CORE LAG U. 5. GEOLOGICAL SURVEY

.um:;.:orm Arco-Federal 2B PAGE 1 OF
LOCATION Sec. 10, T. 3 5., R. 96 W,, Rio Blanco Co., Colorado ELEVATION 7250 GL TOTAL DEPTH
) - .
DATE BEGUN . 10/10/68  psTe compLETEDLC/31/68pR)  pR, Carmack LoGGep gY? - B. Cashion and R.B. O Sullivan
CASING ‘REMARKS:, Colors described with core wet
FROM To [ThEK LITHOLOGIC DESCRIPTION

1084.011084.5 0.5| 0il shale, brown to gray, varved, graded fair

84.5 84.6] 0.1§y Tuff, tan, calc, irr top and base

84.6 93.3] 8.7| 0il shale, brown to dk gray, varved, grac mod

93.3| 93.35|0.05| Tuff, ten extremely irr

93.35 94.3 |0.95| Interbedded marlstone and tuff, abundant contorted bed

94.3 96.3] 2.0} 0il shale, dk brown to dk gray, grade mod, abundant thin numerous beds of tuff

contorted bedding, many dikes

96.3 10.1113.8] 01l shale, tan to dk gray, sgrade fair to mod, contorted bedding, numerous tuff core meg

beds (est. 40%), lower 5' contains less contorted beds than above, 1/8" siltstone 1113.4-1114.0

at base, dk brown, spotted white, very even top and bottom,

1110,11117.1 7.0] 0il ghale, tan to dk brown, grade fair to mod, slightly less than above, contains

aey g

numerous tuff laminae, some irr bedding, tuff bed - top at 1112.1 (1/8" thick) -

tuff dk brown spotted white, even top and slightly irr base
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CORE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE Arco-Federal 2B PAGE 2 OF
LOCATION ELEVATION .. TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER , LOGGED BY
CASING ,REMARKS:
FROM To | pey LITHOLOGIC DESCRIPTION
1117.3]1198.8 | 81.7] Siltstone, 1t gray to tan, contains laminae and thin beds of oll shale up to core msg
1/8" thick, bedding extremely contorted, some grains to v f grained size, 1128.7-1129.7
numerous blebs of organic matter decreasing downward from 1138 to 1142 extremely| 1130.0-1132.7
contorted bedding
mixture of siltstone and ¥ lean oil shale beds or laminae, some thin ¥ f gr ss core mse
beds are present interval ¥ calcareous & tuffaceous, contains zones of dk spotted 1145.8-1146.2
material - spots may be analcite, 1154-1156 contains slightly greater amount 1148-1148 .4
of organic matter 1150.7-1151.0
1158.0-1158 .4
T 3=t820
98.8 99.7 .91 0il sghale, gray to brown, wvarved, lean grade
1199.711200.0 .3} Core msg
1200.0/1200.4 Al 8iltstone, 1t gray, tuffaceous, contorted bedding, calc
00.4 00.5 .1} Tuff, med gray, slightly cale, irr top & hase
00.5 01.0 .5l 0il shale, brow to dk gray, varved, mod grade
1201.0[1202.6 1.6/ Siltstone, Lt gray, tuff, contorted bedding, calc

sloy [ig

GPO 846 - 153



CORE LOG U. S. GEOLOGICAL SURVEY

DRILL HOLE Arco=Federal 2B PAGE 3
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER LOGGED BY
CASING REMARKS:
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1202.611206.0 3.4] 0il shale, gray to dk brown, varved,silty, grade mod, unit centains several V
thin tuff beds, 1" tuff at 0.1' above base, grade decreases downward - lower 2'
grade fairx
06.0 07.6] 1.6 Siltstone, lt gray, contorted bedding, contains lenses of organic matter
07.6 08.0[ 0.4 0xl shale, tan to dk brown, grade fair
08.0 12.5] 4.5| Siltstone, gray to tan, tuffacecus, contains several thin evenly bedded
tuffs between 1208.5 - 1209.4, most of sequence is contorted and contains irr
dikes
12.5 12.6; 0.1] 0il shale, tan to brown, grade fair
12.6 12,9/ 0.3} Siltstone, 1t gray, contains thin oil shale laminae
o
1212.9]1214.0 1.1] 0il shale ¢ dk brown to dk grayv, contains thin tuff lenses, irr bedding M
grade rich i

GFRO 846 - 153



CORE LOG U. S. GEOLOGICAL SURVEY

Arco-Federal 2B

DRILL HOLE PAGE
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER, LOGGED BY
CASING REMARKS:
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1214.0|122%4.6 {10.6| Marlstone, brown to dk gray, ¥ silty, grade lean to fair, lower 2% better
grade, contains abundant tuff beds and intrusions, some contorted beds, lower
part is varved
24.6 26.7 2.1 Tuff, 1t grav to tan, even top & basge, calc, contorted bedding, thin lenses of
oil _shale sas mach leite?)
26.7 31.8 5.1 0il shale, brown to dk gray, mostly laminated, rare contorted bedding and
micro-dikes, grade fair to mod
31.8 34.2 2.4] 0il shale, dk browa to dk gray, laminated, numerous tuff beds less than 1/8"
thick, grade rich
34.2 43,0 8.8| 0il shale, brown te dk gray, mostly laminated, rare contorted bedding; two
1/2" tuffs between 1238.6 - 1238.8 - even tops & bases, brown to gray, several
thin tuffs less than 1/8" thick, grade fair tc mod
o
43.01 46.3 3.3 0il shale, dk gray - dk brown, lamin., contains thin lenses c¢f tuff less than W
=
1/8" thick, srade rich
1246.311251.5 5.2 0il shale, brown to gray, varved, thin lenses of tuff less than 1/4" thick,
grade fair to mod

GPO B48-153



CORE LOG U. 5. GEOLOGICAL SURVEY

318y (g

DRILL HOLE .PHGOI“m.QOHm.H 2B PAGE .m OF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER : LOGGED BY
CASING REMARKS:
FROM to |THICK- LITHOLOGIC DESCRIPTION
NESS
1251.5 [1253.6 2.1 0il shale, dk brown & dk gray, varved, rare contorted bed, grade rich
53.6 54.0 0.4 Core msg
54.0 | 54.8 | 0.8| 0il shale, brown to dk gray, varved, grade mod
534.8 1 61.0 6.2 | Core msg
51.0 63.3 2.3 0il shale, brown to dk gray, varved, grade mod
63.3 66.3 3.0 0il shale, tan to dk brown, varved, contains several thin irr tuffs less than
1/4" thick, grade fair
66.3 69.0 2.7 0il shale, dk brown to dk gray, varved, grade rich
69.0 78.1 9.1 0il shale, brown to dk brown, varved, few ¥ _thin tuff beds less than 1/4" thick.
grade mod
78.1 | 81.0 2.9 0il shale, dk brown to dk gray, varved, few thin irr tuffs less than 1/4" thick,
grade rich
1281.0 |1283.2 | 2.2 0il shale, gray to brown, varved, grade mod

GP O 846-153



CORE LOG

U. 5. GEQLOGICAL SURVEY

DRILL HOLE __ Arco Federal 2B PAGE_ © OF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER ,LOGGED BY
CASING . REMARKS:
. THICK-
FROM T0 NESS LITHOLOGIC DESCRIPTION
1283.2 |1284.0 { 0.8 | Core msg
84.0 85.7 | 1.7 0il shale, brown to dk gray, varved, grade mod
85.7 86.0 10.3 Core msg
86.0 89.5 3.5 0il shale, brown to dk gray, varved, grade mod to rich. Contains 0.1' frr tuff
at 1288.3 - 1288.4
89.5 95.6 | 6.1 | 0il shale, dk brown to dk gray, varved, grade rich. Two 1/2" irr tuff beds at
1293.6 and 1293.8
95.6 11303.7 |8.1 | 0il shale, brown to dk gray, varved, grade mod, tuffs about 1/2" thick w/irr
tops and bases with tops at 1295.8, 1296.7, 1297.0, 1298.1, 1300.9. Tuffs Q.1'
thick, irr bedding, with tops at 1295.9, 1298.3, 1299.4
03.7 06.0 }12.3 0il shale, dk brown to dk gray, irr bed, predominate, some varves, grade med i
=
o
06.0 12,0 {6.0 | Core msg? i
[312.0 (1314.7 (2.7 0il shale, dk brown to dk gray, varved, grade mod. Few thin irr tuff beds
less than 1/2" thick

GFPO 846 -153



CORE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE Arco Federal 2B PAGE 7 OF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED—_____ DRILLER LOGGED BY
CASING REMARKS:,

FROM TO ._.h_mmm- LITHOLOGIC DESCRIPTION

1314.7 {1316.3 [ 1.6 0il shale, tan to dk brown, varved, grade lean. Lower l' is partially leached,

contains vugs filled with solid hydrocarbon

16.3 19.212.9 0il shale, dk brown to dk gray, irr bedding, contains lenses of tuff, ¥ irr

bedding, grade rich

19.2 22.6 1 3.4 | 0il shale, dk brown to dk gray, varved, grade mod

22.6 22.910.3 Tuff and o0il shale interbedded, oil shale dk gray, grade mod. Interval from

top dewn is as follows: 1/2" tuff, 1/2" o0il shale, 1/2" tuff, 1/4" oil shale,

2" tuff, ¥ irr bed

22.9 24.4 1.5 0il shale, brown to dk gray, varved, grade mod. Tuffs, irr bedding, tops at

1323,2" (1/4" thick), and 1323.6' (1" thick)

24 .4 26.9 | 2.5 0il shale, dk brown to dk gray, varved, grade rich

26.9 27.210.3 | Tuff and interbedded o0il shale, ¥ irr bedding. 0il shale is dk brown to dk

gray, grade mod. Tuffs are brown. Interval from top down is as follows:

1/4" tuff, 1/4" oil shale, 1/4" tuff, 1/2" o0il shale, 2-1/2" tuff

1337.2 |1331.1] 5.9 0il shale, dk brown to dk gray, varved, grade mod, irr tuffs 1/2" thick

tops at 29.3' and 30.3°

GPO B46-158
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CORE LOG U. 5. GEOLOGICAL SURVEY

EECRIE

DRILL HOLE ___Arco Federal 2B PAGE 8
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER LOGGED BY
CASING REMARKS:
FROM To |ThEes LITHOLOGIC DESCRIPTION
1331.1 [1331.5 | 0.4 | Tuff, brown, contorted, irr top and base
31.5 35.514.0 0il shale, brown to dk gray, conspicuously banded 1t brown, varved, grade
fair, Tuff bed 1/2" thick, top at 1335.1 w/irr top and base
35.5 37.7 1 2.2 0il shale, dk gray and dk brown, varved, grade rich
37.7 65.0 P7.3 0il shale, dk gray to dk brown, varved, grade fair. Tuffs, brown, irr tops
and bases, tops at 1338.9" (1/2" thick); 1339.2' (1" thick); 1339.5 (1" thick);
1339.7 (1-1/4" thick); 1339.9 (1" thick) 1340.9 (1/2" thick); 134L.4 (1/2" thick)
(all tuffs are contorted); 1352.8 (1" thick); 1356.3 (1/2" thick) 1361.2
(1/4" thiek); 1362.5 (1/2" thick); 1362.8 (1/2" thick); 1363.0 {(1/2" thick);
1363.2 (1-1/2" thick in this case w/ even top and base)
65.0 66.0 [ 1.0} Core msg
66.0 76.8 16.8 0il shale, brown to dk gray; varved; grade fair, core badly broken between
1366 and 1370, tuff at 1367.6 {(1/2" thick) irr top & base, contorted, tuff
at 1372.3 (1/2" thick) contorted; 1376.5 (1" thick)
1376.8 [L382.0 5.2 0il shale, dk brown to dk gray, varved, grade mod

GFPC 846 - 183



CORE LOG U. S. GEOLOGICAL SURVEY

DRILL HOLE Arco Federal 2B PAGE g
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER LOGGED BY
CASING REMARKS:
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1382.01384.3 2.3{0i1 shale, brown to dk gray, varved, grade fair
84.3 88.4 | 4.1|0i1 shale, dk brown to dk gray, varved; grade mod, core badly broken between
£ ’
1386 and 1388
88.4 91.0 2.6|Interbedded o0il shale and irr. tuff, contains .2' vuggy zone 1" below top;
"Wavy wmmwm o
91.0§1401.7 |10.7 owHammemu dk browm to dk gray, varved; grade mod, contains lenses of tuffl less
than 1/4" thick, the tuffs are aumerous, browsn,
1401.7 11.0 9.3|Core msg
11.0 18.0] 7.0[0il shale, dk brown to dk gray, varved,irr, grade mod to rich, contains tuffaceous?
lenses up to 1/2" thick, core from 1414-1418 badly broken
core msg
18.0] 38.6 | 20.6|0il shale, gray to dk brown, varved, some irr beds, grade fair, tuff- top at 1421|1401 6-1424.0
(1"thick) w/ irx top and base, xtal cavity bed from H#Nm&u:ﬁviwmmm.mu%mmwnowwwmwv <
. _ :
38.60 50.0 |11.4i0il shale, brown to dk gray, varved, grade fair, i
1450.011452.6 2.6{0il shale, dk brown to dk gray, varved, grade rich, few thin irr, tuff beds lesas than
1/4" thick

GPQ 846- 153



CORE LOG U. 5. GECLOGICAL SURVEY

RSN

DRILL HOLE Arco-Federal 2B pace_10  oF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER LOGGED BY
CASING REMARKS:,
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1452.6 [1469.3 | 16.7| 0il shale, dk brown to dk gray, varved, grade fair, tuff, grayish brown, top at |core msg
1465.4 (1/4" thick) 1460-1461.2
69.3 72.0 2.7] 0il shale, dk gray to dk brown, varved, some irr laminae, grade rich
72.0 77.7 5.7] 0il shale, brown to dk gray, varved, mainly regular but some irr varves, upper
part grade mod, lower 1' grade fair
77.7 80.0 2.3 0il shale, gray to almost black, varved, some irr varves, grade rich
80.0 98.0 1 18.0| 0il shale, tan to dk brown, varved, grade lean, core from 1480.8 to 1489.0 badly| core msg
broken, many pieces of core are stained az dead white, probably fyrom nahcolite 1489.0-1496.0
98.0 11500.6 2.6 0il shale, med gray to almost black, some varving but most layers lenticular,
contains numerous thin (less than 1/8" thick) tuffs in lower 1', grade rich
1500.6 04.0 3.4 0il shale, brown tc dk gray, varved, grade fair, tuff - top at 1502.3 (1-1/2"
thick), contains laminae of organic material, tuff contorted
1504.0 | 1505.5 1.5] 0il shale, tan to dk dwoﬂﬂu numerous tuff laminae less than 1/8" thick

GFO 846-133



CORE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE Arco Federal 2B PAGE 11
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED. DRILLER. LOGGED BY
CASING REMARKS:
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1505.5 |[1509.5 | 4.0 0il shale, dk brown to almost black, irr varving, grade rich, contains numerous
1t gray tuff laminae, tuff as follows - tops at 1506.8' (1-1/2" thick);
1507.3" (1" thick); and 1/2" tuff at base of interval Toi.. ey ©
09.5 12.012.5 0il shale, brown to dk gray, varved, grade mod
12.0 14,2 12,2 0il shale, dk brown to alwost black, varved, grade rich, contains numerous tuff
laminae, tuff top at 1513.1 (1/2" thick) irr, interval contains some pyrite
nodules
14.2 18.0 | 3.8 | 0il shale, gray to dk brown, varved and contorted, grade fair to mod, contains
thin zones about 2" thick of tuff intrusions, irr tuff. - top at 1517.5 (1" thick
18.0 27.019.0 0il shaie., brown to dk gray, varved, grade fair, .3' vuggy zone at top
27.0 27.510.5 Tuff. blue gray, fine grained in upper part, tan coarser grained and contorted
in lower part, top is even, base slightly irr (Mahogany Marker?) =
__ g
27.5 32.5 | 5.0 | 0il shale, brown to dk gray, varved, grade fair, 1" irr tuff at base 3
32.5 35.0{2.5 0il shale, dk brown to almost black, wvarved, grade rich to wvery rich
1535.0 |1538.3 { 3.3 | 01l shale, dk bray to dk brown, varved, some beds irr, grade mod

GFQO 846 =153



CORE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE Arco-Federal 2B PAGE 12 OF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER ., LOGGED BY
CASING REMARKS:
FROM 10 |[ThEk LITHGLOGIC DESCRIPTION
1538.3 |1554.3 [16.0 0il shale, dk brown to dk gray, varved, some beds irr, grade rich, core msg
conspicuous pyriti zone from 1538.4 - 1538.7, interval containg numerous 1550.6-1551
thin, tan tuff beds, a concentration of tuff beds between 1545 and 1546.4, a
zone of intruded tuffs between 1551.8 and 1552.1 %ﬁ%;uxgai‘ﬁ,v oD e
1554.3 |1559.0 | 4.7 0il shale, brown to dk gray, varved, w/some irr bedding, grade mod
59.0] 67.3 8.3| 0Oil shale, tan to dk gray, bedding mostly contoried, grade rich, numerous tuff
intrusions
67.3| 72.3 5.010i1 shale, tan to dk gray, varved, grade mod, some thin tuff lenses less than 1/4 thick
72.3] 76.0 3.7|/0il shale, gray to dk gray, contorted, varved, grade rich, contains anumerous irr
lenses of tuff less than 1/4" thick
76.0] 78.8 2.8| oi1l shale, gray to dk brown, varved, grade fair
1o
78.8| 82.5 3.7| 0il shale, dk gray to almost black, varved, grade rich, wavy and contorted bedding, W
tuffaceous?, xtal cavity at 1579.8 {0.1' thick), gilsonite lemses at 1581.3° i
{1/8" thick)
82.5] 98.0 15.p 0il shale, gray to dk gray, varved, grade mod LO ricn, CONC&Ains NUMErous Tufr
lenses—and thin bedse lessthen 1/4" rhick wmwueh of core badly broken contains
several thin vuggy and punky zones
COTE 05g
1598.0|1604.0 6.0|/0il shale, tan, varved, grade lean, core badly broken 1600-1601

GPC 846 - 153




CORE LOG U. 5. GEOLOGICAL SURVEY

3oy [11g

LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER, LOGGED BY
CASING ,REMARKS:
THICK~
FROM TO NESS LITHOLOGIC DESCRIPTICN
1604.0(1610.0 6.0|01il shale, dk brown to dk gray, core badly broken, grade mod
10.0( 20.0 |[10.0|Core msg
2¢.0 20.8 | 0.8|0il shale, lt to dk gray, varved, grade mod, punky, vuggy zone (0.3') at base,
core badly broken ) ,
20.8 31.4 110.6§0il shale, 1t teo dk gray, varved, grade fair, punky,vuggy zones, tops at 1626.2
(0.2" thick) and 1628.0 (0.1' thick) both zomes comtain pyrite, core badly broken
31.4 32.5 1.1|01i1 shale, dk gray to almost black, grade rich
32.5 35.3 2.8|0il shale, tan to dk gray, varved, grade fair
35.3| 36.3 | 1.0|0il shale, lt gray, punky, vuggy, porous, grade lean. Lower 1/2 is badly broken
36.3 37.0 0.7101i1 shale, tan to dk gray, varved, grade mod
37.01 44.0 7.0]Core msg
4.0 45.3 1.3|0il sghale, tan to lt gray, vuggy, punky, porous, grade lean, core badly broken
1645.3 (1647 .4 .§ 2.1|0il shale, Lt to dk gray, varved, grade mod

GPO 848 -153



CORE LOG U. 5. GEDLOGICAL SURVEY

DRILL HOLE Arco-Federal 2B PAGE_1&  oOF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER ,LOGGED BY
CASING REMARKS:
FROM To |Thek LITHOLOGIC DESCRIPTION
1647 .4 11649,5 2.1|01il shale, 1t gray, vuggy, punky, porous, grade lean, core badly broken
49.5 51.3 1.8]011 shale, tan and 1t gray, varved, grade lean, silty
51.3 54.0 2.7|Marlstone, tan, silty, vuggy, badly broken, evidently 2 feet of core misging
although there iz no record of it
54.0 55.2 1.2]011 shale, 1t to med gray, varved, grade mod, lower 0.5' contains many oblate~shaped,
white xtln pods (1/8"-1/4" diameter)
55.2 55.6 0.4]04i1 shale, tan to it gray, vuggy, punky, porous,grade lean, several bladed xtal
cavities, probably weathered-out nahcolite, silty, contains some white oblate
xtln pods
55.6 67.0 {11.4]0il shale, tan to lt gray, silty, grade lean, numerocus tuff intrusions as much as
1/4" thick, numerous oblate white xtln pods (there is 1.2 £t of core representing
this interval. Canndt determine which part is missing) 4
:
167.0|1682.0 |}5.0}0il shale, tan and 1t gray, some varving, grade fair to leam, 0.4' punky, vuggy i
zone at top and one at 1667.7 (0.1' thick) and one at 1668.0° (0.4' thick).
conspicuous zone of white xtln pods at 1668.6° (2.6™ thick). Core badly broken.
Lower 1/2' containg zone of white xtln pods
GPO 846-153




CCRE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE ___Arco-Federal 2B PAGE___ 13  oF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER. LOGGED BY
CASING REMARKS:__
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1682 .0 [1691.7 9.7 | Marlstone, lt gray, varved, pyritic. Lower 3 ft contains white xtln pods core msg
and lenses Lower 3 £¢ 18 vugey with wvugg containine white carbonateand speeks 1684-1686
of pyrite. Some thin zones of lean oil shale in lower 3 £t
91.7 1 1700.6) 8.9 ] 0il shale, brown to dk gray, varved, grade rich, vuggy, punky,porous zone top
at 96.0 (0.5' thick)
1700.6 01.31 0.7 | Tuff, 1t tan, interbedded with oil shale, top wvery irr, base even. Interval is
as follows from top: 0.15' tuff, 0.03' oil shale {(lean), 0.25' tuff, 0.19' oil
shale (grade mod), 0.08" tufs
01.3 15.0113.7 | 0i1 shale, tan to dk gray, varved, grade fair, vuggy, punky porous zone top at
1710.0 (1.0' thick). Lower 2.0' is lean oil shale. . Core badly broken
15.0 18,0} 3.0 | Core msg
18.0 22.4 | 4,4} 0il shale, tan to 1t gray, varved, grade lean, vuggy, punky, porous zomes at _m
1719.2 (0.3 thick) 1720.3 (0.1' thick) =
5
22.4 23,11 0.7 | 0il shale, dk gray to almost black, varved, grade rich . »
23.1 26,01} 2.9 | 0i1 shale, 1t te dk gray, varved, grade mod. Core badly hraken
1726.0 |1728.0 | 2.0 | 011 shale, tan to 1t gray, varved, grade fair Core badlsy bralken

GF G 846 -153



CORE LOG U. 5. GEOLOGICAL SURVEY

DRILL HOLE PH.OOIM_WQQHNH 2B PAGE Hm OF
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER, ,LOGGED BY
CASING REMARKS:

FROM TO 4._4.___mmm . LITHOLOGIC DESCRIPTION

1728.0 11732.9 | 4.9} 0il shale, 1t to dk gray, varved, grade lean to fair. Core badly broken

1728.0- 1729.27 Well developed pyrite cubes at 1729.0°

32.9| 45.8 |i2.9 | 0il shale, 1t to dk gray, upper 3.0' grade lean. Lower part - grade fair.

Several wvuggy, punky porous zones. Numerous thin tuff intrusions and beds.

Contains leached zomes, solution cavities and brecciated zones resulting from

minm A TR

leaching of nahcolite(?). Lower 8' bedding is more regular. Lowermost 207

badly broken

45.8 52.0 6.2 | Core msg

52.01 52.5 0.5} 0il shale, 1t to dk gray, varved, grade fair. Core badly broken

52.5| 54.6 | 2.1| 0il shale, tan to 1t gray, varved except upper 1.2' where bedding is very

contorted, grade fair. Some tuff intrusions in lower 0.6'

54.6 55.0 0.4] 011 shale, dk brown to almost black, wvarved, grade rich

55.0 59.2 | 4.2 0il1 shale, tan tec dk gray, varved, grade fair

LEERTTE

59.2 62.7 3.5 10il shale, gray to almost black, varved, grade rich

1762.7 11764 .0 | 1.3 {Siltstome, tan, dolomitic, core badly broken

GFO BAE -~ 152



CORE LOG U. S. GEOLOGICAL SURVEY

DRILL ROLE___ Arco-Federal 2B PAGE 17 of
LOCATION ELEVATION TOTAL DEPTH
DATE BEGUN DATE COMPLETED DRILLER , LOGGED BY
CASING REMARKS:,__
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1764.0(1768.1 | 4.1| 0Qil shale, 1t tam to Lt gray,varved, grade lean, several tuffs as follows:
1765.0°(1/8"), 1765.15 (1/8"), 1766.7’ (1/2"), 1766.85 (3/8"). Several solution
cavities in lower 2 feet. qum.o\no qum.m\oowm badly broken
68.1 70.8 2.7] 0il shale, gray to almost black, varved, grade rich
70.8 70.9 0.1} Tuff, intrusion, tannish gray
70.9 81.1 )10.2] 0il shale, 1t to dk gray, varved, grade mod
81.1 82.2 1.1] 0il shale, lt to dk gray, vuggy, punky, porous, grade fair
82.2 20.0 7.8 0il shale, brown to gray, varved, grade lean. Vuggy, punky, porous zone at
1788.6°(0.2'). Lower 1.5 badly broken
90.0 92.9 2.9 0il shale, 1t to dk gray, grade rich
92.9 98.0 5.1 0il shale, tau to dk gray, varved, grade mod core msg
179621797
1798.0 [1801.0 | 3.0| Siltstome, tuffaceous, tan to lt gray, varved with many conspicuous dk gray
laminae. Upper 1/2 ft and lower 1 ft badly broken

2oy 11i4a
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CASING REMARKS: _
THECK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1801.0 {1801.3 }0.3 0il shale, 1t to dk gray, varved, grade mod. Contains several sclution cavities
as much as 3/8" in diameter

01.3 01.7 | 0.4 Siltstone, tuffaceous, very lt gray, varved with a few dk gray laminae

0t.7 02.010.3 0il shale, dk gray, grade mod. Core badly broken contains solution cavities

02.0 02.31{0.3 Siltstone, tuffaceous ¥ 1t gray

02.3 03.6 1.3 0il shale, 1t to dk gray, varved, grade mod

03.6 04,01 0.4 Siltstone, tuffacecus, ¥ lt gray (there ig 0.1' of this in core box but
assume it extends to 1804.0'")

04,0 10.9} 6.9 0il shale, 1t te dk gray, wvarved, grade mod, tuff, top at 1804.2' (1/2" thick)
sl irr top and base. From 1810' to 1811' core badly broken, lower 1/2 of
interval of better grade than upper paxt. Upper half 2 or 3 thin (2"-3" thick)
Units of lean grade

1810.9 |1816.0| 5.1 | Core msg

GFC 846- 153
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DATE BEGUN DATE COMPLETED——___ DRILLER LOGGED BY
CASING REMARKS:
FROM To |ThEcE LITHOLOGIC DESCRIPTION
1816.0 [1836.0 {20.0[ 0il shale, dk brown to dk gray, laminated, some irr bedding, grade mod to rich
numerous lenses of tuffaceous(?) material less than 1/8" thick, contains several
vugey zones less than 2" thick, much of core badly broken
36.0 40.0 [ 4.0 0il shale, dk brown to dk gray, varved, grade fair to mod, core badly broken
40.0 45.0 1 5.0 | Core wsg
45.0 49,0 14.0 | 0il shale, lt brown to dk gray, irr bedded, grade rich, numerous lenses of tuff,
some as much as 1/2" thick, tuff intrusion - top at 1846.6 (1/2" thick)
49.0 54.015.0 Qil shale, lt to dk gray, varved, grade fair to mod, some of core is pumnky,
leached zone 1850.4 to 1850.7, core v badly broken
54.0 58.0 | 4.0 0il shale, 1t to dk brown, varved, grade fair, vugsy zone, Top at 1856.5"
(0.2' thick)
58.0 61.0}3.0 Core msg
61.0 70.01 9.0 0i.l1 shale, brown to dk gray, varved, some contorted vmmmwnm, grade mod with
gsome thin rich beds as much as 4" thick, tuff, tan, top at 1863.7' (1" thick),
irr top and base

GPO 846-1353
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CASING ,REMARKS:,
FROM To TRk LITHOLOGIC DESCRIPTION
1870.0 |1875.4 | 5.4 | 0il shale, brown to med gray, laminated, grade fair, contains at least 3 vuggy
zones, each about 0.3' thick, contains tuff? 1874.1 to 1874.4', irr bedded

75.4 86.511.1 | 0il shale, tam to grev-brown, laminated, lower part varved, grade fair, lower 2'
contains some irr bedding, some thin (less than 1/2" thick) punky, vuggy zgones.
Leached zone top at 1878.8' (4" thick)

86.5 98.0 11.5 | Marlstone, 1t to med gray, varved and laminated, grade lean, contains small
amount of organic matter, contains small vugs filled with calcite, and abundant
particles and lenses of pyrite, punky and porous throughout interval, contains
siltstone bed - top at 1895.0" (0.2' thick), much of interval speckled white

98.0 |1900.0 | 2.0 0il shale, tan to dk brown, varved, grade fair, contains vugs filled w/calcite,
lower part is irr bedded

00.0 6.1{6.1| 0il shale, dk gray, laminated, grade mod, contains abundant thin (less than 1/18&f'
thick) lenticular (1/4" long) white to lt gray oblate material (probably
calcite) contains tuff? top at 1903.9 (0.3' thick), tuff is wvuggy, punky and
porous. .

1906.1 | 1908.7 | 2.6 | Marlstone, it to med gray, varved and laminated, grade lean, contalns small wvugs
filled with calcite, abundant particles and lenses of pyrite, punky and porous
zones throughout, much of interval speckled white, Core tbadly broken

379G 117G
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DATE BEGUN DATE COMPLETED—_ | DRILLER LOGGED BY
CASING REMARKS:,
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1908.7 |1910.7 { 2.0 0il shale, tan to brownish-gray, laminated, some irr bedding, grade fair,
contains thin (as much as 1/4" thick) tuff intrusions that extends through £"
of core, contains some wvuggy cavities as much as 1" across
10.7 12.712.0 0il shale, tam to dk gray, varved, grade fajr, prominent banding tan and dk gray
from 1912.0" to 1912.3', may be tuffaceous. Tuff, brown, at base of interval
(1" thick) irr top and base
12.7 14,7 1 2.0 | Qi shale, tan to dk gray, varved, grade lean, speckled whitg, contains small
vugs (less than 1/8" across) throughout. Core badly broken
14.7 20.6 | 5.9 | Marlstone, 1t gray, tuffacecus, grade V lean, contains numerous pyrite xtals,
some bedding planes contain blebs of an amber resinous material
20.6 27.6 1 7.0 0il shale, tan to med gray, laminated, some contorted bedding, grade lean,
contains 2 vuggy zones less than 2" thick, contains abundant 1t gray lenses
along bedding planes (less than 1/4" long), silty. Tuff, tan 0.2' thick at W
base w/irr top and base W
&
1927.6 |1974.0 | 46.4f Marlstone, 1t to med gray, varved, grade lean, vyuggy (less than 1/16" across) core msg
throughout, small particles and lenses of pyrite, tuffaceocus, core badly broken,i 1937'-1949'
contains some beds of ¢il shale, grade fair. less than 1' thick, tops at 1931.6°L
1934.0', 1952.0', at 1960' to 1964' interval somewhat shaly, at 1952.4' to 1954.D'
contains contorted bedding and micro faults

GPO 846-153
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CASING REMARKS:,
THICK-
FROM TO NESS LITHOLOGIC DESCRIPTION
1974.0 |1988.3 | 14.3| 0il shale, tan to dk gray, partly varved, partly laminated, grade lean, some core msg
conspicuous tan and dk gray banding, contains thin zones of small vugs (vugs 1977'-1985"
1/16" across)
88.3 91.2 2.9] Brecciated zone, core badly broken, tuffaceous, micaceous, limyv, silty, chunks
of marlstone up to 1/2" across set in & V f grain matrix, interval is ¥ porous
91.2 95.0 3.8/ 0il shale, tan to dk gray, varved, grade fair
95. 2029 34.0| Core msg - only 10' recovered between 1885' and 2029' assumed they recovered
1985' - 1985°
29.0 31.5 2.5] 0il shale, tan to grayish-brown, laminated, grade fair, contains several irr
tuff beds as much as 1/2" thick. Most conspicuous tuff at base of unit
31.5 40.0 8.5] 0il shale, gray to brown, partly laminated and partly varved, grade lean,
lower part vugey >
-
S
40.0 45.0 5.0 0il shale, tan to grayish-brown, laminated, grade mod, few small wvugs less than i
1/2" across, tuff intrusion 1" thick w/top at 2042.4°
2045.0 |2050.0 5.0/ 0il shale, tan to grayish brown, laminated, some irr bedding, grade fair to mod,
vuggy

GPO 846-153
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THICK-
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2050.0 12051.7] 1.7 Oil shale, 1t to dk brown, laminated, grade lean, tuffaceous, vugeyv, punky,
porous
51.7 538.21 6.5 0il shale, tan to med gray, varved, grade fair, tuffaceous, several thin VUggy,
punky zones less than 1" thick
58.2 63.3]1 5.1 ] 0il shale, brown, grade lean. extremely vuggy w/vugs as much as 1" across, vugs
filled w/a V 1t gray Uo#quwamw mineral mmﬁwﬁﬁmu
63.3 85.5(22.2 ; 0il shale, brown to lt gray, varved, grade mod, at 2067.0 is a thin (1/16" thick)
black, vitreous, soft (hardness less than 5) bapd. Several tuff intrusions betwken
2066.5-2066.9, as much as 1/8" thick. At 2069.0 there, is tuff (1/2" thick)
with few coarse grains, Zone of V 1t gray tuffs between 2076.0-2077.2. Tuffs
are as much as 1/2" thick, irr tops and bases. Tuff, lt gray, top at 2078.25,
1/2" thick, fine to med grainmed, irr top and base. Top and base of tuff is
replaced by pyrite (1/16" thick)
s
2085.5 |2092.2 | 6.7 | 0il shale, lt gray, laminated, grade lean. Unit is sandy and silty. At 2091.0 -
CTOTE 3
/contains several circular (as much as 1/2" across) patches of a white mineral
that apparently swells when wet (montmorillonite?).l TLower 2' of core is badly
broken

GPO 846~-153
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THICK-
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2092.2 (2095.3 1 3.1 0il shale, tan to dk gray, laminated, grade mod. Several cavities filled with
black, soft, organic matter and minor amounts of fine grained pyrite. Cavities
are as much as 1" across. Tops of cavities at 2092.4., 2094.4 and 2095.0

95.3 98.0 | 2.7 0il shale, tan to med gray, laminated, grade lean. Tuffs, tan, thickness
difficult to determine due to broken core (less than .2'), Tops of tuffs are at
d00T0C

/2096.0, 2096.7, 2097.0 and 2097.5
98.0 [2106.0 [ 8.0 Core msg
2106.0 24.2/ 18.2] 0il shale, tan to med gray, varved and irr bedding, grade lean. Unit contains
numerous irr tuff beds ag much as 1/4" thick. Cavity (1/4" thick) at 2108.5
filied with bladed material, probably result of leaching of mnahcolite. Lower 13
containg several white circular inclusions containing soft material that swells
when wet (montmorillonite?). Lower 13' is slightly porous.

2124.2 |2129.0 | 4.8 0il shale, tan to med gray, laminated, grade fair with exception of lower 1' whith
is mod grade. Several tuff beds, gemerally less than 1/8" thick. throushout
interval. Concentration of numerous very thin tuff beds (interval 0.2' thick),
top at 2125.7

s[oy g
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129.0 [2145.0 | 16.0| Core msg

45.0 49.8 ] 4.8] 0il shale, lt to dk gray, laminated, grade mod. Upper 0.7' badly broken

49.8 51.5 1.7} 0il shale, 1t to med gray, laminated, grade lean

51.5 | 67.6 | 16.1] 0il shale, 1t to dk gray, laminated, grade mod

67.6 79.0 11.4| 0il shale, 1t to med gray, laminated with some varving, grade fair. Specks and

inclusions (as much as 1/4" across) of a black, vitreous mineral occur from

2169.8 to 2172.7. Very irr tuff iantrusion at 2177.4 (1/2" thick)

79.0 | 79.6 0.6] 0il shale, 1t to dk gray, varved, grade mod. Very irr tuff intrusion at base

{as much as 1/2" thick)

79.6 | 85.5 5.9/ 0il shale, tan to lt gray, varved and laminated, grade lean. Tuffs, tan, tops

at 2182.3 (1/4), 2182.5 (3/4"), 2183.2 (1/2"), 2184.3 (1/4"), 2184.35 (1/8™)

2184 .4 (3/8"), 2184.7 (L/4™), 2185.3 (1/4"), 2185.5 (1/4™)

2185.5 |2194.0 8.5 0il shale, 1t to dk gray, laminated, grade mod. Tuffs, dk brown, tops at

2185.7 (1/2"), 2186.3' (1/4"), 2186.4 (1), 2186.7 (1/4"™), 2187.6 (1/4").

ZMWnDHwﬂm occurs in thin irr beds from 2189.7 to 2189.9. At 2186.9 there is

cavity 1-1/2" across

aet |1tg

GFPO 2848 - 153
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THICK-
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2194.0 | 2196.8] 2.8 0il shale, tan to 1t gray, varved and laminated, grade lean. Tuffs. tops at
o
2196.3 (3/8), 2196.4 (1-1/4")
96.8 1 99.0 [ 2.2 ] 0il shale, 1t to med gray, laminated, grade fair. Contains_wuggy zone with
tuff inclusions. Some.vugs.as much as 1-1/2" across. Top of vuggy Zone
2197.9 (0.8' thick)
99.0 [2200.6( 1.6 0il shale, 1t to dk gray, crade rich
2200.6 07.41 6.8 | 0il shale, tan to med gray, varved, grade lean. TLower 2' is vuggy. many wvugs
less than 1/4" acyoss. Two vugs are 2" across. Vugs partially filled with
what appears to be tuffaceous matexrial. ZLower .5' of core is broken
07.4 20.7 13.3 Qil shale, lt to dk gray, varved, gfade fair
20.7 23.01 2.3 0il shale, tan to lt gray, varved and laminated, grade lean. Slightly porous.
From 2221.6 to 2222.6 there is a dike aboui 1/]16" across. Some offsets. Dike S
i€ composed of white mineral with hardness less than 2.5, noncalcareous T
3
2223.0 12223.4 1 0.4 011 shale, 1lt to dk gray, varved, grade fair

GEP0C B4A6-153
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2223.4 12225.6] 2.2 | 0il shale, tan to brown, laminated and varved, grade lean. Interval contains
( :
numercus thin (up 1/4") tuff beds. Tuffs contain blsek (carbonaceous?) materia
25.6 33.217.6| 0il shale, 1t te dk gray, varved, grade fair. Several thin (as much as 1/8")
tuffaceous Tenses that contain a soft black (Carbonaceous?) mineral. From
2230.0 to 2232.6 black vifreous hvdrocarbon (gilsonite?) on fractures
33.2 £1.2| 8.0 | 0il1 shale, tan to med gray, varved, grade lean. Bladed. Xtals of nahcolite Core.msg
coat a vertical crack top at 2235.3 (.15' thick). Black vitreous hydrocarbon 2233.9-2235.0
(gilsonite?) coats vertical crack at 2238.2 (.14' long). Inclusion (1" across)
of black vitreous hydrocarbon ANWHmoﬁwmwv at 2240.1
41.2 4401 2.8 0il shale, lt to dk gray, varved, grade fair. Tuff top at 2241.9 (1" thick),
irr top and hase
44,0 49.015.0 | 0il shale, 1f- to dk gray, varved, grade lean. Interval somewhat DOYOUS
=1
49.0 52.2 3.2 | 0il shale, 1t to dk gray, varved, grade fair =
a
52.2 54,3 |2.1 0il shale, tan to lt gray, varved, grade lean. Black vitreous hydrocarbon coats
vertical crack at 2252.4 (0.2' long)
GPO 844 - 153
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2254 .3 12267.2 112,9| 0il shale, tan to 1t gray, varved, upper part - grade lean, lower part - grade
faivr. Evidently nahcolite is present through this interval, based on wvigorous
effervescence of core. MNahgolite definitely identified in thin layers (less
than 1/27 thick) and inclusions (commonly an inch across). It may also be
present as minute white and dk gray blebs which occur throughout this interval.
There is one conspicuous dk brown inclusion of bladed nahcolite at 2266.5 (4"
across)., Interval contains many vugs (as much as 1" across) that are coated or
are partly filled with nahcolite. Nahcolite may make up as much as 15-20% of
the core.
67.2 69.0]1.8 0il shale 1t to dk gray, varved, grade mod. At 2268.0 there is 1/4" bed of
black, resinous hydrocarbon
69.0 83.5 [14.5 0il shale, tan to med gray, grade fair. Interval is very pyritic. Pyrite occurp
as blebs and irr stringers. Conspicuous pyritic zones, tops at 2272.4 (.3' thick),
2275.9 (.5' thick), 2277.6' (.3' thick) 2280.0 (.3' thick), 2283.2 (53':-thick)
83.5] 84.20.7 | 01l shale, gray to almost black, varved, grade rich
2284 .2 2290.0 |5.8 S,

0il shale, 1t to dk gray, varved, grade mod. Conspicuous zone of pyrite stringe

top at 2285.3 (0.1' thick)

sley |1hg
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2290.0 2292.01 2.0 0il shale, 1t to med gray, varved, grade fair. Few thin tuff intrusions (s&s
much as 1/4™ thick),
92.0 95.0 1 3.0 0il shale, tan to wmed gray, varved and laminated, grade lean. Conspicuous zone
of pyrite stringers (0.4' thick), top at 2293.6
95.0 |2316.0 | 21.0| Core msg
2316.0 16.5 0.5 0il shale, 1t to dk gray, varved, grade fair to mod. Core somewhat broken
16.5 23.0)1 6.5 | Core msg
23.0 | 31.5 | 8.5 0il shale, 1t to dk gray, varved, grade Bmm. Black vitreous mineral (gilsonite?
forms inclusions (1/4" across) and coats fractures in a 0.5' interval, top at
2330.5
31.5 33.5 2.0 0il shale, med to dk gray, leminated, grade mod. Contains numerous thin layers
(up to 3/16" thick) of very 1t gray carbonate. Carbonate makes up 20-25% of
core
2333.5 |2340.0 ] 6.5 0il shale, med to dk gray, laminated, grade rich. Few veryirr nahgolite
inclusions (up to 1/2" across). Alsc small amount of pyrite

GPO 846-153
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2340.0 2344 .01 4.0 0il shale, 1t to dk gray, varved, grade mod
44.0 | 45.6 | 1.6 | 0il shale, tan, laminated, appears to be lean (assay 37 gal.). Iaterval includes
several small tuff(?) inclusions (as much as 1/8" thick)
45,6 55.4 9.8 0il shale, 1t to dk gray, varved, grade mod. Numerous tuff intrusions and beds
(as much as 1/3" thick). Tuff intrusion (3/16" thick), top 2331.7' has pyrite
rimg. Consplcuous pyrite stringers in series of zones, tops at 2345.6 (0.2'
thick), 2347.8 (0.27 thick), 2348.7 (0.3 thick), 2349.3 (0.3' thick),
2351.2 (0.05' thick)
55.4 |7 63.8 |8.4 | 0il shale, tan to dk gray, varved, grade fair. Unit contains numerous tuff
beds and very irr tuff intrusions. Most as much as 1-1/2"
63.8 | 64.7 0.9 ] 0il shale, tan, irr bedded, grade lean
64.7 73.7 9.0 0il shale, 1t to dk gray, mostly laminated, some varving, grade fair. Conspicuohs
pyrite stringers in =zone, top 2370.5 (.25' thick). Core is broken between
2370.8 and 2372.0°"
2373.7 |2375.2 | 1.5 0il shale, tan to 1t gray, laminated, grade lean

GPO 848-153
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2375.2 2395.91 20.7] 0il shale, 1t to dk gray, varved, grade mod. Numerous smooth tuff intrusions
(as much as 1/2" thick in upper 5'). Tuff, 1t brown, at 2383.2 (0.1"' thick)
conspicuous pyrite stringers in zome 0.2" thick, top at 2383.5. Conspicuous
zone of tuff beds and intrusions (1.8' thick), top at 2385.2
95.9 97.3 1 1.4 0il shale, tan to lt gray, laminatred, grade lean
97.3 |2403.4 6.1 0il shale, dk gray, laminatedy grade fair
2403 .4 09.4 | 6.0 0il shale, tan to dk gray, irr varved, grade fair. Contains numerous 1t brown,
calcareous, tuffaceous intrusions and beds. Some black vitreous hydrocarbon
gtaineg, vertical cracks in zone 0.1' thick, top at 2408.6
09.4 24.4 | 15.0f 0il shale, 1t to dk gray, varved, grade faixr. Core breaks readily along bedding
planes, suggesting that it is quite argillaceous
2424 4 124704 | 46.0| 0il shale, 1t to med gray, grade lean. Vertical cracks filled with breccia
consisting of very small (less than 1/16") bits of 1t gray oil shale set in a
dk brown to black matrix that is probably hvdrocarbon. This zone is (.5' thick
and top is at 2430.6. Interval is argillaceous. Vertical irr. cracks filled
partly with ¥ & grav calecarepus mineral and af nlaces with dk hrown g black
hydrocarbon. Crack is less than 1/16" wide. Omne crack mxwmw@m 2,5V along core,
top at 2435.0. Another extends 1' along core, top at 2436.6. Material in lower
- T : Iz -
SESTE. Pa8 PEeRsPALEEAAY 525089 ERG"9A38 6o b h R PES TSR L 5 RRo8E 9855081 8Ea
above found at 2445.7. FExtends 0.15' along core

GPO 846-153
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Beginning at 2462.0 and extending 2470.0 assay vesults show grade to be fair to
mod., although core has same appearance as that above which assays show to be
lean. Conspicuous pyrite stringers, tops at 2464.0 (0.15' thick), 2468.1!
(0.15' thick), 2469.4 (0.3' thick),
P470.4 [2493.3 | 22.9] 0il shale, 1t to dk gray, varved, grade fair to mod. Conspicuous pyrite stringers
tops at 2474.6 (0.15' thick), 2475.5 (L05' thick). 2477.4 (0.3' thick), several
conspilicuous zones are very irregularly bedded
93.3 [2515.3 | 22.0] 0il shale, 1t to V dk gray, varved, grade mod. Several irr tuffaceous(?) beds
as much as 1/2" thick. CoRspicuous zone (1/2" thick) of pyrite stringers, top
at 2494.5
?515.3 19.8 | 4.5 011 shale, tan to med gray, varved with some irr bedding, grade fair
19.8 | 28.0 |8.2 | 0il shale, 1t gray to almost black, laminated, grade mod. Black vitreous
mineral {(gilsomite?) occurs in cracks (about 0.15' long) with tops at 2527.0 .M
, 3
2528.0 2544 41 16 .4} Marlstone, tan to grayish brown, varved, some contorted bedding, grade lean, i
argillaceous, silty

GPO 846-153
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2544 .4 | 2552.21 7.8 | 0il shale, tan to dk gray, laminated, grade fair to mod, breaks readily along
bedding planes
52.2 73.4{ 21.2] 041 shale, 1t to dk srev., varved, some irr bedding. prade lean, numerous micro core msg
faults, tuffs even tops and bases, tops at 2556.4 (0.1' thick), 2556.5 (0.05' 2561-2564
thick), 2557.4 (0.05' thick), and 2564.6 (0.1" thick). Unit also contains
numerous tuffaceous(?) laminae, lower 5' is not as evenly bedded as upper
part
73.4 88.0 | 14.6| 0il shale, tan to dk brown, laminated and some varving, considerable disturbed
bedding, grade lean, abundant tuffaceous(?) beds and laminae, unit contains bed
of mod grade top at 2582.6 (0.2' thick), tan, noncalcareous, xtln mineral on
fracture at 2576. Unit contains several stringers of fine grained pyrite.
Tan irr tuff, top at 2585.5 (L/2" thick)., 0il shale of mod value at 2585.9
{0.7" thick)
88.0 12625.0 | 37.0| Core msg
2625.0 27.91 2.9 0il shale, dk gray, laminated, grade mod
2627.9 {2630.1 2.2 0il shale, tan to almost black, wvarved, some irr bedding, grade fair, numerous
tuffaceous(?) beds and lenses

GPQC 846~ 153
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2630.1 |2650.4 [ 20.3] 0il shale, tan to dk gray, laminated with some varving, grade lean to fair,
argillaceocus(?) (core breaks easily along bedding planes). Tuff(?), tan,
irr top at 2634.2 (0.1 thick)
530.4 | 61.8 11.4} 0il shale, tan to grayish brown, irr bedded, grade mod. Unit contains numerous
tuffaceous(?) lenses. Tuff(?) tan, top at 2650.5 (1" thick)
61.8 72.0 10.2| 0il shale, dk brownish gray, laminated, grade fair. Tuff, It brown, irr top
at 2666.4" (1/4" thick). Tuffaceous? zomne, tan even top and base, top at
26692.0' (0.2'" thick), much of core badly broken
72.0 |'76.0 4.0| Core msg
76.0 77.3 1.3] 0il shale, tan to dk-gray, partly wvarved and partly contorted bedding, grade
fair
2677.3 2685.5 |8.2 | 0il shale, tan to dk gray, laminated, some varving, grade fair to mod. Core
breaks veadily along bedding planes. Contains numerous stringers and laminae
of 1t gray, calcareous, mﬁmmmmeﬁ material generally less than 1/16" thick

Bloq [1id

GFC B4AE - 153
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2685.5 [2695.3 [ 9.8 0il shale, tan to dk brown, bedding mostly irr and contorted (V conspicuous},

some banding of alternating tan and dk brown, grade fair to mod. Cavity zone

top 2693.4' (0.5 thick), wvugs as much as 1-1/2" long. Another cavity zone
2694.7 (0.4" thick) w/vugs as much as 3" long

2695.3 [2772.0 | 76.7| Claystone to marlstone, 1t to dk gray w/some tan bands, mostly varved and

laminated but w/some contorted bedding, grade lean. Abundant 1t and dk bands,

1t bands are more calcareous than dk bands, bands range from 1/8" k¢ 1/4" in

thickness. Interval argillaceous? Core breaks readily along bedding planes.

Much of core badly broken between 2702.5' and 2714'. Throughout interval some

vertical fractures are coated w/a thin layver of calcium carbonate. Interval

contains some micro-faults. Interval becomes more argillaceous downward. Lower

4' grade increases to fair and lower 4' less argilla ceous. Tuffs banded tan and

mod gray, even tops and bases, tops at 2711.1' (2" thick), 2711.7" (2" thick),
2716.8" (0.1 thick), 2720.5 (0.2% thick), 2721.3 (0.1' thick), 272Z.3 (0.17

thick), 2728.5 (0.2' thick), 2729.0' (0.1' thick), 276%.5' (0.1'" thick),

2768.3' (0.1' thick), 2768.7" (0.2' thick). Lower 4' contains veriical

fractures coated w/ white acicular, radiating, calecareous, ball-shaped mineral

S|5q {1

clusters (less than 1/32" across). Bsse of this interval probably coincides

w/ a prominent electrie log kick at 2755' and thig suggests E-log and samples

are out of phase.

GPOQ 846~ 153
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0772.0 |2784.0 | 12.0| 0il shale, brown to brownish-gray, laminated, grade fair to mod. Contains
banded tuffs and tuff zomes, tops at 2772.1' (0.2' thick), 2772.6" (0.2' thick),
2774.6" (0.2' thick), 2782.7' (0.2' thick), 2783.1" (0.2' thick). Vertical
fractures in tuff contain the white acicular mineral balls described above
84.0 [2813.0]29.0} 0il shale, tan to brownish gray, laminated w/some varving, grade lean to fair.
Tuffs and tuff zones, banded, tops at 2784.0' (0.47 thiek), 2784.8' (0.2' thick)
2785.8" (0.1' thick), 2796.1' (0.2' thick), 2797.2" (0.1' thick), 2798.5'
(0.4' thick). A few vertical fractures contain a soft brown hydrocarbon. Much
of core breaks readily along bedding planes. Lower 8' is more argillaceous
2813.0 |° 24.3 ]| 11.3| 0il shale, brown to dk gray, laminated, some varving, minor contorted bedding,
grade mod to rich. Tuffs, tan, banded, tops at 2815.2' (0.1' thick),
2820.4" (0.1' thick)
24.3 31.3 7.0 0il shale, dk gray, leminated, grade fair. From 2824.3' to 2831.3' interval
contains coaly remains of plant materials along bedding planes. Core breaks _m
readily along bedding planes -
=]
ca
9.3 0il shale, tan to dk gray, laminated, some varving, grade mod to rich. Contains

2831.3 | 2840.6

tuff, tan, banded, tops at 2834.2" (0.2' thick), 2835.0" (0.2' thick),

2835.6' (0.1' rhick), 2836.1' (0.05' thick), 2840.1 (0.2' thick)

GPC 845~ 153
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NESS
2840.6 |2847.8 7.2 0il shale, dk brownish-gray, laminated, grade fair to mod. Interval contains

numerous dk gray elongate nodules as much as 1/4" across. Interval also

contains lenses and fracture fillings of a clear to 1t gray calcite. Tuff, tan,

banded, top at 2844.9' (0.2' thick). Tuff contains fractures coated w/ the

white acicular mineral balils described above.

47.8 53.0 | 5.2] Core msg

53.0 67.4 | 14 4| 0il shale, tan to dk brownish-gray, laminated, some varving, grade mod to rich.

Contains a few small carbonaceous nodules as much as 1/4" across along bedding
planes. Contains onme V irr tuff top at 2866.2' (0.05' thick)

67 .4 89.3121.9{ 0il shale, tan to brownish gray, laminated, some vaxrving, some irr bedding,

grade fair. Tuffaceous zone top at 2869.3" (0.3' thick). Lower 7' is banded

tan and dk gray. Tan bands are tuffaceous(?). 3Bands range 1/8" to 1/2" thick.

Core breaks readily along bedding planes and portions of core are badly broken

2889.3 [2908.8 | 19.5| 0il shale, brown to dk gray, w/ a tan zone from 2902.0' to 2905.0"', laminated

o[ST T117a

w/some varving, contorted bedding in tan zone, grade mod to rich. Zone

containing lt gray calcite laminaé . and lenses (as much as 1/4" thick) top of

zone at 2905.8' (1' thick)

GFO 846-1353
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2908.8 [2917.3 8.5| 0il shale, 1t gray to brownish gray, varved, grade lean. Interval argillaceocus.
Core breaks readily along bedding planes
2917.3 20.0 2,7] 0il shale, dk gray to dk grayish brown, laminated, grade mod. Tuff, tan,
even top and base, top at 2918.4" (0.1' thick)

20.0 38.0 | 18.0| 0il shale, 1t to med grayish brown, varved, grade lean. Interval argillaceous.
Contains dk gray elongate nodules (less than 1/8™ across)}. Contains a tuff, tan}
top at 2927.5" (0.3' estimated thickness). Much of core badly broken

38.0 2.0 | 4.0 01l shale, dk brownish gray, laminated, grade mod. Contains a few rounded
black organic rich nodules (as much as 1" across)

42.0 48 .8 6.8 0il shale, brownish gray to med gray, varved and laminated, grade fair.

Interval argillaceous

48.8 53.6 | 4.8] 01il shale, brownish gray to med gray, laminated, grade lean. Interval =

arzillaceous W
2953.6 12958.5 4.9] 0il shale, grayish brown to dk gray, laminated, grade fair. Interval contains
a few rounded black, organic rich nodules as much as 0.1' across

GFO 846-1352
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2958.5 |2960.5 2.0f 0il shale, brownish gray to dk gray, kaminated, grade fair to lean. Core V
badly broken
60.5 66.0 5.5 Core msg
66.0 83.4 | 17.4) 0il shale, lt gray to grayish brown, varved and laminated, grade fair. Interval
argillaceous. Contains a few black rounded organic rich nodules up to 1/2"
across. Tuffs tan, banded, tops at 2968.7' (0.05' thick), 2969.9 (0.05' thick).
Core breaks readily along bedding planes. Lower 6% of core is badly broken
83.4 88.8 | 5.4] 0il shale, brown to dk gray, laminated., some irr bedding, grade mod. Minute
lenses of tuffaceous(?) material along bedding planes. A bentonite(?) bed,
vellowish brown, V irr, top at 2986.7' (1/4" thick)
88.8 13002.0 113,21 0i1 shale, 1t gray to gravish brown, varved, grade fairxr. Interval contains a
zone of grade mod from 2995.6' to 2996.9'. Core breaks readily along bedding
planes. Lower 4' of core is badly broken .m
3
3002.0 [3008.0 7.0{ 0il shale, grayish brown to ¢k gray laminated, grade mod. Tuffs grayish-brown, i
banded, contorted, w/some oil staining. Tops at 3007.1"' (1" thick) 3008.0°'
(2" thick), 3008.3" (2" thick)

GFC 846 - 183
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3009.0 }3011.2 2.2] 0il shale, brownish-gray to med gray, varved, grade fair. Upper 1' is badly
broken
11.2 24.7 1 13.5] 0il shale, brownish gray to V dk gray, laminated, some varving, grade mod.
Lower part contains numerous med gray lenses that are slightly more calcareous
than adjacent rock. Lenses are up to 1/2" thick
247 57.0 | 32.3] Claystone bto marlstone, med gray, laminated in part, grade lean. Core badly Core msg
broken. Tuff, grayish-brown, V irr bedding, top at 3039.4' (0.2' thick). A 3033.2- 3039.0
silty zone top at 3055.3' (0.8' thick approximately). Entire interval contains
zones that are slightly calcarecus. This interval is the "Orange Marker Zone"
57.0 60.0 3.0/ Core msg
60.0 80.0 | 20.0|/ 01il1 shale, tan to dk brownish-gray, laminated, some varving, grade fair.
Contains stringers and blebs (up to 1/8" across) of dk gray, carbonaceocus
material that contains specks of pyrite. Some fractures and bedding planes <
coated w/ a black, lusirous hydrocarbon (gilsonite?) W
- o
. 'B9.0 {5U86.D| 6.0 0il shale, Brown to dk grayish brown, laminated, grade mod. Contains thin lenses
Tand Blebs of a dK gfay, Carbondceous matérial.  Lenses dre ad much ds 1/8" thick
3086.0 |3095.0 9.0 0il shale, grayish-brown to dk gray, laminated, grade fair. Contains irr fracture
fillings of tuff? up to 1/8" thick

GFPO 846=-153
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B095.0 [3100.0 5.0] 0il shale, dk brownish-gray, some laminations, grade lean to fair. Interval

areillaceous.

Core breaks readily zlong bedding planes.

Core hadly broken

CEERTIE )
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