




































































identified by optical methods were subjected to X-ray diffraction techniques
for positive identification. The results of thin-section examinations are

presented in Appendix B.
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APPENDIX B

THIN-SECTION DESCRIPTIONS OF SANDSTONES AND SILTSTONES IN THE WARNER INTERVAL

Stratigraphic Test Hole 6
130 feet Fine-grained sandstone: iﬁmature quartz arenite cemented primarily
by clay material
60-65% subangular to subrounded fine quartz sand
10% clay and clay altered to sericite (cement)
107 opaque material (probably tar)
5% trace minerals including chert, muscovite, orthoclase,
| ilmenite, and zircon

10-15% porosity (est.)

131 feet vFine-grained sandstone: immature quartz arenite cemented by calcite
and clay
60%Z . subangular quartz sand
10% minor minérals including chert, altered feidspar,
muscovite, and zircon
15% limonite~-stained clay (cement)
5-10% quartz overgrowths

5% patchy calcite (cement)

132 feet Fine—grained sandstone: mature quartz aernite cemented by calcite
~and quartz
- 60% subrounded quartz sand
10% minor minerals including chert, weathered feldspar,
muscovite, and zircon

15% quartz overgrowths (cemenf)

24



‘IOZ calcite (cement)
5% heavy oil or tar
133 feet = Fine-grained sandstone: immature quartz arenite ceﬁented by calcite
‘apd limonite
65%  subangular fine quartz sand
15% limonite (cement) .
10% | patchy calcite (cement)
5%  quartz overgrowths (cement)
5% trace minerals including chert, muscovite, zircon,

and clay clasts .

Stratigraphic Test Hole 11
41 feet = Fine- to medium~grained sandstone: immature quartz arenite cemented by
quartz and clay
657% subangular fine té medium quartz sand
15% clay and clay altered to sericite (cement)
5-10% quartz overgrowth (cement)
5% weathered feldspar and clay clasts
5% heavy oil or tar
42 feet. Very fine-grained sandstone: immature quartz arenite cemented by clay
65% suBangular Qery fine to medium quartz sand
15% clay and clay altered to sericite (cement)
10% siderite (cement)
10% minor minerals including weathered feldspar, chert,
muscovite, and zircon
43 feet Medium-grained sandstone: mature arenite cemented by calcite

and clay
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65% medium quartz sand grains
20% limonite-stained clay (cement)
10% patchy calcite (cement)
5%Z heavy o0il or tar
44 feet Very fine-grained sandstone: immature quartz arenite cemented by
calcite and clay
607 subangular very fine to medium quartz sand
20%Z clay (cement)
10%Z calcite (cement)
5% trace minerals including muscovite, plagioclase, and zircon

5% heavy oil or tar

Stratigraphic Test Hole 16

274 feet Siltstone: mature quartz arenite cemented by calcite
60% subangular quartz silt
35%Z calcite (cement)
5% trace minerals including magnetite, muscovite, zircon, and

plagioclase
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APPENDIX C

CORRELATIONS AND CROSS SECTIONS

Correlation of individual sandstone units proved to be impossible over
long distances due to the discontinuous nature of these beds. Thin coal
beds provided the best means of correlation throughout the study area, and
Section B (fig. C-1) demonstrates the lateral continuity of some of these
beds. Some of the coals, however, are the result of highly localized trans-
gressive-regressive cycles and are not useful for correlation. Two such
coals are present in the 120- to 140-foot interval in borehole 9.

The gamma ray-neutron logs also provided a means of correlation.
Section A (fig. C-1) indicates the similarity in gamma ray-neutron response
for several intervals penetrated in the study area. Coals and sandstones
noted on the sample logs can be correlated with characteristic patterns on
both gamma-ray and neutron curves.

Stratigraphic units identified on B are the result of a separate Oklahoma

Geological Survey project being conducted for Craig County and are tentative.
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APPENDIX D

GASEOUS HYDROCARBON SHOWS

Figure D~1 shows the relation between lithology and the temperature
surveys that some of the landowners obtained from a service company. The
service company identified specific intervals that were contributing gas
to the borehole. Flow rates were determined by DOE personnel from the
Bartlesville Energy Research Center to be about 10-20 cubic feet of gas per
day. The landowmers did not attempt to complete any of the OGS strati-

graphic tests as gas wells.
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APPENDIX E

INDIVIDUAL BOREHOLE LITHOLOGY AND LOCS

Individual gamma—ray—-neutron logs and lithologic descriptioné fof the
18 boreholes drilled for this project are shown at reduced scales. The -
original logs at a vertical scale of 5 inches per 100 fget are on filé at the
Oklahoma Geological Survey. Gamma-ray (on the left) and neutron (on the right)
values are relative measureﬁents only. Both values increase from left to iight.

Lithology is based on dominant rock type in given intervals.
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 1

C NW SW NW Sec. 13 T. 29 N., R. 20 E.
Ground Elevation 825 feet

Craig County, Oklahoma

(0GS - Don Stewart no. 1)
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e
3 = Footage Lithology
— =
= = [ 6.0  Soil
3 = 6.0 -~ 12.0 Shale
- — 12.0 - 14.0  Shale
3 = 14.0 - 17.5  shale
= = 17.5 - 28.0  Sandstone
- — 28.0 - 41.0 Shale
= = 41.0 - 42,0 Coal
3 - 42.0 -  43.0 cClay
— — 43.0 - 68.0  Shale
- - 68.0 - 97.5 Sandstone
3 o 97.5 - 131.0  Shale
—1 150 p— 131.0 - 131.4  cCoal
3 B = 131.4 - 132.4  Clay
3 = 132.4 - 137.0  Shale
- — 137.0 - 137.4  Coal
3 = 137.4 - 138.4  Clay
3 - 138.4 -~ 142,0  Shale
- f— 142.0 - 143.0  Coal
- - 143.0 - 146.0  Clay
pn = 146.0 - 148.0 Sandstone
- — 148.0 - 152.0  Shale
- - 152.0 - 164.4 Sandstone
3 - 164.4 - 167.5  Shale
-] - 167.5 - 168.0  Limestone
= a 168.0 -~ 172.3  Shale
3 = 172.3 - 172.5  Coal
— 200 p— 172.5 - 174.0  Underclay
3 - 174.0 - 214.5  Shale
3 = 214.5 - 214.8  Coal
- - 214.8 - 217.0  Clay
= o 217.0 - 227.8  Shale
= =S 227.8 - 228.2  Coal
- — 228.2 - 232.0 Clay
= C 232.0 - 294.0  Shale
3 o 294.0 - 294.2  Coal
- ~ 294.2 - 295.2  Clay
3 = 295.2 - 327.0  Shale
3] = 327.0 - 338.0  Sandstone
- — 338.0 - 372.0  Shale
3 C 372.0 - 380.0 Clay
3 = 380.0 - 388.0 Limestone
— 250 =
- =
3 o
- ~
- —
3 =
3 =
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— 300 f—
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- =
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3 =
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 2

SE NE SW SW SE Sec. 13 T. 29 N., R.
Ground Elevation 801 feet

Craig County, Oklahoma

(0GS - Charles Rickman no. 1)

Footage
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Lithology

Soil
Shale
Coal
Shale
Coal

Clay
Sandstone
Shale
Clay

Coal
Clay
Shale
Coal

Clay
Shale
Clay
Shale
Sandstone
Shale
Limestone
Shale
Coal

Clay
Shale
Coal
Clay
Shale
Limestone
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Clay
Shale
Clay
Shale
Coal

Clay
Shale
Clay
Shate
Clay
Shale
Sandstone
Shale
Clay
Shale
Clay
Shale
Limeatone
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E OKLAHOMA GEOLOGICAL SURVEY

3 STRATIGRAPHIC TEST HOLE 3

3 SE SE NE SE Sec. 18 T. 29 N., R. 21 E.
—3 50 -

3 Ground Elevation 812 feet

T Craig County, Oklahoma

3 (0GS - Walter Goddard no. 1)
—3 100

_': Footage Lithology

= 0 - 2.0 Soil

- 2.0 - 60.0 Sandstone

= 60.0 - 67.0 Clay

3 67.0 - 87.5  Shale

- 87.5 - 88.0  Coal

= 88.0 - 89.0 Clay

3 89.0 - 100.0  Shale

- 100.0 - 100.2  Coal

3 1020 - 178.0  shate
-1 150 :gs:o - 128.2  Coal.

3 128.2 - 131.0  Clay

= 131.0 - 142.5  Shale

- 142.5 - 142.7  Coal

] 142.7 - 144.0  Clay

] 144.0 ~ 168.8  Shale

- 168.8 - 169.0  Coal

E 169.0 - 170.0  Clay

3 170.0 - 185.0  Shale

- 185.0. - 186.0  Clay

= 186.0 - 203.5  Shale

3 203.5 - 204.0  Coal

e~ 204.0 - 205.0  Clay

B 205.0 - 209.0  Shale
—= 200 2053 I 700 cley

= 210.0 - 228.0  Shale

o 228.0 - 228.2  Coal

- 228.2 - 229.0 Clay

= 229.0 - 284.0  Shale

3 284.0 - 268.0  Sandstone

- 288.0 - 303.0 Shale

= 303.0 - 304.0 Limestone
—3 250
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= OKLAHOMA GEOLOGICAL SURVEY

F STRATIGRAPHIC TEST HOLE 4 -
50 p— SW NE SE SW Sec. 16 T. 29 N., R,

E Ground Elevation 817 feet

E Craig County, Oklahoma

= (0GS - Walter Gray no. 1)
100 f—

E— Footage Lithology

:"" 0 - 4.0 Soil

- 4.0 - 14.0 Sandstone

=3 14.0 - 22.0 Clay

P~ 22,0 -~ 50.0  Shale

- 50.0 - 50.2 Coal

- 50.2 -~ 53.0 Clay

- 53.0 - 61.0 Shale

E 61.0 - 63.0 Sandatone
150 F— a3 1 &0 aw

: 65.0 - 70.0 Sandstone

= 70.0 - 72.0 Clay ]

wad 72.0 - 76.0 Sandstone

= 76.0 - 92.6  Shale

C 92.6 - 93.3 Coal

o 93.3 - 98.0  Clay

= 98.0 - 105.0  Shale

= 105.0 - 105.3  Coal

and 105.3 - 107.0  Clay

= 107.0 - 131.0  Shale

= 131.0 - 131.3  Coal

— 131.3 - 132.3  Clay

- 132.3 - -139.0 Shale
200 F— e T lere  shae

= 167.6 - 168.0  Coal

= 168.0 - 169.5  Clay

— 169.5 - 175.8  Shale

= 175.8 - 176.0  Coal

= 176.0 - 223.0  Shale

=n 223.0 - 224.0 Sandstone

- 226.0 - 235.0  Shale

= 235.0 - 235.1  Coal

ot 235.1 - 236.0 Clay

F 236.0 - 259.0  Shale

- 259.0 - 260.0  Limeatone

{250
-

1
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 5 .
NW NW SW SW Sec. 13 T. 29 N., R. 21 E.
Ground Elevation 791 feet ‘
Ottawa County, Oklahoma

(0GS - Richard Boyd no. 1)

Footage Lithology
o - 6.0 Soil
6.0 - 10.0 Clay
10.0 - 16.0 Gravel
16.0 - 18.0 Sandstone
18.0 - 40.5 Shale
40.5 - 40.7 Coal
40.7 - 43.2  Clay
43.2 - 56.0 Shale
56.0 - 56.2 Coal
56.2 - 59.0 Clay
59.0 - 84.0 Shale
84.0 - 84.7 Coal
84.7 - 85.7 Clay
85.7 - 102.0 Shale
102.0 - 104.0 Siltstone
104.0 - 119.5 Shale
119.5 ~ 120.0 Coal
120.0 - 121.5 Clay
121.5 - 129.0 Shale
129.0 - 129.4 Coal
129.4 - 130.0 Clay
130.0 - 150.0 Shale
150.0 - 150.5 Coal
150.5 - 151.5 Clay
151.5 - 184.0 Shale
184.0 - 184.5 Coal
184.5 - 186.0 Clay
186.0 - 193.0 Shale
193.0 - 198.0 Sandstone
198.0 - 216.0 Shale
216.0 - 218.0 Limestone
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<iEr OKLAHOMA GEOLOGICAL SURVEY

STRATIGRAPHIC TEST HOLE 6

SE SE SE SE Sec. 18 T. 29 N., R. 22 E.
Ground Elevation 819 feet

Ottawa County, Oklahoma

(0GS - Leo Alsbaugh no. 1-A)

Footage Lithology
92.0 See # 7

92.0 - 101.1 Shale
101.1 - 101.4 Coal
101.4 - 104.5 Shale
104.5 - 122.0 Sandstone
122.0 - 128.9 Shale
128.9 - 13%.2 Sandstone

1%.2 - 152.0 Shale

152.0 - 153.3 Sandstone
153.3 - 182.0 Shale

182.0 - 183.0 Limestone

llll'llllllllllllllllllllllllllllrlllllllllllllll

llllpllllll]ll

|
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 7 o
SE SE SE SE Sec. 18 T. 29 N., R. 22 E.
Ground Elevation 819 feet

Ottawa County, Oklahoma

(0GS - Leo Alsbaugh no. 1)

100
. Footage - Lithology
0 - 3.0 Soil
3.0 - 18.0 Clay
18,0 - 33.0 Gravel
33.0 - 40.0 Shale
40.0 - 40.2 Coal
40.2 - 41.5 Clay
- 41.5 -~ 49.0 Shale
3 49.0 53.0 Sandstone
- 53.0 78.5 Shale
- 78.5 79.0 Coal
- 79.0 79.5 Clay
= 79.5 86.5 Shale
- 86.5 87.5 Coal
3 87.5 - 88.5 Clay
- 88.5 - 135.0 ' Shale
- 135.0 - 142.0 Sandstone
3 142.0 - 182.0 Shale
- 182.0 - 184.0 Limestone
---------- - ene
e s o o o e o >

OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 8

NW NW NW NW Sec. 22 T. 29 N. R. 22 E.
Ground Elevation 831 feet

Ottawa County, Oklahoma

( 0GS - M. B. Darnell no. 1)

Footage - Lithology
0 - 8.0 Clay
8.0 - 8.5 Gravel
8.5 -~ 22.0 Clay
27.0 - 27.5 Coal
27.5 - 30.0 Clay
30.0 - 63.8 Shale
63.8 - 64.5 Coal
64.5 - 69,8 Clay
69.8 - 71.5 Shale
7.5 - 71.8 Coal
71.8 - 75.5 Clay
75.5 - 120.0 Shale
120.0 - 121.0 Siltstone
121.0 - 124.0 Shale
124.0 - 124.1 Sandstone

124.1 -~ 131.0 Siltetone
- 131.0 - 160.0 Shale
160.0 - 165.4 Limestone
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 9

NE NE NE NE Sec. 22 T. 29 N., R. 22 E.
Ground Elevation 830 feet

Ottawa County, Oklahoma

(0GS - Paul Darnell no. 1)
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 10
NW SE SW SW Sec. 13 T. 29 N., R 22 E.
Ground Elevation 826 feet

Ottawa County, Oklahoma
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 11 .
NW NW NW SW Sec. 24 T. 29 N., R. 22 E.
Ground Elevation 817 feet '

. Ottawa County, Oklahoma
(0GS - Berl Garrett no. 2)

|IIII|IIlllllLllllIlllllllllllI

Footage | Lithology

Soil

Clay
Gravel
Clay

Coal

Clay
Shale
Sandstone
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Shale
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 12

NE NE NE NE Sec. 29 T. 29 N., R. 22 E.
Ground Elevation 818 feet

Ottawa County, Oklahoma

(0GS - Clyde Bachman no. 1)

Footage Lithology
o - 3.0 Soil
3.0 - 34.4 Clay
- .4 - 37.0 Gravel
- 37.0 - 38.0 Shale
E 38.0 - 38.4 Coal
e 38.4 - 40.0 Clay
— 40.0 - 89.6 Shale
- 89.6 - 90.0 Coal
= 90.0 - 91.0 Clay
- 91.0 - 103.0  Shale
= 103.0 - 103.4  Coal
- 103.4 - 105.0 Clay -
- 105.0 - 132.0  Shale
e 132.0 ~ 134.0 Limeatone
-
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OKLAHOMA GEOLCGICAL SURVEY
STRATIGRAPHIC TEST HOLE 13

NE SE SE SE Sec. 24 7. 29 N., R.
Ground Elevation 782 feet
Ottawa County, Oklahoma

(0GS - John Sullivan no. 1)

Footage Lichology
0 - 4.0 Soil
4.0 - 20.0 Clay
20.0 - 27.0 Shale
27.0 - 27.3 Coal
27.3 - 30.0 Clay
30.0 - 41.0 Shale
41.0 - 44.0 Sandstone
44.0 - 50.0 Shale
50.0 - 53.0 Sandstone
53.0 - 65.6 Shale
65.6 - 66.0 Coal
66.0 - 67.5 Clay
67.5% - 4.0 Shale
74.0 - 74.5 Coal
74.5 - 76.0 Clay
76.0 - 98.0 Shale
98.0 - 98.3 Coal
98.3 - 101.0 Clay
101.0 - 120.0 Shale
120.0 - 124.0 Sandstone
124.0 - 128.0 Shale
128.0 - 128.4 Coal
128.4 - 130.0 Clay
130.0 - 160.0 Shale
160.0 - 164.0 Limestone
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 14

SE SE SW NW Sec. 23 T. 29 N., R. 21 E.-

Ground Elevation 790 feet
Ottawa County, Oklahoma
(OGS - Gale Bachman no. 1) -

Footage

0
4.0
12.0
20.0
61.0
61.3
63.0
83.0
84.5
- 85.0
125.0
125.3
127.0
133.5
134.0
135.6
156.0
156.8
160.0
191.6
192.0
193.6
222.0
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Litholo

Soil
Clay
Sandstone
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Coal
Clay
Shale
Limestone
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 15

NE NW NE NW Sec. 28 T. 29 N., R.
Ground Elevation 831 feet

Craig County, Oklahoma

(0GS - Willard Lester no. 1)
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Footage
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Lithology

Soil
Sandstone
Shale
Sandstone
Shale
Coal

Clay
Shale
Coal

Clay
Sandstone
Shale
Coal

Clay
Shale
Coal

Clay
Shale
Coal

Clay
Shale
Coal
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Shale
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Clay
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 16

NE SW NW NW Sec. 29 T. 29 N., R. 21 E.
Ground Elevation 829 feet

Craig County, Oklahoma

(0GS - Calvin Brady no. 1)

Footage Lithology
0 - 1.0 Soil
1.0 - 28.0 Sandstone
28.0 - 46.0 Shale
46.0 - 46.8 Coal
46.8 - 49.0 Clay
49.0 - 76.5 Shale
76.5 - 76.7 Coal
76.7 ~ 79.0 Clay
79.0 - 107.0 Shale
107.0 - 108.0 Sandstone
108.0 - 118.0 Shale
118.0 - 125.0 Sandstone
125.0 - 126.0 Shale
126.0 - 126.4 Coal
126.4 - 129.0 Clay
129.86 - 166.0 Shale
166.0 - 166.4 Coal
166.4 - 168.0 Clay
168.0 - 223.0 Shale
223.0 - 223.5 Coal
223.5 - 224.5 Clay
224.64 - 231.5 Shale
231.5 - 231.7° Coal
231.7 - 234.0 Clay
234.0 - 260.0 Shale
260.0 - 261.0 Sandstone
261.0 - 274.5 Shale
274.5 - 2715.0 Sandstone
275.0 - 284.0 Shale
284.0 - 284.2 Coal
284.2 - 285.0 Clay
285.0 - 291.0 Sandstone
291.0 - 313.0 Shale
313.0 - 313.2 Coal
313.2 - 317.0 Shale
317.0 - 322.0 Limestone



S0

100

150

250

300

350

45

OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 17

SE SW NE NW Sec. 36 T. 29 N., R.
Ground Elevation 858 feet

Craig County, Oklahoma

(0GS - Dale Tullis no. 1)

Footage Lithology
o - 2.0 Soil
2.0 - 5.0 Shale
5.0 - 20.0 Sandstone
20.0 - 24.8 Shale
2.8 - 25.0 Coal
25.0 - 26.0 Clay
26.0 - 36.0 Shale
3.0 - 32.5 Coal
37.5 ~ 43.0 Clay
43.0 - 52.0 Sandstone
52.0 - 52.5 Coal
52.5 -~ 55.0 Clay
55.0 - 56.0 Shale
56.0 - 59.0 Sandstone
59.0 - 82.0 Shale
82.0 - 82.5 Coal
82.5 - 87.0 Clay
87.0 - 117.5 Shale
117.5 - 118.0. Coal
118.0 - 120.0 Clay
120.0 - 125.0 Shale
125.0 - 125.5 Coal
125.5 - 129.0 Clay
129.0 - '140.0 Shale
140.0 - 152.0 Sandstone
152.0 - 157.0 Shale
157.0 - 157.5 Coal
157.5 - 159.0 Clay
159.0 - 171.0 Shale
171.0 - 171.2 Coal
1711.2 - 174.0 Clay
176.0 - 176.0 Shale
176.0 - 178.0 Clay
178.0 -~ 200.0 Shale
200.0 - 200.5 Coal
200.5 - 201.0 Underclay
201.0 - 214.8 Shale
214.8 - 215.0 Coal
215.0 - 218.0 Underclay -
218.0 - 239.0 Shale
239.0 - 239.5 Coal
239.5 - 240.0 Clay
240.0 - 273.0 Shale
273.0 ~. 279.0 Sandstone
279.0 - 280.0 Shale
280.0 -~ 280.2 Coal
280.2 - 281.0 Clay
281.0 - 309.0 Shale
309.0 - 322.0 Sandstone
322.0 - 326.0 Shale
326.0 - 332.0 Sandstone
332.0 - 365.0 Shale
365.0 - 366.0 Limestone

20 E.
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OKLAHOMA GEOLOGICAL SURVEY
STRATIGRAPHIC TEST HOLE 18

SW SE SE NE Sec. 32 T. 29 N., R. 21 E.

Ground elevation 796 feet
Craig County, Oklahoma
(0GS - Carl Kelsey no. 1)

Footage
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Litholo

Soil

Clay
Sandstone
Shale
Sandstone
Shale
Sandstone
Coal
Shale
Sandstone
Shale
Sandstone
Shale
Coal
Shale
Coal
Shale
Coal
Shale
Coal
Shale
Coal

Clay
Shale
Coal
Shale
Coal
Shale
Ceal
Sandstone
Shale
Coal
Shale
Coal

Clay
Shale
Coal

Clay
Limestone



