium
: brownish-gray (LOYR 3/2-2/2, rare 4/2). Slightly
irregular and distorted to smooth laminations.
Regular to slightly irregular, medium to very thin
shaly parting. Rare small irregular masses and
fine stringers of very light colored pyrite.
2336.0 2339 .4 (3.0 feet) 01l shale, very rich: dark brownish-gray
to brownish-black (10YR 2/2-1/2, rare 3/2). Very
faint smooth to irregular and distorted laminations;
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" ) _ LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASBAY o !

Core slab samples from Shell 0il Company's J. M, Greeno
No. 1 corehole (Con.)

From To Description

rare loop structures. Regular to irregular, thick
to medium shaly parting, Rare very fine pyrite
streaks,

2339 .4 2341.7 (2.0 feet) 0il shale, very rich: dark brownish-
gray (1OYR 2/2, rare 3/2), Very faint irregular
distorted laninations and some streaked bedding.
Slightly irregular thick to medium shaly parting.
Very rare small dark brown crystalline lenses and
fine lenses of light colored pyrite.

2341 77 2345.5 (4.1 feet) 0il shale, very rich: dark brownish~gray
- g m}ff . J, to brownish-black=(I0YR 3/2-1/2). Faint to fairly
_ x QIV‘ afj distinct irregular distorted laminations. Regular
!'”u’ﬁg” }ﬁg S ﬁ”WJT to irregular, thick to thin shaly parting. Rare
,/{;1V7; el gray dolomite laminae with very fine disseminated

pyrite. Rare fine brown crystalline stringers.

2345,5 2346 .1 (0.5 foot) 0Ll shale, very rich: brownish-black
to dark brownish-gray (l0YR 1/2-2/2). Very faint,
slightly irregular and distorted laminations.
Slightly irregular thick to medium shaly parting.
Rare resinous luster,

2346,1 2347 .6 (1.5 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (l0YR 2/2-1/2, rare 3/2).
Very faint irregular and distorted to very smooth
laminations., Very regular to slightly irregular,
thick to thin shaly and rare papery parting.

Rare brownish-gray (LOYR 4/2) dolomite bands.
Rare fine light colored pyrite stringers. Very
rare very fine waxy black organic streaks.

2347 .6 2350.3 (2.6 feet) 0il shale, very richi dark brownish-
gray (10YR 2/2, rare 3/2). Very falnt smooth to
slightly distorted laminations. Regular to
slightly irregular, thick to.medium shaly parting.
Rare to common thin streaks and stringexs of
fibrous calecite. Very rare small dull black organic
lenses. . -

2350.3 2352.7 (2.3 feet) 01l shale, rich: dark brownish-gray and

rare brownish-black (10YR 3/2-2/2, rare 1/2j very

slight olive tint in lower half). Very faint
smooth to some irregular and distorted lamipations.

Very regular to slightly irregular, thick to thin

shaly parting. Some very fine disseminated

pyrite and rare pyrite stringers and lenses in

lower half,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole {(Con.)

From To Description

2352 .7 2355.6 (2.8 feet) 0il shale, medium to rich: medium to
dark olive-gray (2.5Y 4/2-2/2) -and dark brownish-
gray (l1OYR 3/3-2/2). Faint to fairly distinct,
irregular, distorted to contorted laminations;
some small to very large loop structures. Slightly
irregular to very irregular, thick to medium part-
ing. A thin contorted brown to dark brownish-gray
(10YR 4/4-3/2) crystalline stringer at 2355.0 feet,

ey A l-inch dark brownish-gray tuff (7) band at base,

s Rare pyrite stringers.

" Sample of shale and brownish-gray crystalline _ )

stringer from 2355.0 feet: Z-ray - analcite, ii;mﬂﬁg
: .. feldspar, quartz, magnesite, dolomite.

2355.6 2359.4 (S.E'féet) 0il shale, very rich: dark brownish-

gray to brownish-black (10YR 2/2-1/2, rare 3/2).

Very faint smooth to irregular and distorted

laminations; rare loop structures. Slightly irregu-

lar thick to thin shaly parting, Rare fine waxy
black organic streaks and stringers. Rare very
light colored pyrite stringers, Some parting sur-
faces in middle part have many very fine round
crystal flakes,

2359.4 2363.0 (3.4 feet) 0il shale, very rich to rich: dark

brownish-gray to some brownish-black (10YR 2/2,
some 1/2, rare 3/2), Very faint smooth to irregu-
lar distorted laminations and some streaked badding,
Very regular to irregular, thick to medium shaly
parting. Some very fine waxy streaks in upper
half. Rare small dark brown to black glassy lenses
and stringers - some with pyrite.

- géample of dark brown to black glassy lens from

= é 2361.6 feet: X-ray - quartz; some ferroan, pyrite,

2363.0 2364.3 (1.0 foot) 0il shale, medium: dark brownish-gray

(10YR 3/2-2/2; some very slight olive tint). Very
faint smooth to slightly irregular and distorted _
laminations; some very faint smooth bedding. Very
regular to slightly irregular thick shaly parting.

2364.3 2365.,3 (1.0 foot) 0il shale, rich: dark brownish-gray

and rare brownish-black (l10YR 2/2, some 3/2, rare
1/2). Very faint smooth to slightly irregular and
distorted laminations. Regular to slightly irregu-
lar, thick to thin shaly parting. Very rare small
dark brown glassy lenses, Very rare very fine

waxy black organic stringers.

g,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole {(Con.)

From To

Degceription

2365.3 2368.1

2368.1 2370.0

2370.,0 2371.7

2371.7 2372.7

2372.7 2374 .2

2374.2 2375.2

2375.2 2376 .8

(2.3 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2). Faint to
very faint, irregular and distorted to smooth
laminations. Very regular to irregular, thick to
thin shaly parting. Very rare fine vitreous to
Waxy black organic streaks (ome at 2365.0 feet 19
3 mm thick},

(1.8 feet) 0il shale, very rich: dark brownish-gray
to brownish~black (10YR 2/2~1/2, some 3/2). Swooth
to irregular and distorted laminations. Regular
to slightly irregular, thick to thin shaly parting.
Rare very irregular dense brownish-gray dolomite
bands .

(1.4 feet) 0il shale, very rich: dark brownish-gray
to brownish-black (lOYR 2/2-1/2). Very faint
smooth laminations. Very regular medium to thin
shaly parting. Very rare thin brown crystalline
stringers,

(1.0 foot) 0il shale, very rich: dark brownish-
gray to brownish-black (10YR 2/2-1/2, rare 3/2).
Faint smooth to irregular distorted laminations.
Regular to very irregular, thick to medium shaly
parting. Rare lenses and stringers of very light
colored pyrite (looks almost like aluminum).

Rare fine waxy black organic stringers., Rare black
fossil fragments on parting surfaces,

(1.5 FE8¥)Y 011 shale, very rich; brownish-black and
sone dark brownish-gray (lOYR 1/2, some 2/2), rare
resinous luster, Very faint smooth to slightly
distorted laminatioms, Very regular to slightly
irregular, thick to thin shaly parting. Rare
very fine vitreous black organic streaks. Very
rare small brown crystalline lenses and very light
colored pyrite stringers,

(1.0 foot) 0il shale, very rich: dark brownish~
gray to brownish-black (1O0YR 2/2-1/2), almost all
has resinous to waxy luster, Faint very irregular
distorted laminations; some loop structures.
Slightly irregular thick shaly to fine papery part-
ing; hackly fracture.

(1.6 feet) Oil shale, very rich: dark brownish-gray
to brownish-black (LOYR 2/2-1/2), rare resinous to
waxy luster., TFaint smooth to very irregular, dis-
torted and displaced laminations. Regular to
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 011 Company's J. M, Creenc
~ No. 1 corehole {Con.)

From To Description

slightly irregular, thick to thin shaly and rare
papery parting; hackly fracture, Rare fine pyrite
streaks and stringers, Very rare waxy black
organic lenses. Very rare fine dark brown crystal-
line streaks.

2376.8 2379.7 (2.7 feet) 0il shale, rich or very rich; dark
brownish-gray (10YR 2/2), Very faint slightly
irregular and distorted lamipnations to very faine
smooth streaked bedding. Slightly irregular thick
to medium shaly parting, Very rare, very fine
pyrite streaks, Some thin dark brown crystalline
lenses and streaks in lower 0.4 foot (white on
sawed surface),

Sample of shale with brown crystalline lens and
{“ granular pyrite stringer from 2379.6 feet: X~-ray -
} calcite; some pyrite, quartz, illite,

2379.,7 " 2381.8- (2.1 feet) 011 shale, rich: dark brownish-gray
(10YR 3/2-2/2). 1Irregular distorted laminations,
stringers and bands. Slightly irregular to very
irregular, thick to medium parting; some very
irregular fracture, Rare thin brown crystalline
lenses and streaks (like 2379.6 feet),

2381.8 2383.6 (1.7 feet) 011 shale, rich: dark and rare medium
brownish-gray (10YR 3/3-2/2, rare 4/3), Faint
irregular distorted streaked bedding; rare lamina-
tions with loop structures. Regular to irregular
thick parting. Rare brown crystalline lenses and
stringers (like 2379.6 feet),

2383.6 2386.6 (2.9 feet) 0il shale, rich or very rich: dark
brownish-gray to brownish-black (LOYR 2/2-1/2,
almost neutral). Very faint smooth to slightly
distorted laminations and streaked bedding. Very
regular to slightly irregular, thick to thin shaly
parting, Rare thin brown crystalline lenses
(commeon from 2384.0 to 2384.2 feet). Rare gray
dolomite laminae in lower half. A 1/2-inch light
gray to white chalky band with very fine dissemi -~
nated pyrite at 2385,1 feet. Some resinous papery
shale with loop structures from 2385.1-2385.4 feet.

Sample of light gray to white chalky band with

- Nui disseminated pyrite from 2385.,1 feet: X-ray -
mixed layer clay; some feldspar, pyrite, quarcz,
dolomite,

2386.6 2387.8 (1.2 feet) Dolomite and oil shale: dark to medium
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Voo ' LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's .J. M. Greeno
No, 1 corehole (Con.)

From To Description

gray dolomite {3.5-5,5N) and dark brownish-gray

oil shale (LOYR 2/2, almost neutral). Slightly
irregular and distorted laminations and thick
magsive bands, Very irregular fracture and parting,

2387 .8 2389.8 (2.0 feet) 0il shale,and dolomite; dark and rare
medium brownish-gray oil shale (10YR 2/2-3/2,rare
4/2-5/2; almost neutral) and dark to medium gray
dolomite (3.5-5N). Slightly irregular and dis-
torted to smooth laminations., JYrregular to regu-
lar, thick to thin shaly parting. Rare fine
irregular pyrite stringers (some vertical),

2389.8 2391.8 (2.0 feet) 0il shale, very rich: Dblack (1.5N) and
browuish-black to dark brownish-gray (1OYR 1/2-2/2,
almost neutral). Very Ffaint slightly irregular and
~distorted to smooth laminations. Slightly irregu-
lar to very regular, thick to thin shaly parting.
Rare very fine vitreous black organic streaks,

Some vertical fractures with waxy to vitreocus black
organic fillings in upper half, Rare gray dolomite
laminae near base, Very rare black fossxl frag-
ments on paxtmnguauxfaces """""""""""

2391.8 2394 .9 (3. 0 feet) ‘011 shale and dolomite: dark brownish-
gray oil shale (LO0YR 2/2, rare 3/2; almost neutral)
and gray dolomite (4-5N). Smooth to irregular dis-
torted laminations and some thick dolomite bands,
Regular to irregular, thick to thin shaly parting.
Rare very fine vitreous black organic streaks, An
irregular vertical fracture with waxy black organic
fillings at 2393.5 to 2393.6 feet, Very Tare.. hlaek
£ossil fragments on parting surfaces.”™

2394.9 2398.3 (3.0 feet) oi1 Shale very rich; dark brownish-gray

to brownish-black (IOYR 2/2-1/2, rare 3/2; some

ig almost neutral). Very faint smooth to slightly
distorted laminations and streaked bedding, Regu-
lar to irregular, thick to thin shaly parting.
Common fine resinous black flecks, streaks and
stringers. Rare to common thin light gray chalky
dolomite bands {some in lower foot have open cross
fractures which apparently formed after drilling),
Rare fine pyrite streaks. Figh vertebrae and Fibs

% on parting surface at 2397.6 feet, ="

,#& { Sample of gray band with shrinkage cracks from:

& i 2397.5 feet: X-ray - dolomite; some quartz, illite.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASBAY % éi%ﬁ#w
Core slab samples from Shell 011 Company's J. M. Greeno %J'QW &%
No. 1 corehole (Con,) #ﬁéﬁdmﬂ i
e
From To Description o
o
2398.3 2400.0 (1.6 feet) Dolomite and oil shale: gray dolomite

(4-5N) and dark brownish-gray oil shale (10YR
3/2-2/2). ‘Thick dolomite bands and slightly irregu-
lar and distorted oil shale laminations, Very
irregular fracture and parting, Some bhlack fossil

fragments. e N
2400.,0 2403 .0 Misaing,
2403.,0 2405 .9 (2.7 feet) 011 shale, very rich: dark and rare

medium brownish-gray to brownish-black (10YR 2/2-
1/2, rare 3/2-4/2), rare resinous to waxy luster.
Very faint smooth to irregular and distorted
laminations; some loop structures, Regular to
irregular, thick to thin shaly and some papery
parting. Rare black bitumen impregnated crystal-
line lenses and thin bands . Véry Fare Thue pyrite

- gtteaks and Blebs

i Sample of black crystalline band from 2405,9 feet:
e E L-ray - apatite (hydroxylapatite?),
* . No apparent solution in benzene.

2405,9 2407 .6 (1.6 feat) 011 shale, very rich; dark brownish-
gray to brownish-black (1GYR 2/2-1/2). Very faint
smooth laminations. Very regular medium to thin
shaly parting. Rare black bitumen impregnated
crystalline lenses (like 2405.9 feet), Rare fine
pyrite stringers and blebs,

2407 .6 2408.3 (0.5 foot) 0il shale and dolomite: dark brown-gray
to brownish-black oil shale (lOYR 2/2-1/2, rare
3/2) and dark to medium gray dolomite (3.5~5N),
Slightly irregular and distorted to smooth lamina-
tions. Regular to irregular thick to thin shaly
parting. Rare disseminated pyrite and pyrite

stringera,
Top Core 67 (footage repeated)
2407 .0 2409 .0 (2.0 feet) 0il shale, rich; ' dark brownish-gray

(10YR 2/2-3/2), Very faint slightly irregular and
distorted to smooth laminations. Very regular to
slightly irregular, medium to thin shaly parting,
Rare very fine vitreous black streaks.

2409.0 2411.7 (2.6 feer) 0il shale, rich: dark to rare medium
brownish~gray (1OYR 2/2-3/2, rare 4/2). Faint
irregular distorted laminations. Slightly irregu~-
lar to very irregular, medium to thin parting;
some very sharp backly fracture. BRare pyrite
lenses and blebs, Rare gray to brownish-gray
dolomite bands,
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LITHOLOGLC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno

No. 1 corehole (Con.)

From

To

Description

2411.7

2414 ,2

2418.,1

2420.0

2421.,0

2414 .2

2418.1

2420.0

2421.0

24230

(2.5 feet) 0Ll shale, very rich: brownish-black
to dark brownish-gray (LlOYR 1/2-2/2, very rare
3/2) and some black (1.5N). Very faint slightly
irregular and distorted to smooth laminations and
some very faint smooth bedding. Regular to
slightly irregular, thick to thin shaly parting.
Rare very fine brown crystalline streaks., Rare
fine pyrite streaks and blebs. Rare fine waxy
to vitreous black streaks. A 1/4-x l-inch black
bitumen ;ngegngpedﬂqrystalline lens at 2412.7
feet (like 2405.9 feet). =
(3.8 feet) 0il shale and dolomite: dark browmish-
gray and rare brownish-black oil shale (10YR 3/2-
2/2, rare 1/2); medium to dark gray (5-3.5N) and
some medium to light brownish-gray (10YRB 5/2-6/2)
dolomite, Irregular distorted and some displaced
laminations and rare bands, 8Slightly irregular
thick to thin parting; some very irregular fracture,
Rare glossy shear surfaces.
(1.9 feet) 011 shale, rich or very rich: dark
brownish-gray (l1OYR 2/2, rare 3/3; most is almost
neutral)., Very faint smooth to slightly distorted
laminations, Very regular.to slightly irregular,
-thick to thin shaly parting. Rare dark gray dolo-
mite laminae. Rare fine resinous to waxy black
streaks, Rarve dark brown bitumen impregnated
crystalline lenses (like 2405.9 feet), Rare partly
pyritized fossil snaile near base. R '
(1.0 foot) 0il shale and doiomite: dark brownish-
gray to brownigh-black oil shale (10Y¥R 2/2-1/2,
rare 3/2); dark to medium gray silty dolomite
{3.5-4.5N). Smooth to irregular distorted lamina-
tions and rare bands., Very regular to slightly
irregular, thick to medium shaly parting, Rare
very fine vitreous black organic streaks. A 1/2-
inch dolomite band gt 2420,4 feet has a short
vertical fracture with resinous black fillings.
(2.0 feet) Dil shale, very rich; dark brownish-
gray to brownish-black (10YR 2/2-1/2, rare 3/2),
Very faint slightly irregular and distorted lamina-
tions. Slightly irregular thick to thin shaly
parting, BRare dense brownish-gray dolomite laminae.
Rare fine resinous black streaks. Several large
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole (Con.)

From

To Description

2423.0

2427 .4

2428 .5

2429 .0

2430.0

2431 .4

2433.0

black bitumen impregnated crystalline lenses near
top. Rare dark gray dolomite laminae in upper
half,

2427 .4 (4.0 feet) 0il shale, rich to medium: dark gray
(3-2N, slight brownish tint) and rare brownish-
black (10YR 1/2)., very faint slightly distorted
to smooth laminactions. Regular to very irregular,
mediuvm to thin parting; some hackly fracture.
Some gray dolomite laminae in upper half, Very
rare glossy shear surfaces with slickensides,

2428.5 (1.0 foot) 0il shale, rich: dark gray (3-2N) and
dark brownish-gray to brownish-black (10YR 2/2-
1/2). Faint slightly irregular, distorted and
some displaced laminations. Regular to slightly

rare light colored pyrite blebs,

irregular, thick to medium shaly parting. Very \\x
J—

2431.0 (2.5 feet) 0il shale, very vich: dark brownish-
gray to brownish-black (10YR 2/2-1/2) and black
(1.5N). Faint very smooth to distorted and some
contorted laminations. Regular and rdre irregular
thick shaly parting; some hackly fracture. Rare
fine brown crystalline stringers with some pyrite,
some very fine pyrite streaks in lower part. Dark

g brown‘to Q}ackmbigumep ?mpregnated contorted tuffs
o (7) with fine shale stringers at 243Q:Q:?§30.2 and
# 2430.3-2430,6 feet, o
(Fobtage “Tepeated 2429.0-2431.0)

2430.0 (1.2 feet) 0il chale, medium or rich: dark brownish-
gray (1O0YR 2/2-3/2), Faint smooth to slightly
irregular and distorted laminations. Very regular
to irregular, thick to medium shaly parting. Rare
irregular thin to fine pyrite stringers,

2431 .4 (1.0 foot) 0il shale, medium: medium to dark
brownish-gray (10YR 4/2-3/2, some 2/2). Slightly
rregular distorted laminations. Regular to irregu-
lar, thick to medium shaly parting, :

2433.0 (1.7 feet) 0il shale, medium or rich: dark brownish-
gray to brownish-black (10YR 3/2-1/2). Very faint
slightly distorted laminations and streaked bedding;
rare displaced laminae and loop structures. Very
regular to slightly irregular, thick to medium
shaly parting., Rare small pyrite blebs.

2434 .0 (1.0 foot) 0il shale, rich or very rich; dark
brownish-gray to brownish-blédtk (10YR 2/2-1/2,

e }J%f« ¥ V/
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Qil Company's J. M. Greeno
No. 1 corehole {Con.)

From To Description

rare 3/2), Very faint smooth to slightly distorted
streaked bedding, Regular to irregular, thick to
medium shaly parting, Rare fine pyrite blebs and
irregular to vermiform stringers.

2434.0 24347 {0.7 foot) 0il shale, rich:; dark brownish-gray and
some brownish-black {(10YR 2/2, some 3/2 and 1/2).
Faint distorted streaked bedding to very faint
smooth laminations. Very regular and rare irrepu-
lar, thick to thin shaly parting. Rare fine
pyrite blebs and stringers,

24347 2437 .2 (2,4 feet) 0il shale, medium: dark brownish-gray
(LOYR 2/2-3/2). Very faint to some fairly dis-
tinct, irregular distorted laminations, SYlightly
irregular to very irrvegular, thick to thin shaly
parting; common hackly fracture. Very rare thin
vermiform pyrite stringers.

2437 .2 2438.0 (0.7 foot) 0il shale, very rich: brownish-black to
dark brownish-gray (10YR 1/2-2/2, rare 3/2). Very
faint streaked bedding to irregular distorted

laminations, Slightly irregular thick shaly parting.

Rare fine irregular pyrite stringers.

2438 .0 2440 .1 (2,0 feet) 0il1 shale, rich: dark brownish-gray and
rave brownish-black (10YR 2/2, rare 1/2). Very
faint slightly distorted to smooth laminations and
streaked bedding. Slightly irregular to very
regular, thick to medium shaly parting. Very rare,
very fine waxy black organic streaks,

2440.1 2442 .0 (2.1 feet) Qil shale, very rich: brownish-black
and some dark brownish-gray (LOYR 1/2, some 2/2;
almwost neutral). Very faint slightly distorted
to smooth laminations and streaked bedding. Very
regular to slightly irregular, thick to thin shaly
parting; some hackly fracture. Rare fine pyrite
blebs and streaks. Very rare, very fine vitreous
black organic streaks, A 1/2-inch irregular dark
gray to black crystalline stringer with common
pyrite at 2441.1 feet,

? Sample of dark gray to black crystalline stringer
"~} from 2441,1 feet: X-ray - analeite, pyrite; some

» feldspar,

2442 .0 2445 .0 (3.0 feet) 0i1 shale, medium to rich: dark brownish-

~ gray (10YR 2/2, rare 3/2). Very faint smooth to

slightly distorted laminations and streaked bedding.
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 01l Company's J. M. Greeno
No. 1 corehole (Com.)

From To Description .

Very regular to irregular, thick to thin shaly
parting; commen hackly fracture. Rare fine pyrite
blebs and streaks.

2445.0 2451.9 (6.8 feet) 01l shale, rich and very rich: brownish-
black and some dark brownish-gray (10YR 1/2, some
2/2). Very faint smooth to slightly distorted and
rare contorted laminations and streaked bedding.
Very regular to irregular, thick to medium shaly
parting; some hackly to very irregular fracture.
Very rare glossy shear surfaces with slickensides.
Rare fine pyrite stringers and streaks. Rare small
brown very fine crystalline lenses and irregular
bands ,

2451.9 2454 .3 (2,3 feet) 0il shale, very rich: dark brownish-
gray to brownish-black (1OYR 2/2-1/2), Very irregu-
lar, distorted to slightly contorted streaked bed-
ding. Regular to irregular, thick to medium shaly
and rare papery parting; common hackly fraciure
(some plastic deformation)., Rare fine pyrite blebs
and streaks. Rare large dark brownish-gray dense
crystalline lenses,

2454.3 2456 .6 (2.3 feet) 0il shale, rich and very rich: brownish-

o black and some dark brownish-gray (10YR 1/2, some

2/2). Very faint distorted streaked bedding and
rare lamipations. Regular to very irregular, thick
to medium shaly parting; rare hackly fracture,

2456.6 2460.,0 (3.2 feet) 0il shale, rich: dark browmish-gray

: : (10YR 3/2-2/2, almost neutral). Very faint distorted

bedding., 8lightly irregular to very irregular, thick
to thin parting; some very irregular to hackly

fracture,
2460.0 2466.0 Misging,
Core 69
2466 .0 ' 2468.0 (1.7 feet) 0il shale, medium or rich: medium to

dark gray (4-2.5N) and some dark brownish-gray
(10YR 2/2). Very faintly bedded, Slightly irregu-
lar to very irregular, thick to thin parting; some
very irregular fracture, K
2468.0 2469, (1.1 feet) 0il shale, rich: dark brownish-gray to
,vadbm%/£i4, - brownish-black (10YR 2/2-1/2, almost neutral), Very

faintly bedded, Regular to slightly irregular,

A
s 2 , ) S o :
I, 2 thick to thin shaly parting; some very irregular

feldapar, e P s SN

L fracture, Some very fine disseminated crystals. A
wfvﬁ% Sample of shale with very fine disseminated crystals
(:é&Aﬂ) ’ from 2468.7 feet: X-ray - quartz, dolomite, illite,
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LIFHOLOGIC DESCRIPIION OF SAMPLES SUBMITTED FOR ASSAY

e slab samples fyom Shell 0il Cowmpany's J, M, Greeno

No. 1 corehole {(Con.)

Description

2471.3

2475.1

2477 .1

2478.3

2483.9

2475.1

2477.1

2478.3

2483.9

2486 .6

(1.1 feet) 0il shale, rich or medium; dark brownish-~

gray (10¥YR 2/2). Very faintly bedded, Regular to
irregular, thick to medium shaly parting; irregular
to hackly fracture, Rare very fine disseminated
crystals,

z ST Y - =1 1 . U
{1.6 foot) Gil shale, rich; dark brownish-gray to

brownish-black (10YR 2/2-1/2). Very faint bed-
ding to very falut smooth laminations. Regular to
irregulay, medium to thin shaly parting; slightly
irregular fracture. Rare black plant fossils.

PR

Rare fine dark brown crystalllne “Streaks .

(2.9 feet) 011 shale, rich: dark brownish-gray .

(10YR 2/2, rare 3/2; some is almost neutral). Very
faintly bedded; rare distorted streaks. Very
Irregular thick te thin parting; very irregular to
sharp hackly fracture, Rare diagonal Lo vertical
glossy shear surfaces with very distinct slicken-
sides.

(2.0 feet) 0il shale, rich: dark brownish-gray to

brownish~black (LOYR 2/2-1/2), Very faintly bed-
ded with some distorted streaks to irregular dis-
torted laminations. Very irregular to slightly
irregular, thick o thin parting; irregular to
sharp hackly fracture,

(1.2 feet) 0il shale, medium: dark brownish-gray

(LOYR 2/2, almost neutral) to dark gray (3.4-2.5N).
Very faint bedding and some smooth laminations,
8lightly irregular to regular, thick to thin shaly
parting; some hackly fracture. Some thick bands
of dense brownish-gray faintly bedded dolomite.

(4.4 feet) 01l shale, medium: dark brownish-gray

(10YR 2/2) to dark gray (3.5-2.5N). Very faint
bedding and some smooth to irregular distorted and
displaced laminations. Regular to very irregular,
thick to thin parting. Some thick to thin, dis-
torted to contorted and displaced bands of brownish-
gray dolomite, WVery rare small hard vitreous black
lenseg, Very rare diagonal glogsy shear surfaces
with slickensides. Very rare black.fossil fragments.

(2.7 feet) 011 shale, rich or very.rich: dark

brownish-gray to brownish-black (LOYR 2/2-1/2). Very
faint slightly irregular and distorted to smooth
laminations, Slightly irregular to very regular,
thick to medium shaly parting. Some thick cross-
fractured brownish-gray dolomite bhands at 2484.0-
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' LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M, Greeno
No. 1 corehole {(Com.)

From To Description

2484.1, 2484 ,3-2484.6 and 2485.3-2485.5 feet (like
2397 .5 feet). Rare pyrite blebs in dolomite bands,

2486 .6 2487 .6 (1.0 foot) 0il shale, medium: dark brownish-gray
(10YR 2/2, almost neutral), Very faint smooth
laminationa to streaked bedding. Very regular to
slightly irregular, thick to thin shaly parting;
some slight hackly fracture,

2487 .6 2489 .2 (L.6 feet) Dolomite and oil shale: dense dark
brownish-gray dolomite (10YR 3/2, almost neutral)
and some dark brownish-gray oil shale (1OYR 2/2),
Faint very smooth laminations. Very regular thick
to medium shaly parting. Very rare small soft
black organic nodules.

2489.2 2495.5 (5.5 feet) 0il shale, rich and medium: dark
brownish-gray to brownish~black (10YR 2/2-1/2,
some 3/2; some is almost neutral)., Faint to very
faint, smooth to slightly distorted laminations and
streaked bedding. Very regular to rare irregular,
thick to thin shaly parting; rare slight hackly
fracture, Rare brownish-gray crystalline limestone
bands and stringers. Very rare fine pyrite
stringers. Very rare small to fine black organic
nodules - some in brownish-gray calcite lenses with
pyrite,

~Sample of brownish-gray crystalline limestone band
i\ from 2490.0 feet; X-ray « calcite; some dolomite.

2495 .5 2498.5 (3.0 feet) 0il shale, rich or very rich: brownish-
black to dark brownish-gray (10YR 1/2-2/2). Very
faint slightly distorted laminations, Slightly
irregular to irregular, thick to thin shaly part-
ing; hackly to very irregular fracture. Some to
rare, very irregular resinous black organic streaks
and stringers. Rare short fractures with resinous
black coatings.

2498.5 2505,2 (6.6 feet) 0il shale, rich to very rich: dark
brownish-gray to brownish-black (10YR 2/2-1/2) and
some black (1.5N). Very faint smooth to slightly
distorted laminations. Very regular to some irregu-
lar, thick to medium and rare thin shaly parting.
very rare light colored pyrite stringers. Very
rdre fine waxy black streaks.

2505.2 2506.8 (1.6 feet) 0Ll shale, rich: dark brownish-gray
(10YR 2/2). Very faint smooth to slightly irregu-
lar and distorted laminations, Very regular to
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e LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY !

Core slab samples frem Shell Oil Company's J. M, Greeno
.No. 1 ecorehole (Con.)

From To Description

slightly irregular, thick to medium shaly parting.
Rare dense brown lenses and streaks, Rare very
irregular to vermiform vertical pyrite stringers.

2506 .8 251L.0 (4.1 feet) 0il shale, very rich to rich: black
(1.5N8) and brownish-black to dark brownish-gray
(10YR 1/2-2/2). Very faint eslightly irregular and
distorted laminations to very faint smooth bedding.
Regular to very irregular, thick te thin parting;
some very irregular to hackly fracture. Rare very
fine vitreous black streaks,

2511.0 2512.2 (1.0 foot) 0il shale, rich: dark brownish-gray to
brownish-black (L0YR 2/2-1/2). Very faint slightly
distorted to smooth streaked bedding, Regular to
irregular, thick to thin shaly parting.

2512.2 2513.0 (0.8 foot) 0il shale, rich; dark brownish-gray
(10YR 2/2, some 3/2)., Very faint smooth to slightly
distorted streaked bedding. Regular to ixregular,
medium and rare thin shaly parting. Rare fine
light colored pyrite streaks.

2513.0 2524.,7 (11.7 feet) 0il shale, rich and very rich: brownish-
black to dark brownish-gray (10YR 1/2-2/2) and some
black (L.5N). Very faint slightly distorted
streaked bedding and rare irregular laminations.
Regular to irregular, thick to very thin shaly
parting; some very irregular to hackly fracture.
Very rare fine brown crystalline and light colored
pyrite streaks, Very rare fine waxy black organic
streaks, Some irregular fractures with very fine
olive~gray crusts in upper 4,0 feet (very fine

grained pyrite?). A 1/2-inch white to light brownish-

gray silty crystalline tuff (?) band at 2518.9 feet;
a l-inch gray to yellowish-gray slightly calcareous
tuff band with very irregular stringers exteanding
fnto &hale below at 2520.7 feet. Some thin very
irregular and distorted gray pyritic stringers near
base,
f sample of white tuff band from 2518.9 feet: X-ray -
i_ feldspar; some analcite, ferroan, pyrite.
Ssample of gray pyritic stringers from 2524 .4 feet:
g: X-vay - ferroan, pyrite, mixed layer clay, feldspar,
quartg, analcite, dawsonite,
25247 2525.0 Missing.
Core 70
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J, M. Greeno
No. 1 corehole (Comn.)

From To Description

2525.,0 2530.8 (5.3 feet) 0il shale, very rich: brownish-black
(LOYR 1/2) to black (1.5N). Faint irregular dis-
torted laminations to very faint smooth streaked
bedding. Very regular to irregular, medium to very
Thin shaly parting; some very irregular to hackly
fracture. Some thin very irregular and distorted
buff stringers with rare pyrite at 2526.3 feet {like
2518.9 feet), Very rave fine pyrite streaks and
blebs,

2530.8 2536,3 (5.5 feet) Oil shale, rich: dark to rare medium

' brownish-gray (10YR 2/2, rare 3/2-4/2; almost
neutral). Very faint smooth streaked bedding and
rare fairly distinct bands. Regular to irregular,
thick to very thin shaly parting. Very rare fine
dark brown crystalline streaks with some pyrite,
Very rare black plant fossils on parting surfaces,
Very ra&te glossy aliegr-surfaces, A l-inch band of
gray (3.5-5N) sllty crystalline material with very
fine disseminated pyrite and contorted stringers
extending into shale below at 2534.0 feet. Some
very irregular pale yellow to light brownish-gray
(2.5Y 8/3 to 10YR 6/2) earthy stringers at 2535.3
feet, A 0.3-foot band of medium to light brownish-
gray (10YR 5/2-6/2) faintly laminated tuffaceous (?)
shale at 2535.6~2535,9 feet,

[ASample of gray band with very fine disseminated

" pyrite from 2534.0 feet: X-ray - pyrite, marcasite,
_ Feldspar, analcite, dawsonite,

{’Sample of pale yellow to light brownish-gray

*  stringers from 2535.3 feet: X-ray - mixed layer

i clay, ferroan, feldspar,

2536.3 2537 .6 (1.3 feet) 0il shale, very rich: brownish-black to
dark brownish-gray (LOYR 1/2-2/2), Very faint smooth
bedding to falnt smooth laminations. Very regular
to slightly irregular, medium to very thin shaly
parting. Rare very fine brown crystalline streaks.

2537.6 2539.3 (1.6 feat) 0il shale, medium or lean: dark gray
(3-3.5N) and dark browmish-gray to brownlsh-black
(10YR 2/2-1/2), Very faint irregular distorted
laminations and some very faint bedding, Regular
to irregular, medium to thin shaly parting. Rare
small demse brown lenses with fine light colored
pyrite rims,

2539.3 2548.0 (8.6 feet) 0Ll shale, rich or very rich: dark
brownish-gray and some brownish-black (1OYR 2/2,
some 1/2). Very faint smooth to slightly distorted
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LITHOLOGLC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il Company's J. M. Greeno
No. 1 corehole {(Con.)

From To Description

bedding and some laminations. Very regular and
some irregular, thick to thin shaly parting. Very
rare glossy shear surfaces with slickensides,

Rare brown crystalline lenses and spheres with
pyrite rims. Rare gray pyritic stringers (like
2534.0 feet), Very rare fine pyrite streaks and
blebs,

2548.0 2550.0 (2.1 feet) 0il shale, rich: dark brownish-gray to
brownish-black (1OYR 2/2-1/2, rare 3/2) and black
(1.5N). Very faint bedding and rare bands. Regu-
lar to irregular, thick to thin shaly parting;
some hackly fracture. Very rare fine pyrite
streaks .

2550,0 2554.3 (4.1 feet) 0il shale, lean to medium: dark and rare
medium brownish-gray (10YR 3/2-2/2, rare 4/2; some
is almost neutral), Very faint bedding and some
very faint distorted and displaced laminations,
Slightly irregular to very irregular, thick to
thin shaly parting. A 3/4-inch gray translucent
crystalline band at top with very irregular
stringers extending into shale below. Some irregu- |
lar buff crystalline stringers at 2553.2 feet,

2554.,3 2555.,5 (1.2 feet) 0il shale, rich: dark brownish-gray to

: brownish-black (LOYR 2/2-1/2, almost neutral).
Very faint bedding and rare distorted laminations,
Regular to irregular, medium to thin shaly part- ‘
ing; seme hackly fracture. Rare hard.cherty black
lenses with pyrite rims, -
2555.5 2557.7 (2.0 feet) 0il shale, medium or lean: dark to rare
: medium brownish-gray (lOYR 2/2, raxe 3/2-4/2; some
is almost neutral). Very faint slightly distorted
to smoeth bedding and rare laminations. Regular
to irregular, thick to very thin shaly parting,
Rare very fine crystalline streaks wigh pyrite.

2557.7 2562.0 (3.1 feet) 0il shale, lean to very lean: dark
brownish-gray (LOYR 2/2-3/2, almost neutral gray).
Very faint smoeth bedding to faint distorted and
rare contorted laminations; some thick brownish-
gray dolomite bands, Regular to irregular, thick
to very thin shaly parting. Rare glossy shear
surfaces., Rare black.fogsil.fragments (fish
bones?).
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LEITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTEDR FOR ASSAY

Core slab samples from Shell 0Ll Company's J. M, Greeno
No. 1 corxehole (Con.)

From To Description

2562.0 2563.6 (1.5 feet) 0il shale, lean: dark brownish-gray
(10YR 2/2-3/2 some is almost neutral), Very
faint smooth to slightly distorted streaked bed-
ding. Regular to irregular thick to very thin
shaly parting; common hackly fracture,

2563.6 2564.9 (0.8 foot) OLl shale, medium: dark brewnish-gray
(LOYR 2/2-3/2). Very faint streaked bedding and
some very fine laminations., Slightly irregular to
very lrregular, thick to thin parting. Rare black

- fossil fragments. N -

2564,9 - 2567.,1 (2 1 feetY 0il shale, rich or very rich: dark
brownish-gray to brownish-black (10YR 2/2-1/2).
Very faint smooth streaked bedding and some smooth
to distorted laminations. Regular to slightly
lrregular, thick to thin shaly parting. Rare
small black cherty lenses with very fine dissemi-
natead pyrite

2567 .1 2576.2 (8.5 feet) 0il shale, lean: dark gray (2.5~3N;
slight brown tint); some thick to very thick bands
of brownish-gray (lOYR 4/2, almost neutral) massive
dolomite, Very faintly bedded, Regular to irregu-
lar, very thin to medium and rare thick shaly part-
ing; common hackly fracture, Very rare black
cherty, lenses and vitreous black organic streaks,
Rare black fossil fragments.

2576.2 2578.2 (1.9 feet)0il-eHale, ¥ich: dark brownish-gray
to brownish~black (10YR 2/2-1/2), Very faint
smooth to slightly distorted bedding, Regular to
irregular, thick to thin shaly parting. Rare

_ very small pyrite blebs,

2578.2 2580,7 (2.0 feet) 0il shale, lean: dark brownish-gray
(LOYR 2/2, rare 3/2; almost neutral)., Very faint
smooth to slightly distorted streaked bedding,
Regular to slightly irregular, medium to very
thin shaly parting, Rare dense dolomite streaks
and bands - some with disseminated pyrite.

2580.7 2582.6 (1.4 feet) Oil shale, medium: dark brownish-gray
(10YR 2/2; some is almost neutral), Very faint
bedding and some fairly distinct irregular laminae
and streaks, Regular and rare irregular, thick to

thin shaly parting. Very rare glossy shear surfaces,

2582,6 2584.3 (1.6 feet) 0il shale,.vich: dark brownish-gray
' (LOYR 2/2, some 3/2), Very faint bedding and some
fairly distinct laminae, streaks and lenses,
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* LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY .
Core slab samples from Shell 0il Company's J, M., Greeno _ !
No. 1 corehole {Con.) b
From To Description
Regular to irregular, thick to thin shaly parting.
Rare glossy shear surfaces., Very rare black cherty
lenses with pyrite rims,
Core 71 .
2584.3 2585.0 (0.8 foot) 0il shale, medium: dark brownish-gray

(10YR 2/2, almost neutral). Very faint bedding. _ L
Slightly irregular to very irregular, medium to
very thin shaly parting.
2585.0 2587 .9 - (2.9 feet) 0il shale, medium or rich: dark browmish-
- gray (1O0YR 2/2). Very faint smooth to slightly
distorted bedding, 8lightly irregular to irregular,
thick to thin shaly parting; common hackly fracture.
Very rave small resinous black organic {7) lenses,
Very rare small black cherty lenses with pyrite :
rims. Some TipHEer (10YR 3/2-4/2) shale in lower i
) 0.2 foot. i
2587.9 2590.0 (2.0 feet) 0il shale, rich: brownish-black to dark
and rare medium brownish-gray (LOYR 1/2-2/2, rare
3/2-4/2)., Very faint distorted bedding; some
distorted and displaced laminations and rare bands ﬁ
in lower half, Very regular to irregular, thick
to thin shaly parting. Rare black fossil.fragments
(?) on parting surfaces, Rare small hard black
cherty lenses with pyrite rims, Very rare fine
gray stfifigers with very fine disseminated pyrite.
2590.0 2590.9 (0.7 foot) 0il shale, medium; dark brownish-gray
(1OYR 2/2, rare 3/2), Fairly distinct distorted |
and displaced laminations to very faint bedding.
Irregular thin to very thin shaly parting; hackly ‘
|

fracture, A 0,2-foot band of gray (4.5N) dolo-
mite at top, Badly broken up uneven sample split.
2590.9 2593.9 (3.0 feet) 0il shale, medium and some lean: dark
to rare medium browmish-gray (LOYR 2/2-3/2, rare
4/2). Very faint smooth to slightly distorted
laminations and streaked bedding, Regular to
irregular, thick to thin shaly parting, Very rare
fine brown dolomite lenses, Rare fractures with
olive-gray earthy erusts, Rare fine pyrite blebs.
A short vertical fracture with hrown to black
_ pitchy filling at 2591.6 feet,
2593.9 2595.4 (1.5 feet) 0il shale, medium; dark brownish-gray

(10YR 2/2, rare 3/2). Very faint streaked bedding
and some slightly irregular and distorted lamina-
tions. Very regular to irregular, thick to thin
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' LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell 0il COmpaﬁgig J. M, Greeno
' ) No. 1 corehole (Con.),.:

From To Description

shaly and rare papery parting. Rare fine gray
pyritic streaks, Rare olive-green silty crusts
. on parting surfaces. Very rare gloassy shear surfaces,
(1.7 feet) 0il shale, medium: dark brownish-gray
., ~CI0YR 2/2, vare 3/2; almost neutxal), Very faint
- smooth streaked bedding. Regular to irregular,
- medium to very thin parting; hackly fracture, Badly
' B . broken.up; uneven sample split,
2597 .5 2598.9° - (1.4 feet) 0il shale, medium: dark brownish~gray
S (10YR 2/2, some 3/2), Very faint smooth to slightly
distorted streaked bedding, Very regular to irregu-
lar, thick to medium shaly parting., Rare fractures
with olive-gray crusts., Rare fine brownish-gray

2595.4

. dolomite streaks,
2598.9 - . 2603.0 (3.5 feet) 0il shale, medium: dark brownish-gray
R (1L0YR 2/2, rare 3/2), Very faint smooth to slightly
" distorted laminations and streaked bedding., Regu-

lar to irregular, thick to thin shaly parting; some
hackly fracture, Some gray to brownish-gray dolo-
mite streaks and laminae in lower half, Very rare
fractures with olive-gray earthy crusts,
'{ Sample of gray and brownish~gray laminated dolomite
band from 2602.7 feet: X-ray - dolomite; some
‘ pyrite, quartz,

2603.0 261L1.7 (8.7 feet) 0il shale, medium: dark brownish-gray
and rare brownish-black (10YR 2/2, some 3/2, rare
1/2). Very faint smooth to distorted laminations
and streaked bedding. Regular to irregular, thick
to thin shaly parting. Very rare brownish-gray
vermiform crystalline stringers with pyrite, Some
dense brownish-gray dolomite bands at 2609.6 to
2610.1 feet. Very rare black cherty lenses with

. pyrite rims, T e

2611.,7 2619.3 (7,4 feet) 0il shale, medium and some rich: dark
brownish-gray and some brownish-black (10YR 2/2-
1/2, rare 3/2; some is almost neutral)., Very
faint smooth to distorted laminations and streaked
bedding. Very regular to rare irregular, thick
to very thin shaly parting; comnon hackly fracture,
Some laminae and medium to thick bands of dense
brownish-gray dolomite with some vertical bitumen
filled fractures, Rare thin granular pyrite
stringers. Very rare glossy shear surfaces. Very
rare small black organic (?) lenses,
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LITHOLOGIC DESCRIPTICON OF SAMPLES SUBMITTED FOR ASSAY

Core slab samples from Shell Qi1 Company's J. M. Greeno
No. 1 corehele (Con.)

From To Degeription

2619.3 2623.5 (4.1 feet) 0il shale, rich; dark brownish-gray to
brownish-black (LOYR 2/2-1/2). Very faint smooth
and rare distorted lamimations. Very regular thick
to thin shaly parting; very fine hackly fracture.
Some very fine pebbly parting surfaces (micro
fossils?). Rare small black organic nodules with
some fine crystalline rims, Rare fine dark brown
crystalline laminae. A very thin zone of common
disseminated fine dark brown resinous platy
crystals at 2620.3 feet.

Sample of shale with dark brown platy crystals from
2620.3 feet: X-ray - apatite (hydroxylapatite?),
dolomite,

2623.5 26242 " (0.6 foot) Limestone: dark gray (3.5N; slight
brown tint). Dense, massive, Irregular parting
and fracture, Some fine fractures with crystalline
calcite crusts,

2624 .2 2625.3 {1.1 feet) 0il shale, very lean: dark gray (2.5-
3N; very slight brown tint), calcareous. Very
faint smooth bedding. Regular to slightly irregu-
lar, wedium to very thin shaly parting; some hackly
fracture, Very rare fine pyrite streaks, (Test
tube gave coaly odor).

2625.3 2627 .3 (2.0 feet) 0il shale, very lean; dark gray (3.5N;
some slight brown tint), very calcareous. Very
faint smooth to distorted bedding, Very regular
to some irregular, thick to thin shaly parting;
some very irregular fracture,

2627 .3 2629.3 (2.0 feet) 0il shale, very lean: dark gray (2.5-
3N), very calcareocus. Very faint smooth to dis-
torted bedding., Regular to irregular, thick to
medium shaly parting. (Test tube gave coaly odor}.

2629,3 2632.6 (3.3 feet) 0i1 shale, very lean: dark gray (3N;
some very slight brown tint), very calcareous,
Very faint smooth bedding. Very regular and rare
irregular, thick to medium shaly parting; some
very irregular fracture. A thin distorted white
dolomite stringer at 2632.2 feet. Very rare
small waxy black organic nodules.

2632 .6 2634.3 (2,0 feet) 0il shale, lean or medium: dark
brownish-gray and rare brownish-black (10YR 2/2,
rare 3/2 and 1/2; almost neutral), slightly"
calcareous in part. Very faint smooth bedding.
Very regular to slightly irregular, thick to

. thin shaly parting; hackly fracture, Rare fine pyrite
lenses and blebs,

o

f"'\-‘""kr‘ﬂ."—m‘
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LITHOLOGIC DESCRIPTION OF Si:i7 " 1.0 "TED FOR AGSAY:-

Core slab samples from Shell Q€% g;mpéﬁ§3s J. M. Greeno
No, 1 corehole '{Con.)

From To ' Description

2648.0 2648 ,1 (0.1 foot) Limestone:; gray (4N), Massive, fine
crystalline., Very irregular fracture. Some large
clam fossils,

2648 .1 2649 .0 Missing,

2649.0 2650.0 (0.1 foot) Mudstone: gray (4N), very calcareous,
' massive, Very irrvegular fracture,

26500 2653.0 (0.1 foot) Same.

2653.0 2656 .0 (0.1 foot) Claystone: dark gray (3.,5N), slightly
o calcareous, massive, Very irregular fracture;
some fracture surfaces have waxy luster,

2656 .0 2659,0 (0.1 foot) Some but with irregular shaly partings
' with waxy luster,
2659.0 2662.,0 (0.1 foot) Mudstone: gray (4N), slightly calcareous,
masgive, Very lrregular fracture,
2662.0 2674.0 (0.7 foot) Mudstone and limestone: light to medium

gray (6-5N), massive, Very lrregular fracture.
Some disseminated pyrite at 2668 feet,

2674 .0 2686.0 (0.5 foot) Mudstone and claystone:; medium to dark
gray (4-3.5N), slightly calcareous, massive., Very
irregular fracture and rare irregular shaly part-
ing. Some very fine disseminated pyrite,.

2686 .0 2689.0 (0.2 foot) Mudstone: gray (4.5N; very slight green
tint), slightly calcareous, massive, Very irregular
fracture,

2689.0 2692.0 (0.3 foot) Mudstone:; medium to dark gray (5-3.5N),

slightly calcareous to very caleareous, massive.
Very irregular fracture.

2692.0 2695.0 (0.2 foot) Mudstone: gray {(5-5.5N, very slight green

tint), very slightly calcareous, massive, Very
irregular fracture, Rare fine interlacing dull
black stringers.

2695.0 2695.9 Missing.

2695.9 2698 .4 (2,5 feet) Limestone: light to medium gray (6-5N),

" fine crystalline, wmassive, Trrepular thick part-
ing, Rare small round granular pyrite masses,

2698 .4 2701.0 (0.3 foot) Limestone: medium to light gray (5.5-
ON, very slight green tint), marly, massive. Very
irregular fracture, Some turretella snails, ‘

2701.0 2704.,0 (0.2 foot) Claystone: light gray (6N; slight green

tint), slightly calcareous, massive, Very irregu-

lar fracture, Some irregular to dendritic dull

. black stringers and streaks,

Bottom of sampled section
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‘ © Rruct0GIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY »

Core slab samples from Shell 0il Company 's J. M, Greeno
No. 1 corehole {(Con.)

From To Description

2634.3 2635.6 (1.4 feet) Shale: dark gray (2.5N; slight brown
tint), very calcareous, Very faint smooth to
distorted bedding. Regular to very irregular,
medium to6 thin shaly parting; very irregular
fracture.

2635.6 2637 .3 (1.5 feet) Limestone: dark gray (3.5N; slight
prown tint). Dense, massive. Regular to very
irregulax thick parting.

2637 .3 2639.3 (2,1 feet) Shale and mdstone; dark gray {3.0-
2.5N; some slight brown tint), very calcareous,
Very faintly distorted bedding and some massive,
Regular to very lrregular, medium to thin parting;
very irregular fracture. Some dark brownish-
gray (10YR 3/2-2/2) oil shale near base. Rare
fossil bone (7) fragments.

2639.3 2641.6 (2.3 feet) Mudstoné: dark to rare medium gray
(2.5-3.5, rare 4N), very calcareous. Massive and
rare very faint bedding. Very irregular and some
slightly irregular, thick to thin parting; very
irregular fracture., Rare very small dark brown
to black specks, Rare very large clam fossils
(2640 .1 feet). e T g T

2641.6 2643.,5 (1.9 feet) Limestone: medium to light and rare
dark gray (4-6, rare 3N). Irregular distorted
streaked bedding and some distorted to contorted
and folded laminae and stringers. Irregular
fracture and parting., Some is fine crystalline.

2643.5 2644 .0 Missing.
Core 72
2644 .0 2644 .2 (0.2 foot) Mudstone: dark brownish-gray (L0YR

2/2, almost neutral), very calcareous, massive.
Very irregular fracture and parting. Some brown
to buff crystalline specks,

26442 2645.0 Missing.

2645.0 2645 .2 (0.2 foot) Same as above, Some large clam fossils,
2645 .2 2647.0  Missing. T ——

2647 .0 2647 .1 (0.1 foot) Limestome: medium to dark gray (4-2.5%;

slight brown tint). DMassive, fine crystalline,
Common light brown translucent crystalline masses.
Some large clam fossils, B _
Sample of limestone with brown crystalline masses

. from 2647 .0 feet: X-ray - caleite; some pyrite.
2647 .1 2648 .0 " Missing.
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