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very good amounts of pyrolytic hydrocarbons. These were
recorded by both Rock Eval (S2) and Pyrolysis Gas

Chromatography (K2).

3.2.1

3.2.2

The first main zone of interest was found in the
upper thrust sheet from 1,730 to 2,220 ft. These
sediments were from the Bigfork and Womble
Formations, Ordovician in age. Kerogen richness
and potential productivity for this interval were
good with values of 1.64% TOC and 4.48 kg/ton of
pyrolyzable S2 hydrocarbons, respectively. The
GOGI ratio average of 0.34 obtained from
proprietary Pyrolysis Gas Chromatography indicated
that these sediments were oil + gas prone. Only
one maturity data point was available for this
interval. The vitrinite reflectance for that point
was 0.58% indicating these sediments were
incipiently mature to threshold mature. No shows

were reported from this interval.

The middle thrust sheet contained three (3) minor
zones of interest. The first minor zone was from
4,390 to 4,460 ft. in the Missouri Mountain
Formation, Silurian Age. Kerogen richness and S2
pyrolyzable hydrocarbons were good with 1.59% TOC
and 2.32 kg/ton, respectively. The GOGI for this
interval was 0.34% indicating that it was oil + gas

prone.

The second minor zone of interest was from 4,810 to
4,860 ft., at the top of the Womble. Kerogen
richness and S2 pyrolysable hydrocarbons were good
with 2.38% TOC and 2.37 kg/ton, respectively. The
GOGI for this interval was 0.30 indicating that it

was oil + gas prone.
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3.2.3

The third zone of minor interest was from 6,560 to
6,810 ft. Kerogen richness was good with average
TOC of 1.79%; pyrolyzable hydrocarbons was moderate
with an average value of 1.3 kg/ton. The GOGI
ratio was 0.60 indicating that these sediments were

gas prone.

The three minor zones discussed above were all oil
mature (0.6 - 1.0% Ro) as indicated by vitrinite
reflectance. One o0il show was reported for the
middle thrust sheet and occurred within the

Arkansas Novaculite.

The second main zone of interest occurred in the
lower thrust sheet from 6,990 to 7,510 ft. This
interval included all of the Mississippian Caney
and Sycamore Formations and the Devonian Woodford
Formation. Kerogen richness and S2 pyrolyzable
hydrocarbons were good to very good with 2.90% TOC
and 6.43 kg/ton, respectively. The mean GOGI for
this interval was 0.39 indicating that it was oil +
gas prone. These sediments were incipiently mature
to threshold mature according to the vitrinite
reflectance values which ranged from 0.53 to 0.62%
Ro.

One o0il show was reported from the lower thrust
sheet and this occurred within the 0il Creek

Sandstone.

g9 d. Ol
G’A. Cole
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GAC:bes
Enclosures: Table 1

Figures 1 and 2

cc: H. G. Bassett
J. G. Grasselli
R. Burwood
R. Drozd
PGW Files (0), (2-5), (8-3)

Work by:

R.
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S.

Lukco
Chaikin
Monnens

White



APPENDLX

Key to Source Rock Evaluation Data Report

and Graphic Log

reviated guide to the criteria and parameters
d Graphic Log. In that it will routinely be

{s of necessity compiled in concise form.
Whereas it is intended to constitute a sufficient guide to parameter identifica-
tion and definition, no attempt is made to provide an interpretative scheme. This
vill be covered more fully in an Interpretative Guide and Glossary to be issued

in Prospectus form later.

This 1isting 1s intended as an abb
used in the subject Data Report an
included in evaluation reports, 1t

wWhere possible, the format of the key has been arranged in a §ystematic manner as
per the layout of the subject data report and log. Although to be used mostly
for well sequences, the layout also handles data from both measured section and

random outcrop surveys.

The devised scheme of headings is intended to cover both domestic and foreign
situations.

HEADING
Country: Two/three letter abbreviation as per international stancard
code. Where offshore areas involved, abbreviation compoundec
with CS (Continental Shelf), eg., CDN CS.
State: Intended for U.S. domestic use. Two letter abbreviation as

per Zip-Coded mail system.

Countx[Region{ Intended for universal usage, County is applicable to U.E.
domestic use and Region/Prospect should provide sufficient

Prospect:
scope to cover non-domestic situations.

Location: Civing a more precise location of well or site being Township-
Section-Range designation for U.S. domestic or coordinates
or seismic line/shot point for non-domestic.

Well/Site: Being the actual name or designation of the well or the out-
crop sampling site, eg., measured section identity.

AP1/0CS: Being the unique designation given to all onshore (API) and

of fshore (0SC) U.S. domestic wells.

Bracketed number ( ) gives identity of parameters appearing in the Graphic
Data Log. Un-numbered parameters appear in Data Report only.

GEOLOGIC DATA (Track 1)

Unique number given to each sample received and inventoried
by PGW. Comprise two separate series, being:

W Series (i.e., WA, WB...WX) being Well materials

FS Series {i.e., FSA, FSB...FSX) being Field Survey specimens.

Sampie Number:

Sample Type: Description as to origin of sediment specimen, bdbeing:
CTG. Ditch Cutting
SWC. Side Wall Core
CC. Conventional Core
O0C. Outcrop sample from measured section
ROC. Random outcrop sample.

Epoch/Age (1):  Standard geologic cbbreviation {up to six characters) for
Epoch (eg., U. CRET) and Age (eg., MISS).

Formation (2): Arbitrary (but consistent) abbreviation (up to four characters)
for trivial formation names. A formation legend is included

in Data Report and Graphic Log printouts.

Depth (3): Measured in feet/meters BRT and are drill depths. Total
Dspth (TD) is given as TD in Formation sub-Track.

Lithology (4): Given by standard geologic abbreviations (up to ten characters)
(abbreviated) and graphic legend (as per BP Geological Standard Legend) and

comprising the gross lithology (eg. SH) and a qualifier (eg.
V. CALC.). Usage of qualifier controlled by % content eg:



Carbonate (5):

-2

ig%. ;} 0-10% qualifying comﬁonent

SH. CALC
LST. ARG } 11-25% qualifying component

SH. V. CALC
LST. V. AR 26-50% qualifying component

€ Carbonate mineral content by avidimetry. Used to determine
4 qualifying component.(CALC or ARG) under lithology.

ELECTRIC LOG/WELL DATA (Track 2)

ELOG (6):

Casing (7):

Test (8):

Will initially consist of a co-plot of the GR Log. Facility
to similarly co-plot a combination of FDC, BHC, CNL, etc., logs

to be added later.

Casing shoe depths added to log manually. Useful guide in
distinguishing caved materials.

Standard symbolism manually added for oil, condensate and
gas tests and shovs.

SOURCE RICHNESS SCREEN (Track 3)

TOC (9):

—

TSE (10):

s1 {(11):
s2 (12):
HI:

TR:

Visual Kero

en
Description (13)

% Total Organic Carbon (bitumen-free)
4. Total Soluble Extract (C)s,; sulfur-free) - Kg/Tn.

4, Thermally Distillable Hydrocarbons (Rock Eval @ ¢ 300°C) -
Kg/Tn.

4. Potential Produgtivity. Thermally Pyrolysable Hydrocarbons
(Rock Eval 300-550 c) - Kg/Tn.

<. Hydrogen Index. Pyrolysable Hydrocarbons/Total Organic
Carbon - Kg/Tn.

S1
Transformation Ratio ST . 52

- Algal/Sapropel

- Amorphous

Herbaceous

- Woody

- Coaly

- Exinite (Palynomorphs, Cutin, etc.)
- Major; S - Subordinate; T - Trace.

:MO:E;?‘
’

SOURCE MATURATION (Track u)

[ !TSE!(lh):

61 (51)(15):

TSE[SI:

KPI (16):

K2 (17)

4. Generation Index. TSE/TOC-
Generation intensity based on abundance of Total Soluble

Extract.

4. Generation Index. S1/TOC
Generation intensity based on abundance of Thermally Distillatle

Hydrocarbons.

Ratio of Extractable to Distillable Hydrocarbons. Guide to
abundance of heavy, intractable bitumen asphaltene content.

%: Kerogen Pyrolysis Index (Hydrogen Index - Bitumen free

basis) K2/TOC Kg/Tn.
More accurate version of Rock Eval Screen determined Hydrogen

Index characterizing kerogen to hydrocarbon convertibility.

%€, Potential Productivity (Analogous to S2 -~ Bitumen free

basis) - Kg/Tn.
More accurate version of Rock Eval Screen determined Potential

Productivity being exclusive to kerogen content only.

%. Potential Productivity - Pyrolytic Hydrocarbon yield as
cas (Cy - Cs) - Ke/Tn.



%¢ Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (Cs.) - Kg/Tn.

Gas-011 Generation Index. K2(G)/K2(0).

Measure of kerogen hydrocarbon type pronenecss, eg., oil
prone (<0.23); mixed oll-gas (0.23¢0.50); and gas prone
(>0.50). Reflects kerogen assemblage composition and
maturity.

DEGREE OF ORGANIC DIAGENESIS (Track 5)

Ro(avg)(19):

DoD (27):

€PI (21):

TAI (22):

% Phytoclast Vitrinite Reflectance. Rindom anistropic
readings of autochthonous population.

DOD units being 100(log(Ry°10)}. Ry evaluated from linear
regression fit to observed data and quoted in 5 DOD increments.
Cradient of Sediment Maturity Profile (Depth vs. log Rg)
quoted in DOD units.1000 rt.-1 or Km-1,

Carbon Preference Index. 0dd to even n-alkane preference
ratio.

Thermal Alteration Index. Based on palynomorphs on 1l to 5
scale.

SOURCE POTENTIAL (Track 6)

Sections 23, 24 and 25 are used to complete a manual zonation (24) af the sec-
tion penetrated and to 1ist both on-structure (23) and off-structure (25) summary
annotations as to source potential. ’

,

SOURCE CARBON ISOTOPIC DESCRIPTION (Data Report Only)

D 13C(K)
D 13C(TSE)

D 13C(KPY)

RB:dlc
9/29/81

&§13¢c Xerogen (relative PDB 1)
§13c Total Soluble Extract (relative PDB 1)

§13C Kerogen Pyrolysate (relative PDB 1)
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COUNTRY s us

STATE HI: ¢
COUNTY/REGICN/PROSPECT ¢ BRYAN

LOCATION ¢ SEC18,T7SR10E
WELL/SITE + 1-18 KINGS RANCH
AP1/0CS + 35-013-20078

SUMMARY DATA FILE
GEOCHENMICAL SOURCE ROCK POTENTIAL EVALUATION

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

FT BRT  NO.

TYPE  /AGE

0 RTB234
1200 XB823A
1418 XB823B
1535 XB823C
1580 WpB234
13585 XBg234
1630 WBB235
1680 WB8234
1730 wB8237
1770 Wp8238
1775 XB8238
1620 wBB239
1870 WBB240
1920 WB8241
1970 WBB242
2020 4BB243
2070 WBB244
2120 §B8245
2170 WBB244
2220 WBB247
2270 w8248
2320 WBB249
2370 WB8250
2420 WB8251
2470 WB8252
2520 WB8253
2570 WB8254
2620 WB8255
2670 WBB254
2720 w8257
2770 WB8258
2870 WBB259
2873 XBB259
2920 WB8240
2970 WBB261
3020 WB8262
3070 wWB8243

SIL
ORD
C16
ORD
16
CT6
€16
C16
ORD
CT6
CT16
€16
C16
€16
C16
CT6
CT6
C76
C16
CT6
€16
CT6
CT6
€16
€16
€16
£T6
C16
CT6
C16
HISS
€16
CT6
tT6
€16

TSE

S1

82

HI

(ABR.) I  DESCRIPTION % KG/TN KG/TN KG6/TN KG/TN

ARKN FORM.TOP

MOMT FORN.TOP

POLK FORM.TOP
SHsV.CALC 45 39 03 W09 23

BGFK FORM.TOP
SHyU.CALC 46 T} 08 46 112
SHyV.CALC 32 +31 J3 1,08 22
SHiV.CALC 34 79 26 2,37 300
SHsCALC 17 273 A1 11,64 426

WOMB FORM. TOP
SHyCALE 14 1.70 A4 5.4 302
SHyCALC 12 1.76 23 5.8 294
SHsCALC 11 1.07 2 109 102
SH 10 1.17 20 95 81
SHsCALC 14 1,25 022 2,43 1N
SHsCALC 13 1.38 27 3,30 239
SHyCALC 14 1.99 32 5.7 260
SHeCALC 13 1.42 A7 2,24 138
SHyCALC 14 1.14 A% 124 109
SH:CALC 14 1.16 24 1.M4 124
SHsCALC 13 1.04 05 .83 80
SHsCALC 13 +78 D04 13 17
SHyCALC 13 92 22 2 29
SHsCALC 13 77 A9 W05 ]
SHeCALC 12 79 A2 .56 n
SHsCALC 1 )1 19 .98 108
SHsCALC 12 93 Jd2  1.12 120
SHyCALC 13 1.22 d6 1,33 111
SHsCALC 13 .88 W07 W26 30

STAN FORM.TOP
SHyCALC 13 74 7 22 30
SHyCALC 14 '8 J3 .13 22
SHsCALC 14 +60 03 06 10
SHsCALC 14 +32 03 .03 6



WELL/SITE :1-18 KINGS RANCH PAGE . 2

DEPTH TR 61 61 TSt K2  K2(6) K2(0) KPI G6OGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG6/TN KG/TH KG/TN KG6/TN Z  (K) (TSE) (KPY)
% -, “%e

0

1200

1418

1535

13580 .25 8

1585

1630 .15 20

1680 .11 s 1,16 A0 26 227 33

1730 .10 33 306 71 2,35 387 W30

1770 .03 15 11,08 2.36 8.72 406 .27

1775

1820 .08 26 .14 1.2 4,02 302 .28

1870 .04 13 6,21 1,32 4,89 3 27

1920 .10 11

1970 .17 17 2,26 73 1,53 193 .48 +38

2020 .08 18 J.48 84 2,44 278 W32

2070 .08 20 3.94 1.08 2.86 286 .38

2120 .06 16 4,85 1,58 5.27 IM 30

2170 .05 17 10,03 2,37 7.6 31 31

2220 .07 12 2,74 .85 1,89 193 45

2270 .13 17 2,46 B 1.6B 216  JA6

2320 .14 21 2,78 .77 2,01 240 .38

2370 .06 3

2420 24 5

2470 .45 24

2520 .79 25

2570 .18 15

2620 .16 21

2670 .10 13 1,85 47 138 199 .}

2720 .11 13 2,76 .92 1.84 226 .50

2770 W27 20

2870 .21 8

2875

2920 .46 25 +32

2970 .50 22

3020 .33 3

3070 .30 ]



PAGE , 3 WELL/SITE :1-18 KINGS RANCH

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY C€O3 VISUAL KEROGEN TOC TSE st 52 I

FT BRT NO. TYPE /AGE (ABR.) %  DESCRIPTION Z KB/TN KG/TN KG/TN KG/TN
3120 WB8244 CT6 SHyCALC 14 +64 Jd4 .12 19
3170 WB8245 CT6 SHeCALC 14 +33 A1 17 3
3270 upg267 CT6 SHCALC 14 +82 A5 W92 112
3320 wpg268 CT6 SHyCALC 14 +70 D09 29 41
3370 U829 CT6 SHCALC 15 W79 11 28 37
3420 8270 C16 SHeCALC 14 69 07 .28 1)
3470 upB271 CT16 SH.CALC 13 85 09 W31 35
3520 WBB272 C16 SHyCALC 12 192 J4 0 .96 104
3570 WB8273 (16 SHyCALC 13 o435 17 .28 43
3620 WBB274 CT6 SHyCALC 14 75 20 W36 48
3670 WBB275 CT6 SHaCALC 10 1,04 2 .30 29
3720 WBB275 CT6 SHyCALC 12 +84 17 W50 60
3770 4B8277 C16 SHeCALC 11 +76 12 427 35
3820 WB8278 CT16 SHyCALC 11 W76 Jd8 W21 28
3870 WB8279 (16 SHyCALC 1 84 g3 31 81
3920 WB8280 CT6 SHyCALC 11 ) A3 .63 89
3970 uBg281 CT6 SHsCALC 17 +70 05 30 43
4020 UBB282 (TG SHyCALC 17 69 A3 A2 81
4070 w8283 CT6 SHCALC 20 .80 20 W35 4
4120 wpa284 CTG SHyCALC 13 192 +08 .11 21
4170 U285 CT6 SH 9 +40 0 W34 85
4215 Yp8285 DEV  ARKN FORM.TOP
4220 w8285 CT6 SHyCALC 12 +54 gy 7 69
4270 WB8287 CT6 SHyCALC 12 1,32 26 1,74 132
4320 wB8288 CT6 SHyCALC 21 W73
4340 UBB289 CT6 SH»CALC 11 +47 Jd6 440 85
4343 xpg289 SIL  MOMT FORM.TOP
4390 WBB290 CT6 SHeCALC 18 1.52 8 2,38 157
4440 WB8291 CT6 SHyCALL 11 1.66 38 2,25 136
4459 XBS291 ORD  POLK FORN.TOP
4450 WBB292 CT6 SHyCALC 10 1.72 32 1,80 105
4509 XB8292 ORD  BGFK FORM.TOP
4510 WBB293 C16 SHyCALC 14 92 26 .48 74
4360 WBB294 CT6 SHyV.CALE 26 09 S5 37 34
4410 UBB295 CT6 SHsV.CALE 30 +36 Jd2 M 79
4660 WBB296 CT6 SH)CALC 24 36 J4 26 45
4710 WBB297 CT6 SHoV.CALC 28 +99 Jd3 27 46
4750 uB8298 (TG SHsCALC 16 +48 09 .06 12
4809 xB8298 ORD  WOMB FORN.TOP
4810 wB8299 C16 SHsCALC 11 2.38 A3 2,37 100
4840 WBB300 CT6 SHyCALC 12 1.73 09 1,07 62
4910 ups301 C16 SHyCALC 14 1.27 A1 .90 n
4960 wB8302 CT6 SHsCALC 13 1,02 09 31 30
5010 WB8303 CT6 SHyCALC 17 1,20 22 W31 42
3060 WBB304 CTG SHsCALC 14 7] JA3 W71 77
3110 WB8305 C16 SHyCALC 15 1.08 10 48 4
5160 WBB306 CY6 SHyCALC 14 1,01 28 W52 k3

9210 WB8307 CT6 StyCALC 13 1.05 A5 .28 27



WELL/SITE $1-18 KINGS RANCH PAGE . 4

DEPTH TR 6I 6I TSE K2  K2(6) K2(0) KPI 6OGI CPI TAI RO D-13C B-13C D-13C

FT BRT (TSE) (S1) /S1 KG6/TN KG/TN KG/TN K6/TN 2 (K) (TSE) (KPY)
' TR TR

3120 .54 22 o320

3170 .39 20

3220 .26 12

3270 .14 18

3320 .24 13

3370 .28 15 +33

J420 .24 13

3470 .23 11

3520 13 15 1,72 4% 123 187 .40

570 .38 26

3620 .36 27 +36

3670 29 12

3720 .28 23

3720 .3t 16

3820 .44 24 +61

3870 .23 18

3920 .19 21

3970 .14 7

4020 24 19

4070 .34 25 v36

4120 .42 15

4170 .31 37

4215

4220 34 35

4270 .13 20 +o4

4320 22 +81

4340 .29 k7

4343

4390 .07 12 4,00 1,01 2,99 283 W

4440 .14 23

4459

4460 15 19 321 1,29 1.92 187 .67

4509

4510 .28 28

4560 .29 22

4610 .21 21

4660 435 sl

4710 .33 22

4760 .60 19

4809

4810 .04 6 3.85 1,35 450 246 .30

4850 .08 5 2,39 .86 1,73 150 .50

4910 .11 9

5010 ,30 18

3060 .17 16

5110 .17 9

3160 .33 26

9210 .35 14



PAGE 3 WELL/SITE $1-18 KINGS RANCH

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR«) X  DESCRIPTION % KG6/TN K6/TN KG/TH XG6/TN
3260 WBB308 CT6 SHsCALC 14 99 07 W34 34
3310 WBB30? (16 SHyCALC 14 1.1% g% 82 52
3360 WBA310 C16 SHyCALC 14 1.04 12 74 n
3410 WB8311 C16 SHyCALC 14 94 06 .18 19
3470 WBB312 CT6 SHyCALC 14 91 Jd6 W30 I
3520 WBA313 CT6 SHyCALC 23 W73 08 .16 2
3370 WB8314 (16 SHyCALC 14 79 20 32 4
3620 WBB31S CT6 SHyCALC 14 .11 27 WA 37
3860 WBA314 CT6 SHyCALC 13 1.06 W23 W57 4
3710 WB8317 C16 SHyCALC 14 1.6 24 67 41
9760 WBB318 CT6 SH,CALC 14 1.23 23 W92 42
3810 WBB319 (16 SHsCALC 135 1,13 30 .82 n
3850 WB8320 CT6 SHyCALE i4 1,45 21 73 50
3910 WBB321 CT6 SHyCALC 13 1.72 Jd4 1,22 n
3960 WBB322 CTG6 SHyCALC 14 1,82 77 1,72 93
6010 WBB323 (16 SHyCALC 13 2.18 Jd4 68 3t
6060 WBB324 (16 SHyCALC 13 1,58 Y} 26
6110 WBB325 (16 SHyCALC 15 1.68 21 .83 49
6160 WBB328 CT6 SH,CALC 19 1.70 29 .97 57
6210 WB8327 CT6 SHyCALC 17 1,72 Jd1 .48 28
6260 WB8328 CT6 SHyCALC 17 1,68 A1 .84 50
4310 48329 CT6 SHsCALC 18 1,44 J4 87 47
6360 WBB330 CT6 SHyCALC 14 1,59 08 W35 22
4410 WB8331 CT6 SHyCALC 15 1.79 09 77 43
6440 WBB332 CT6 SHyCALC 19 1.62 32 .88 54
6510 WBB333 CT6 SHsCALC 20 1,59 26 73 4
6360 WBB334 CT6 SHsCALC 20 1,85 30 1,12 81
4610 WBB33S CT6 SHyCALC 2 1,59 Jd7 .89 56
6660 WBB334 CT6 SHyCALC 14 1.79 25 1,24 69
6710 WUB8337 CT6 SHyCALC 17 1,90 Al 1,98 104
6760 WBB338 CT6 SHyCALC 18 1.81 A5 1,27 70
6810 WBB33? CT6 SHyCALC 20 1.45 27 4 b))
6B40 WBB340 CTG SHsCALC 18 1.44 S VAR | 35
6910 WBB341 CT6 SHyCALC 16 1,60 20 W41 38
6960 WBB342 CT6 SHyCALC 17 1446 12 W45 31
6989 XB8342 NISS  CANY FORM.TOP
6990 WBB343 CT6 SHyCALC 18 2:.37 28 2.41 102
7040 WBB344 (16 SHsCALC 2 295 07 380 122
7075 XB8344 KISS  SYCA FORM.TOP
7080 WB834S CT6 SHyCALC 18 4,00 48 7,11 178
7130 WBB346 CT6 SHsCALC 21 2,45 61 551 225
7180 WBS347 CT6 SHyCALC 20 1.91 32 1,43 75
7230 WB8348 (TG SHsCALC 18 1.46 A7 A 3
7280 uBB349 CT6 SHsCALC 16 3,00 72 895 232
7282 YB8349 DEV  WOOD FORM.TOP
7330 WBB3S0 CT6 SHsCALC 11 2,81 oI5 7,91 303
7380 WB835t CT6 SHyCALC 10 2,90 76 862 297
7430 WB8352 €16 SHyCALC 9 3.32 82 8,41 233

7480 WBB3S3 C16 SHsCALC 12 4.89 1,27 18.00 348



WELL/SITE $1-18 KING5 RANCH PAGE . &

DEPTH TR G6I 61 TSE K2  K2(6) K2(0) KPI 6061 CPI TAI RO D-13C D-13C D-13C

FT BRTY (TSE) (S1) /51 KG6/TN KG/TN KG/TMN KG/TN T {K) (TSE) (KPY)
"Zo 'Zo -Ze
3260 .21 9
3310 .23 16
3360 .14 12
9410 25 6
3470 .35 18
3520 .33 11
570 .24 13
2620 .40 24
5660 .29 22
5710 .26 15
5760 .31 19
3810 .27 26
5860 W22 14
3910 .10 8 1,63 71 .92 %5 .78
3960 .31 42 1.3 21 .92 % .78 o74
8010 .17 é
6060 .18 é
8110 .20 12
6160 .23 17
6210 .19 ] 49
6260 .33 24
6310 .17 10
8360 .19 3
6410 .10 3
6460 ,27 20
6510 .26 16
6560 .21 16 1,78 1 1,07 %% .47
8610 .14 11
6660 .17 14 2,16 .84 1,32 121 .64
6710 .17 2 237 7% 1,58 125 W50
6760 .11 8
6810 .27 19
6860 .25 12
6910 25 12
6960 .21 8
6989
6990 .10 12 2,23 1,13 1.08 94 1.07
7040 .14 19 3.78 1.62 4.6 196 39 +94
7075
7080 .08 12 11,25 3.04 8,21 281 .37 33
7130 .10 25 396 1,720 4,26 243 40
7180 .18 17
7230 .19 12 +94
7280° .09 24 8,67 2.52 6.15 289 .4l +98
7282
7330 .09 29 8.24 2,23 4,01 316 W
7380 .08 26 8.08 2,22 35.86 279 .38
7430 .09 Y] 8.41 2.8 623 B3 .

7480 .07 26 14,63 4,25 10,38 299 .4 62



PABE .7 WELL/SITE {1-18 KINGS RANCH

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 81 52 HI

10308 XB8376

FT BRT MO, TYPE /AGE (ABRs) I  DESCRIPTION 1 KG/TN KG6/TN KG/TH KG/TN
7510 XB8354 SIL  HUNT FORM.TOP
7738 XB8353 ORD  SYLV FORM.TOP
7750 WB8354 CT6 SHsCALC 23 1.02 Jd4 .58 57
7800 WB8355 CT6 SHsCALC 24 1.00 W29 65 5]
7850 WB8356 CT6 SHyCALC 24 1.06 24 W69 63
7900 wBB357 (16 SHyCALC 21 1.5 40 .36 LH]
7950 WB8358 CI6 SHeCALC 18 1.16 W22 W76 &4
8000 WB835Y CT6 SHyCALC 17 1,43 228 1.12 78
8050 WBB340 CT6 SHsCALC 15 1.24 08 .72 58
8100 WB83s1 CT6 SHsCALC 24 1.17 J4 64 35
8130 WBB3s2 CT6 SHyCALC 20 1,27 26 W75 59
8200 WBB343 CT6 SHyCALC 2 1.17 J4 54 4
8250 WB8344 CT6 SHsCALC 19 1.26 23 .82 63
8300 WBB3SS CT6 SHsCALC 18 1.37 30 B4 81
8350 WBB3&S CT6 SHeCALC 21 1.19 120 W31 8
8400 WB8367 CT6 SHsCALC 18 1,30 10 48 37
8450 WB8348 CT6 SHyCALC 17 1,30 Jd6 182 48
8300 WBB349 CT6 SHyCALC 18 1,13 10 W37 3
8338 XB834A ORD  VIOL FORM.TOP
9090 XBB34B ORD  BROM FORM.TOP
9416 XCB3AC ORD  MCLI FORN.TGP
9795 XB8349? ORD  OLCK FORM.TOP
10060 wB8370 CT6 SHyV.CALC 32 18 05 .03 17
10110 WB8371 CT6 SHsV.CALC 30 +38 Jd0 .01 3
10160 WB8372 CT6 SHsCALC 24 24 40 402 8
10210 wB8373 CT6 SHYV.CALC 44 135 23 .13 87
10300 wB8374 CT6 SHsCALC 20 +20 09 01 3
10350 WB8375 CT6 SST:CALE 14 .18 21 .07 39
10400 WBB376 CT6 SSTHCALC 18 J1 10 0,00 0
10458 XB8374 ORD  JOIN FORM.TOP



WELL/SITE :1-18 KINGS RANCH PABE . 8

BEPTH TR 61 6I TSE K2  K2(6) K2(0) KPI BOGI C€PI TVAI RO DB-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 K6/TN KG6/TN KG/TN KG/TN I (K) (TSE) (KPY)
'z + -Z N -Z »
7510
7738
7750 .19 14
7800 .31 29
7850 .26 23
7900 .15 8
7950 .22 19
8000 .20 20 1,66 66 1,00 116 .66 72
8050 .10 3
8100 .18 12
8150 .26 20
8200 .21 12
8250 .22 18
8300 .26 22 1,59 40 .99 116 .61
8350 .28 17
8400 .17 8
8450 .21 12
8500 .21 9 77
8538
9090
9414
9795
10060 463 28
10110 .91 2
10160 .83 42
10210 .66 167
10300 .90 45
10350 .75 117
10400 1,00 12
10458

10508






SOHIO PETROLEUM COMPANY
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To: E. Luttrell April 19, 1983 /
SPC Mid-Continent Division
Dallas
From: Petroleum Geochemistry Group PGW/41483/RB/2-5
Warrensville

Subject: Bigfork Chert Bitumens - Ouachita Overthrust/Stringtown
Quarry. Report PGW/TM 109.

Herewith for your retention are two copies (one for T.
Legg/C. Titus) of the subject report.

As we have commented in a previous communication, there is a
strong generic co-identity between the Stringtown Quarry seep
bitumen and the Taylor #1 produced analogue. Both are heavy
(i.e. very low API  gravity) materials and demonstrate, in an
almost classical sense, the confusion that could arise in
differentiating between an early mature-heavy oil and a (heavy)
biodegraded oil. We are completely satisfied that the Stringtown
seep, with its lack of n-alkanes, is the biodegraded residium of
a heavy oil (i.e. early mature) the same provenance as the show
reported in Taylor #1 (Bigfork Chert @ approximately 2,100 ft.).

Computer matching of the two saturate alkane chromatograms
clearly demonstrated the co-identity of the n-alkane - less hump
in the biodegraded product (Stringtown) with the "normal"
un-biodegraded Taylor show. Similarly, the two carbon isotopic
profiles show a classic disposition revolving, as they do, around
the Aromatic fraction. The Aromatics would be the fraction least
expected to be influenced by biodegradative effects. The
isotopic heavier Saturates and lighter-Polars/Asphaltenes in the
case of the biodegraded product, are entirely consistent with the
metabolism of light n-alkanes with the cognate production of a
lighter residium of metabolic products/detritus (sic polar/
asphaltene-like components).

This present piece of work thus has considerable scientific
merit in that it clearly demonstrates:

A. an actual in vivo biodegradative comparison as opposed
to contrieved in vitro cases that have previously been
published.

B. provides a fairly definitive case in the differention
of an "early mature" vs. a "biodegraded residium" heavy

oil.
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C. finally it provides an interesting development and
sequel to work recently published by J. Curiale on
Quachita oils, bitumens and grahamites, etc. (AAPG
Bull., 65, 24-26).

Along these lines, have you any reservations or objections
in principle as to PGW thinking in terms of a short publication
on this matter? As indicated above, we see this as an obvious
sequel to the publication mentioned. We look forward to your
response here.

fr

RB:bes
Enclosures: 2

cc: H. G. Bassett
W. E. Bischoff
J. G. Grasselli
R. Drozd
G. Cole
R. Sedivy:
pPCW Files (0), (2-5), RB

Transmittal of Reports, Etc.

Please sign and return the duplicate copy of this document
upon receipt of the enclosed two (2) reports.

Received by: Date:

Comments:



SOHIO PETROLEUM COMPANY

Geochemistry Group

To: T. Legg April 7, 1983
SPC Mid-Continent Region
Dallas

From: Petroleum Geochemistry Group PGW/32183/RS/2-5
Warrensville

Job No.: 82-102

Classification: RESTRICTED

Technical Memorandum (PGW/TM 109) -- Geochemical Characterization

and Comparison of Two Asphalt Samples from the Bigfork Chert, Atoka
County, Oklahoma.

Summary: An asphalt sample recovered from the
Bigfork Chert, Stringtown Quarry, Atoka County,
Oklahoma, was characterized and compared to an
historic asphalt collected from the same
formation as it occurs in the Taylor #1 well,
located 12 miles to the south. The Quarry
sample was found to be severely weathered
and/or biodegraded. Stable carbon isotopic
data indicated that the two asphalts were
generically related; an origin as residual
fractions, derived from a common precursor oil,

was postulated.
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1. INTRODUCTION

An asphalt sample from the Stringtown Quarry, Atoka County,
Oklahoma, was received for hydrocarbon characterization. It was
compared to a historical asphalt sample, retrieved from the Sohio
#1 Taylor well at a depth of 2,100 ft. Both samples were from the
Bigfork Chert, Ordovician age. The Stringtown Quarry is located

approximately 12 miles north of the Taylor #1 well.

2. MATERIALS AND METHODS

The Taylor #1 and Stringtown Quarry samples were given PGW
hydrocarbon designations HCB-006 and HCB-275, respectively. The
Soxhlet (CHZCLZ) extractable fraction from each sample was
characterized using the following PGW standardized techniques:
Asphaltene Content, Hydrocarbon Type Analysis, Saturate Alkane
Analysis, and Stable Carbon Isotopic Profiling.

3. RESULTS AND CONCLUSIONS

Results of the geochemical analyses are summarized in Tables 1

and 2 and Figures 1 - 3.

3.1 Hydrocarbon Type data are shown in Tables 1 and 2. The
Stringtown Quarry sample, HCB-275, contained a much
greater proportion of asphaltenes (52.2% versus 12.0%),
and lesser saturates and aromatics (6.6% and 11.8% versus
31.4% and 22.8%) in comparison to the Taylor #1 sample,
HCB-006.

3.2 Saturate Alkane chromatograms (Figures 1 and 2) revealed
a complete series of normal alkanes,” from n-C13 to n-C30
plus, for the Taylor asphalt. HCB-275 contained few

peaks and no identifiable normal alkanes; the high

asphaltene content and chromatographic character of this
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3.3

3.4

sample were indicative of weathering/biodegradation.
Similarities in the bimodal napthenic distributions of
both samples suggested that the asphalts were generically

related.

Stable carbon isotopic data, depicted in Figure 3,
confirmed the above interpretation. The isotopic
profiles were, generally, in close agreement. The
Stringtown asphalt contained slightly heavier saturates
(and whole), and lighter polars and asphaltenes, relative
to HCB-006.

The isotopic results clearly demonstrated a generic
relationship between the Stringtown Quarry and Taylor #1
asphalts; it is probable that these materials represented
residues derived from one and the same precursor oil.
The variations in physical and isotopic properties
observed for the Stringtown Quarry asphalt, relative to
the Taylor #1 sample (high asphaltene content, absence of
normal alkanes, isotopically heavier saturate and lighter
polar and asphaltene fractions) were characteristic
artifacts of severe weathering and/or biodegradation of

the former sample.

vRGL \3 uh)\néL

R. A. Sedivy
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Figures 1 - 3
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TABLE 1

PAGE 1 12,58.10, 03/21/83

SUKKARY HYDROCARBON DATA SHEET

COUNTRYUS WELL/SITEITAYLOREL SAMPLE IDIHCBOOS FORMATION:BGFK
STATE 0K LOCATION SEC1S,TISRILE TYPEIPRO  AGE/EPOCH:IORD
COUNTY $ATOKA API/0CS $35-A00520087 DEFTH(FT) 2110
PGW JOBiB0OZ REPORT ¢ DATA BASE:GEOCHEM/PGW
INSPECTION DATA SIKULATED DISTILLATION N-ALKANE PENTACYCLANE
MT DEGC ZWT DEGC CONTENT CONTENT
SPECIFIC GRAV, +1.000 % WT SATURATES NORMALISED DIST
API GRAV. + 10,00 -—— ome= -—-
SULFUR T .80
NITROGEN W7, 1Bp 257 cio ¢ H
WAX THT: 2 287 52 cir ¢ B
WAX MFT DEG C3 4 309 M4 €12 ¢ %0 |\l
ASPHALTENE (1) ZWTi 12,00 6 320 34 €13 ¢ 700 G
NICKEL (PPH)L 42 8 336 58 €14 ¢ 1,400 N
VANADIUN (PPM) 180 10 152 &0 C15 ¢ 2.870 g
RESIDUE 12 348 82 €16 + 3.340 U
BFT>200C W7 100 14 /B4 64 €17 3.700 v
14 399 66 €18 ¢ 3.0 ALPHA &
GEOCHEMICAL DATA 18 414 68 C19 § 3.520 BETA @
20 27 N €20 ¢ 2,350 GANA 1
RESIDUE BPT>200C 22 8 72 €21 ¢+ 2,300 PELTA ¢
TYPE ANALYSIS 24 22 N €22 1 1,740 EPSILON ¢
SATURATES  XWT! 31.40 26 463 76 €23 ¢ 1.800 TETA &
AROMATICS  YWT: 22.80 28 474 18 €24 | 1,420 --=mmmmmommms
POLARS W7 33,80 30 486 B0 23 ¢ 2,160 STERANE
AGFHALTENE (2)ZWT: 12,00 32 498 82 €26 ¢+ 1,590 CONTENT
N-ALKANE 2678 38,23 34 510 BA €27 ¢ 1,090 NORMALISED DIST
N-ALKANE CFT ¢ 1.07 36 522 86 £28 ¢+ 1,080 -----mmmmmm—-
ACYCLIC ISOPRENOID 38 532 88 €29 900
FARNESANE  XWTY .83 40 541 90 CI0 * 1.470 13
ACYCLIC C16 XNT: 1.48 42 92 €31 480 21
ACYCLIC C18 ZNWT: 2.37 44 94 €32 ¢ 190 31
PRISTANE Nt 3418 46 9% £33 4
PHYTANE T 2.86 48 98 g4 ¢ 51
PRISTANE/FHYTANE 1 1.11 50 FBP €35 bt
PRISTANE/N-C17 LY €36 73
PHYTANE/N-C18 HIY | ]
NICKEL/VANADIUM ¢ .23 91
p-13 C(0IL) +-30.40 %, 10 ¢
D-13 C(DISTILLATE) ¢ % 11 3
D-13 C(SATURATES) :-30.40 Z. 12 %
D-13 C(AROMATICS) :-30.40 Z. 13
D-13 C(POLARS) 1-30,18 %, 14 ¢
D-13 C(ASPHALTENES)!-30.13 . 15 ¢
D-13 C(RESINS) ' A 16 ¢
D-34 SULFUR ' 1 17 ¢
D-2 DEUTERIUM : Z. i8 ¢
D-15 NITROGEN : % 19 ¢



TABLE 2

PAGE 1 13,03,16, 03/21/83

SUMKARY HYDROCARBON DATA SHEET

COUNTRY:US WELL/SITEISTRINGTOMN QUARRY  SAMPLE IDIHCB275 FORMATIONIBGFK
STATE AR LOCATION $SEC14sT1SR12E TYPEITSE  AGE/EPOCHIORD
COUNTY SATOKA APL/0CS i- BEPTH(FT)?
PGW JOB:82102 REFORT ¢ DATA BASE:GEOCHEM/PGH
INSPECTION DATA SIHULATED DISTILLATION N-ALKANE PENTACYCLANE
INT DEGC ZWT DEGC CONTENT CONTENT
SPECIFIC GRAV. v 1,250 1 WT SATURATES NORMALISED DIST
APT GRAV, ' - == ---
SULFUR T 4,98
NITROGEN rL 1N IBP € Hi
WAX WS 2 52 €1t B
uAX HET DEG C: 4 M €12 [
ASFHALTENE (1) ZWT: 52.18 4 36 C13 6
NICKEL (PPH){ 8 o8 ci4 ¢ N
VANADIUN (PFH): 10 60 €15 ¢ 330 0:
RESIDUE 12 82 L6 ¢ 220 LI
BPT.200C w100 14 64 €17 ¢+ 310 v
16 b4 Cis ¢ 490 ALPHA ¢
GEOCHEMICAL DATA 18 68 €19 ¢ 590 BETA ¢
20 70 €20 ¢+ 390 GANA ¢
RESIDUE BPT>200C 2 R 3 S Y K1Y DELTA
TYPE ANALYSIS 24 74 €22 ¢ ,200 EPSILON &
SATURATES ~ ZWT: 6,63 pL 76 €23 ¢+ 1,980 ZETA 1
AROMATICS  ZWT: 11.B4 28 8 €24 ¢+ 300 -
POLARS INTS 29,35 30 86 £25 ¢+ N0 STERANE
ASPHALTENE(2)ZWTS 52,18 32 82 £+ TN CONTENT
N-ALKANE INT 15,49 34 84 €27 & .240  NORMALISED DIST
N-ALKANE CPI 1 1,36 36 86 €28 ¢ 2,300 --=-mmmmm———-
ACYCLIC ISOPRENOID 38 88 €29 + 990
FARNESANE ~ INT: .09 40 90 €30 11
ACYCLIC C16 ZWT: .14 42 92 Cit ¢+ 3.150 2
ACYCLIC C18 ZNT: .30 44 94 €32 ¢ 2.180 3
PRISTANE T AT 44 96 €33 41
PHYTANE W7 .18 48 98 €34 | 33
PRISTANE/PHYTANE ¢ 2,45 0 FBP £ 61
PRISTANE/N-C17 v haAo €36 71
PHYTANE/N-C18 L (- 8.
NICKEL/VANADIUN ¢ 7
D-13 C(OIL) =300 7 10
D-13 C(DISTILLATE) @ % 11 ¢
D-13 C{SATURATES) :-30.31 %. 12 %
D-13 C(AROMATICS) 3-30.44 1. 13
I~13 C(POLARS) 1-30.29 %, 143
D-13 CASPHALTENES):-30.32 1, 15 ¢
D-13 C(RESING) ' % 16 %
D-34 SULFUR : 9 17 3
D-2 DEUTERIUM ' Z 18 3
P-15 NITROGEN ' 19 19 3
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To:

Attn:

From:

Subject:

Hod3 o147

SOH!IO PETROLEUM COMPANY 61/5
Petroleum Geochemistry Group

E. Luttrell November 7, 1983
SPC Mid-Continent Region

D. May PGW/101883/GC/2-5

Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Technical Memorandum (PGW/TM 132) -~ Source Evaluation of

The Conoco #1 Lloyd Moore Well, Lamar County, Texas.

Summary: Geochemical evaluation and interpretation of
the stratigraphic sequences of four thrust sheets
penetrated by the Conoco #1 Lloyd Moore well indicated
that the Quachita Facies contained negligible to poor
source potential, except for very limited spot horizons
within the Arkansas Novaculite. Thermal maturity data
indicated the thrust sheets were gas mature to
thermally spent; therefore, only gas would be generated

and/or preserved at this site.

1. INTRODUCTION

This report details the source rock geochemistry of the

Conoco #1 Lloyd Moore well. The well is located in Lamar County,
Texas. The well was drilled to a total depth of 8,831 feet,

penetrating four thrust sheets of the Ouachita Facies. Mesozoic

sediments were laid unconformably ahove the Ouachita Facies.

PROPERTY OF
BP EXPLORATION
EFERENCE CENTER
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MATERIALS AND METHODS

2.1 Materials

A total of one hundred, thirty-four (134) dry cuttings
samples were submitted for geochemical source rock evaluation
covering the gross well interval from 700 to 8780 feet.

Cuttings were composited into 60 foot geochemical samples.

2.2 Methods

Samples were analyzed for source richness and maturity using
standardized PGW methods. Analyses consisted of vitrinite
reflectance determinations to establish a thermal maturity
profile, rapid screen Rock Eval pyrolysis and total Organic
Carbon (% TOC - bitumen free) to assess the overall source

quality.

The hydrocarbon proneness (oil or gas) of any interval of
interest was assessed by means of proprietary pyrolysis gas
chromatography (PGC) which established the GOGI ratio

(gas-oil generation index).

RESULTS

A summary of source rock evaluation data for the sediments
penetrated by the Conoco #1 Lloyd Moore well is listed in Table 1

and Figure 1. A Source Evaluation Log is appended as Figure 2.

3.1 Thermal maturity determinations for the Conoco #1 Lloyd Moore
well were based primarily on the results of vitrinite
reflectance measurements (and "vitrinite-like" reflectance
measurements for the Silurian and Ordovician sediments) for
the upper thrust sheet. A linear regression applied to this
data set (15 data points) identified a very gentle gradient
of 10.4 DOD units/Km (3.21 DOD units/1000 feet) and a

correlation coefficient of 0.78 (61% correlation).
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Page 3

Reflectance measurement ranged from 1.31 to 2.11 for all data
points for the four thrust sheets of the Ouachita Facies.
Therefore, the sediments penetrated by the well were
dominantly gas mature with some thermally spent intervals.
Table 2 summarizes the maturity data for the four thrust
sheets and this data should be considered questionable for

two reasons:

(1) The source richness was only marginally rich throughout
the entire well. With such low %TOC in the sediments,
the low number of Ro measurements recorded per sample

may not be totally representative for each sample; and

(2) All samples from 6,000 feet to TD were received as fine
powders. This made identification of lithologies and
organics extremely difficult; also the distinguishing of

cavings from indigenous material was not possible.

Source quality for the four thrust sheets of the Ouachita

Facies is summarized in Table 3.

Overall source quality for the Ouachita Facies penetrated by
the Conoco #1 Lloyd Moore well was negligible to poor except
for limited intervals within the Arkansas Novaculite. The
Stanley, Missouri Mountain, Polk Creek Shale and Bigfork
Chert were considered non-source formations for this well

site.

3.2.1 Two 60' sample intervals of the Arkansas Novaculite
had good source richness. The two intervals were at
6,330 feet and 8,010 feet and had TOC values of 1.34%
and 1.51%, respectively. Maturities for these two
samples were 2.11 and 2.01 (thermally spent; PGW
considers > 2.0% Ro as spent source rocks); therefore,
only dry gas has been generated and preserved at these

sample intervals.
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3.3 Source quality and maturity of the Mesozoic sediments.

3.3.1 Organic petrographic techniques identified coal
cuttings in samples within the Trinity Sandstone. The
vitrinite reflectance measurements for this coal
material were from 0.28 to 0.35% Ro indicating that

these sediments were immature.

3.3.2 Source richness and potential for the Mesozoic
sediments were negligible to poor except for an

occasional spot horizon. Three 60' samples had good

to excellent source richness and potential
productivity:
Depth (ft.) % TOC S2 (kg/ton)
1780 5.03 7.95
1900 3.06 3.07
2080 2.95 2.43

These three intervals were mixed gas/o.l sources
according to their respective GOGI values. Further
examination of cuttings and by petrography (sample
WC6506), indicated that the sediments of these
intervals consisted, in part, of coal cuttings and

should be considered as an immature gas source.

EXPLORATION SIGNIFICANCE

The Conoco #1 Lloyd Moore well penetrated sediments that were
gas mature to thermally spent. The source richness and potential
productivity of the well was neglibile to poor except for two 60’
intervals within the Arkansas Novaculite. Therefore, this well
would not have generated any hydrocarbons (gas) of any
significance. The Arkansas Novaculite might have generated some
limited amounts of gas, enough for possible shows, but no

commercial quantities.
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TABLE 2

SUMMARY OF MATURITY DATA

Thrust Sheet Formation % R _Range Maturity
#1 Stanley (MISS) 1.31 70 1.78 gas
(2334'-6056") Novaculite (DEV) 1.77 to 1.NM gas
Mo. Mtn. (SIL) 1.86 gas
Polk Cr. (ORD) 1.98 gas
Bigfork (ORD) 1.82 gas
2 Novaculite (DEV) 2.02 to 2.1 spent
(6056 ' -6644") Mo. Mtn.  (SIL) - -
#3 Stanley (MISS) 1.77 to 1.93 gas
(6644'-8500") Novaculite (DEV) 2.01 spent
Mo. Mtn.  (SIL) - -
e Stanley (MISS) 1.93 gas

(8500' to TD)




TABLE 3

SUMMARY OF SOURCE QUALITY DATA
Thrust Sheet Formation % TOC S2 (kg/ton) Overall Quality
#1 Stanley 0.28 -0.56 0.0 - 0.61 Negligible to Poor
(2334'-6056") Novaculite 0.30 -0.68 0.0 - 0.18 Negligible to Poor
Mo. Mtn. 0.21 - 0.41 0.0 Negligible
Polk Cr. 0.20 - 0.26 0.0 - 0.03 Negligible
Bigfork 0.15 - 0.27 0.0 Negligible
{2 Novaculite 0.07 - 1.34 0.0 - 0.60 Negligible to Good
(6056"'-6644") Mo. Mtn. 0.01 - 0.29 0.11- 0.50 Negligible
#3 Stanley 0.05 - 0.50 0.0 - 0.81 Negligible to Poor
(6644"'~-8500") Novaculite 0.03 - 1.5 0.0 - 0.08 Negligible to Good
Mo. Mtn. 0.03 - 0.64 0.0 - 0.14 Negligible to Poor
#4 Stanley 0.36 - 0.44 0.0 - 0.18 Negligible

(8500'-TD)
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COUNTRY
STATE

TABLE 1
SUMKARY DATA FILE
GEOCHENICAL SOURCE .ROCK POTENTIAL EVALUATION

COUNTY/REGION/PROSPECT

LOCATION
WELL/SITE
API/0CS

*
L
+
+
.
*
+
L
+
L]
+
+

us
™
LANAR

CONOCO #1L0YD MOORE
42-277-30108

DEPTH SAHPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51

52

HI

FT BRT NO. TYPE /AGE (ABR.) % DESCRIPTION %1 KG/TN KG/TN KG/TN KG6/TH
700 WC6486 CTG SHsCALC 23 124 0.00 09 37
760 WCs487 CT6 SHiCALC 18 118 02 1 61
820 WCé488 CTG SHsCALC 23 35 02 12 34
880 WC5487 CT6 LST/V.ARG 5 22 0,00 +02 9
740 WC6490 CT6 SHiV.CALC 41 +43 0.00 .03 7
1000 WC6491 CT6 LSTsV.ARG 47 20 0.00 107 35

1060 WC6492 CTG LSTsV.ARG &7 + 20 0.00 0.00 0
1120 4C6493 CTG LSTHV.ARG 36 39 0,00 03 13
1180 WC64%4 CT6 LSTsV.ARE 34 A4 0,00 106 14
1224 XC6494 CRET  KIAH

1240 WCH495 CT6 LSTsVLARG 30 148 0.00 W13 27
1238 XC4493 CRET  GOOD

1270 XC649A CRET  TRIN

1300 WC4496 CT6 LST,V.ARG 35 47 0,00 .10 21
1350 WC6497 CTG SHyCALC 24 42 0,00 .03 12
1420 WCé4%8 CT6 SHLUL.CALE 33 166 0,00 .02 3
1480 WC6499 CT6 SH:V.CALE 49 +2 0,00 0,00 0
1540 WC4300 CT6 SHsV.CALC 44 124 0.00 0.00 0
1600 WC8501 CTG SHoV.CALC 41 1.08 0,00 +03 7
1660 WCE302 CT6 SHiV.CALE 35 .48 0,00 0.00 0
1720 UC4303 CTG SHsV.CALC 30 1.06 0,00 .11 10
1780 WC6504 CTG SHWV.CALE 36 3.03 0.00 7.95 138
1840 WCA505 CT6 SHsV.CALC 33 166 0,00 04 b
1900 WC8SC6 CT6 SHsV. CALC 27 3,06 0.00 3.07 100
1960 WCE307 CT6 SST 9 e 0.00 403 7
2020 WC6308 CTG SST/CALL 23 W91 0.00 10 11
2080 WC6309 CTG SSTHCALC 24 295 0,00 2.43 82
2140 WC4510 CTG SSTyCALC 23 .86 01 023 27
2200 WC&311 CT6 SHyCALC 16 29 0.00 .03 10
2260 WC6312 CT6 §ST 10 10 0,00 .02 2
2320 UC6513 LCT6 SST+CALE 13 2 0.00 .04 14
2334 XC6313 MISS  STAN

2380 WC8514 CTG SHyCALC 14 36 03 15 27
2440 WCAS1S CT16 SHyCALC 12 95 0.00 106 i1
2500 WCA316 CTG SHyCALC i1 34 +01 03 b
2360 WC6317 CT6 SHyCALC 14 +32 0,00 0.00 0
2620 WC6318 CT6 SHyCALC 13 28 0,00 0.00 0



WELL/SITE iCONOCO #1L0YD HOORE PAGE 4 2

DEPTH TR GI 61 TSE K2  K2(G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (51) /81 KG/TN KG/TN XG/TN KG/TH 4 (K) (TSE) (KPY)
-Z. "Z + -Z ’

700 0.00

760 15

820 .14

880 6.00

240 0,00

1000 0,00

1060

1120 .00

1180 0.00

1224

1240 0.00

1258

1270

1306 0.00 0

1340 0.00 0

1420 6,00 0
0
0

—

OO OO OO 0 -,

<o

1480
{340
156 0400 b

1asi {

1723 0.00 9

1788 0,00 i 8,58 2,13 6.45 171 +33

1840 0.00 0

1700 0,00 0 4,84 1,17 3.47 138 32 128
1940 0.00 ¢

2025 0,00
2080 0.0D
2140 .04
2200 €.00
2260 0,00
2320 0,00
2334

2360 .17
2440 0,00
2500 417

.61 1,09 2,52 122 43

V33

QO Do OO

o O 3 AL
-



PAGE 3 WELL/SITE {CONOCO $1LOYD MOORE

DEFTH SAMPLE SAMPLE ‘EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 82 HI

FT BRT NO. TYPE /AGE (ABR.) % DESCRIFTION % KG/TN KG6/TN KG/TN KG/TN
2680 WC&519 CT6 SH:CALC 17 V32 0,00 0.00 0
2740 WC4520 CTG SHsCALC 16 V34 0,00 0,00 0
2800 WC4521 CT6 SH1CALC 15 V33 0,00 0,00 0
2860 WC4522 CTG SHsCALC 15 039 0,00 .01 3
2920 WC4523 CT6 SHiCALC 16 W35 0,00 0,00 0
2980 WC4524 CT6 SHiCALC 18 V33 0.00 0.00 0
3040 NC6525 CTG SHyCALC 15 /56 44 81 109
3100 WCA526 CTG SHeCALC 15 W41 0,00 0,00 0
3160 WCA527 CTG SHiCALC 14 142 W02 .04 10
3220 WC4528 CTG SH»CALC 14 V39 Q02 02 5
3280 UC4529 CIG SH!CALC 14 .38 03,03 8
3340 WC6530 CT6 SHiCALC 14 37 01 .02 5
3400 WC6531 CT6 SHyCALC 16 V34 01 .03 9
3460 WCA532 CT6 SHsCALC 13 V29 0,00  0.00 0
3520 WC4S33 CTG SHyCALC 14 V44 W02 02 5
3580 WC6534 CT6 SHiCALC 14 W44 0,00 02 5
3640 WC4535 CT6 SHyCALC 14 /42 0,00 .01 2
3700 WC4S36 CT6 SHsCALC 14 42 0,00 0,00 0
3760 NC6537 CT6 SHsCALC 14 37 0,00 402 5
3820 WC4538 CTG SHiCALC 15 \38 04 .04 11
3880 WC6S39 CT6 SH)CALC 15 V37 0,00 0.00 0
3940 WC6540 CT6 SHyCALC 13 W35 01 .01 3
4000 WC6541 CT6 SHyCALC 14 .58 04 .08 14
4040 WCE542 CTG SHiCALC 13 V49 04 04 8
4120 UC4543 CT6 SHsCALC 13 v41 0,00 0,00 0
4180 WC6544 CTG SHyCALC 13 W41 0,00 .02 5
4240 UCL545 CTG SHsCALC 14 V50 A7 27 54
4300 WC6546 CT6 SHiCALE 14 '30 06 W06 20
4340 WCAS47 CTG SHsCALL 14 V37 04 406 16
4420 WC6548 CTG SHsCALC 14 V36 02 .04 11
4480 WC4549 CTG SHsCALC 14 V37 0.00 .04 11
4540 WC4550 CTG SHiCALEL 14 V40 02 .04 10
4600 WC4S51 CTG SH)CALC 15 W42 W07 a2 29
4660 WC4552 CTG SHsCALC 15 145 0,00 .02 4
4720 §C4553 CT6 SHiCALC 19 42 0,00 .02 5
4780 WC4554 CTG SHaCALC 15 V39 0,00 .04 10
4840 WC6555 CT6 SHyCALC 14 .38 0,00 04 11
4900 WC6556 CTG SHsCALC 14 V39 0,00 .02 5
4960 WC4557 CT6 SH)CALC 15 V39 0,00 .05 13
5020 WC4S58 CTG SHiCALC 15 .40 0,00 .04 10
5980 WC4559 CT6 SHiCALC 15 38 0,00 .04 10
S140 WC6540 CTG SH1CALC 14 '35 0,00 .03 9
5151 XC4560 DEV  ARKN
5200 WCAS61 CTG SHyCALL 14 V30 04 18 60
5256 WC6S42 C16 SH/CALC 14 V34 01 .03 9
S310 WC6563 CTG SHyCALL 15 W25 0,00 0,00 0
5370 WCAS64 CTG SHsCALC 15 /56 02 .05 g
5430 WC454S CI6 SHs CALC 13 V45 03,01 2
5490 WCES46 CTG SHsCALC 12 .48 07 0,00 0



WELL/SITE -{CONOCO $1LOYD MOORE PAGE . 4

DEPTH TR GI GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D=13C D-13C

FT BRT (TSE} (S1) /81 KG/TN KG/TN KG/TN KG/TN /4 (K) (TSE) (KPY)
) “Zo 'Zn 'Zo

2680
2740

2800
2860 0.00
2920
2980

3040 .42 7
3100

3160 33
3220 .30
3280 .50
3380 .33

0
0 1,61
0
0
0
0
9
0
N
3
8
3
3400 .25 3
0
3
0
0
0
0
1
0
3
7
8
0

1.68

1,78

3460

3520 .50

3580 0,00

3640 0.00

3709

3760 0.00

3820 .50 1
3880

3940 .50

4000 .33

4060 S0

4120

4180 0,00 O 1,62
4250 39 34

4300 .50 20

4380 .49 11

4420 .33 b

A4B% 0,00 { 1,72
1340 13 3

L8000 37 17

4450 0.00 0

1,69

13 L9

9236 2

0
95370 29 4
5430 75 5

0

5490 1,00 1 1,77



PAGE  + 5 WELL/SITE $CONOCO #1LOYD MOORE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE s1 §2 HI

FT BRT NO. TYPE /AGE (ABR,) %  DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
5549 XC6564 SIL  HOMT
5550 WC4567 CT6 SHiCALC 14 WA W02 0,00 0
S610 WC6548 CT6 SHyCALC 13 V26 0,00 0,00 0
5670 WC6549 CT6 SHsCALC 12 W21 0,00 0,00 0
5710 XC4569 ORD  FOLK
5730 WC570 CTG SHyCALC 13 V26 01 .03 12
5790 WCAS71 CTG SHiCALC 13 v20 0,00 0,00 0
5821 XC6571 ORD  BGFK
5850 WC4572 CT6 SHyCALC 14 17 0.00 0,00 0
5910 WC4573 CT6 SHsCALC 18 V23 W02 0,00 0
5970 WC4574 CT6 SHiCALC 16 27 W01 0,00 0
6030 WC&575 CTG SHyCALC 15 W15 0,00 0,00 0
6056 XC6575 DEV  ARKN
6090 WC4576 CTG SHsCALC 14 07 01 0,00 0
6150 ¥C&577 CTG SHsCALC 14 .83 26 .28 34
6210 WC4578 CTG SH»CALC 12 74 47 .28 38
6270 WC4579 CTG SHiCALC 12 76 W56 W59 78
6330 WC4S80 CTG SHsCALC 10 1,34 36 W60 45
6390 WC45B1 CT6 SHsCALC 16 W34 A0 W15 44
6397 XC4581 SIL  HOMT
6450 WC4582 CTG SHiCALC 12 W01 03 220 2200
6510 WC4S83 CYG SHsCALC 11 W01 05 .47 4700
6570 WC4584 CTG SHICALC 13 09 W02 .50 556
6630 UC4585 CTG SHeCALC 15 29 08 L1t 38
6644 XC6585 MISS  STAN
6650 WC4586 CTG SHiCALC 18 V39 1 .10 26
4750 WC4587 CT6 SHsCALC 17 V34 g2 2 42
6810 WC4588 CTG SHyCALC 16 V40 40 .81 202
6870 VL6589 CTG SHyCALC 16 W43 W09 69 160
6930 WC4590 CTG SHsCALC 15 W44 04,39 89
6990 WC4591 CTG SHsCALC 15 44 03 A4 100
7050 WC4592 CT6 SHyCALC 15 Y 03 W3 70
7110 UC4593 CT6 SHyCALC 15 W35 04 41 117
7170 WC4594 CT6 SHiCALC 14 V44 01 .18 a1
7230 WC4595 CT6 SHsCALC 12 V26 W01 13 50
7290 WC6S96 CT6 SH1CALC 12 V33 202 .08 18
7350 WCs597 CT6 SHsCALC 14 .39 0,00 0,00 0
7410 WC4598 CI6 SH1CALC 15 /40 0,00 .06 15
7470 WC6599 CT6 SHsCALC 16 \50 01 1 2
7530 WC6600 CI6 SHyCALC 16 W37 03 15 At
7590 WC6601 CTG SHsCALC 14 V26 10,08 kS|
7650 WC6602 CTG SHyCALC 13 W49 W05 .05 10
7710 WC6603 CT6 SHsCALC 11 V21 01 0,00 0
7770 WC6604 CTG SHsCALC 16 W18 W01 0,00 0
7830 WC6605 CTG SHIV.CALC 26 W17 01 0,00 0
7890 WCh606 CTG SHsCALC 12 W05 01 0,00 0
7900 XC6606 DEV  ARKN
7950 WC4407 CTG SH1CALC 10 W16 0,00  0.00 0
8010 WC4408 CT6 SHyCALC 14 1.51 02,08 S



WELL/SITE $CONOCO #1LOYD HOORE PAGE + 6

GEPTH TR GI 61 TSE K2  K2G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (51) /81 KG6/TN KG6/TN KG/TN KG/TN 1 (K) (TSE) (KPY)
- -2 o

3549

5530 1.00 3

5610 0 1.86
5670 0

5710

5730 W25 4

5790 0 1,98
3821

5850 0

9910 1,00 9

3970 1.00 4 1,82
6030 0

6056

6090 1,00 14

4150 .48 3t

6210 .43 64 2,02
4270 .49 74

4330 .38 27

6390 .40 29 2.11
6397

6450 12 300

4510 .10 300

4570 .04 22

8630 .42 23

6644

4690 .32 28

6750 .36 35 1.80
4810 .11 23

4870 12 21

4930 .09 9

6990 06 7 1.81
7030 .09 7

7110 .09 11

7170 .05 2

7230 .07 4

7290 .23 ) 1.92
7350 0

7410 0.00 0 1,93
7470 .08 2

7330 .17 8

7390 /36 38 1.77
7650 .50 10

7710 1,00 5

7770 1.00 6

7830 1.00 6

7890 1,00 20

7900

7950 0

8010 .20 1 2,01



PAGE . 7 WELL/SITE CONGCO $1LOYD HOORE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 82 HI
FT BRT NO.» TYPE /AGE (ABR,) T  DESCRIPTION X KG/TN KG/TN KG/TN KG/TN

8070 WC4409 CTG SHyCALC i1 +70 +02 0,00 0
8130 WC46610 CT6 SH 8 70 01 .03 4
8190 uCs611 CT6 SHyCALC 13 03 0.00 0.00 0
8200 XC4611 SIL  MOMT

8250 WCs612 CTG SHyCALC 14 03 01 0,00 0
8310 HC4613 CTG SHsCALC 14 07 02 .03 43
8370 WC6614 CTG SHyCALT 10 64 07 0,00 0
8430 WC4615 CTG SHyCALC 17 +30 04 W14 47
8490 WCAs16 CI6 SH,CALC 13 +32 D06 31 97
8300 XCb614 HISS  STAN

8650 WC4617 CT6 SHyCALC 14 136 0.00 .04 11
8720 WC6618 CTG SHyCALC 16 38 0,00 0,00 0
8780 WC6619 CI6 SHyCALC 16 +44 01,18 41



WELL/SITE {CONOCO #1LOYD NOORE PAGE .+ B

DEPTH TR 6I GI TSE K2  K2(G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C B-13C

FT BRT' (TSE) (S1)- /51 KG/TH KG/TN KG/TN KG/TN. 2 (K) (TSE) (KPY)
% o 3 o 8

8070 1,00 3

8130 425 1

8190

8200

8250 1,00 33

8310 .40 29

8370 1,00 1

8430 .22 13

8490 .16 19

8500

8650 0,00 0

8720 0

8780 .05 2 1,93
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SUBJECT: MICROPALEONTOLOGICAL ANALYSIS OF WEYERHAEUSER 1-22

INTRODUCTION AND SUMMARY

The purpose of this study was to determine the age and palecenvironment of the
sediments from the 11,000 to 18,930 foot interval in Weyerhaesuer 1-22, Quachita

Trend (Oklahoma).

A thirty foot composite sample every 100’ was analyzed for microfossils. The
entire 11,000-18930’ interval is barren of microfossils. Therefore, an age and
palecenvironment cannot be assigned to this interval.
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SOHIO PETROLEUM COMPANY
Petroleum Geochemistry Group

To: E. Luttrell March 27, 1984
SPC Mid-Continent Division PGW/32684/RB/2-5
Dallas

From: Petroleum Geochemistry Group
Warrensville

Subject: Source Potential Evaluation in the #1-24 Campbell Well,
Atoka County, OK. - Report PGW/TM156.

We are pleased to forward three copies (one each for D. May and
C. Titus) of the subject report for your retention.

Gary Cole's reporting is pretty comprehensive and little more
needs to be added. Although all of the section penetrated appeared to
be immature to just of threshold status, both the Polk Creek and
Womble Fms. indentified themselves as excellent potential source beds.
As on previous occasions, the Arkansas Novaculite and Bigfork Fms.
also had not insignificant potential.

The curiosity on this occasion was the Missouri Mountain Fm. which
showed a basal interval of richness. This is unlikely to be due to
caving from the up-hole Novaculite and, if not ascribable to a
depressed placement of the Polk Creek formation top, is an unusual
departure. Routinely, the Missouri Mountain has been characterized as
organically lean.

A noteable exception to this was in the case of the Isom Springs
#3 Victor test (PGW/TM065). Here, the Missouri Mountain was observed
to contain almost 2000 ft. of sustained attractive source potential of
comparable incipiently mature status to the above. The proximity of
Marshall and Atoka Counties suggest that the present situation is a
north easterly thinning and decline of the depositional environment
present in the Isom Springs area. Does this fit into the regional

prognosis? Z\m/&
ééiﬁiwood
RB:mc
Encs. 3
cc: :: S;ogzssett MID—CONT!NENL‘EX?’?P.AT!ON REGION
G. Cole P ILYRTTY

PGW Files (0) (2-5)
PROPERTY NF
BP EXPLORATION
REFERENCE CENTER



Transmittal of Reports, Etc,

Please sign and return the duplicate copy of this document upon
receipt of the enclosed three (3) reports.

Received by: Date:

Comments:



SOHIO PETROLEUM COMPANY
Petroleum Geochemistry Group

To: E. Luttrell March 6, 1984
SPC Mid-Contnent Region
Dallas PGW/021084 /GC/2-5
Attn: D. May Job No.: 83-150
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Technical Memorandum (PGW/TM156) -- Source Rock Potential Fvaluation of
the #1-24 Campbell Well, Atoka County, Oklahoma.

Summary: A geochemical source quality screen and
detailed thermal maturity evaluation of the
stratigraphic sequence penetrated in the #1-24
Campbell well was completed by PGW. A complete
Ouachita sequence from Ordovician through
Mississippian sediments in the 300 to 3940' interval
were assessed for source richness, potential
productivity and maturity. Source quality
considerations identified six zones (at least part of
each formation penetrated had an attractive source
zone) from which mixed oil/gas or oil were
potentially the most 1likely hydrocarbon products.
Maturity of these zones ranged from immature in the
Stanley Group to threshold mature (HGT-hydrocarbon
generation threshold) in the Womble Shale. This well
was completed as a dry hole. However, two asphalt
zones were encountered during drilling (Stanley at

1020'; Polk Creek at 3011').
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INTRODUCTION

This report details the source rock geochemistry of the #1-24
Campbell well, Atoka County, Oklahoma. The well was drilled in
Section 24, T3S, R11E to a total depth of 3980 feet. The well was
spudded in the Pennsylvanian Jackfork Formation and penetrated the
Mississippian Stanley Group, the Devonian Arkansas Novaculite, the
Silurian Missouri Mountain, and the Ordovician Polk Creek Shale,
Bigfork Chert and Womble Shale. For technical reasons, a TD (3980
ft) at the top of the Womble Shale was decided upon, the well being
subsequently plugged éﬁd abandoned. The only hydrocarbon shows
were asphalts found in the Stanley group (1020-40') and Polk creek
Shale (3011'). The asphalts are currently being characterized and

will be reported on independently.

MATERIALS AND METHODS

2.1 Materials

A total of one hundred twenty-five (125) cuttings samples and
one conventional core sample were submitted for geochemical
source rock evaluation covering the gross well interval from
150 to 3970 feet. Samples were analyzed on a screen basis
every 60 feet. Each sample was given a unique PGW well sample
number from WC9269 to WC9355 and WC9376 to WC9413. The Polk

Creek core sample was given the well sample number WC7464.

2.2 Methods

Samples were analyzed for source richness and maturity using
standardized PGW methods. Analyses consisted of organic
petrographic determinations to establish a thermal maturity
profile, rapid screen Rock-Eval pyrolysis and Total Organic
Carbon (% TOC - bitumen free) to assess the overall source

quality.
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The hydrocarbon proneness (oil or gas) of any interval of
interest was assessed by means of proprietary pyrolysis gas
chromatography (PGC) which established the GOGI ratio (gas-oil

generation index).

RESULTS

A summary of source rock evaluation data for the sediments
penetrated by the #1-24 Campbell well is listed in Table 1 and

Figure 1. A Source Evaluation Log is enclosed as Figure 2.

3.1 Sediment Thermal Maturity Assessment

The most common method for determining maturity in use today
is vitrinite reflectance (% Ro of the vitrinite maceral).
Past studies have shown that vitrinite reflectance increases
at a constant rate from 0.2-0.3% R (immature sediments) to
>4 .0% Ro (meta-sediments). Since Ro is measured on the
vitrinite maceral (derived from woody plants), it is only
useable on sediments of Devonian age or younger since higher
vascular plants (woody tissues) had not evolved prior to this
time. Unfortunately, the #1-24 Campbell well penetrated
sediments older than the Devonian; therefore, maturity
quantification is more difficult. To measure the maturity on

the Silurian and Ordovician sediments, two methods were used:

1. R, measurement of the solid bitumen (or vitrinite-like)
component, At R0 values <1.0% bitumens usually have lower
Ro values than the vitrinite component, but for this well
bitumens (or vitrinite-like materials) were used to extend

the maturity (RO) profile.

2. Qualitative fluorescence. As maturity increases, the
fluorescence spectra of the liptinite group shifts from
green to red and finally disappears at equivalent R0

values between 1.1-1.2%.
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Figure 3 illustrates the maturity parameters used in this

report.

3.1

3.1.2

Sediment Thermal Maturity Profile (STAMP):

The STAMP for the #1-24 Campbell well is a graphic
representation of the detailed vitrinite reflectance
analyses performed on eleven selected samples from 400
to 2470 feet for the Mississippian Stanley and Devonian
Arkansas Novaculite sediments; and the reflectance of
the solid bitumens (or wvitrinite-like material)
performed on six samples from 2980 to 3970 feet for the
Ordovician Polk Creek, Bigfork and Womble sediments.
Therefore, a total of seventeen samples were used for
the STAMP. A linear regression applied to this data
set indicated a correlation coefficient of 0.86
(r2=74%). The maturity gradient for this interval was
15.9 DOD units/km (4.85 DOD units/1000 ft.). This
implied:

1. The sediments above 3870 feet were immature to
incipiently mature (PGW considers 0.6% as the

hydrocarbon generation threshold (HGT).
2. HGT was attained at about 3870 feet.

3. Maximum oil generation (~0.85% Ro) was projected to
occur at approximately 6990 feet with dominant gas
generation (Ro=1.0%) having set in at 8440 feet and

deeper.
Qualitative Fluorescence:

Qualitative fluorescence was performed on selected
samples from the Ordovician age sediments. The
dominant fluorescing color was pale yellow (some

green/yellow) indicating that the bottom samples were
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Page 5
incipiently mature, at best. This agreed moderately
well wth the R0 values which indicated HGT at 3870

feet.

Source Quality

The source rock quality for the #1-24 Campbell well was
determined by using PGW standrdized methods for % TOC (bitumen
free), rapid screen pyrolysis (Rock-Eval), and pyrolysis gas
chromatography (PGC). The source quality data will be

discussed by formation and is summarized in Table 2.

3.2.1 Stanley Group (Mississippian) - 290 to 2290' - immature
to incipiently mature; source richness was moderate
with an average TOC of 0.66% (range was from
0.35-1.79%); potential productivity was marginal (S2
averaged 0.57 kg/ton and ranged from 0.07 to 4.24
kg/ton); average GOGI was 0.36 indicating a mixed

oil/gas kerogen assemblage.

Of particular interest was the bottom 390' of the
Stanley Group. This interval contained a good source
richness of 1.09% TOC and had S2 values up to 4.24
kg/ton.

3.2.2 Arkansas Novaculite (Devonian) - 2290 to 2624'-
incipiently mature; source richness was good with an
average TOC of 1.23%; (ranged from 0.18-3.15%);
potential productivity was good (S2 averaged 3.65
kg/ton and ranged from 0.11-10.93 kg/ton); GOGI values
averaged 0.30 indicating a mixed oil/gas kerogen

assemblage.

3.2.3 Missouri Mountain (Silurian) - 2624 to 2957'-
incipiently mature; source richness was moderate with

an average TOC of 0.72% (ranged from 0.16-1.67%);
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potential productivity was moderate (S2 averaged 1.74
kg/ton and ranged from 0.07-5.52 kg/ton); the one GOGI
value indicated a mixed dominant oil/minor gas kerogen

assemblage.

The single sample at 2920' had good source richness
(1.67% TOC) and good potential productivity (5.52
kg/ton).

Polk Creek Shale (Ordovician) - 2957 to 3033'-
incipiently mature; source richness was excellent with
an average TOC of 3.63% (range was from 2.22-5.03%);
potential productivity was very good (S2 averaged 18.9
kg/ton and ranged from 10.17-27.61 kg/ton); the average
GOGI value of 0.31 indicated a mixed oil/gas kerogen

assemblage.

Bigfork Chert (Ordovician) - 3033 to 3820'- incipiently
mature; source richness was moderate with an average
TOC of 0.62% (ranged from 0.38-1.16%); potential
productivity was good (S2 averaged 2.12 kg/ton and
ranged from 1.21-4.62 kg/ton); the average GOGI value

of 0.37 indicated a mixed oil/gas kerogen assemblage.

Womble Shale (Ordovician) - 3820 to 3970' - hydrocarbon
generation threshold mature; source richness was
excellent and averaged 3.22% (ranged from 2.62-3.82%);
potential productivity was very good (S2 averaged 16.75
kg/ton and ranged from 13.08-20.42 kg/ton); the average

GOGI of 0.21 indicated an o0il prone kerogen assemblage.

EXPLORATION SIGNIFICANCE

4,

1

The #1-24 Campbell well had six attractive zones of source

richness and potential productivity. These were:
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Zone
1. Stanley Group from 1900-2290'
2. Arkansas Novaculite from 2290-2440'
3. Missouri Mountain from 2860-2920'
4, Polk Creek Shale from 2957-3033"
(total formation interval)
Bigfork Chert from 3033-3160'
6. Womble Shale from 3850-3940'

All of these six zones had good to excellent source richness
(% T0C), good to very good potential productivities (S2
kg/ton) and oil prone or mixed oil/gas kerogen assemblages.
Unfortunately, though, these sediments have not reached peak
0oil maturity. The HGT was reached in the Campbell well at
3870' (TD was 3,980); therefore, except for the very basal
section, the sediments penetrated were only immature to
incipiently mature. Due to a lack of maturity, large amounts
of hydrocarbons have not yet been generated. This is further
reinforced by using the general values for the transformation

ratio (51+52) located in Table 1. Results for this ratio

showed:

Formation Transformation Ratio*
Stanley no values >5.0 kg/ton S2
Ark. Nov. 7% (2 values)

Mo. Mtn. 13% (1 values)

Polk Cr. 7-11% (2 values)
Bigfork no values >5.0 kg/ton S2
Womble 11-12% (2 values)

*

The transformation ratio is a pyrolysis parameter used to
determine how much of the kerogen has been transformed into
hydrocarbons. This is a qualitative parameter and is affected

by many factors such as migrated hydrocarbons, incomplete
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pyrolysis, etc. The ratio is presented as a normalized
parameter (i.e. 0.07=7%). As a general rule, the higher the
ratio, the more mature the kerogen assemblage. A 10% value is
generally used for HGT. For this study only transformation
ratios based on S2 >5.0 kg/ton were used. This was to avoid
biased (exaggerated) values of this parameter deriving from

lower organic richness sediments.

By using an S2 value >5.0 kg/ton, it was observed that the
transformation ratio hovers near the 10% value or below. This
indicates that the sediments penetrated in the #1-24 Campbell
well were immature to threshold mature and agrees favorably

with the thermal maturity profile.

4.2 The #1-24 Campbell well contained six immature to threshold
mature, rich source zones. It is suggested, therefore, that
these sediments may be more favorable to hydrocarbon
generation if found at deeper depths of burial, having
experienced a greater thermal stress. From the linear
regression of the Ro data, peak oil generation (0.85% RO) was
determined to be at 6990' (or 3000' deeper than TD). Applying
this regression data to the zones encountered in the Campbell
well, additional overburden needed to reach peak 9oil

generation (Ro about 0.85%) would be:

Additional Depth
Formation (zone) Present Depth (top) Of Burial to Reach 0.85% Ro

Stanley (1) 1900° 5000
Ark. Nov. (2) 2290" 4700°
Mo. Mtn. (3) 2860" 4130"
Polk Cr. (&) 2957 45030
Bigfork (5) 3033" 3960"

Womble (6) 3850 3140
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FORMATION

Stanley

Ark. Nov.

Mo. Mtn.

Polk Cr.

Bigfork

Womble

TABLE 2

SOURCE_EVALUATION DATA SUMMARY

TOC (%)

AVE.  RANGE

0.66 0.35-1.79
1.23 0.28-3.15
0.72 0.16-1.67
3.63 2.22-5.03
0.62 0.38-1.16
3.22 2.62-3.82

POTENTIAL PRODUCTIVITY

AVE. S2

0.57

3.65

1.74

18.9

2.12

16.75

S$2 RANGE

0.07-4.24

0.11-10.93

0.07-5.52

10.17-27.61

1.21-4.62

13.08-20.42

Page 11

AVE.
GOGT

0.36

0.30

0.24

0.31

0.37

0.21

MATURITY

Immature to

Incip. Mature

Incipiently

Mature

Incipiently

Mature

Incipiently

Mature

Incipiently

Mature

HGT Mature



FIGURE 3

SEDIMENT THERMAL MATURITY SCALES
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APKENDIX

Key to Source Rock Evaluation Data Report

and Graphic Lo

This listing is intended as an abbreviated guide to the criteria and parameters
used in the subject Data Report and Graphic Log. In that it will routinely be
ineluded in evaluation reports, it is of necessity compiled in concise form.
Whereas it is intended to constitute a sufficient guide to parameter identifica-
tion and definition, no attempt is made to provide an interpretative scheme. This
will be covered more fully in an Interpretative Guide and Glossary to be issued

in Prospectus form later.
Where possible, the format of the key has been arranged in a systematic manner as

per the layout of the subject data report and log. Although to be used mostly
for well sequences, the layout also handles data from both measured section and

random outcrop surveys.

The devised scheme of headings is intended to cover both domestic and foreign
situations.

HEADING
Country: Tvo/three letter abbreviation as per international standard
code. Where offshore areas involved, abbreviation compounded
with CS (Continental Shelf), eg., CDN CS.

Intended for U.S. domestic use. Two letter abbreviation as

State:
per Zip-Coded mail system.

Count!/Regionz Intended for universal usage, County is applicable to U.S.
domestic use and Region/Prospect should provide sufficient

Prospect:
scope to cover non-domestic situations.

Location: Civing a more precise location of wvell or site being Township-
Section-Range designation for U.S. domestic or coordinates
or seismic line/shot point for non-domestic.

Well/Site: Being the actual name or designation of the wvell or the out-
crop sampling site, eg., measured section identity.

API[OCS: Being the unique designation given to all onshore (API) and

offshore (0SC) U.S. domestic wells.

Bracketed number ( ) gives identity of parameters appearing in the Crephic
Data Log. Un-numbered parameters appear in Data Report only.

GEOLOGIC DATA (Track 1)

Unique number given to each sample received and inventoried
by PCW. Comprise two separate series, being:

W Series (i.e., WA, WB...WX) being Well materials

FS Series (i.e., FSA, FSB...FSX) being Field Survey specimens.

Sampie Number:

Sample e: Description as to origin of sediment specimen, being:
CTG. Ditch Cutting
SWC. Side Wall Core
cC. Conventional Core
ocC. Outcrop sample from measured section
ROC. Random outcrop sample.

Epoch/Age (1): Standard geologic cbbreviation (up to six characters) for
Epoch (eg., U. CRET) and Age (eg., MISS).

Arbitrary (but consistent) abbreviation (up to four characters)
for trivial formation names. A formation legend 1is included
in Data Report and Graphic Log printouts.

Formation (2):

Depth (3): Measured in feet/meters BRT and are drill depths. Total
Depth (TD) is given as TD in Formation sub-Track.

Lithologv (L): Given by standard geologic abbreviations (up to ten characters)
(abbreviated) and graphic legend (as per BP Geological Standard Legend) and
comprising the gross lithology {eg. SH) and a qualifier (eg.
V. CALC.). Usage of qualifier controlled by % content eg:



-~

SH. -

LST. -} 0-10% qualifying component
SH. CALC

LST. ARG } 11-25% qualifying component
SH. V. CALC

LST. V. ARG} 26-50% qualifying component

Carbonate (5): % Carbonate mineral content by avidimetry. Used to determine
4 qualifying component.(CALC or ARG) under lithology.

ELECTRIC LOG/WELL DATA (Track 2)

ELOG (6): Will initially consist of a co-plot of the GR Log. Facility
to similarly co-plot a combination of ¥DC, BHC, CNL, etc., logs

to be added later.

Casing (7): Casing shoe depths added to log manually. Useful guide in
distinguishing caved materials.

Test (8): Standard symbolism manually added for oil, condensate anc
gas tests and shows.

SOURCE RICHNESS SCREEN (Track 3)

TOC (9): % Total Organic Carbon (bitumen-free)

TSE {10): %o Totgl Soluble Extract (Cis,; sulfur-free) - Kg/Tn.

s1 (11): 4, Thermally Distillable Hydrocarbons (Rock Eval € ¢ 300%) -
Keg/Tn.

s2 (12): %, Potential Productivity. Thermally Pyrolysable Hydrocarbons

(Rock Eval 300-550°C) - Kg/Tn.

HI: %, Hydrogen Index. Pyrolysable Hydrocarbons/Total Organic
Carbon - Kg/Tn.

Sl
TR: Transformation Ratio 31 . 53

Visual Kerogen AL - Algal/Sapropel
Description (13) AM - Amorphous
HE - Herbaceous
- Woody
- Coaly
Exinite (Palynomorphs, Cutin, etc.)
- Major; S - Subordinate; T - Trace.

XTMOC
]

SOURCE MATURATION (Track )

Gl (TSE)}(1k): 4. Generation Index. TSE/TOC-
Generation intensity based on abundance of Total Soluble

Extract.

Gl (S1)(15): 4. Generation Index. S1/TOC
Generation intensity based on abundance of Thermally Distillatle

Hydrocarbons.

TSE[Sl: Ratio of Extractable to Distillable Hydrocarbons. Guide to
abundance of heavy, intractable bitumen asphaltene content.

kPI (16): 4. Kerogen Pyrolyeis Index (Hydrogen Index - Bitumen free

basis) K2/TOC Kg/Tn.
More accurate version of Rock Eval Screen determined Hydrogen

Index characterizing kerogen to hydrocarbon convertibility.

k2 (17) €. Potential Productivity (Analogous to S2 - Bitumen free

basis) - Kg/Tn.
More accurate version of Rock Eval Screen determined Potential

Productivity being exclusive to kerogen content only.

9. Potential Productivity - Pyrolytic Hydrocarbon yield as
Cas (Cy - C5) - Kg/Tn.




K2(0):

GOGI (18):

%. Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (Cs5,) - Kg/Tn.

Gas-0il Generation Index. K2(G)/K2(0).

Measure of kerogen hydrocarbon type proneness, eg., oll
prone (<0.23); mixed oll-gas (0.23¢0.50); and gas prone
(>0.50). Reflects kerogen assemblage composition and
maturity.

DEGREE OF ORGANIC DIAGENESIS (Track 5)

Ro(avg)(19):

DOD (2%):

- CPI (21):

TAI (22):

% Phytoclast Vitrinite Reflectance. Rzndom anistropic
readings of autochthonous population.

DOD units being 100(log(Ro°10)]. Ry evaluated from linear
regression fit to observed data and quoted in 5 DOD increments.
Cradient of Sediment Maturity Profile (Depth vs. leog Ry)
quoted in DOD units.1000 ft.=1 or Km-1,

Carbon Preference Index. 0dd to even n-alkane preference
ratio.

Thermal Alteration Index. Based on palynomorphs onl to 5
scale.

SOURCE POTENTIAL (Track 6)

Sections 23, 24 and 25 are used to complete a manual zonation {(24) af the sec-
tion penetrated and to list both on-structure (23) and off-structure (25) summary
annotations as to source potential.

,

SOURCE CARBON ISOTOPIC DESCRIPTION (Data Report Only)

D 13c(K)
D 13C(TSE)

D 13C(KPY)

RB:dlc
9/29/81

§13¢c Kerogen (relative PDB 1)
£13c Total Soluble Extract (relative PDB 1)

§13C Kerogen Pyrolysate (relative PDB 1)



PAGE . 1 .TABLE 1
SUMMKARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY s Us
STATE + 0K
COUNTY/REGION/PROSPECT 3 ATOKA
LOCATION ¢ SEC24sT3ISR1LE
WELL/SITE ¢ $1-24 CAMPBELL
API/0CS ¢+ 35-005-20138
DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO03 VISUAL KEROGEN TOC TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABRs) % DESCRIPTION % KG/TN KG6/TN KG/TN KG/TN
150 WC9269 CT6 SHsCALC
290 XC9249 NISS  STAN FORM,TOP
300 WC9270 CT6 SHsCALC 14 146 04 10 22
310 WC9271 CTG SHyCALC
350 WC9272 CT6 SHyCALC 15 +48 03 .10 21
370 WC9273 CI6 SHyCALC
400 WC9274 CT6 SHsCALC 13 46 Jd2 17 37
430 ¥C9275 CT6 SHsCALC
460 NC9276 CT6 SHyCALC 16 +45 07 .07 16
490 WC9277 C16 SHyCALC
920 WC9278 CT6 SHyCALC 15 146 Jd2 .12 26
930 WC9279 CTG SHyCALC
980 WC9280 CTG SHyCALC 14 +36 23 23 41
610 WC9281 CTG SHeCALC
640 WC9282 CTG SHyCALC 14 192 2 22 42
670 WC9283 CT6 SHyCALC '
700 WC9284 CT6 SHyCALC 14 +98 A3 440 &9
730 §C9285 CTG SHyCALC
760 WC9286 CT6 SHyCALC 15 +43 W09 17 40
790 WC9287 C16G SHsCALC
820 WC9288 CT6 SHyCALC 13 +35 05 .08 23
850 WC9289 CTG SHyCALC
880 WC9290 CTG SHsCALC
910 WCP291 CT6 SHyCALC
940 WC9292 CT6 SHsCALC 15 +40 07 10 &
970 WC9293 CT6 SHyCALC
1000 wC9294 CTG SHsCALC 14 +43 09 12 28
1030 WC9295 CTG SHsCALC
1060 WC9296 CT6 SHsCALC 12 47 W07 .28 60
1090 WC9297 CT6 SHyCALC
1120 ¥C9298 CT6 SHyCALC 13 W33 A3 29 99
1150 WC9299 CT6 SHyCALC
1180 WC9300 CTG SHyCALC 14 W7 10 L3 34
1210 WC9301 CTG SHsCALC
1240 WC9302 CT6 SHyCALC 14 +68 A3 33 49
1270 WC9303 CT6 SHyCALC
1300 ®C9304 CTG SHsCALC 14 +39 A3 17 29



WELL/SITE 141-24 CAMPBELL PAGE 4+ 2

DEPTH TR 61 6I TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (81) /81 KG6/TN KG/TN KG/TN KG/TN 2 (K) (TSE) (KFY)
‘Zo ~%. %

150

290

300 .29 9

310

360 .23 é

370

400 .41 26

430 +41
460 .50 16

490

520 .30 26

550

SB0 .50 41

610

640 ,35 23

670

700 .25 22 +39
730

760 .35 21

790

820 .38 14

850 43
880

910

940 A 17

970
1000 .43 21
1030 43
1060 .20 13
1090

1120 31 25

1150

1180 .24 18

1210

1240 .28 19

1270

1300 .47 25



PAGE . 3 NELL/SITE :$1-24 CAMPBELL

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE s1 82 HI

FT BRT NO. TYPE /AGE (ABR.) %  DESCRIPTION % KG6/TN KG/TN KG/TN KG/TN
1330 WC9305 CI6 SHsCALC

1350 WC9306 CI6 SHsCALC 14 .59 a5 44 75
1390 WC9307 CT6 SHCALC

1420 WC9308 CTG SHsCALC 14 69 7 .38 55
1450 WC9309 CT6 SHyCALC

1480 WC9310 CT6 SHsCALC 16 A8 J8 22 46
1510 WC9311 €16 SHyCALC

1540 WC9312 CT6 SHsCALC 16 45 a3 2 49
1570 NC9313 CT6 SHyCALC

1600 WC9314 CT6 SHyCALC 13 \70 W23 .56 80
1630 WC9315 CTG SHyCALC

1660 WC9316 CT6 SHCALC 13 174 J15 .48 85
1690 WC9317 CTG SHsCALC

1720 WC9318 CT6 SHyCALC 14 +55 W05 16 29
1750 WC9319 CT6 SHyCALC

1780 WC9320 CTG SHyCALC 14 .88 M7 .53 60
1810 WC9321 CTG SHsCALC

1840 WC9322 CT6 SHsCALC 14 77 7 A2 55
1870 WC9323 CTG SHyCALC

1900 WC9324 CT6 SH»CALC 12 1,20 320 1,63 136
1930 WC9325 CT6 SH

1960 WC9326 CT6 SH 8 1,79 1,23 .51 424 237
1990 WC9327 CT6 SH

2020 WC9328 CT6 SH 8 63 a9 4 70
2050 WC9329 CTG SH

2080 WC9330 CTG SH 9 1,14 30 1,47 129
2110 NC9331 CT6 SH

2140 WC9332 CT6 SH 9 1,16 .88 .35 193 146
2170 WC9333 CT6 SH

2200 WC9334 CT6 SH 8 1,04 32 1,73 166
2230 WC9335 CTG SHyCALC

2260 NC9336 CT6 SHyCALC 10 68 4 .83 93
2290 WC9337 CT6 SHyCALC

2291 XC9337 DEV  ARKN FORM.TOP

2320 NC9338 CT6 SHyCALC 10 L3 1,05 39 320 239
2350 WC9339 CI6 SHyCALC

2380 WC9340 CTG SHyCALC 15 3.15 81 10,93 347
2410 WC9341 CT6 SHyCALC

2440 WC9342 CT6 SHsCALC 12 1,83 76 41 532 M
2470 WC9343 C16 SHyCALC

2500 WC9344 CT6 SH 4 1 68 W25 243 300
2530 WC9345 CI5 SH

2550 WC9346 CI6 SH 9 JA8 0 82 6 20 11
2590 WC9347 CIG SH

2620 WC9348 CT6 SH 8 A8 W31 07 1 61
2624 XC9348 SIL  MOMT FORW.TOP

2850 WC9349 (16 SH

2680 WC9350 CTG SH 8 W18 W06 407 44

2710 WC9351 CT6 SHsV.CALC



WELL/SITE :$1-24 CAMPBELL

DEPTH
FT BRT

—————— EmEm;e SEoee = oo—-

1330
1360
1390
1420
1450
1480
1510
1540
1570
1600
1630
1660
1690
1720
1750
1780
1810
1840
1870
1900
1930
1960
1990
2020
2050
2080
2110
2140
2170
2200
2230
2260
2290
2291
2320
2350
2380
2410
2440
2470
2500
2530
2560
2590
2620
2624
2650
2680
2710

TR

W25

W31

W43

W37

+29

24

24

+24

229

16

A1

+30

17

15

16

+18

A1

07

207

A1

Y

W39

o46

G6I

GI

(TSE) (51)

69

76

78

22

96

34

172

2

25

37

29

33

20

19

22

27

28

30

30

31

2

29

26

2

35

89

39

37

TSE K2

K2(6)

K2(0)

KP1

/81 KG/TN KG/TN KG/TN KG/TN

GOGI

CPI TAL

2,02

2 451

1.96

I 2.3

1.88

3 3.38

9.89

2 5.87

3 2,04

+60

99

08

233

+92

93

2,10

1,25

45

1.38

1.82

1,36

2,43

7:7%

4,82

1.59

148

252

172

204

181

252

314

32

287

42

28

42

+30

38

+38

127

27

28

PAGE . 4

RO D-13C D-13C D-13C
z (K) (TSE) (KPY)
-2 o o

47

47

+45

+94

93

47

W4



PAGE 5 WELL/SITE $41-24 CAMPBELL

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO03 VISUAL KEROGEN TOC TSE 81 52 HI

FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION L K6/TN KG/TN KG/TN KG/TN
2740 WC9352 CT6 SHsV.CALE 27 +31 Jd1 15 48
2770 WC9353 CTG SHeV.CALC
2800 WC9354 CT6 SHiV\CALC 43 +48 20 .93 194
2830 WC9355 CT6 SHyCALC
2860 WNC9376 CTG SHyCALC 23 W97 40 2,03 209
2890 WC9377 CTG SHsCALC
2920 WNC9378 CT6 SHyCALC 17 1.67 79 5,52 331
2950 NC9379 CTG SHyCALC
2957 XC9379 ORD  POLK FORM.TOP
2980 WC9380 CTG SHyCALC 17 222 1,52 1.24 10,17 458
3010 WC93B1 CTG SHsCALC
3011 WC7464 CC SH 2 5.03 2,12 27,61 549
3033 XC9381 ORD  BGFK FORM.TOP
3040 WC?382 CTG SHyCALC 24 Lé 15 W77 4,62 398
3070 WC9383 CTG SHsV.CALC
3100 §C9384 CT6 SHsV.CALC 28 1.05 1,34 3359 342
3130 NC9385 CTG SHsV,CALC
3160 WC9386 CTG SH)V.CALC 36 93 164 51 2,44 282
3190 WC9387 CT6 SHsV.CALC
3220 WC9388 CT6 SHyV.CALC 36 A7 1,95 W47 1,36 289
3250 WC?38? CT6 SHeV.CALC
3280 WC9390 CT6 SHyCALC 12 80 1,23 .48 3,06 382
3310 §C9391 CT6 SHyCALC
3340 WC9392 (16 SH/V.CALE 27 39 281 1,45 2414 393
3370 WC9393 CI6 SHyV.CALC
3400 WC9394 C16 SH/V.CALC 34 38 1,46 43 1,31 345
3430 WC9395 CT6 SHyV,CALC
3460 WC9396 CT6 SHeV.CALC 45 39 1,58 W56 1,46 T4
3490 WC9397 CTG SHyV.CALC
3520 WC9398 CT6 SHyV.CALC 39 A3 1,44 A5 1,38 307
3350 WC9399 C16 SHyV,CALC
3580 WC9400 CTG SHIV.CALC 44 43 1,46 A3 L21 281
3610 WC?401 CT6 SHyV.CALC
3640 WC?402 CT16 SHsV,CALC 35 S8 1,78 .72 2,31 398
3670 WC9403 CI16 SHsV.CALC
3700 WC9404 CT6 SHyV.CALC 34 W7 L7357 2,09 387
3730 HC?405 CT6 SHsV,CALC
3760 WC9406 CTG SHiV.CALC 39 A5 1,37 42 149 3
3790 WC9407 CT6 SHyV.CALC
3820 WC9408 CT6 SHyV.CALC 42 32 1,49 29 1,25 240
3821 XC9408 ORD  WOMB FORM.TOP
3850 WC9409 CT6 SHV.CALC
3880 WC410 CT6 SHsV.CALC 20 2,62 2,91 171 13.08 499
3910 §C9411 CT6 SHyV.CALC
3940 NC9412 CT6 SHsV.CALC 10 3.82 3.34 2,49 20,42 S35

3970 WC9413 CTG SHyV.CALC



WELL/SITE :$1-24 CAMPBELL PAGE . &
DEPTH TR 6I 61 TSE K2  K2(G) K2(0) KPI G6OGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /81 KG/TN KG/TN KG/TN KG/TN Z (K} (TSE) (KPY)
-2 - %
2740 42 35
2770
2800 .18 42
2830
2860 .16 4
2890
2920 13 47 6,38 1,23 5.5 382 .24
2950
2957
2980 J1 68 56 1 7,94 1.9 6,25 I8 .27 «34
3010
Joil .07 42 20,91 5.31 15.40 416 «34 +39
3033
3040 .14 99 66 1 349 W72 2,77 301 .26
3070
3100 .27 128 2,99 .47 2,32 285 .29
3130
3160 17 176 35 3
3190
3220 .26 415 100 4
3250
3280 13 154 57 3 2,44 66 1,78 305 .37
3310
3340 .40 456 264 2
3370
3400 .25 384 113 3 +98
3430
J460 .28 405 144 I .81 $27 34 208 .49
3490
3520 .25 364 100 4
3550
3580 .26 340 100 3
3610 +67
3640 .24 307 124 2
3670
3700 .21 304 100 3 1.43 .43 1.00 251 .43
3730
3760 22 304 93 3
3790
3820 .19 287 56 3
3821
38350
3ge0 .12 111 & 2 10,13 1,83 8,30 387 .22
3910 W37

3940 .11 87 & 1 14,61 2,44 12,18 382 .20
3970 91
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SOHIO PETROLEUM COMPANY
Petroleum Geochemistry Group

To: C. Titus September 13, 1984
SPC Mid-Continent Region
Dallas PGW/072784/GC/2-5
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Technical Memorandum (PGW/TM173) -- Application of the Sohio PGW Lopatin

1.1

1.

Modelling Program to the Quachita Overthrust, Oklahoma.

Summary: The PGW Lopatin 1.1 Burial History Thermal Maturity
program was used to model four different areas within the
Oklahoma portion of the Ouachita Overthrust. These sites were
the Campbell 1-24 well, the Octavia Prospect, the Big Cedar
Prospect and the Broken Bow Uplift. Two regression methods were
used for modelling purposes, the Waples regression and the PGW
Preferred regression. Results showed that the Waples regression
calculated the maturity more accurately when low maturies were
observed, but neither method calculated data favorably when

thermally spent maturities (>2.0% Ro) were observed.

INTRODUCTION

This report presents the results of an application of burial
history modelling using the PGW Lopatin 1.1 Burial History Thermal

Maturity program [1] for the Ouachita Overthrust region, Oklahoma.

Burial history data obtained during a duty visit to the
Mid-Continent Region (3/12-16/84) for four sites within the Ouachita
Overthrust were utilized for this exercise. Sediments of possible
source interest were those of the Devonian Arkansas Novaculite and the
Ordovician Polk Creek Shale, Bigfork Chert and Womble Shale (Figure 1).

The actual modelling was accomplished by using a 40% surface



Page 2

temperature, an 18°%F doubling rate, and a standard 1.0°F/100'
geothermal gradient for all sites (but with a secondary gradient
increase for certain sites from 230-200 MYBP depending on the proximity
to the Broken Bow Uplift). By varying the regression methods, an
attempt was made to match observed vitrinite reflectance values (% Ro)
to those calculated by the program. By matching the observed Ro
values, the thermal conditions to which the sediments were subjected
could be approximated. Therefore, a more accurate estimation of the
thermal history of the region could be determined and subsequently

applied to future wells (sites) of interest.

GEOLOGIC PARAMETERS

The geologic burial histories for the four study sites were
determined jointly with C. Titus (SPC Dallas, Mid-Continent Region).
The burial histories are illustrated in Tables 1-4 for the Campbell
1-24 well site, the Octavia Prospect (Trotter-Dees 1-29 and
Weyerhaeuser 1-15 well sites), the Bigq Cedar Prospect and the Broken

Bow Uplift, respectively.

A simplified synopsis of the burial history for the Ouachita

Overthrust is as follows:

a. Deposition of the Quachita facies (including Atoka deposition)

from Ordovician through Upper Pennsylvanian times;

b. Uplift and erosion from Permian through Early Cretaceous
times. The Broken Bow Uplift occurred about 230-200 MYBP and
included a major geothermal heating event which effected each

of the four sites differently:

1. Campbell 1-24: no effect.

2. Octavia Prospect: partially effected.

3. Big Cedar Prospect: partially effected.

4. Broken Bow Uplift: fully effected; sediments in this

area consist of meta-sediments.
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c. Minor deposition during the Middle Cretaceous (Up to 2000-3000
feet).

d. Erosion of the Cretaceous cover.

GEOTHERMAL GRADIENTS

A constant geothermal gradient of 1.0°F/100' was used for all
sites with the exception of the increased heating during the Broken Bow
Uplift. It was assumed that this event affected the geothermal
gradients for the four sites as follows (from 230-200 MYBP):

a. Campbell 1-24: no effect.

b. Octavia Prospect: increased to 1.25°F/100'{

c. Big Cedar Prospect: increased to 1.30-1.50°F/100' (modelled
using 1.30°F/100', but could be as high
as 1.50°F/100').

d. Broken Bow Uplift: increased to 2.20°F/100'.

RESULTS:

Tables 1-4 list the respective data input for the burial histories
represented by Figures 2-5 using the Waples regression method. Figures
6-9 represent the same conditions in Tables 1-4, but used the PGW

Preferred regression method (see Figure 10).
4.1 Campbell 1-24 Well Site:

Figure 2 illustrates the modelled profile using the Waples
regression, whereas Figure 6 used the PGW Preferred Method.
Comparison of these figures to the actual sediment maturity
profile in Figure 11, indicated that the Waples method estimated
the maturity more accurately at low maturities. At 2000-2200' the
Lower Stanley, Upper Arkansas Novaculite had an Ro value of
approximately 0.50%; a 0.50% Ro as calculated by the Waples method
occurred at 2000' but at 1000' using PGW Preferred method.
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Therefore, at low maturities the Waples regression method appeared

to be more applicable for the Ouachitas.
Octavia and Big Cedar Prospects:

Due to the lack of well control in this area; and therefore no
well maturity profiles, it was difficult to evaluate these sites.
At present though, the Trotter-Dees 1-29 and Weyerhaeuser 1-15
wells are being drilled. These wells will be useful in evaluating
the Octavia Prospect burial history model when the maturity
profiles become available. Figure 3 and 4 (Waples) and Figures 7
and 8 (PGW Preferred), illustrate the modelled profiles for these
two sites, respectively. The Octavia model was based on the
Stanley Group; the Big Cedar model was based on the Jackfork
Formation. Comparing the calculated Ro values to outcrop data
showed a better correlation using the Waples regressed data than
the PGW Preferred. But, as noted in section 4.1, the Waples
calculated values were more accurate for maturities (probably) up
to 1.0% Ro' The surface Ro values for these two sites are from
0.7 to 1.1-1.2%; therefore a better correlation was obtained

using the Waples regression.
Broken Bow Uplift:

Figures 5 (Waples) and Figure 9 (PGW Preferred) illustrate the
modelled profiles for the Broken Bow Uplift. Comparison of these
models were to surface Ro data only (no well data). RO data for
the Stanley and Arkansas Novaculite Formations in this area are
generally from 4.5 to 5.5%. Calculated Ro data using the Waples
regression indicated very high values (>6.0% Ro), whereas, the R
data calculated by the PGW Preferred indicated excessively low
values (<4.0% Ro)‘ From the two regression methods, there was a
+20% Ro increase from Waples method and a -20% decrease using the
PGW Preferred method. Therefore, a more accurate calculated Ro
might be determined by using a regression midway between the

Waples and PGW Preferred regression methods.
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*
Since the Lopatin 1.1 Burial History Thermal Maturity program has

been available to PGW for use, two other areas had been modelled.

1. The Gulf Coast region [2] was modelled and indicated a better

correlation to the Waples method when comparing calculated to
observed RO data for the HGT (0.6% Ro) and DGGT (1.0% Ro)'

2. The Broadmere #1 well [3] (Precambrian age, Australia) used

both the Waples and PGW Preferred methods and concluded that

reliable Ro (maturity) profiles are needed when modelling. At

best, the burial history models should be used as a guide in

exploration.

This report showed that the Waples regression compared more

favorably to the observed Ro data than the PGW Preferred method for

immature to oil generation mature sediments. But when comparing

thermally spent sediments (up to 5.0% Ro), neither method calculated

the maturity favorably when compared to the observed. Because of this

lack of correlation, it may be concluded that the Ouachita Overthrust

should use a calibration curve (regression method) similar to Waples

when maturity is low, but one which approaches the PGW Preferred for

thermally spent sediments.

*The Lopatin 1.2 Burial History Thermal maturity program is now available

for modelling purposes.

This version utilized a different algorithm for

calculating TTI by integrating a shorter time period. Any further

modelling will use the Lopatin 1.2 format.

6.
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Corvelation of the Paleczoic Formations of the Autochthonous Foreland Facies
and the Allochthonous Ouachita Facies of Northeast Texas and Southeast Oklchoma.
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Petroleum Geochemistry Group

To: M. Killgore March 4, 1985
SPC Mid-Continent Region PGG/030485/GC/2-5
Dallas

From: Petroleum Geochemistry Group
Warrensville

Subject: Issue of "Source Evaluation of the Trotter-Dees 1-29
Well, Pushmataha County, Oklahoma - Technical
Memorandum (PGG/TM190".

Enclosed find a copy of the subject report for your use and
retention. Individual copies have been forwarded directly to
C. Titus, D. Bajak and T. Leqgq.

The report details the source rock geochemistry for the
Trotter-Dees 1-29 well with comparisons to other wells in the
Oklahoma Ouachita Overthrust.
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From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED
Technical Memorandum (PGG/TM190) -- Source Evaluation of the Sohio Trotter-
Dees 1-29 Well, Pushmataha County, Oklahoma.

Summary: A geochemical source quality screen and detailed thermal
maturity assessment of the stratigraphic sequence penetrated in
the Sohio Trotter-Dees 1-29 well was completed by PGG. The well
was spudded in the Pennsylvanian Jackfork Formation and penetrated
complete Stanley Group (Mississippian) and Arkansas Novaculite
(Devonian) sections. The well attained TD in the Missouri
Mountain Formation (Silurian) at 15893', Except for sporadic good
TOC values, the Trotter-Dees 1-29 well was only moderate, at best,
in source richness. The well was spudded in oil mature sediments
(~0.65-0.70% Ro at surface) and was completed in thermally spent

sediments (Arkansas Novaculite had an Ro >3.0%).

1. INTRODUCTION

This report details the source rock geochemistry of the Sohio

Trotter-Dees 1-29 well, Pushmataha County, Oklahoma that was drilled to
a total depth of 15893'. The well was spudded in the Pennsylvanian

Stanley Group, and penetrated the Devonian Arkansas Novaculite and

Silurian Missouri Mountain Formations. The well is currently testing

above

7000'.
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MATERTIALS AND METHODS

2.1 Materials

A total of five hundred twenty (520) cuttings samples, twenty-
seven (27) sidewall cores, and two conventional core samples, were
submitted for geochemical source rock evaluation covering the gross
well intervals from 50' to 15893'. Samples were analyzed on a screen
basis every 60'. Each sample was given a unique PGG well sample number
from WD1195-1244, WD2685-2862, WD3824-3874, WD4462-4493, WD5209-5232,
WD5277-5339, WD6043-6082, WD7880-7929 and WD8940-8982 for the cuttings
samples,FWD1509-1514, WD2182-2192, WD2863-2870 and WD3007 for the SWC

samples, and WD8128-8129 for the conventional core samples.
2.2 Methods

Samples were analyzed for source richness and maturity using
standardized PGG methods. Analyses consisted of organic
petrographic determinations to establish a thermal maturity
profile, rapid screen Rock-Evel pyrolysis and Total Organic Carbon

(%TOC - bitumen free) to assess the overall source quality.

The hydrocarbon proneness (oil or gas) of any interval of interest
was assessed by means of proprietary pyrolysis gas chromatography (PGC)
which established the GOGI ratio (gas-oil generation index).

RESULTS

A summary of source rock evaluation data for the sediments
penetrated by the Sohio Trotter-Dees 1-29 well is listed in Table 1 and

Figure 1. A Source Evaluation Log is appended as Figure 2.

3.1 Sediment Thermal Maturity Profile (STAMP)

The STAMP for the Trotter-Dees 1-29 well is a graphic
representation of the detailed vitrinite reflectance analyses
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performed on nine (9) SWC, two (2) conventional core, and twenty-
seven (27) cuttings samples from the 290'-15623' interval. A
linear regression applied to the thirty-eight (38) sample data set
indicated a correlation coefficient of 0.98 (r2=96%).‘ The
maturity gradient for this well was 14.2 DOD units/km (4.31 DOD
units/1000'). This data implied:

1) the surface Ro’ as extrapolated by the regression analysis,
was ~ 0.68%.

2) HGT (hydrocarbon generation threshold, 0.6% Ro) would have

occurred at approximately 1300' above the surface.

3) DGGT (dominant gas generation threshold, 1.0% Ro) occurred at
approximately 3830°',

4) all sediments below 11000' were thermally spent (Ro >2.0%).

The gradients between the Trotter-Dees 1-29 (14.2 DOD units/km),
Campbell 1-2+ (15.9 DOD units/km) and the 1-25 Weyerhaeuser (14.6
DOD units/km) were similar (Cole, 1984). This would imply that
the geothermal gradients throughout most of the Oklahoma Ouachita
Overthrust were constant and the differing maturity values between
the wells (i.e., Campbell was mostly immature, 1-25 Weyerhaeuser
was thermally spent) were caused primarily by different depths of

burial.

Source Quality

The source quality for the Trotter-Dees 1-29 well was determined
by using PGG standardized methods for %TOC, pyrolysis (potential
productivity), and pyrolysis-gas chromatography (PGC). The source
quality data 1is summarized in Table 2 and will be discussed by

formation.
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Two points, however, should be discussed regarding contaminants

used during the drilling of the well:

1.

Oil-based drilling muds were used from approximately 3000' to
TD. The clays within the various lithologies absorbed the oil
fraction, which in turn, were virtually unextractable using

methylene chloride prior to source rock analyses.

The pyrolysis results, therefore, were abnormally high (both
S1 and S2). The GOGI values (gas-oil generation index using
PGC methods) were also affected. The effects can be seen
particularly well at 9280-9640' where maturity levels
indicated gas prone sediments, but GOGI values of 0.13-0.15
indicated immature, oil-prone sediments. Due to this
contamination the pyrolysis and PGC results were not

considered valid for this well.

Throughout the 0-8000' interval of the Trotter-Dees well a
coal additive was used during drilling. This coal had an Ro
between 0.5-0.8% and was found in varying amounts. Sample
number WD2838 (5860') consisted of coaly material resulting in
a TOC of 4.36%. Therefore, some of the higher TOC values,
high S2 values and gas-prone GOGI values in the upper 8000' of
the well could be due to this coal additive.

3.2.1 Jackfork Formation (Pennsylvanian) - 0' to 1100'; oil
mature, moderate source richness with an average TOC of

0.69% and ranged from 0.20 to 4.04%.

3.2.2 Stanley Group (Mississippian) - 1100' to 15290', oil
m&ture to thermally spent; moderate source richness
with an average TOC of 0.65% and ranged from 0.07 to
4.36%. Sporadic intervals within the Stanley contained
good source richness and could be considered possible

gas sources.
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3.2.3 Arkansas Novaculite (Devonian) - 15290' to 15660';
thermally spent; moderate source richness with an
average TOC of 0.61% and ranged from 0.06 to 1.34%.
The TOC values did not compare favorably to the values
from the Campbell 1-24 well. Values from the Campbell
1-24 ranged from 0.15 to 3.15% with the top 60' being
of good to very good source richness and mixed oil/gas
proneness. The Trotter-Dees 1-29 did not contain this

good source rich (high TOC) zone.
3.2.4 Missouri Mountain (Silurian) - 15660 to TD; thermally
spent; moderate source richness with an average TOC of

0.55% and ranged from 0.34% to 0.79%.

EXPLORATION SIGNIFICANCE

The Trotter-Dees 1-29 was a wet/dry gas prospect with Arkansas
Novaculite and Polk Creek Shale objectives. The well was completed
after penetrating the Arkansas Novaculite objective; the Polk Creek was
not reached. The low TOC vélues throughout the well were not generally
of sufficient source richness to generate or be considered for
commercial amounts of hydrocarbons. The Mississippian Stanley Group,
though, did contain limited intervals of good source richness which may
have generated some commercial quantities of gas. Examples of these

intervals were:

1. 6920-6980' : 1.71% TOC avg.
2. 7400-7530' : 1.51% TOC avg.
3. 8150-8540' : 1.10% TOC avg.
L. 8786-2020' : 1.11% TOC avg.

5. 9520-9580' : 1.21% TOC avg.

The Arkansas Novaculite in the Trotter-Dees 1-29 well did not
contain the good source richness encountered in other Ouachita

Overthrust wells and could not be considered a good source candidate

rock.
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TABLE 2

SUMMARY OF SOURCE QUALITY DATA

TOC %
FORMATION AVG. RANGE MATURITY
Jackfork 0.69 0.20-4,04 0il Mature
Stanley 0.65 0.07-4.36 0il Mature to
Thermally Spent
Arkansas Novaculite 0.61 0.06-1.34 Thermally Spent

Missouri Mountain 0.55 0.34-0.79 Thermally Spent
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APFENDIX

Key to Source Rock Evaluation Data Resort

and Graphic Lo

This 1isting is intended as an abbreviated guide to the criteria and parameters
used in the subject Data Report and Graphic Log. In that it vill routinely de
included in evaluation reports, it is of necessity compiled in concise form.
Whereas it is i{ntended to constitute a sufficient guide to parameter identifica-
tion and definition, no attempt is made to provide an interpretative scheme. This
vill be covered more fully in an Interpretative Guide and Glossary to be issued

in Prospectus form later.

Where possible, the format of the key has been arranged {n a JSystematic manner as
per the layout of the subject data report and log. Although to be used mostly
for vell sequences, the layout also handles data {rom both measured section and

randoa outcrop surveys,

The devised scheme of headings is intended to cover both domestic and foreign
situations.

HEADING
Country: Tvo/three letter abbreviation as per international standard
code. Where offshore areas involved, abbreviation cocpounded
vith CS (Continental Shelf), eg., CDN CS.
Statea: Intended for U.S. domestic use. Tvo letter abbreviation as

per Zip-Coded mail systen.

‘County/Recion/ Intended for universal usage, County is applicable to U.S.
Prospect: domestic use and Region/Prospect should provide sufficient

scope to cover non-domestic situations.

Location: Giving a more precise location of vell or site being Townshipz-
Section-Range designation for U.S. domestic or coordinates
or seismic line/shot point for non-domestic.

Well/Site: Being the actual name or designation of the vell or the out-
crop sampling site, eg., measured gection identity.

AP1/0CS: Being the unique designation given to all onshore (API) and
offshore (0SC) U.S. domestic vells.

Bracketed number ( ) gives identity of parameters appearing in the CGraphic
Data Log. Un-numbered parameters appear in Data Report only.

GEOLOGIC DATA (Track 1)

Samoie Number: Unique number given to each sample received and inventoried
by PGW. Comprise tvo separate series, Ddeing:
W Series (i.e., WA, WB...WX) being Well materials
FS Series (i.e., FSA, FSB...FSX) being Field Survey speciaens.

Sample Type: Description as to origin of sediment specimen, bdeing:
CTG. Ditch Cutting
SWC. Side Wall Core
CC. Conventional Core
0C. Outcrop sample from measured section

ROC. Random outcrop sample.

Epoch/Age {1): Standard geologic cbbreviation (up to six characters) for
Epoch (eg., U. CRET) and Age (eg., MISS).

Formation {2): Arditrary (but consistent) abbreviation {(up to four characters)
for trivial formation names. A formation legend is included
in Data Report and Craphic Log printouts.

Depth (3): Measured in feet/meters BRT and are drill depths. Total
Depth (TD) is given as TD in Formation sub-Track.

Lithology (L): Given by standard geologic abbreviations (up to ten characters)
labbreviated) and graphic legend (as per BP Geological Standard Legend) and
comprising the gross lithology (eg. SH) and a qualifier (eg.
V. CALC.). Usage of qualifier controlled by % content eg:



-

i:%. :} 0-10% qualifying component
SH. CALC .

LST. ARG } 11-25% qualifying component
SH. V. CALC

LST. V. ARQ} 26-50% qualifying component

Cardonate (5): 4 Carbonate mineral content by avidimetry. Used to determine
% qualifying component.(CALC or ARG) under lithology.

ELECTRIC LOG/WELL DATA (Track 2)

ELOG (6): W{1l initially consist of a co-plot of the GR Log. Facility
t0 similarly co-plot a combination of roc, BHC, CNL, etc., logs
to be added later.

Casing (7): Casing shoe depths added to log manually. Useful guide in
distinguishing caved materials.

Test (8): Standard symbolism manually added for 0i{l, condensate and
gas tests and shovs.

SOURCE RICHNESS SCREEN (Track 3)

TOC (9): % Total Organic Carbon (ditumen-free)

TSE (10): 4, Total Soluble Extract (Cis,; sulfur-free) - Xg/Tn.

Sl {11): €. Thermally Distillable Hydrocarbons (Rock Eval € ¢ 300°C) -
Kg/Tn.

s2 (12): %, Potential Produgtivity. Thermally Pyrolysable Hydrocarbons

(Roex Eval 300-550°C) - Kg/Tn.

BI: <. Hydrogen Index, Pyrolysable Hydrocarbdons/Total Organic
Carbon - Kg/Tn.

S1
IR: Transformation Ratio g7~ 353

Visual Kerogen AL - Algal/Sapropel

Description (13) = Amorphous

- Herbaceous

- Woody

- Coaly

- Exinite (Palynomorphs, Cutin, etc.)
= Major; S - Subordinate; T « Trace.

:‘Mntﬁ;

SOURCE MATURATION (Track b)

61 (TSE)(14): 4. Generation Index. TSE/TOC
Generation intensity based on abundance of Total Soluble

Extract.

€1 (s1)(15): €. Generation Index. S1/TOC
Generation intensity dased on abundance of Thermally Distillatle

Hydroearbons.

TSE{SI: Ratio of Extractable to Distillable Hydrocarbons. Guide to
abundance of heavy, {ntractabdble bitumen asphaltene content.

keI (16): %: Kerogen Pyrolysis Index (Hydrogen Index - Bitumen free
basis) X2/TOC Xg/Tn.
More accurate version of Rock Eval Screen determined Hydrogen
Index characterizing kerogen to hydrocarbon convertibility.

x2 (17) €. Potential Productivity (Analogous to S2 - Bitumen free
basia) -~ Xg/Tn.
More accurate version of Rock Eval Screen determined Potential
Productivity being exclusive to kerogen content only.

X2(G): €. Putential Productivity - Pyrolytic Hydrocarbon yield as
cas (Cy - Cs) - Kg/Tn.



x2(0): <. Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (C5.) - Xg/Tn.

cocl (18): Cas-011 Ceneration Index. X2(G)/x2(0).
Measure of kerogen hydrocarbon type proneness, eg., oil
prone (<0.23); mixed oil-gas (0.23¢0.50); and gas prone
(>0.50). Reflects kerogen assemblage composition and
maturity.

DEGREE OF ORGANIC DIAGENESIS (Track 5)

Ro(avg)(19): % Prytoclast Vitrinite Reflectance. Rindoa anistropie
- readings of autochthonous population.

DoD (22): DOD units being 100{1og(Re°10)]. Ry evaluated from linear
regression fit to observed data and quoted in S DOD increments.
Gradient of Sediment Maturity Profile (Depth vs. log Rg)
quoted in DOD units.1000 ft.=} or Km-l.

- CP1 (22): Carbon Preference Index. 0dd to even n-alkane preference
ratio.

TAI (22): Thermal Alteration Index. Based on palynomorphs on 1 to §
scale.

SOURCE POTENTIAL (Track 6)

Sections 23, 24 and 25 are used to complete a manual zonation (24) aof the sec~
tion penetrated and to 1ist both on-structure (23) and off-structure (25) summary
annoctations as to source potential.

SOURCT CARBON ISOTOPIC DESCRIPTION (Data Report Only)

D 13C(k) §13¢ Kerogen (relative PDB 1)

D 13C{TSE) §13¢ Total Soluble Extract (relative PDB 1)

D 13C{XPY) §13¢C Kerogen Pyrolysate (relative PDB 1)
RB:dlc

9/29/82
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COUNTRY

STATE

TABLE 1

SUMBARY DATA FILE
GEDCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION

COUNTY/REGION/PROSPECT
LOCATION
WELL/SITE
API/0CS

e oo T+ oo T oe

Us
oK
PUSHMATAHA
SEC29,TINR18E

TROTTER-DEES 1-29

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE St S2  HI
FT BRT  NO. TYPE /AGE (ABR») % DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
S0 WD1195 CT6 §8T 8 WAl W01 .01 2
55 XD1195 PENN  JKFK FORM.TOP
80 WD1196 CYG 8ST
110 WD1197 CT6 §5T 3 ,20 20 W36 180
140 WD1198 CTG 88T
170 WD1199 CT6 SH 8 V60 22 .49 82
200 WD1200 CTG SH
230 WD1201 CY6 SH 8 +54 100 32 59
260 WD1202 (16 SH
290 WD1203 CT6 SH 9 66 23 6 70
320 WD1204 CTG SH
350 WD1205 CTG 8ST 5 148 0,00 .01 2
380 WD1206 CTG 88T
410 WD1207 CTG 58T 4 +20 a7 36 180
440 WD1208 CTG 88T
470 WD1209 CTG S8T 5 +26 A7 41 158
500 WD1210 CTG 88T
530 WD1211 (16 S8T 3 '22 323 105
620 WD1212 CTG 88T __
650 WD1213 C16 SHiCALC 10 V69 A6 W39 57
680 WD1214 CTG SHyCALC
710 WD1215 CT6 SH 8 .80 M2 40 50
740 WD1216 CTG SH
770 WD1217 CT6 55T é 126 6 W34 13t
800 WD1218 CTG 88T
810 WD1219 CTG 557 7 +60 a1 W30 50
840 WD1220 CTG SST
870 WD1221 (TG 88T 6 162 0 26 A2
900 WD1222 (TG 88T
930 WD1223 CT6 88T 7 143 W07 W30 70
940 WD1224 (TG 88T
990 WD1225 CT6 SsT 8 V79 W07 W36 a6
1020 WD1226 (TG §8T
1050 WD1227 CT6 88T 7 4,04 JdB 2,25 56
1080 WD1228 (TG 88T
1100 XD1228 MISS  STAN FORM.TOP
1110 WD1229 (TG SSTHCALC 10 +86 0 46 53



WELL/SITE ITROTTER-DEES 1-29

DEPTH
FT BRT

30

39

80
110
140
170
200
230
260
290
320

TR

v 36

+31

24

+33

350 0.00

380
410
440
479
500
530
420
450
480
710
740
770
800
810
840
870
900
930
940
990
1020
1050
1080
1100
1119

32

29

+36

29

32

27

17

16

+07

+18

61 GI
{TSE) (S1)

[ ]

100

37

19

3%

18

16

16

PAGE v 2

TSE K2 K206) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
/81 KG/TN KG/TN KG/TM KG/TN ) -f-_ _;?;- i;??i i?;;i
+66
73
W10 1,02 2,08 77 +49
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WELL/SITE ITROTTER-DEES 1-29

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51

§2

HI

40

64

86

81

44

94

13

13

133

42

18

18

FT BRT NO. TYPE /AGE (ABR.> % DESCRIPTION %2 KG/TN KG/TN KG/TN KG/TN
1140 WD1230 CT6 §STsCALC
1170 WD1231 CT6 58T ? 78 06 L1
1200 WD1232 CTG ssT
1230 WD1233 CT6 SsT 7 +42 08 W27
1260 WD1234 CT6 SsT
1290 WD1235 CT6 SHyCALC 10 +4% 07 42
1320 WD1236 CT6 SHyCALC
1350 WD1237 CT6 SHyCALC 10 +48 04,39
1380 WD1238 CTG SHyCALC
1410 WD123? CT6 SHsCALC 11 1,05 11 +46
1440 WD1240 CT6 SHyCALC
1470 WD12ai CI6 SHsCALC 10 33 07 3L
1300 WD1z:: C7% SHyCALC
1530 wpt:-  CT6 SHsCALC
1560 WDi  C16 SHsCALC
1580 WDZ. G SLTST 7 +37 0,00 0.00
1610 WD2:i:e  LT6 SLIST
1640 WD2587 CT6 SHyCALC 12 +46 0,00 .06
1670 WD2488 CTG SHsCALC
1700 wD2589 CT6 SH 9 +64 0.00 13
1730 WD2690 CTG SH
1737 WD1511 SWC
1760 WD2691 CT6 SLTST 8 +44 +01 403
1790 WD2892 CTG SLTST
1820 WD2693 CT6 SLTSTsCALC 10 196 0.00 .03
1850 WD2694 CTG SLTSTsCALC
1880 WD2695 CTG SH 8 +84 0,00 .11
1910 WD2696 CT6 SH
1940 WD2697 CT6 SH 9 v46 0.00 .06
1970 WD2498 CTG SH
2000 WD259% CTG SH 9 63 0.00 .03
2030 WD2700 CTG SH
2060 WD2701 CT6 SH 8 W73 0,00 .16
2090 WD2702 CTG SH
2120 Wp2703 CTG SH ? 63 0.00 .04
2130 WB1512 SWC
2150 Wp2704 CTG SH
2180 WD2705 CTG SHyCALC 13 +70 0,00 1,07
2210 WD2706 CT6 SHsCALC
2240 WD2707 CTG SHyCALC 1 2,64 0.00 1,10
2270 WD2708 CT6 SHyCALC
2300 WD2709 CTG SHyCALC 13 34 0.00 .01
2330 WD2710 CIG SHyCALC
2360 WD2711 CTG SH 9 70 01 16
2390 WD2712 CTG SH
2420 WD2713 CTG SHsCALC 11 +83 0,00 135
2450 WD2714 CTG SHyCALC
2480 WD2715 (16 SLTST 7 1,37 +01 42
2510 WD2716 CTG SLIST



WELL/SITE {TROTTER-DEES 1-29 FAGE .+ 4

DEFTH TR 61 GI TSE K2  K2(G) K2¢0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /81 KG/TN KG/TN KG/TN KG/TN z (K) (TSE) (KFY)
- =% ~Te

1140
1170 .16 8
1200
1230 .23 19
1260
1290 .14 14
1320
1350 .09 8
1380
1410 .19 10
1440
1470 .23 27
1500
1530
1560
1580 0
1610
1640 0.00 0
1670
1700 0.00 0
1730
1737
1760 25 2
17%0
1820 0.00 0
1830
1880 0.00 0
1910
1940 0,00 0
1970
2000 0,00 0
2030
2060 0,00 0
2090
2120 0,00 0
2130
2150
2180 0,00 0
2210
2240 0.00 0 1,7 .82 .93 66 .89
2270
2300 0,00 0
2330
2360 .06 1
2390
2420 0,00 0
2450
2480 .02 1 +83

2510



PAGE v 3

WELL/SITE ITROTTER-DEES 1-29

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO03 VYISUAL KEROGEN T0C

TSE 51

52

HI

39

33

13

21

FT BRT NO. TYPE /AGE (ABR,) X DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
2534 WD1513 SWC
2540 WD2717 CT6 SHsCALC 11 + 36 .01 +05
2570 WD2718 CT6 SHyCALC
2600 WD2719 CTG EH 9 1,14 +01 +43
2630 WD2720 CTG SH
2660 WD2721 CT6 SLT5T 7 43 0,00 .06
2690 WD2722 CTG SLTST
2720 WD2723 CTG SLTST 8 97 0.00 .13
2750 WD2724 CT6 SLTST
2780 WD2725 CT6 SLTST 8 148 0.00 .11
2810 WD2726 CT6 SLTST
2840 WD2727 C16 SLTST 7 W69 01 .17
2870 wD2728 CTG SLTST
2877 WD1514 SWC :
2900 w2729 CT6 SHyCALC 10 v 36 02 14
2930 WD2730 CT6 SHsCALC
2960 WD2731 CT6 SH 8 W72 0.00 .14
2990 WD2732 CTG SH
3020 WD2733 CTG SH 9 1.66 0,00 .75
3050 WD2734 CTG SH
3080 WD2735 CTG SH 8 162 01 .12
3110 WD2734 CT6 SH
3130 WD1510 SWC
3140 WD2737 CI6 SLTST 4 71 .01 v16
3170 WD2738 CTG SLTST
3200 WD273% CTG SHyCALC 11 194 06 15
3230 WD2740 CTG SHyCALC
3260 WD2741 CTG SHyCALC 10 V72 05 .25
3279 WD1309 SKC
3290 WD2742 CTG SHyCALC
3320 WD2743 CT6 SHyCALC 12 162 06 W15
3350 WD2744 CTG SHyCALC
3380 WD2745 CT6 SH 8 1,02 21 +40
3394 WD2182 SWC
3410 WD2746 CT6 SH
3440 WD2747 C16 SH 8 79 4,26
3480 WD2748 CTG SH
3510 WD2749 CTG SLTST 8 139 07 403
3540 WD2750 CTG SLTST
3570 WD2751 CT16 SLTST 8 +34 07 07
3600 WD2752 CTG SLTST
3624 WD2183 SWC
3630 WD2753 CT6 SLTST 8 37 04 01
3660 WD2754 CTG SLTST
3690 WD2755 CT6 SLTST,CALC 10 »23 04 0,00
3720 WD2756 CT6 SLTSTsCALC
3750 WD2757 CT6 SLTST 8 + 36 01,02
3780 WD2758 CTG SLIST

3792 WD2184

SWC



WELL/SITE (TROTTER-DEES 1-29

DEPTH
FT BRT

2534
2540
2570
2600
2630
2660
26%0
2720
2750
2780
2810
2840
2870
2877
2900
2930
2960
2990
3020
3050
3080
3110
3130
3140
3170
3200
3230
3260
3279
3290
3320
3350
3380
3394
3410
3440
3480
3510
3540
3570
3600
3624
3630
3660
3690
3720
3750
3780
3792

TR

17

»02

0.00

0,00

0.00

04

0.00

0.00

08

06

29

A7

29

+34

+33

»28

+30

+80

100

l33

61 6I
(TSE) (S1)

17

(&}

TSE K2 K2(G) K2(0) KFI
/81 KG/TN KB6/TN KG/TN KG/TN

GOGI

CPI TAI

PAGE v b

RO D-13C D-13C D-13C
4 (K) (T5E) (KPY)
oy TR SR

+86

+83

+97

+38
1.00



PAGE v 7

WELL/SITE $TROTTER-DEES 1~29

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE

51

52

HI

FT BRT NO. TYPE /AGE (ABR.) %  DESCRIPTION % - KG/TN KG/TN KG/TN KG/TN
3810 WD27539 CT6 SH 9 .21 +01 03 14
3840 WD2760 CTG SHeCALC
3870 WD27461 CT6 SHyCALC 10 +30 02 .05 17
3900 WD2762 CTG SHyCALC
3930 WD2763 CTG SHyCALC 11 24 02 106 X
3960 WD2764 CTG SHyCALC
3990 WD2765 CT6 SHyCALC i1 20 02 04 20
4010 WD2185. SWC
4020 WD2766 CT6 SHsCALC
4034 WD2184 SWC
4050 WD2767 CTG SHsCALC 12 126 01,05 19
4080 WD2768 CTG SHyCALC
4110 WD2767 CT6 SHyCALC 11 23 0.00 .03 13
4140 BD2770 CTG SHyCALC
4170 WD277% CTG SHyCALC 10 + 33 0,00 .03 9
4200 WD2772 CI6 SHyCALC
4230 WD2187 SWC
4230 WD2773 CTG SHyCALC 10 17 Q04 .04 24
4270 WD2774 CTG SH
4300 WD2773 CT6 SH 9 11 0.00 0.00 0
4330 WD2776 (TG SH
4360 WD2777 CT6 SH 7 111 0.00 .0t 9
4382 WD2188 SWC
4390 WD2778 CT6 SH
4420 WD2779 CI6 SH 5 07 0.00 01 14
4450 WD2780 CTG SH
4480 WD2781 CT6 SH 8 +23 0.00 0.00 0
4510 WD2782 CTG SH _

4340 WD2783 CT6 SLTST 7 W27 01 03 11
4570 WD2795 CTG SLTST

4600 WD2796 CT6 SH 8 W22 01 .03 14
4630 WD2797 CTG SH

4460 WD2798 CTG SH 9 22 0.00 .03 14
4685 WD2187 SWC

4690 WD279% CT6 SH

4720 WD2800 CTG SHyCALC 13 +23 01 05 20
4750 WD2801 CT6 SHsCALC

4780 Wp2802 CTG SHsCALC 10 18 W02 .08 44
4810 WD2803 CTG SHyCALC

4840 WD2804 CTG SHsCALC i1 20 0.00 .08 40
4851 WD2190 SWC

4870 WD280S CTG SHsCALC

4900 Wp2806 CTG SH ? 20 01 .07 35
4906 WD2191 SWC

4930 wD2807 CTG SH

4960 WD2808 CTG SH 3 .02 W02 05 200
4990 WD2807 CIG SH

5020 WD2810 CYG SHyCALC 11 27 0.00 0.00 0
5050 Wp2811 CT6 SHyCALC



WELL/SITE :TROTTER-DEES 1-29 FAGE . 8

BEFTH
FT BRT

3810
3840
3870
3900
3930
3960
3990
4010
4020
4034
4050
4080

TR

——

25

27

»25

+33

17

4110 0.00

4140

4170 0.00

4200
4230
4230
4270
4300
4330

4340 0,00

4382
4390

4420 0.00

4450
4480
4510
4540
4570
4600
4630

129

25

4660 0,00

4685
4690
4720
4750
4780
4810

17

020

4840 0.00

4851
4870
4900
4906
4930
4960
4990
3020
5050

13

129

61 61
(TSE) (S81)

10

100

TSE K2 K26) K2(0) KPI GOGI CPI TAI ‘RO D-13C D-13C D-13C

/81 KG/TN KG/TN KG/TN KG/TN % (K) (TSE) (KFT)
-Z. =% =%

89



FAGE v 9

WELL/SITE ‘TROTTER-DEES 1-29

DEFTH SAMPLE SAMPLE EPOCH FORN LITHOLOGY €03 VISUAL KEROGEN TOC  TSE 51 52 HI

FT BRT  NO. TYPE /AGE (ABR+) 1 DESCRIFTION Z KG/TN KG/TN KG/TN KG/TM
5080 WD2812 CT6 SH ? 4 03 W07 30
3110 Wp2813 CT6 SH
3140 WD2814 CT6 SHyCALL 11 15 +01 101 7
9150 WD2192 SKC
3170 WD2815 CT6 SHyCALC
3200 WD2814 CT6 SHyCALC 12 +18 01,02 11
3230 wD2817 CT6 SHyCALC
3260 WD2818 CTG SHyCALC 12 129 »01 +07 24
3290 WD2819 CTG SHyCALC
3320 WD2820 CTG SH 9 W13 Q05 03 20
9350 WD2821 CTG SH
3380 wD2822 CTG SHyCALC 10 +36 W03 .06 17
3410 WD2823 CTG SHyCALC
3440 WD2824 CT6 SHiCALC 1 +49 .28 80 122
3470 WD2825 CT6 SHyCALC
3500 WD2828 CTG SHsCALC 12 +31 23 A6 148
3930 WD2827 CTG SHsCALC
9960 WD2828 CTG SHyCALC 11 +43 10 13 33
3990 WD2829 CTG SHsCALC
3620 WD2830 CTG SHyCALL 10 33 W09 19 34
5650 ¥D2831 CTG SHyCALC
5680 #D2832 CTG SH ? +34 06 4,04 12
9710 WD2833 CTG SH
3740 WD2834 CTG SHyCALC 10 32 Jd2 .3 72
5770 WD2835 CTG SH»CALC
3800 WD2836 CTG SH 9 v47 05 .02 4
5830 WD2837 CT6 SH.
3860 WD2838 CTG SHyCALC 12 4,38 »20 2463 60
J890 WD2839 CT6 SHyCALC
3920 WD2840 CTG SH ? +07 09 W2 N
9950 WD2841 CTG SH
3980 Wp2842 CTG SLTST,CALC 12 28 W18 W41 146
4010 WB2843 CT6 SLTSTsCALC
6040 WD2844 CT6 SH 9 32 88 .88 149
4058 WD2863 SWC
6070 WD2845 CTG SH
6100 WD2846 CTG SHyCALC 171 +42 37 W36 133
6130 WD2847 CTG SHyCALC
6147 WD2864 SWC
6160 WD2848 CTG SHyCALC 13 +34 10 L2 62
6190 WD2849 CTG SHyCALC
6220 WD2850 CT6 SHyCALC 12 43 04 14 33
6239 WD2865 SHC
6250 WD2B851 CT6 SH:CALC
6274 WD2866 SMC
6280 WD2832 CTG SHyCALC 12 +33 0 22 63
6310 WD2853 CTG SHyCALC
6340 WD2B34 CT6 SHyCALC 1 32 0,00 0.00 0
6370 WD2BSS CT6 SHyCALL



WELL/SITE ITROTTER-DEES 1-29

DEFTH
FT BRT

- Seme caoeme wm—— ————

5080
5110
5140
5150
5170
5200
5230
5260
5290
5320
5350
5380
5410
5440
5470
5500
5530
5540
5590
5620
5650
5480
5710
5740
5770
5300
5830
5860
5890
5920
5950
5980
6010
6040
6058
6070
6100
6130
6147
6160
6190
6220
6239
6250
6274
6280
6310
6340
6370

TR

+30

+30

33

13

W63

33

33

+40

+32

+60

34

71

+26

31

+30

+40

31

6I  6I
(TSE) (S1)

22

26

18

37

1

o4

169

88

TSE K2

/81 KG/TN KG/TN KG/TN KG/TN

K2(6)

K2(0}

KPI

GOGI

PAGE 10

CPT TAI RO D0-13C D-13C D-13C
LK) (TSE) (KPY)

=% =%, =%

28

1.09

~J

w

1,24



PAGE .11

WELL/SITE iTROTTER-DEES 1-29

DEPTH SANPLE SAMPLE EPOCH FORM LITHOLOGY C€O3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT N0, TYPE /AGE (ABRJ) % DESCRIPTION 1 KG/TN KG/TN KG/TN KG/TN
6394 WD2847 SWC
6400 WD2856 CTG SH 7 +20 0,00 .01 5
6430 WD2857 (TG SH
6460 WD3004 SWC
6480 WD2858 CT6 SH 9 46 0.00 .01 2
6485 WD2848 SWC
6510 WD2859 CTG SH
46530 WD2840 CTG SLTST 9 1,72 0,00 .58 34
6534 WD2849 SWC
6560 WD2841 CTG SLTST
6590 WD2862 CTG SHsCALC 13 V49 02 06 12
6620 WD3824 CTG SHyCALC 10 V61 W01 .04 7
6650 WD3825 CTG SHsCALC
4680 WD3B24 CTG SH 8 +20 W01 0,00 0
4710 WD3827 (16 SH
6726 WD2870 SWC '
6740 WD3828 CI6 SH 9 .28 W02 000 0
6744 WD3007 SWC
6770 WD3829 CT6 SH
4800 WD3830 CI6 SH 9 V37 01,01 3
6830 ¥D3831 CTG SH
6860 WD3832 CT3 SH 7 V23 0,00 0,00 0
4890 WD3833 CTG SH
46920 WD3834 C16 SH 9 1,17 01 .18 15
6950 WD3835 CTG SH
4780 WD3834 CI6 SHsCALC 12 2,24 W04 1,32 59
7010 UD3837 CTG SHyCALC
7040 WD3838 CT6 SH 9 +29 01 0,00 0
7070 WD383? C16 SH
7100 ¥D3B40 CTG 85T 8 140 0,00 0,00 0
7130 WD3841 CTG 88T
7160 WD3842 CTG SHsCALC 12 W61 W03 .03 5
7190 WD3843 (16 SHyCALL
7220 WD3844 (TG SHsCALC 10 W61 02 .08 13
7250 WD3845 CIG SHyCALC
7280 WD3B44 CT6 SHyCALC 11 V96 W02 .08 8
7310 WD3847 CT6 SHyCALC
7340 WD3848 (16 SHyCALC 11 V79 01 414 18
7370 WD3849 CTG SHsCALC
7400 WD3B50 CTG SHCALC 10 1,35 W07 W39 29
7430 WD3851 CT6G SHsCALC
7470 WD3852 CT6 SST 7 1,83 09 91 50
7500 WD3853 CTG SST
7530 WD3854 CI6 557 8 1,35 W03 58 43
7560 WD38S5 CTG SST
7590 WD38S6 CT6 SST 9 V92 02 .29 32
7620 WD3857 CT6 ssT
7650 WD3858 CTG SHyCALC 11 v61 02,02 3
7680 WD3BSY CTG SHiCALC



WELL/SITE :TROTTER-DEES 1-29

DEPTH
FT BRT

4394

TR

6400 0,00

6430
5460
6480
6485
4510

0,00

4530 0,00

6334
6560
6590
6620
6630
6680
6710
6726
6740
6744
6770
4800
6830
6860
6890
4920
6930
6980
7010
7040
7070
7100
7130
7160
7190
7220
7250
7280
7310
7340
7370
7400
7430
7470
7500
7530
7560
7590
7620
7650
7680

25

(XS

1,00

1,00

»50

05
+03

1,00

+30

v20

20

+07

15

09

+05

+06

+30

GI
(TSE) (51)

PAGE 12

K2 K2(6) K2(0) KPI GOGI CPFI TAI RO D-13C D-13C D-13C

/81 KG/TN KG/TM KG/TN KG/TN % (KY (TSE) (KPY)

'Zo 'Zo 'Zo

1.28

2,30 .80 1,30 103 .33 1,53

1,42

1,62



FAGE 13 WELL/SITE ITROTTER-DEES 1-29
DEFTH SAMFLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 31 52 HI
FT BRT NO. TYPE /AGE (ABR,) Z  DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
7710 WD3840 CT6 SH 8 +42 +03 04 10
7740 WD3B4L CTG SH
7770 WD3B42 CT6 SHyCALC 11 41 03 04 10
7800 WD3B&3 CTG SHyCALC
7830 WD3B64 CTG SH 9 1,73 +02 N 18
7870 WD3BAS CTG SH
7900 WD3B46 CT6 SHsCALC 10 71 03 10 14
7930 WD3B47 CTG SHyCALC
7960 WDIB4B CTG SHyCALC 12 +42 03 0,00 0
7990 KD3849 CTG SHyCALC
8020 wWD3870 CTG SHyCALC i1 va7 01 0,00 0
8050 WD3BZ1 CTG SHyCALC
8090 WD3872 CTG SHeCALC 11 +89 0,00 .01 1
8120 WDIB73 CTG SHyCALC
8150 Wp3874 CT6 SHsCALC 10 91 0.00 01 1
8180 WD4462 CTG SHyCALC 15 1,07 0,00 19 18
8210 WD4483 CTG SHyCALC
8240 WD4444 CTG SHyCALC 12 1,571 0.00 1.24 65
8270 WD4445 CTG SHyCALC
T SHsCALL 12 +93 +03 25 26
nare
8340 Wist-n. iy '3 +90 0.00 135 17
8390 WD4449 CTG Shrumue
8420 WD4470 CT6 SHsCALC 13 *.21 0400 28 23
8450 WD4471 CTG  SHsCALC
8480 WD4472 CTG SHsCALC 13 11 12
8310 WD4473 CT6 _ SHsCALC
8540 WD4474 CTG SHeCALC 14 W92 Vewy 13 14
8570 WD4475 CIG SHyCALC
8600 WD4476 CT6 SHyCALC 13 ) 0,00 0.00 0
8630 WB4477 CTG SHsCALC
8660 WDA478 CTG SHsCALC 14 73 0.00 0.00 0
8690 WD4479 CTG SH»CALC
8720 WD4480 CTG SHyCALC 13 +66 W07 497 86
8750 WD4481 CTG SHyCALC
8780 WD4482 CT6 SHyCALC 14 1,26 5% 178 14
8810 WDA483 CTG SHyCALC
8840 LD4484 CT6 SHsCALC 13 W97 22 +86 39
8870 Wp4485 CTG SHeCALC
8900 WD4484 CTG SHyCALC 13 1,05 30 1,78 170
8930 WD4487 CTG SHyCALC
8960 WD4488 CTG SHyCALC 10 1,37 14 166 48
8990 WD4489 CTG SHsCALC
9020 WD4490 CTG SHsCALC 14 92 023 1,46 180
9050 WD4491 CTG SHyCALC
9080 WD4492 CT6 SHsCALC 14 73 29 1,27 169
7110 WD4493 CTG SHyCALC
9130 WD5209 CTG SHyCALC
9160 WD5210 CT6 SHyCALC 13 161 19 1,06 174



WELL/SITE ‘TROTTER-DEES 1-29

DEFTH TR
FT BRT

7710
7740
7770
7800
7830
7870
7900 ,23
7930

7960 1,00
79940

8020 1.00
8050

3090 0.00
8120

8150 0,00
8180 0.00
8210

8240 0.00

+43

+43

+03

8270
8300
8330
83460
8390

A1

0,00

8420 0,00

8450
8480
8510
8540
8570
8600
8630
8660
3690
8720
8730
8780
8810
8840
8870
8900
8930
8960
8990
9020
90350
9080
7110
2130
9140

0.00

0.00

W11

+29

+20

+14

+18

12

19

+15

6I 6l
(TSE) (S1)

i

47

23

29

10

25

31

TSE K2

K2(6)

K2(0)

KPI

/81 KG/TN KG/TN KG/TN KG/TN

PAGE 14

2,38

3,00

2,80

+94

93

+45

1 36

1,44

2,07

2,33

1.18

238

267

167

GOGI CPI TAI RO D-13C D-13C D-1IC
4 (K) (TSE} (KPY)
-4 ~%s ~7s
1,38
1,33
163
+45
19
31



PAGE +13

WELL/SITE }TROTTER-DEES 1-29

DEFTH SAMFLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51

52

HI

FT BRT NO. TYPE (ABR.) % DESCRIPTION % KG/TN KG/TN KG/TM KG/TH
9190 WD5211 CTG SHsCALC
9220 WD5212 CTG SHsCALC 14 161 Jd6 116 190
9250 WDS213 CTG SHyCALC
9280 WD5214 CTG SHsCALC 13 187 38 2,28 282
9310 WD5215 CT6 SHyCALC
9340 WD3216 CTG SHyCALC 15 +90 30 2,49 277
9370 WD3217 CTG SHaCALC
9400 WD5218 CT6 "SHsCALC 13 1,14 31 261 2
9430 WD3219 CTG SHyCALC
9460 WD5220 CT6 SHsCALC 17 164 A5 1,19 186
7490 WDS221 CTG SHyCALC
9520 WD5222 CT6 SHyCALC 17 1,05 43 3,21 306
9550 WD3223 CT6 SHsCALC
9580 WD3224 CT6 SHyCALC 9 1,37 19 1,24 92
9610 WD3225 CTG SHyCALC
9640 WD3226 CIG SHyCALC 17 79 +48 2,49 315
9670 WD5227 CTG SHyCALC
9700 WD5228 CT6 SHyCALC 14 .82 24 1,94 237
9730 WD5229 CTG SHyCALC
9760 WD5230 CT6 SHyCALC 14 1,04 21 143 109
9790 WD3231 CTG SHyCALC
9820 WD5232 CT6 SHyCALC 13 106 25 1,01 180
9830 WD3277 CIG SHsCALC
9890 WD5278 CT6 SHyCALC 13 261 27 1,71 280
9920 WD5279 CTG SHyCALC
9950 WD5280 CT6 SH»CALC 10 39 42 1,45 244
9980 WD5281 CTG SHsCALC
10010 WD5282 CTG SHsCALC 11 63 28 2,01 319
10040 WB5283 CT6 SHyCALC
10070 WD5284 CTG SHyCALC 10 v 36 28 1,70 304
10100 WD5285 CTG SHsCALC :
10130 wD5286 CT6 SHyCALC 13 161 A3 L21 198
10160 WD5287 CTG SHyCALC
10190 Wp5288 CTG SHsCALC 13 49 03 .93 190
10220 WD5289 CTG SHsCALC
10250 WD5290 CTG SHyCALC 12 W99 21 1419 202
10280 ¥D5291 CT6 SH»CALC
10310 ¥D5292 CTG SHyCALC 13 63 47 145 223
10340 WD5293 CTG SHsCALC
10370 WD5294 C16 SHyCALC 12 +68 19 1,29 190
10400 WD5295 CTG SHsCALC
10430 WD3296 CTG SHyCALC 16 +78 14 1,02 13
10460 WD5297 CTG SHyCALC
10490 WD5298 CT6 SH 9 91 04 62 48
10520 WD5299 CT6 SH
10550 WDS300 CTG6 SHsCALC 12 1.37 +14 1,30 75
10580 WB5301 CIG SHsCALC
10610 WD3302 CT6 SHyCALC 17 V79 19 1,30 165
10640 WDS303 CTG SHyCALC



WELL/SITE !TROTTER-DEES 1-29

DEPTH
FT BRT

9190
9220
9250
9280
9310
9340
9370
9400
9430
9460
9490
9520
9530
9580
9610
9640
9670
9700
9730
9740
9790
9820
9850
9890
9920
9950
9980
10010
10040
10070
10100
10130
10160
10190
10220
10250
10280

10310

10340
10370
10400
10430
104460
104%0
10520
10550
10580
10610
10640

TR

12

14

W11

W11

11

13

16

11

16

14

»08

12

14

10

+03

o135

+10

13

12

+06

10

13

6 61
(TSE) (S1)

4

33

27

23

41

14

61

29

20

45

m

20

44

30

PAGE 116

TSE K2 K2(G) K2¢0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
/S1 KG/TN KG/TN KG/TN KG/TN z (K} (TSE} (KPY)
'Zo 'Zo ‘Zo
2.82 37 2,45 34 13
310 40 2,70 272 +13
4,38 30 3.88 417 13
1.74
2,39 29 2,10 303 14
2,30



PAGE 17

WELL/SITE :TROTTER-DEES 1-29

DEFTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CD3 VISUAL KEROGEN TOC

TSE §1

g2

H1

FT BRT NO. TYPE (ABR,) % DESCRIPTION £ KG/TN KG/TN KG/TN KG/TN
10670 WD3304 CTG SH 8 .82 02 W34 41
10700 WD3303 CTG SH
10730 WD5306 CTG SHyCALC 12 +80 J7 1,33
10760 WD5307 CTG SH»CALC
10790 WD5308 CT6 SHyCALC 17 69 08 .94 136
10820 WD3309 CT6 SHyCALC
10850 WDS310 CTG SHrCALC 14 69 A3 74 107
10880 WDS311 CT6 SHsCALC
10910 WD5312 CT6 SHsCALC 11 34 11 69 128
10940 WD5313 CT6 SHsCALC
10970 wD5314 CTG SHyCALC 11 60 J1 89 148
11000 WD5315 CT6 SHsCALC
11030 WD5316 CT6 5H 9 47 W06 W70 149
11060 WB3317 CT6 SH
11090 WD5318 CTG SH 7 +32 08 .30 136
11120 4D5319 CT6 EH
11150 WD5320 CT6 SHeCALC 11 36 21 1,10 196
11180 WD5321 CT6 SHyCALC
11210 WD5322 CT6 SHyCALC 10 32 17 .94 181
11240 WD5323 CT6 SHyCALC
11270 WDS324 CT6 SH 9 46 Jd3 0 76 163
11300 WD5325 CTG SH
11330 WD5326 CT6 SH 9 v42 18 .83 198
11360 WD5327 CT6 SH
11390 WB5328 CT6 SH 8 +48 20 97 202
11420 WD532? CTG SH
11450 WD5330 CLT6 SHyCALC 12 V76 29 1,80 237
11480 WB5331 CI6 SHyCALC
11520 WD5332 CT6 SH»CALC 13 +48 A7 102 213
11550 WD3333 (TG SHsCALC
11580 WD5334 CT6 SHyCALC 12 48 12 .68 142
11610 WDS335 CTG SHyCALC
11630 WD3336 CT6 SHeCALC 13 .81 42 2,03 231
11860 WDS337 CT6 SHyCALC
11690 WD2338 CT6 SHyCALC 14 73 42 1,87 256
11720 WD3339 CT6 SHsCALC
11750 WD&043 CTG SHyCALC 12 34 02 44 129
11780 WD&044 CTG SHyCALC
11810 WD6045 CT6 SHyCALC 12 50 43 1,06 212
11840 WD&046 CTG SHyCALC
11870 WD6047 CTG SHyCALC 13 +41 04 27 66
11900 WD5048 CTG SH»CALC
11930 WD4049 CTG SHyCALC 14 +81 17 1,30 185
11960 WD46030 CTG SHyCALC
11990 WD6051 CTG SHyCALC 13 73 29 1,14 152
12020 WD&052 CTG SHyCALC
12050 WDs0S3 CTG SHyCALC 13 34 Jd9 45 83
12080 WD60S4 CTG SHyCALC
12110 WD&0ST CTG SHrCALC 10 44 19 1,10 350



WELL/SITE ITROTTER-DEES {-27 FAGE +13

DEFTH TR GI GI TSE K2 K2(G) K2¢0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
‘Z + ‘.7. + ';‘:o

10670 .06 2
10700

10730 .11 24
107560

10770 .08 12
10820

10830 .15 19
10880

10910 .14 20
10940

10970 .11 18
11000

11036 .08 13
11060

11090 .14 25
11120

11150 .16 7
11180 2.11
11210 15 33
11240

11270 .15 28
11300

11330 .18 43
11360

11390 .17 42
11420

11450 14 38
11480

11520 .14 33
1159

11580 15 23
11610

11630 .17 32
11660

11690 .18 38
11720

11750 .04 b
11780

11810 .29 86
11840

11870 413 10
11900

11930 .10 2
11960

11990 .20 39
12020

12050 .30 35
12080

12110 .15 43



PAGE 19

WELL/SITE :TROTTER-DEES 1-29

DEPFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO03 VISUAL KEROGEN TOC

TSE 81

52

HI

FT BRT ND, TYPE /AGE (ABR+} %  DESCRIFTION X KG/TN KG/TN KG/TN KG/TN
12140 WD40S6 CTG SH»CALC
12170 WD6057 CTG SH ? +38 14 71 187
12200 WD4058 CTG SH
12230 WD405? CTG SH 9 31 A3 72 W2
12250 4D4040 CTG SH
12290 WRs061 CT6 SH 9 W25 A7 36 144
12320 WD6042 CTG SH
12350 WD6063 CI6 SH 8 W33 03 .78 223
12380 WD4044 CTG SH
12410 WD404S CTG SH 7 128 07 W35 194
12440 WD60646 CTG SH
12470 WD4067 CTG SH s v24 06 W29 121
12500 WD4048 CTG SH
12530 WDs049 CT6 SH 8 +32 05 W40 125
12560 WD4070 CTG SH
12590 WD&071 CI6 SH 8 W33 A5 .86 261
12620 WD6072 CTG SH
12650 WD4073 CT6 SH 9 W33 A8 .97 294
12680 WD4074 CTG SH
12710 WD6075 CTG SH 7 27 J2 .82 304
12740 WD6074 CTG SH
12770 WD6077 CTG SH 9 42 24 1,34 319
12800 WD&078 CTG SH
12830 WD4079 CTG SH 9 +40 01 42 105
12860 WD4080 CTG SH
12890 WD&081 CTG SH 7 +33 05 W62 188
12920 WD6082 CTG SHyCALC 10 v41 20 1,09 264
12950 WD7880 CTG SH)V.CALC 26 94 8,53 3.1% 33
12980 WD7881 CTG SHsV.CALC
13010 WD7882 CTG SHsCALC 14 W75 2,34 2,37 316
13040 WD7883 CTG SHyCALC
13070 WD7884 CTG SHyCALC 18 164 3,97 3.46 541
13100 WD7885 CTG SHyCALC
13130 WD7884 CTG SHyCALC 19 .81 8,20 7,28 899
13160 WD7887 CTG SHeCALC
13190 WD7888 CT6 SHyCALC 19 +84 7,20 2,77 330
13220 WD7889 CTG SHyCALC
13250 WD7890 CTG SHyV.CALC 25 99 12,33 1.49 1N
13280 WD7891 CT6 SHyV.CALC
13310 WD7892 CTG SHyV.CALC 59 3,30 .39 100
13340 WD7893 CTG SHsV.CALC
13370 WD7894 CTG SH W74 2,3 .82 1
13400 WD7895 CTG SH
13430 WD7896 CTG6 SH 49 1.93 .64 131
13460 WD7897 CTG SH
13490 WD7898 CTG SH +61 3.2 .94 134
13520 ¥D7899 CTG SH
13550 WD7900 CTG SH + 39 .64 31 79
13580 WD7901 CTG SH



WELL/SITE TROTTER-DEES 1-29

DEPTH
FT BRT

12140
12170
12200
12230
12260
12290
12320
12350
12380
12410
12440
12470
12500
12530
12560
12590
12620
12650
12680
12710
12740
12770
12800
12830
12860
12890
12920
12950
12980
13010
13040
13070
13100
13130
13160
13190
13220
13250
13280
13310
13340
13370
13400
13430
13460
13490
13520
13350
13580

20

CPI TAI RO D-13C D-13€ D-13C
(TSE) (KPY)

=%

%

TR 6I GBI
(TSE) (51)
16 37
W13 42
33 76
104 ?
11 25
W17 23
W11 16
+13 45
16 35
13 44
13 57
+02 2
07 13
16 49
W67 695
+50 312
33 620
133 1012
W72 857
.88 1243
+86 393
74 323
V73 394
+77 311
+84 421

PAGE
TSE K2 K2(G) K2(0) XPI  GOGI
/81 KG/TN KG/TN XG/TN KG/TN 4 (K)
=%
2,22
2.31
2415
2:26
3452 38 3.4 34 W12
2,23
1,63 16 1,47 201 11
2,35



FAGE 21

WELL/SITE :TROTTER-DEES 1-29

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLGGY CO3 VISUAL KEROGEN TOC  TSE §81 82 HI
FT BRT NO. TYPE /AGE {(ABR.) X DESCRIPTION 4 KG/TN XG/TN KG/TM KG/TN
13610 WD7902 CTG SH +33 3.07 .25 45
13640 WD7903 CT6 SH

13670 WD7904 CT6 SH +81 6,28 W44 34
13700 WD7905 CT6 SHyCALC

13730 WD7906 CT6 SHyCALC 12 .81 3.28 1.2 138
13760 WD7907 CTG SHyCALC

13790 WD7908 CT6 SHyCALC 79 5.1 32 33
13820 WD7909 CIG SHyCALC

13850 WD7910 CTG SHyCALC 11 2,35 11,79 2,03 71
13880 WD7911 CTG SHsCALC

13910 Wp7912 CTG6 SH 9 +88 ?.88 1,30 148
13940 WD7913 CTG SH

13970 WD7914 CT6 SH +84 3,34 62 74
14000 WD7915 CTG SH

14030 WD7914 CTG SH +76 202,93 122
14060 WD7917 CTG SH

14090 WD7918 CT6 SH 50 3449 W35 110
14120 WD791% CTG SH

14150 WD7920 CT6 SH +30 2:06 .42 84
14180 WD7921 CT6 SH

14210 WD7922 CTG SH 69 3.04 36 52
14230 4D7923 CTG SH

14260 WD7924 CT6 SH 8 +89 4,19 +87 78
14290 WD7925 CT6 SH

A3°0 Wn7926 CT6 SHyCALL 17 74 3,30 1,05 142
i  CT6 SHyCALC

14380 w.. - SHyCALC 15 +90 6,07  1.40 156
14410 WD792% vLiv SHsCALC

14440 WDB?40 CTG ™ +60 59 W66 110
14470 WDB?41 CTG

14500 WDB?42 CT6 an 161 .18 .80 13
14390 WD8943 C16 SH

14620 WDB?44 CT6 SHyCALC 17 T LJdar 128
14680 WDB?45 CTG SH:CALC

14710 WDB?46 CTG SH 35 ceea 63 186
14770 WD8947 CTG SH

14800 WDB?48 CTG SH 9 W97 D9 67 69
14860 wWDB?49 CLTG SH

14890 WDB?30 CTG SH +3? 2,72 .94 159
14920 WDBYS1 CIG SH

14950 WDB9S2 CT16 SH V73 1,14 .65 89
14980 wWD8?53 CTG SH

13010 WDB?54 CT6 SH V76 L. 76 100
15040 WD8YSS CTG SH

15070 Wp8?s6 CT6 SHyCALC 1 .88 7,92 1,02 116
15100 WD89S7 CTG SHyCALC

15130 Wpg9ss CT6 SHyCALC 48 1,47 .43 90
15160 4DBYS9 CT6 SHyCALC

15190 WDB940 CTG SHyCALC 27 1,29 36 133



WELL/SITE :TROTTER-DEES 1-29 PAGE 22

DEFTH TR GI GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRY (TSE) (S1) /81 KG/TN KG6/TN KG/TN KG/TN b4 (K) (TSE) (KPY)
=% =% =%

13610 .92 98

13540

13670 .93 775

13700

13730 .75 405 2,32
13760

13790 .93 723

13820

13830 .85 324 1,90 .19 1,71 84 11

13880

13910 .88 1123

13940

13970 .84 398

14000

14030 .48 266

14060

14090 .86 498

14120

14130 .83 412

14180 2,33
14210 .89 441

14230

14260 .33 471

14290

14320 76 444

14350

14380 .81 674 1,44 14 1,30 160 11

14410 2,98
14440 .47 98

14470

14500 .40 193

14590 3,37
14620 .36 160

14680

14710 .62 303

14770

14800 .47 81 3.46
14860

14890 .74 461

14920

14950 .44 156 3.37
14980

15010 .72 231

15040

13070 .89 900

13100

15130 .77 306

15160

15190 .78 478



PAGE 23

WELL/SITE ITROTTER-DEES 1-29

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VYISUAL KEROGEN TOC

TSE 51

52

Rl

FT BRT NO. TYPE /AGE (ABRy) ¥  DESCRIPTION X KG/TN KG/TN KG/TN KG/TN
13220 WpB941 CTG SHyCALC v 33 4,26 40 73
15250 upg?62 CTG SHyCALC o2 1,18 .61 23S
15280 WDB?63 CTG SHyCALC 28 1.40 22 79
15290 XDB?43 ARKN FORM,TOP
15310 D864 CTG SHyCALC 13 435 17 13
13340 WDB4S CTG SHsCALC 12 +73 2,44 .93 127
15370 WD8%66 CTG SHyCALC 12 82 1,28 35 67
15400 WDB?67 CTG SHyCALC v64 .08 .33 o2
15405 wpB8128 CC 1,34 23 W32 24
15430 WDB?48 CTG SHyCALC W71 37 42 39
15460 WDB949 CT6 SH & 1,02 1,57 73 72
15490 WD8970 CTG SH 31 34 .28 33
15520 WD8971 CT6 SH +30 1.42 .32 64
15580 Wpag72 CIG SH +38 94 .38 66
15610 WD8973 CTG SH 146 3.78 .24 32
15620 WD8974 CT6 SH +48 3,57 .48 100
15623 WDB129 CC +06 23 W16 287
15650 Wp8975 C1G SHyCALC 14 W32 2,97 1.47 283
13660 XD8975 MOMT FORM.TOP ‘

13680 WD8976 CTG SH»CALC 19 +45 3:86 2,18 484
15710 WD8977 CT6 SHyCALC 17 o8 3.05 2,38 410
15740 WDB978 CT6 SH»CALC 18 +48 4,72 2,02 42
15770 uD8979 CTG SHyCALC 16 79 15,15 3.5 399
15800 WDB980 CTG SHyCALC 17 168 2,61 316 463
15830 Wp8981 CT6 SHyCALC 22 N 3.78 2,03 373
15860 WDB982 CTG SHyCALC 22 +34 1,27 119 330



WELL/SITE ITROTTER-DEES 1-29 FAGE 124

DEFTH TR 61 6 TS5E K2  K2(6) K2(0) KPI GOGI CFI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (51) /81 KG/TH KG/TN KG/TN KG/TN 1 (K7 (7SE) (KFY)
'7-1 '.":o -5

15220 .91 773

13230 .66 454

15280 .86 300

13290

13310 .73 300

15340 .72 323

15370 70 154

13460 .77 169

15405 .42 17 3.4
15430 .38 80

15460 .48 154 3.67
15490 .66 106

13520 .82 284

15380 .71 162

15610 .94 822

15620 .88 744

13623 .39 383 2,83
15630 .47 i

15660

15680 .43 813

13716 .36 326

15746 .70 983

13770 .83 1918

15800 .43 384

15830 .63 487

15860 .52 374
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The report details the source rock geochemistry for the Sohio
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results showed that the Stanley was a oil mature to thermally spent
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SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

To: M. Killgore March 21, 1985
SPC Mid-Continent Region PGG/032085/GC/2-5
Dallas PGG Job No.: 84-79
Attn: C. Titus
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED
Technical Memorandum (PGG/TM195) -- Source Evaluation of the Sohio

Weyerhaeuser 1-15 Well, Pushmataha County, Oklahoma.

Summary: A geochemical source quality screen and
detailed maturity assessment of the stratigraphic
sequence penetrated in the Sohio Weyerhaeuser 1-15 well
was completed by PGG. The well was spudded in and only
penetrated Mississippian Stanley Group strata. The
Stanley sediments contained marginal source richness
with occasional zones of moderate to good source
richness. The well was spudded in oil mature sediments
(~0.78% R, at surface) and was completed in thermally
spent sediments (-~3.00% R, at TD). Oil-based drilling
muds and coal additives were used during drilling; the
oil-based muds affected the pyrolysis data and the coal
increased the source richness (%T0C) values for the
2700-2860' interval.

1. INTRODUCTION

This report details the source rock geochemistry of the Sohio
Weyerhaeuser 1-15 well, Pushmataha County, Oklahoma that was drilled to
a total depth of 13949'. The well was spudded in and only penetrated

Mississippian Stanley Group sediments. The well was a dry hole.



2.

3.

Page 2

MATERIALS

2.1

2.2

A total of four hundred fifty-three (453) cuttings samples and
eleven (11) sidewall cores were submitted for geochemical source
rock evaluation covering the gross well interval from 57' to TD.
Samples were analyzed on a screen basis every 60'. Each sample
was given a unique PGG well sample number from WD4220-4251,
WD4397-4429, WD4588-4620, WD7267-7426, WD7546-7606, WD7930-7997,
WD9745-9778, and WD9797-9828 for the cuttings samples and
WD4451-4461 for the sidewall cores.

Methods

Samples were analyzed for source richness and maturity using
standardized PGG methods. Analyses consisted of organic
petrographic determinations to establish a thermal maturity
profile, rapid screen Rock-Eval pyrolysis and Total Organic Carbon
(%TOC-bitumen free and Rock-Eval) to assess the overall source

quality.

The hydrocarbon proneness (oil or gas) of any interval of interest
was assessed by means of proprietary pyrolysis gas chromatography
(PGC) which established the GOGI ratio (gas-oil generation index).

RESULTS

A summary of source rock evaluation data for the sediments

penetrated by the Sohio Weyerhaeuser 1-15 well is listed in Table 1 and

Figure 1. A Source Evaluation Log is appended as Figure 2.

3.1

Sediment Thermal Maturity Profile (STAMP)

The STAMP for the Weyerhaeuser 1-15 well is a graphic representa-
tion of the detailed vitrinite reflectance analyses performed on
four (4) SWC and eighteen (18) cuttings samples from the 701' to

13240' interval. A linear regression applied to the twenty-two
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(22) sample data set indicated a correlation coefficient of 0.98
(r2=96%). The maturity gradient for this well was 14.5 DOD
units/km (4.43 DOD units/1000'). This data implied:

1) the surface Ro, as extrapolated by the regression analysis,

was ~0.78%.

2) HGT (hydrocarbon generation threshold, 0.6% Ro) would have

occurred at approximately 2550' above the surface.

3) DGGT (dominant gas generation threshold, 1.0% Ro) occurred at
approximately 2460°'.

4) all sediments below 9300' were thermally spent (Ro >2.0%).

The gradients for the Weyerhaeuser 1-15 (14.5 DOD units/km), the
Trotter-Dees 1-29 (14.2 DOD units/km), Campbell 1-24 (15.9 DOD
units/km) and the 1-25 Weyerhaeuser (14.6 DOD units/km) were
similar (Cole, 1985). This would imply that the geothermal
gradients throughout most of the Oklahoma Ouachita Overthrust were
constant and the differing maturity values between the wells
(i.e., Campbell was mostly immature, 1-25 Weyerhaeuser was
thermally spent) were caused primarily by different depths of

burial.

Source Quality

The source quality for the Trotter-Dees 1-29 well was determined
by using PGG standardized methods for %TOC, pyrolysis (potential
productivity), and pyrolysis-gas chromatography (PGC).

The only formation penetrated in the Weyerhaeuser 1-15 well was
the Stanley. The Stanley Group sediments were lean in source
richness with an average TOC of 0.44%. TOC values ranged from
0.05 to 1.04%. Overall, except for an occasional zone of moderate
to good source richness, the Stanley Group sediments would have to

be considered a non-source.
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Two points, however, should be discussed regarding the use of

drilling additives in the Stanley cuttings.

1) Oil-based drilling muds were used from approximately 3200' to
TD. The clays within the various lithologies absorbed the oil
fraction, which could only be partially extracted using
methylene chloride prior to source rock analyses. The
pyrolysis (both S1 and S2), hydrogen index values, generation
index (GI) or any parameters using pyrolysis results would be
affected, and therefore, would not be valid for this well.
The pyrolysis-gas chromatography (PGC) technique was not used
because of this contamination. O0il-prone GOGI values would be
expected due to the oil-based mud contamination; results would
have been similar to those determined on the Trotter-Dees 1-29
well cuttings (Cole, 1985) where oil-prone GOGI values (i.e.

0.15) were found in gas mature to spent sediments.

2) A coal additive was used from 2700-2860'. The coal had an Ro
between 0.5-0.6% Ro and was found in varying quantities.
Sample numbers WD4614 at 2790' had a TOC of 12.51% and WD4612
at 2730' had a TOC of 7.87%. These two samples were not used

for interpretation purposes.

EXPLORATION SIGNIFICANCE

The Sohio Weyerhaeuser 1-15 well was a wet/dry gas prospect with
an Arkansas Novaculite (Devonian) objective. The well was completed as
a dry hole with TD in the Mississippian Stanley Group. The Arkansas
Novaculite objective was not penetrated due to fault splays within the
Stanley from 7000' to TD. The Stanley Group, though, did contain
limited intervals of moderate source richness (0.5 to 1.04% TOC) which

could have generated limited quantities of dry gas.

Also, the good source potential of the Arkansas Novaculite, and
Ordovician Polk Creek Shale, Bigfork Chert, or Womble Shale seen in

other parts of the Ouachita Overthrust cannot be ruled out as deep gas

sources.
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Key to Source Rock Evaluation Data Resort

and Craphic Log

This listing is intended as an abbreviated guide to the criteria and parsmeters
used in the subject Data Report and Graphic log. In that it vill routinely de
included in evaluation reports, it is of necessity compiled in concise form.
Vhereas it 1s intended to constituts a sufficient guide to paraseter identiflca-
ticn and definition, no attempt is sade to provide an interpretative sche=ze. This
vill be covered more fully in an Interpretative Guide and Glossary to be lisued
in Prospectus form later.

Shere possidble, the format of the kcy has been arranged {n a systematic sanner as
per the layout of the subject data report and log. Although to de used sostly
for vell sequences, the layout also handles data from dath seasured section and

randos OQUtCrop surveys. .

The devised scheme of headings is {ntended to cover both domestic and foreign
situations.

HEADING
Country: Tvo/three letter abdreviation as per international standard
code. Where offshore areas i{nvolved, abbreviation cocpounded
vith CS (Continental Shelf), eg., CDN CS.
State: Intended for U.S. domestic use. Tvo letter abbreviation as

per 2ip-Coded mail systea.

Cou.ney_/ﬂetiou/ Intended for universal usage, County i3 applicable to U.S.
Prosgect: domestic use and Regicn/Prospect should provide sufficient

scope to cover non-domestic situations..

Location: Giving a more precise locaticn of vell or site deing Township-
Section-Range designation for U.S. domestic or coordinates
or seisamic line/shot point for non-domestic.

Vell/Site: Being the actual name or designation of the vell or the out-
ecrop sampling sits, eg., measured secticn {dentity.

AP1/OCS: Being the wnique dzsignation given to all cnshore (API) and
offshore (0SC) U.Si. domestic vells.

Bracketed number ( ) gives identity of parameters appesring in the Graphic
Data Log. Un-numdered parameters appear in Data Report only.

GIOLOCIC DATA (Track 1)

Sample Number: Unique number given to each sample received and inventoried
by PCW. Comprise tvo separate series, being:
V Series (i.e., VWA, VB...¥X) being Vell materials
FS Series (i.e., FSA, FS3...FSX) being Fleld Survey specizens.

Samole es Descripticn as to origin of sediment specinzen, being:
CIG. Ditch Cutting
SWC. Side Vall Core
CC. - Conventional C:re
0C. - Outcrop sample from measured section
ROC. Randoa outcrop sample.

Epoch/Aze (1): Standard geologic ebbreviation (up to six characters) for
Dpoch (2g., U. CRET) and Age (eg., MISS).

Formation (2): Arbitrary (but consistent) abbreviation (wp to four characters)
for trivial formation names. A formation legend {s {ncluded
in Data Report and Graphic Log printouts.

Death (3): Measured in feet/meters BRT and are drill depths. Total
Depth (TD) is given as TD in Formation sud-Track.

Litholoey (k): Given by standard geologic abbreviations (up to ten characiers)
{acbreviated) and graphic legend (as per 3P Ceological Standard Legend) and
comprising the gross lithology (eg. SH) and & qualifier (eg.
VY. CALC.). Usage of qualifler controlled dy 4 content eg:



Carbonate (5):

.=
sH. 0-10% qualifying component
LST.

SH. CALC -
LST. ARG } 11-25% qualifying component

SH. V. QGALC
Lst. ¥. 26-50% qualifying component

€ Carbonate mineral content by avidimetry. Used to deternine
% qualifying component. (CALC or ARG) under lithology.

ELECTRIC LOG/VELL DATA (Track 2)

EL06 (6):

Casing (7):

Test (8):

W11l initially consist of a co-plot of the CR Log. Facility
ta similarly co-plot a combinaticn of roc, BHC, CIL, ete., logs
to be added later.

Casing shoe depths added %o log msanually. Useful guide in
distinguishing caved materials.

Standard symboliss manually added for oil, condensate and
gas tests and shovs.

SOURCE RICHNESS SCREEN (Track 3)

Visual Xerogen
Desc—iption (13)

% Total Organic Carbon (ditunen-free)
%, Total Soludle Extract (Cis.; sulfur-free) - Kg/Tn.

<, Therzally Distillable Hydrocardons (Reck Eval @ ¢ 300°C) -

%2+ Potential Produgtivtty. Thermally Pyrolysable Hydrocardbens
(Roek Eval 300-550°C) - Xg/Tn.

<. Hydrogen Index. Pyrolysable Hydrocarbons/Total Organic
Carben - Xg/Tn.

S1
Transforzation Ratio ]

AL - Algal/Sapropel

AM - Amorphous

HE - Herbacsous

¥ « Voody

C = Coaly

£ < Exinite (Palynomorphs, Cutin, ete.)
M = Major; S - Subordinate; T « Trace.

SOURCE MATURATION (Track b)

G1 (TSE)(1b):

€. Ceneration Index. TSE/TOC
Generation intensity based on abundance of Total Soluble

Extract.

4. Generation Index. S1/T0C
Generation inteasity based on abundance of Thermally Disgiuatle

Hydrocarbons.

Ratio of Extractable to Distillable Hydrocarbons. Guide to
abundance of heavy, intractable bitumen asphaltene content.

%, Xerogen Pyrolysis Index (Hydrogen Index - Bitumen free
Basis) X2/TOC Kg/Th.

More accurate version of Rock Eval Sereen determined Hydrogen
Index characterizing kerogen to hydrocardon convertidbility.

<. Potential Productivity (Analogous to $2 - Bitumen {ree
basis) - Xg/Thn.

More accurate version of Rock Eval Screen determined Potential
Productivity being exclusive to kerogen content only.

€, Putential Productivity - Pyrolytiec Hydrocarbdon yield as
Cas (C} - Cs) - Xg/Tn.



x2(0): 2+ Potential Productivity = Pyrolytic Hydrocarbon yield
as oil components (C5.) - Xg/Tn.

cocI (18): Cas-011 Ceneration Index. K2(G)/x2(Q).

Measure of kerogen hydrocarton type proneneas, eg., oil
prone (<0.23); amixed oil-gas (0.23¢0.50); and gas prone
00.50). Reflects kerogen a3ssemblage composition and
saturity.

DECRET OF ORGANIC DIACINESIS (Track 5)

Ro(avg)(19): £ Pnytoclast Vitrinite Reflectance. Rindca anistropte
readings of autocathonous population.

pop (22): DOD units being 100{1cg{Ro°10)]). Ry evaluated from linear
regression fit to observed data and quaoted in 5 DQOD increments.
Gradient of Sediment Maturity Profile (Depth vs. log Ry)
quated in DOD units.1000 ft.=l or ka-l.

€1 (21): Carbon Preference Index. 0dd to even n-alkane preference
ratio.

TAI (22): Ther=al Alteratica Index. Based on palyncsorphs on 1l to §
scale.

SQURCT POTENTIAL (Track §)
Sections 23, 24 and 25 are used to complete a manual zonation (24) af the sec-
tion penetrated and to list doth on=structure (23) and off-structure (25) summary
annotations as to source potential.

SOURCT CARSON ISOTOPIC DESCRIPTION (Data Report Only)

D 13¢(K) §13¢ Xerogen (relative PDB 1)

D 13C{TSE) §23c Total Scluble Extract (relative PDB 1)

D 13C{xXPY) §13C Kerogen Pyrclysate (relative PCB 1)
RB:dlc¢

9/29/82






PAGE .1 TABLE 1
SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY + Us
STATE + 0K
COUNTY/REGION/PROSPECT ¢ PUSHMATAHA
LOCATION 3 SEC15»T1SR20E
WELL/SITE + WEYERHAEUSER 1-1S
AP1/0CS v 35-127-20023

DEFTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KERDGEN T7OC  TSE 51 S2

FT BRT NG, TYPE /AGE (ABR.) X DESCRIPTION %2 KG/TN KG/TN KG/TH
37 WD4220 CTG SH 8 +33 0,00  0.090
60 XB4220 HISS  STAN FORM.TOP
80 wp4221 CI1G SH
110 WD4222 C1G SH 9 33 0,00 W03
140 WD4223 CTG SH
170 WDA224 C€T6 SHyCALC 12 W21 0.00 0.00
200 WD4225 CT6 SHyCALC
210 Wb4226 CIG SH 8 03 0,00 0,00
260 WD4227 CTG SH
290 WD4228 CT6 SHyCALL 13 16 0,00 0.00
320 WD4229 CT6 SHsCALC
350 Wp4230 CTG SHsCALC 10 +21 0.00 01
380 Wp4231 CT6 SHyCALC
402 WD4451 SHC SH
410 ¥D4232 CT6 SHyCALC i1 +34 02 .28
440 WD4233 (TG SHyCALC
470 WD4234 CT6 SyCALC 15 +30 02 W13
300 WD4235 CTG SHyCALC
330 ¥D4236 CT6 SHsCALC 11 129 0.00 +06
342 WD4452 SWC SH
360 WD4237 C16 SHsCALC
390 WD4238 CT6 SH 9 19 101 401
620 WD4239 CTG SH
650 WD4240 CT6 SHyCALC 13 38 01 10
680 WD4241 CTG SHyCALC
701 WD4453 SHC SH
710 WD4242 CT6 SHsCALC 13 + 34 02 N
712 WD4454 SHC SH
740 ¥D4243 CTG SHsCALC
770 ND4244 CT6 SHsCALC 12 A 44 W03 W36
800 WD4245 CTG SHsCALC
820 WD4246 CT6 SHsCALC 1 43 .82 03 W34
860 Wp4247 CTG SHCALC
890 WD4248 CT6 SLTST 4 08 1.10 02 0,00
920 WD424Y CTG SLTST
950 WD4230 CT6 SHyCALC 11 22 » 39 405 0l
959 WD4435 SWC SH

RI
KG/TH

0

41

84

79

<>

wn



”

WELL/SITE :WEYERHAEUSER 1-15 FAGE v 2

DEPFTH TR GI GI TSE K2  K2(G) K2(0) KPI GOGI CFI TAL RO [-13C D-13C P~13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 4 (K} (TSE) (KFY)
'Zo 'Zo ‘Z ¥

57 0

60

80
119 0,00 0

140
170 0
200
230 0
260
290 0
320
350 0.00 0
380
402
A10 .07 4

440
470 .12 7
300
530 0.00 0
542
560
590 .30 3
620
630 .09 3
480
0 73
710 .13 5
12

740
770 .08 102 7 1O
800
830 .13 1M1 12 1§
860 :
890 1,00 1379 25
920
950 .83 250 23 11
959 79



PAGE v 3 WELL/SITE IWEYERHAEUSER 1-13

IEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 3 82 HI

FT BRT NO. TYPE /AGE (ABR,} 1  DESCRIFTION X KG/TN KG/TN KG/TN KG/TN
980 WD4251 CT1G SHyCALC
1010 Wp4397 CT6 SH 9 «34 03 .18 33
1040 WD4398 CTG SH
1070 Wp4399 CT6 H 9 16 19 10 62
1098 WD4436 SWC SH
1100 WD4400 CTG Sil
1130 WD4401 CT6 SH 7 22 21 23 103
1160 WD4402 CTG SH
1190 WD4403 CTG SHsCALC 14 +28 Jd0 W36 129
1220 WD4404 CTG SHyCALC
1250 WD4405 CT6 SH 9 33 04 09 27
1280 WDA406 CTG SH
1298 WD4457 SKC SH
1310 WD4407 CTG SHyCALC 13 +33 01 106 18
1340 WD4408 CT6 SHsCALC
1370 WD4409 CT6 SHyCALC 13 +41 02 W2 56
1400 WD4410 CTG SHyCALC
1430 ND4411 CTG SH b 26 W03 W3 30
1460 WD4412 CTG SH
1490 Wp4413 C16 SH 9 28 03 .20 71
1520 wWp4414 CT6 SH
1550 WD4415 CT6 SHyCALC 10 30 47 04 14 47
1380 WD4414 CTG SHyCALC
1610 WD4417 CTG SHyCALC té +33 +04 34 97
1640 Wp4418 CTG SHyCALC
1570 WD4419 CTG SH 3 62 11 418 29
1700 WD4420 CTG SH
1720 ¥pA421 €16 SHyCALC 12 +J34 02 14 a1
1760 WD4422 CIG SHyCALC
1790 WD4423 CT6 SHsCALC 14 W32 W3t 02 20 62
1820 WD4424 CYG SHyCALC
1850 WD4425 CIG SHyCALC 12 +38 ) 103 W15 39
1880 wWD4426 CT6 SHyCALC
1910 WD4427 CT6 SHeCALC i3 .28 32 .03 .13 46
1940 WD4428 CIG SHyCALC
1966 WDA458 SHC &4
1970 WD4429 CT6 SHeCALC 15 29 02 .05 17
2000 4D4588 CTG SHsCALC 10 41 0.00 0.00 0
2030 Wp4oB? CT6 SHyCALC
2060 WB4590 CT6 SH 9 39 01 +05 13
2090 WD4S9?1 CYG SH
2120 WD4439 SWC SH
2120 WD4392 CT6 SHsCALC i1 .39 .01 01 3
2150 WD4593 CTG SHsCALC
2180 Wp4AS?4 CT6 SH § +39 +03 07 18
2210 WpAS9S CT6 SH
2231 WD44460 SHC SH
2250 Wp4s6 CIG SHsCALC 1 +36 ,01 05 14

2280 WD4397 CT6 SHyCALC



WELL/SITE IWEYERHAEUSER 1-135 PAGE . 4

DEPTH TR 6 Gl TSE K2  K2(6) K2(0) KPI GOGI CPI TAL RO [-13C D-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TH KG/TN LK) (TSE) (KFY)
o TR PR
780
1010 .22 15
1040
1070 .66 119
1098
1100
1126 .48 95
1160
11%0 .22 36
1220
1250 .3 12
1280
1298
1310 .14 3
1340
1370 .08 5
1400
1430 .19 12
1460
1490 .13 11
152
1550 .22 157 13 12
1580
1610 .11 11
1640
1670 .38 13
1700
1730 13 6
1760
1790 09 97 & 16
1820
1850 .17 82 8 10
1880
1910 .19 114 11 11
1940
1964 .95
1970 .29 7
2000 0
2030
2060 .17 3
20%0
2120
2120 .30 3
2150
2180 .30 8
2210
2231 +89
2230 .17 3
2280



PAGE ] WELL/SITE (WEYERHAEUSER 1-15

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN 70C TSE =~ S 52 HI

FT BRT NO., TYPE /AGE (ABR.) 2 DESCRIPTION % KG6/TN KG/TN KG/TH KG/TN
2310 WB4398 C16 SHyCALC 10 +44 +01 +04 9
2340 WD4399 CTG SHsCALC
2370 Wp4400 CT6 SHsCALC 10 63 02 1B 29
2400 WD4601 CTG SHyCALC
2412 WB4461 SWC SH
2430 WDA602 CTG SHsCALC 13 50 +03 109 i8
2460 WD4603 CTG SHyCALC
2490 Wh4404 CTG SHsCALC 1 ) 01 .01 2
2520 Wp4405 CT6 SHsCALC
2550 WD4606 CTG SHyCALC 10 +45 02 .01 2
2580 WD4407 CTG SHsCALC
2610 WD4608 CT6 SHyCALC {1 139 .04 09 16
2640 WD4609 CTG SHyCALC
2670 WD4410 CTG SH ¢ 92 102 22 24
2700 Wp4s11 CIG SH
2730 WD4612 CT6 SLTST,CALC 12 7.87 28 6.86 87
2760 WD4613 CTG SLTST,CALC
2790 WD4614 CI6 CoAL 8 1451 48 13.10 105
2820 WD441S CT6 CoAL
2850 WD4616 CT6 SHyCALC 10 1.4 14 39 38
2880 WD4617 CT6 SHsCALC
2910 WD4618 CT6 SHyCALC 10 41 04 08 20
2940 WD4619 CTG SHyCALC
2970 WD4620 CTG SH ? 43 04 06 13
3000 WD7267 CTG SHyCALC 12 99 05 W22 22
3030 WB7258 CT6 SHyCALC
3060 WD7249 CTG SHeCALC 12 77 A1 023 30
3090 WD7270 CTG SHyCALL
3120 WD7271 C1G SHyCALC 12 192 D5 15 14
3150 WD7272 CT6 SHyCALC
3180 WD7273 C16 SHyCALC 12 99 A3 26 26
3210 WD7274 CT6 SHeCALC
3240 WD7275 CT6 SHyCALC 12 +60 2,60 W85 108
3270 WD7276 CI6 SHyCALC
3300 WD7277 C16 SH 7 142 3.97 43 102
3330 WD7278 CTG SH
3360 WD7279 C16 SHyCALC 12 Y J.22 +64 108
3390 Wp7280 CT6 SHyCALC
3420 WD7281 CIG SHsCALC 11 YA .64 56 108
3450 WD7282 CTG SHsCALC
3480 WD7283 ' CTG SHyCALC 11 X 3.10 7 124
3510 WD7284 CT6 SHyCALC
3540 WD7285 CT6 SHyCALC 13 61 335 4 89
35370 WD7286 CT6 SHyCALC
3600 WD7287 CTG SHyCALC 11 82 5.18 90 110
3630 WD7238 CIG SHyCALC
3650 WD7289 CT6 SHyCALC 10 84 642 86 134
3690 WO7290 CT6 SHyCALC

3720 WD7291 CT6 SH 7 +37 433 48 130



WELL/SITE WEYERHAEUSER 1-15 FAGE v 4

DEFTH TR 61 61 TSE K2  K2(6) K2(0) KPI GOGI CPI TAl RO DP-13C R-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG/TN b4 (K) (TSE) (KFY)
=% -Z =7
2310 ,20 2
2340
2370 .10 3
2400
2412
2430 .25 b
2460
2490 .50 2
2520
2550 .67 4
2580
2610 31 7
2640
2670 .08 2
2700
2730 .04 4 6,85 2,65 4,20 87 .63
2760
2790 .04 4 12,14 4,41 7.73 97 3
2820
2850 .26 13
2880
2910 .33 10
2940
2970 .40 9
3000 .19 3
3030
3060 .32 14 1ol
3090
3120 .25 3
3150
3180 .37 15
3210
3240 .80 433
3270
3300 .93 1421
3330
3350 .89 885 1,23
3390
3420 .90 925
3430
3480 .87 823
3510
3540 .86 349
3370
36060 .85 632 1,20
3630
3660 .88 983
3690

3720 .1 1303



PAGE o 7 WELL/SITE IWEYERHAEUSER 1-15

DEPTH SAMPLE SAMPLE £POCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE S1 82 HI

FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION % KG/TN KG/TH KG/TN KG6/TN
3750 WD7292 CI6 SH
3780 WD7293 CT6 SHiCALL 10 +37 .28 433 95
3810 WD7294 CTG SHyCALC
3840 WD7293 CT6 S TST 7 +30 4,10 2 70
3870 WD7296 CIG SLTST
3900 WD7297 CT6 SLISTHCALC 9 +46 4,33 2% 57
3930 WD7298 CTG SLTSTsCALC
3960 WD7299 CT6 SHyCALC 12 167 4,22 .44 96
3990 WD7300 CIG SHyCALC
4020 WD7301 CT6 SHyCALC 12 Y 4.82 90 134
4050 Wp7302 CT6 SHyCALC
4080 WD7303 CTG SHsCALC 12 163 3.78 +48 74
4110 WD7304 CIG SHyCALC
4140 WD7305 CIG SHyCALC i1 69 J.68 .85 94
4170 WD7306 CTG SHyCALC
4200 WD7307 CT6 SHyCALC 1 A7 4,31 37 79
4230 Wp7308 CTG SHyCALC
4260 WD7309 CT6 ST [ N 2.9 13 48
4290 WD7310 CTG 85T
4320 WD7311 CT6 SST 8 45 3.40 20 44
4750 Wp7312 CT6 SST
4180 WD7313 CT6 SH 9 64 4,55 .33 78
4410 WD7314 CT6 SH
4440 WD7315 CT6 SH 9 +70 626 79 113
4470 WD7316 CTG SH
4300 WD7317 CT6 SHyCALC 11 +74 4.87 .30 68
4530 WD7318 CTG SHsCALC
4560 WD7319 CT6 SH ? +68 7.29 ol 73
4590 WD7320 CTG SH
4620 WD7321 CT6 SH 7 46 w32 42 71
4650 WD7322 CT6 SH
4480 ¥D7323 CT6 SHsCALC 10 1) 4,48 A 26
4710 WB7324 CIG SHsCALC
4740 w7325 CT6 SHsCALC 13 59 3,05 4 69
4770 WD7326 CTG SHsCALC
4800 WD7327 C16 SHyCALC 12 71 .18 .43 81
4830 wD7328 CT6 SHyCALC
4850 WD7329 CT6 SHyCALC 12 64 2,70 .43 67
4890 WD7330 CTG SHsCALC
4920 WD7331 CI6 SH 9 73 2,70 46 63
4950 WB7332 CT6 SH
4980 WD7333 CT6 SHsCALC 11 +98 3.96 48 117
3010 ¥D7334 CTG SHsCALC
3040 WD7335 CT6 SHyCALC 2 72 2,55 148 67
3070 WD7336 CTG SHsCALC
9100 WB7337 CTG SHyCALC 13 37 2,81 W32 54
5130 WD7338 CT6 SHsCALC
3160 WD733¢ CI6 SHsCALC 10 ) W77 S0 98

5190 WD7340 CTG SHsCALC



WELL/SITE IWEYERHAEUSER 1-15 PAGE . 8

DEPTH TR G6I 61 TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG6/TN 1 (K) (TSE) (KPY)
o T SR N

3750

3780 .92 1157

3810

3840 .95 1367

3870

3950 .94 941

3930

3960 .87 630

3990

4020 .34 719

4050

4080 .89 382

4110

4140 .85 333

4170

4200 .92 917

4230

4260 .96 1100

4290

4320 .94 756

4350

4380 .90 669

4410

4440 .89 894

4470

4500 A 658 1.1
4530

4560 .93 1072

4590

4620 .93 1200

4630

4680 .89 800

4710

4740 .88 17

4770

4800 .88 448 1.36
4830

4860 .85 422

4890

4920 .35 370

4950

4980 .85 683

5010

3040 .84 354

5070

5100 .90 493 1,35
5130

3160 M 935

5190



PAGE o 9 WELL/SITE WEYERHAEUSER 1-15

DEPTH GANPLE SAWPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 S2 HI

FT BRT NO. TYPE /AGE (ABR.) T  DESCRIPTION % KG/TN KG/TH K6/TN KG/TN
3220 WD7341 CT6 SH 7 +43 307 W3 122
3250 WD7342 CTG SH
9280 WD7343 CTG SHeCALC 12 48 2.97 61 90
5310 WD7344 CT6 SHyCALC
3340 WD7343 CTG SHsCALC 13 v 2,87 &3 90
3370 WD7344 CIG SHyCALC
9400 WD7347 CT6 SHyCALC 12 W5 J.58 W61 113
3430 WD7348 CTG SHyCALC
3460 WD7349 CT6 SHyCALC 14 +63 2,37 .36 BN
3660 WD7350 CT6 SHyCALC
3690 WD735%1 CT6 SHyCALC 11 64 4,27 .86 1N
9720 WD7332 CT6 SHsCALC
3750 WD7333 CT6 SHyCALC 11 «60 6,27 .83 138
5780 WD7334 C16 SHyCALC
3810 WD7355 CT6 SHyCALC 10 +08 2,27 .48 83
9840 WD7336 CTG SHyCALC
3870 WD7337 CT6 SH 8 A7 653 73 1S
3900 WD7358 CT6 SH
3930 WD7359 CT6 SH 7 49 13.79 .44 %0
9960 WD7360 CTG SH
9990 WB7341 C16 SH 7 33 7,32 47 142
6020 WD7362 CT6 SH
6030 WD7363 CTG SHyCALC 11 76 11,68 1.13 149
4080 WD7364 CTG SHyCALC
6110 ¥P73465 CT6 SHsCALC 11 +30 3.26 99 198
6140 WD7366 CIG SHsCALC
4170 WD7367 CTG SHyCALC 14 »98 4,84 3 109
6200 WD73468 CTG SHsCALC
6230 WD73469 CT6 SHyCALC 12 72 7.91 1.18 144
6260 ¥D7370 CTG SHyCALC
6290 WD7371 CT6 SHyCALC 12 W67 .43 1,34 200
4320 WD7372 C16 SHsCALC
4350 Wp7373 CT6 SHsCALC 13 +36 6,83 .92 144
6380 WD7374 CTG SHsCALC
6410 WD7375 CT6 SHyCALC 12 71 376 77 108
6440 WD7376 CT6 SHyCALC
6470 WD7377 CT6 SHyCALC 13 79 6,60 1,27 181
6500 Wb7378 CTG SHsCALC
4530 WD7379 C16 SHsCALC 12 .89 7,98 1,20 13
6360 WD7380 CTG SHyCALC
6590 WB7381 CTG SHeCALL 12 V73 5.48 .24 33
6620 WD7382 CT6 SHyCALC
6630 WD7383 CT6 fHsCALC 13 73 6.61 +54 74
4680 ¥D7384 CTG SHyCALE
6710 WD7385 CT6 SHyCALC 13 I 7.88  1.00 169
6740 WD7386 CT6 SHyCALC
6770 WD7387 CIG SHsCALC 13 34 5.00 1,29 239
6800 wp7388 CTG SHyCALC

6820 WD738% CT6 SHyCALC 12 W76 4,09 33 70



WELL/SITE WEYERHAEUSER 1-15 PAGE 10

DEPTH TR Gl GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TH KG/TN KG/TN 4 (K} (TSE) (KPY!
TR PR

5220 .90 127
5230
5280 .83 437
3310
3340 .82 410
3370
3400 .85 663
3430
5460 .87 3465
35660
3690 .83 &7
3720
5730 .88 1045
3780
5810 .92 209
3840
3870 .90 1389
3900
3930 .97 2814
3960
5990 .94 2279
4020
6030 .91 1537
6080
511y .77 62 1.49
6140
6170 .88 834
6200
6230 .87 1099
6260
6290 .79 766
6320
6330 .88 1220
4380
4410 .88 a1l
6440
6470 .84 835
6300
4530 .87 a97
6560
6390 .96 731
6620
6630 92 203
4680
6710 .89 1338 i-48
6740
8770 .79 926
6800

4830 .89 538



PAGE A1 WLL/SITE ‘MEYERHAEUSER 1-135

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE S S2 HI

FT BRT NO. TYPE /AGE (ABR.) 1  DESCRIFTION Z KG/TN KG/TN KG/TN KG/TN
4860 WD7390 CT6 SHyCALC
4890 WD7371 CTG SHyCALC 13 W63 6,91 82 126
6920 WD7392 CTG SHsCALC
6930 WD7393 C16 SHyCALC 13 164 $22 86 134
6980 WD7394 CTG SHyCALC
7010 WD7395 CT6 SH 9 1,04 3.19 56 63
7040 WD73%96 CT6 SH
7070 WD7397 C16 SHsCALC 10 72 6,04 1,14 138
7100 WD7398 CTG SHyCALC
7120 WD7399 CT6 il 9 98 4,51 3.7 547
7160 WD7400 CTG SH
7190 WD7401 CI6 <H ? +46 4,32 95 207
7220 WD7402 CT6 SH
7250 WD7403 CI6 SH ¢ 31 5.22 b4 206
7280 WD7404 CTG SH
7310 WD7405 CTG SHyCALC 10 ) 4,30 1.30 25
7340 WD7406 CT6 SHyCALC
7370 WD7407 CT6 SH § + 56 6.28 70 125
7400 WD7408 CTG SH
7430 WD7409 CT6 SH 7 +38 5.30 95 250
7460 WD7410 CTG SH
7490 WD7411 CTG SH 8 +34 913 V12 65
7520 Wp7412 C1G SH
7330 WD7413 CY6 SH 7 Y 10.17 36 It
7580 WD7414 CTG SH
7610 WD7415 CT6 SH 7 2 7.86 A1 105
7640 WD7416 CTG SH
7670 Wb7417 CI6 SH ] 26 6,69 16 62
7700 WD7418 CIG SH
7730 WB7419 CT6 SH 8 39 7.78 42 108
7760 WD7420 CT6 SH
7790 WD7421 CT6 SHsCALC 10 &9 12,18 .47 68
7820 WD7422 CTG SHyCALC
7850 WD7423 CT6 SHyCALC 10 o1 4.53 .42 82
7880 WD7424 CTG SHyCALC
7910 wb7425 €76 SHyCALC 12 76 Y74 &3 86
7940 WD7426 CTG SHsCALC
8000 WD7346 CTG SHyCALC 20 v44 140 .28 64
8030 WD7547 CTG SH
8040 WD7548 CTG SH 8 +30 L7y 2 70
8090 WD7349 CTG SHyCALC
8120 WD7350 CT6 SHsCALC 10 138 1,93 57 158
8150 WD7351 CTG SHyCALC
8180 WD7552 CTG SHyCALC 10 37 2,09 .34 92
8210 WD7353 (TG SHyCALC
8240 WB7554 CTG SHyCALC 10 29 3,49 g5 121
8270 wWn7355 C16 SHyCALC
8300 WD7556 CIG SH 9 433 J.44 34 97

8330 Wp7557 C16 SH



WELL/SITE IWEYERHAEUSER 1-13 FAGE 12

DEPTH TR GI 61 TSE K2  K2(6) K2¢@) KPI GOGI CPI TAI RO D-13C I-13C D-13C

FT BRT (TSE) (81) /St KG/TN KG6/TN KG/TN KG/TN 1 (K) (TSE) (KFYV)
o THEY S &

4860
4890 .89 1063
8920
6950 .86 816
6980
7610 .89 499
7040
7070 .84 839 1.41
7100
7130 .59 778
7160
7190 .83 983
7220
7250 .89 1684
7280
7310 .77 843
7340
7370 .90 1121
7400
7430 .85 1395
7440
7490 .98 2691
7520
7930 .97 1994
7580
7610 .93 2013 1.80
7640
7670 .98 2573
7700
7730 .95 1995
7760
7790 .96 1765
7820
7850 .92 892
7880
7910 .4 1308
7940
8600 .83 318
8030
8060 .93 917
8090
8120 .77 42
8150
8180 .86 363
8210
8240 .94 1893
827
8300 .91 783

8330



PAGE 13 WELL/SITE IMEYERHAEUSER 1-13

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEM TOC TSE St 52 HI

FT BRT N0, TYPE /AGE (ABR.) 7 DESCRIPTION % KG/TN KG/TH K6/TN KG/TN
8360 WD7558 C16 SH 8 33 1.39 16 18
8390 WD7559 CTG SH
8420 WD7560 C16 SH 7 23 1,60 54 235
8450 WD7561 CTG SH
8480 ND7562 CT6 SH 7 31 226 14 45
8510 WD7563 C1G SH
8540 WD7564 CT1G SH 7 21 1.89 .05 24
8570 WD7565 CTG SH
8600 WD7366 CTG SH 6 02 87 35 146
8630 WD7567 CT6 SH
8660 WD7548 CT6 Gl 7 +33 1.58 .23 70
8490 WD7569 CT6 SH
8720 WD7570 CI6 SHyCALC 11 136 A0 36 100
8750 WD7571 CTG6 SHyCALC
8780 WB7572 CT6 SHsCALC 12 44 77 W3 70
8810 WD7573 CT6 SHsCALC
B840 WD7574 (16 SHsCALC 10 41 1,33 31 76
8870 WD757S CT6 SHsCALC
8900 WD7576 CT6 SHyCALC 24 19 .33 .14 74
8930 w7577 CIG SHsCALC
8960 WD7578 C16 SH 8 37 W68 17 44
8990 WD7579 CT6 SH
9020 WD7580 CT6 SH b N 2,31 30 150
9050 w7581 CTG SH
9080 Wp7582 CT16 SLTST & o 1.9 .57 259
9110 WD7583 C16 SLTST
9140 WD7584 CTG SLTST 3 R 2,17 .45 8l
9170 WD7585 CTG SLTST
9200 ¥D7586 CYG SLTST 6 v 2,91 0.00 0
9230 WD7587 (TG SLTST
9260 WD7588 CTG SLTST.CALC 12 23 2,84 .28 112
9290 WD7589 CT6 SLTST,CALC
9320 WD7590 C16 SLTST 7 27 78 33 122
9330 WD7591 CT6 SLTST
9390 W7592 CI6 SLTSTsCALC 11 123 .40 30 130
9420 #7593 CT6 SLTSTsCALC
9430 WB7594 C16 SLTST,CALC 13 21 11 40 190
9490 WB7595 CT6 SLTSTsCALC
9520 ¥B75%6 CT6 SLTSTsCALC 10 +60 143 .35 a8
9350 ¥B7597 CT6 SLTSTsCALC
9580 #7598 C16 SLTST,CALC 10 26 79 W26 100
9610 ¥97599 (16 SLYST»CALC
7640 ¥B7600 CT16 SLTSTsCALC 11 19 1.14 o2 105
9680 ¥B7601 (16 SLTSTsCALC
9710 #7602 CT6 SLTST.CALC 10 27 2,33 .29 107
9750 67503 CT16 SLTST.CALC
9850 ¥87404 CTG SLTST 8 2A 2,49 30 125
9920 W07505 CIG SLTST

9950 ¥7506 CT6 SLTST 9 »31 3.38 I3 106



WELL/SITE IWEYERHAEUSER 1-15 PAGE 14

DEPTH TR 6l 61 TSE K2  K2(6) K2(0) KPI 60GI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TM KG/TN KG/TN KG/TN 4 (K) (TSE) (KFY)
o Sy TR ¥

8360 .90 421

83%0

8420 .75 494

8430

8480 .74 729

8310

8340 .97 900

8570

8600 .71 362

8630

8560 .87 479

86%0

8720 .33 111 1,39
8750

8780 .71 175

8810

8840 .81 324

8870

8200 .90 700

8930

8950 .80 184

8990

9020 .89 1155

9050

9080 75 768

9110

914¢ .83 1356

9170

9200 1.00 1253

9230

9260 .91 1136

9290

9320 .70 289 2.03
9350

93%0 .82 409

9420

7450 .74 529

7490

952¢ .80 238 2,28
9550

7580 .79 304

9610

9640 .85 400

9680

9719 .90 937

9750

9850 .89 1037

9920

9930 .91 1090



PAGE 15

WELL/SITE (WEYERHAEUSER 1-15

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

FT BRT  NO.

TYPE

9990 WD7930
10020 WB7931
10050 WD7932
10080 WD7933
10110 WD7934
10140 WD7935
10170 WD7934
10200 WD7937
10220 WD7938
10245 WD7939
10260 WD7940
10270 Wb7941
10300 WD7942
10330 WD7943
10360 WD7944
10390 WD7945
10420 WD7944
10450 wD7947
10480 WD7948
10510 WD7949
10540 WD7950
10570 Wb795t
10600 WD7952
10630 WD7953
10660 WD7954
10690 WB7935
10720 WD7956
10750 WD7957
10780 WD7958
10810 WD7959
10840 WD7940
10870 WD7941
10900 WD7942
10930 WD7963
10960 WD7944
10990 WD7965
11020 WD7966
11050 WD7967
11080 Wb7948
11110 WD7969
11140 WB7970
11170 WD7971
11200 WB7%72
11230 WB7973
11260 WD7974
11290 WD7975
11320 WD7976
11350 WD7977
11380 WD7978

C16
CT6
L6
CTG
CT6
CT6
CT6
CT6
CT6
C16
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT16
CT6
CT6
CT6
CTG
CT6
C16
CT6
C16
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
€16
CT6
€16
CT6
£T6
C16
CT6
C16
CT6
CT6
C16

TSE S1

52

HI

KG6/TN KG/TN X6/TH KG/TH

(ABR,) b4 DESCRIPTION %

SHyCALC 11 31 11.29
SHsCALC

SH 9 21 2.86
SH

SH 169 6,08
SH

SH 33 9.49
SH

SH 43 12,70
SH

SHeCALC 13 44 11,03
SHyCALC

SHyCALC 13 47 17.53
SHyCALC

SHsCALC 79 ¢ 06
SHsCALC

SHy»CALC .80 ¢4
SHyCALC

SHCALC +82 6,98
SH»CALC

SHyCALC +40 8,70
SHsCALC

SHeCALC +83 8.96
SHyCALC

SHyCALC 12 +34 2.15
SHyCALC

SHyCALC 18 39 9.82
SHyCALC

SHyCALC 147 3.09
SHeCALC

SHsCALC 14 46 11.47
SHyCALC

SHyCALC 16 .39 7.36
SHyCALL

SH)CALC 17 43 8.41
SHsCALC

SHyCALC 73 4,97
SHyCALC

SHsCALC 15 +43 14.40
SHyCALC

SHrCALC 16 47 8,72
SHsCALC

SHsCALC 14 49 9.93
SHeCALC

SHsCALC 15 ' 33 3.33
SHsCALC

SHyCALC 69 4,41
SHsCALC

SHsCALC 199 3,33

70

+35

31

77

60

A7

T

.Y

+40

1.08

28

47

544

76

58

167

47



WELL/SITE IWEYERHAEUSER 1-15 PAGE 16

DEPTH TR 61 GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /St KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE} (KFY)
T TR ¥

9990 .94 3642
10020

10030 .97 4695
10080

10110 .95 881 2,39
10140

10170 .92 2876
10200

10230 .84 2953
10245

10260 .90 23507
10270

10300 .94 3730
10330

10360 .51 767
10390

10420 .93 801
10450

10480 .92 802
10510

10540 .93 2175
10570

10600 .95 817
10630

10660 .98 2691
10670

10720 .99 2518
10730

10780 .93 657
10810

10840 .91 2493
10870

10900 .96 1887
10930

10760 .95 19356
10990

11020 .91 481
11030

11080 .92 3349
11110

11140 .95 1855
11170

11200 .89 2027
11230

11250 %4 1294
11290

11320 .96 678
11350

11380 .99 605



PAGE 17

iELL/SITE (WEYERHAEUSER 1-13

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE S1 S2 HI

FT BRT N0, TYPE /AGE (ABR.) I DESCRIPTION %z KG/TN KG/TN KG/TN KG/TN
11410 WD7979 CT6 SHsCALC
11440 WD7980 CTG SHyCALC 77 3.98 30 85
11470 Wp7981 CIG SHyCALC
11500 WD7982 CT6 SHyCALC +67 3.89 26 39
11530 WD7983 CTG SHyCALC
11560 WD7984 CTG SHyCALC +60 .93 13 25
11590 WD7985 CI6 SHyCALC
11620 WD7986 CT6 SHyCALL 26 87 112 44
11630 WD7987 CTG SHyCALC
114680 WD7988 CTG SithCALC 79 6,73 3 43
11710 WD7989 CTG SHyCALC
11740 WD7990 CTG SilyCALC +32 1,90 .13 41
11770 Wp7991 CTG SHyCALC
11800 WD7992 CT6 SHyCALC 18 +44 17 94
11830 WD7993 CTG SHsCALC
11860 WD7994 CI6 SHeCALC +34 .27 37 148
11890 WD7993 CTG SHsCALC
11920 WD7996 CT6G SHyCALC 14 47 17.88 .90 191
11950 WD7997 CYG SHyCALC
11980 WD9745 CI6 SH 29 4,43 55 190
12010 WB9746 CTG SH
12040 WD9747 CT6 SH 3 395 W65 210
12070 WD9748 CTG SH
12100 WD9749 CT6 SH .29 4,84 S8 200
12130 WD9750 CTG SH
12160 WD9751 CT6 SH 20 497 B 1A
12190 WD9752 CT6 SH
12220 WD9753 CT6 SH 4 3.23  0.00 0
12250 WD9754 C16 SH
12280 WD9755 CT6 SH 27 .17 A 89
12310 ¥D9756 CT6 SH
12340 WD9757 CT6 SH 20 6,74 15 75
12370 WD?758 C16 SH
12400 WD9759 CIG SH 21 4,97 19 20
12430 WD9760 CTG SH
12460 WD9761 CT6 SH 28 7.01 A4 1Y
12490 WD9762 CTG SH
12520 WD9763 CT6 SH + 38 28 %0 237
12550 WD9764 CTG SH
12580 WD9765 CT6 SH 19 a9 W15 79
12610 WD9766 CTG SH
12640 WP9767 CT6 SH 19 .2 W20 105
12670 WD9768 CTG SH
12700 WD9769 CT6 SH 12 £.76 .06 30
12730 WD9770 CTG SH
12760 WD9771 CT6 SH 12 w72 0.00 0
12790 WD9772 CTG SH
12820 WD9773 CT6 SH 07 6163 0,00 0
12850 WD9774 CTG SH



WELL/SITE WEYERHAEUSER 1-15 PAGE .18

DEPTH TR GI G6I TSE K2  K2(6) X2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (51) /S1 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
- ~%e ~%ee

11410

11440 .92 777

11470

11500 .94 879

11530

11560 .97 922

11590

11620 .88 335

11650

11680 .95 832

11710

11740 .94 594

11770

11800 .73 256

11830

11860 .49 374

11890

11920 .95 3804

11930

11980 .89 1528

12010

12040 .86 1274

12070

12100 .39 1669

12130 2,48
12160 .95 2485

12190

12220 1.00 3736

12250

12280 .96 1915

12310

12340 .98 3370

12370

12400 .96 2129

12430 2,59
12460 .94 2504

12490

12520 .24 74

12530

12560 .98 3111

12610

12640 1,98 4874

12670 2.96
12700 .99 3967

12730

12760 1,00 4767

12790

12820 1.00 3900

12850



PAGE 19

WELL/SITE :WEYERHATUSER 1-135

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51

S2

HI

118

118

71

168

197

136

7

FT BRT NO. TYPE /AGE (ABR.)  ©  DESCRIPTION Z KG/TH KG/IN KG/TN KG/TN
12880 WD9775 CI6 SH a7 Y14 .20
12910 WD9774 CT6 SH

12940 WD9777 CI6 SH 22 3.43 2%
12970 WD9778 CTG SH

13000 WD9797 CI16 SH 15 4,81 41
13030 WD9798 CTG SH

13060 WD9799 CTG SH 14 7,51 .10
13090 WD9800 €16 SH

13120 WD98O1 CT6 SH 022 6,37 37
13150 WD9802 CTG SH

13180 WD9803 CIG SH 21 3.81 W32
13210 WD9804 CTG SH

13240 WD980S CTG6 SH 33 37 65
13270 WD9804 CTG SH

13300 WD9807 CT6 SH ,28 4,84 .38
13330 WD9808 CTG SH

13360 WD9809 CTG SH 24 4,66 .17
13390 WD9810 CTG SH

13420 WD9811 CT6 SH 23 45 0.00
13450 ND9812 CTG SH

13480 WD9813 CTG SH 34 A5
13510 WD9814 CTG SH

13540 WD981S CTG SH ' 26 6,00 .02
13570 WD9814 CIG SH

13400 WD9B17 CTG SH 27 6:50 .07
13630 WD9818 CIG SH

13660 WD9819 CIG SH .15 5.09 0,00
13690 WD9820 CTG SH

13710 WD9821 CT6 SH 63 1.03 .97
13740 WD9822 CIG SH

13770 WD9823 CTG &l 26 5.82 .18
13800 WD9824 CT6 SH

13830 WD9825 CTG SE .30 19 .58
13860 WD9826 CTG SH

13890 WD9827 CTG Gl W1 20 W44
13920 WD9828 C1G SH .2 22 82
13949 XD9828 7D



WELL/SITE IWEYERHAEUSER 1-15 FAGE 20

DEFTH TR 61 Gl TSE K2  K2(G) K2(0) KPI GOGI CPI TAI RO D-13C B-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 4 {K) (TSE) (KPY)
T T

12880 .96 3024
12910

12940 .93 1339
12970

13000 .92 3207
13030

13060 .99 3364
13090

13120 .95 2893
13150

13180 .92 1814
13210

13240 .36 112 2,67
13270

13300 .93 1729
13330

13360 .96 1942
13390

13420 1.00 63
13450

13480 .39 132
13510

13540 1.00 2308
13570

13600 .99 2407
13630

13660 1,00 3393
13690

13710 .52 163
13740

13770 97 2238
13800

13830 .25 63
13860

13890 .24 63
13920 .26 78

13949






SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

To: M. Killgore August 9, 1985
SPC Mid-Continent Region PGG/080985/GC/2-5
Dallas PGG Job No.: 85-29
Attn: C. Titus
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED
Technical Memorandum (PGG/TM204) -- Source Evaluation of the Sohio #1-7

Weyerhaeuser Well, McCurtain County, Oklahoma.

Summary: A geochemical source quality screen and detailed
maturity assessment of the stratigraphic sequence penetrated in
the Sohio #1-7 Weyerhaeuser were completed by PGG. The well was
spudded in the Mississippian Stanley Group strata and penetrated
Devonian Arkansas Novaculite through Silurian Blaylock SST
sediments. The majority of sediments contained marginal source
richness, with occasional zones of moderate to good source
richness within the Arkansas Novaculite. The well was spudded
in thermally spent sediments (>3.50% Ro at surface) and was

completed in thermally spent sediments (>5.00% Ro at D).

1. INTRODUCTION

This report details the source rock geochemistry of the Sohio #1-7

Weyerhaeuser well, McCurtain County, Oklahoma that was drilled to a

total depth of 6721', The well was spudded in Mississippian Stanley

Group sediments. The well penetrated two thrust sheets:

1.

Upper thrust (0-3050') - penetrated Stanley (Mississippian)

through Missouri Mountain (Silurian) sediments.

Lower thrust (3050-TD) - penetrated Arkansas Novaculite (Devonian)

through Blaylock SST (Silurian) sediments.



2.

3.

Page 2

'MATERIALS AND METHODS

2.1 Materials
A total of two hundred twenty-two (222) cuttings samples were
submitted for geochemical source rock evaluation covering the
gross well interval from 44' to TD. Samples were analyzed on a 30
to 60' screen basis. Each sample was given a unique PGG
identification number in the series from WE2820-2895 (44-2310'),
WEL246-4285 (2370-3540'), WE3911-3954 (3570-4860'), WE4189-4234
(4890-6230'), and WE4286-4301 (6260' to TD).

2.2 Methods
Samples were analyzed for source richness and maturity using
standardized PGG methods. Analyses consisted of organic petro-
graphic determinations to establish a thermal maturity profile,
rapid screen Rock-Eval pyrolysis and Total Organic Carbon (%TOC-
bitumen free and Rock-Eval) to assess the overall source quality.

RESULTS

A summary of source rock evaluation data for the sediments

penetrated by the Sohio #1-7 Weyerhaeuser well is listed in Table 1. A

Source Evaluation Log is appended as Figure 1.

3.1

Sediment Thermal Maturity

All sediments penetrated in the #1-7 Weyerhaeuser well were
thermally spent (considered by PGG to be those sediments with Ro
values >2.0%) as determined by whole rock vitrinite (or vitrinite-
like) reflectance. Due to the small depth intervals penetrated
within the two thrust sheets, it was not possible to apply a

linear regression analysis or generate a well profile.
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Table 2 lists the Ro ranges for the formations penetrated.

TABLE 2

Formation R Range

Upper Thrust: Stanley 3.96-4.87
Ark. Novaculife 5.31
Mo. Mountain No Data
Lower Thrust: Ark. Novaculite 4,23-5.34
Mo. Mountain No Data
Blaylock SST 4.88-5.75

*
determined on vitrinite-like particles

3.2 Source Quality

The source quality for the #1-7 Weyerhaeuser well was determined
by using PGG standardized methods for %TOC (source richness) and
pyrolysis (potential productivity based on S2 yield). It should
be noted, however, that no S2 yield would be expected from

thermally spent sediments.
3.2.1 Upper Thrust Sheet

a. Stanley Group (Mississippian) - 42 samples - thermally
spent; source richness was lean with an average TOC of
0.36% and ranged from 0.19 to 0.54%; potential
productivity was poor with an average S2 of 0.03

kg/ton.

b. Arkansas Novaculite (Devonian) - 12 samples - thermally
spent; source richness was lean with an average TOC of
0.40% and ranged from 0.08 to 1.00% (the interval from
2670-2700' had a TOC of 1.00%); potential productivity

was poor with an average S2 of 0.04 kg/ton.
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Missouri Mountain (Silurian) - 7 samples - thermally
spent; source richness was very lean with an average
TOC of 0.05% and ranged from 0.02 to 0.11%; potential

productivity was poor with an average S2 of 0.01

kg/ton.

3.2.2 Lower Thrust Sheet

Arkansas Novaculite (Devonian) - 62 samples - thermally
spent; source richness was moderate with an average TOC
of 0.55% and ranged from 0.05 to 2.43%; potential
productivity was poor with an average S2 of 0.05

kg/ton.

Five zones within the Arkansas Novaculite contained
good source richness (>1.0% TOC). These zones were
from 3330'-3420', 3480-3540', 3870-3960', 4050'-4200',
and 4650'-4740'., Even though these sediments are now
thermally spent, these intervals were, at one time,
good to excellent source rocks. These same sediments,
where less mature (i.e. in the frontals), are

considered oil-prone source rocks.

Missouri Mountain (Silurian) - 2 samples - thermally
spent; poor source richness (TOC averaged 0.29%) and

potential productivity (S2 averaged 0.05 kg/ton).

Blaylock SST (Silurian) - 59 samples - thermally spent;
source richness was lean with an average TOC of 0.16%
and ranged from 0.0 to 0.78%; potential productivity

was poor with an average S2 of 0.05 kg/ton.

EXPLORATION SIGNIFICANCE

The Sohio #1-7 Weyerhaeuser well was a dry gas prospect with an

Arkansas Novaculite (Devonian) objective. The well was completed as a
dry hole with TD in the Silurian Blaylock SST. The Arkansas Novaculite

objective was penetrated in two thrust sheets and contained occasional
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zones of good source potential, but both sheets were thermally spent.
The advanced maturities (generally greater than 4% Ro) may rule out the
possibility of gas in this prospect if the gas preservation limit of 4%
Ro (as accepted by the industry), is used. At the present time, the
true gas preservation limit is unknown. In carbonate rocks, it does

not exceed 4% Ro' In clastic rocks, it may be somewhat higher than 4%

R .
0

In any case, the good source potential intervals within the
Arkansaé Novaculite of this well, and known potential of the Ordovician
Polk Creek Shale, Bigfork Chert, or Womble Shale seen in other parts of
the Ouachita Overthrust, cannot be ruled out as deep gas sources within

some parts of the Weyerhaeuser acreage in Oklahoma.

) 4 Lo

G.
GAC:mlc
Enclosures: Table 1
Figure 1
cc: H. G. Bassett Work by: R. Lukco
R. Drozd R. Chaikin
T. Legg C. Hodges

Files (0) (2-5)
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COUNTRY

STATE

TABLE 1

SUNNARY DATA FILE
GEOCHEHICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTY/REGION/PROSFECT
LOCATION
YELL/SITE
AP1/0CS

o ®e oo

e we

us
0K
+ MCCURTAIN

SEC7+TASR23E
#1-7 WEYERHAEUSER

+ 33-089-20057

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSt 51

52

HI

FT BRT NO. TYPE /AGE (ABR,) 1 DESCRIPTION 2 KG/TN KG/TN KG/TN KG/TN
0 XE2820 HISS  STAN
44 WE2820 CT6 SH 31 0.00 .01 3
90 WE2821 CT6 SH
120 we2822 CT6 SH +43 0.00 .04 9
150 wE2823 CIG SH
180 WE2824 CT6 SH 38 0.00 .0% 3
210 WE2825 CTG SH
240 WE2826 CT6 SH 26 0.00 0.00 0
270 WE2827 CT6 SH
300 we2828 (16 SH 229 0.00 0.00 0
330 WE2829 CT6 SH
360 WE2830 CTG SH 33 0,00 .01 3
390 WE2831 CT6 SH
420 WE2832 CT6 SH o33 02 .06 17
450 WE2833 CT6 SH
480 WE2834 CT6 SH 27 0.00 .01 4
510 WE2835 CT6 SH
540 WE2836 CTG SH 21 0,00 .01 5
570 WE2837 CTG SH
600 WE2838 CTG SH W23 0.00 .02 9
630 WE2839 CTG SH
660 WE2840 CT6 SH '3 0,00 .03 8
690 WE2841 CT6 SH
720 WE2842 CTG SH +41 01 .05 12
750 WE2B43 CTG SH
780 WE2844 CT6 SH 30 0.00 0.00 0
810 WE2845 CTG SH
840 WE2846 CT6 SH 39 0.00 90.00 0
870 WE2847 CT6 SH
900 WE2848 CT6 SH 27 0.00 0.00 0
930 WE2849 CTG SH
960 WE2B50 CTG SH 24 0.00 0.00 0
990 WE2851 CTG SH
1020 WE2852 CTG 5H 39 0.00 0.00 0
1050 WE2853 CTG SH
1080 WE2854 CT6 SH +40 02 .10 5
1110 WE2855 CT6 SH



WELL/SITE :41-7 WEYERHAEUSER PAGE .+ 2

DEPTH TR GI 6 TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN 2 (K) (TSE) (KPY)
N -Z. -Z.
0
44 0,00 0
70
120 0,00 0
130
180 0.00 0 3.96
210
240 0
270
300 0
330
360 0.00 0
390
420 .25 é
450
480 0,00 0 4,08
510
340 0.00 0
370
400 0.00 0
630
460 0.00 0
690
720 .17 2
750
780 0 4,33
810
840 0
870
900 0
230
960 0
990
1020 0
1050
1080 .17 5 4,48

1110



WELL/SITE :41-7 WEYERHAEUSER

PAGE o3

DEPTH SAMPLE SAMPLE EPOCH FORN LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 Rl

FT BRT N0, TYPE /AGE (ABR.) I  DESCRIPTION % KG/TN K6/TH K6/TH KG/TN
1140 WE2856 CT6 SH +39 03 W07 18
1170 WE2857 CT6 SH
1200 WE2858 CT6 SH 33 01 .03 9
1230 WE2859 CT6 SH
1260 WE2860 CT6 SH +48 W02 .02 4
1290 We2861 CTG SH
1320 we2862 CI6 SH 37 0.00 .01 3
1350 WE2863 CT6 SH
1380 WE2864 CT6 SH 19 0,00 .03 16
1410 WE2B4S CTG SH
1440 WE2B46 CTG SH 44 01 01 2
1470 WE2867 CTG SH
1500 wE2868 CT6 SH 135 0.00 .01 3
1530 we2867 CT6 SH
1560 WE2870 CTG SH 36 0.00 0.00 0
1590 we2871 CIG SH
1620 WE2872 CT6 SH 35 X S 26
1650 We2873 CI6 SH
1680 WE2B74 CT6 SH 30 0.00 0.00 0
1710 WE2875 CTG SH
1740 WE2876 CIG SH +o4 01 .05 9
1770 WE2877 C1G SH
1800 we2878 CIG SH W31 0.00 .01 3
1830 wWe2879 CIG SH
1860 wE2880 CIG SH 38 0.00 03 8
1890 we2881 CTG SH
1920 wE2882 CI6 SH 31 0.00 .01 3
1930 we2883 CIG SH
1980 wE2884 CT6 SH 38 0.00 .01 3
2010 WE2885 CTG SH
2040 ¥E2886 C16 SH +38 0,00 .01 3
2070 ¥E2887 (16 SH
2100 we2888 CT6 SH v32 0.00 0.00 0
2130 we2889 CT6 SH
2150 WE28%0 CT6 SH A9 0,00 0.00 0
2190 We2891 CI6 SH
2220 NE2892 CT6 SH o0 03 .06 12
2250 we2893 CT6 SH
2280 WE2894 (76 SH o1 0,00 .06 12
2310 WE2895 CIG SH
2370 wE4246 CI6 SH 32 04 0,00 0
2400 we4247 CI1G. SH 28 01 0,00 0
2430 WE4248 CT6 SH 34 08 .10 29
2460 WE4247 CI6 SH 29 10 17 39
2467 XE4249 DEV  ARKN
2490 WE4250 CTG SH 29 02 .02 7
2520 WE4251 CT16 5H .28 03 .00 18
2550 WE4252 CT6 SH A1 0.00 0.00 0
2580 WE4253 CTG SH 42 03 .03 7



WELL/SITE :4#1-7 WEYERHAEUSER PAGE + 4

DEPTH TR GI Gl TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG/TN i (K} (TSE) (KPY)
"Zo ~%e o

1140 .30 8

1170

1200 .25 3

1230

1260 .30 4

1290

1320 0,00 0

1350

1380 0.00 0 4,64
1410

1440 .50 2

1470

1500 0.00 0

1530

1560 0

1370

1620 .25 9

1630

1580 0 4,87
1710

1740 .17 2

1770

1800 0.00 0

1830

1860 0.00 0

1890

1920 0.00 0

1950

1980 0.00 0 4,48
2010

2040 0.00 0

2070

2100 0

2130

2160 0

2190

220 .33 b

2230

2280 0.00 0 4,65
2310

2370 1,00 12

2400- 1,00 4 4,58
2430 .44 24

2460 37 34

2467

2490 30 7

2520 .38 i1

2550

0
2580 .63 12



PAGE ] WELL/SITE $#1-7 WEYERHAEUSER

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) I  DESCRIPTION Z KG6/TN KG/TN KG/TN KG/TN
2610 WE4254 CT6 SH 42 03 .03 7
2640 WE4255 CT6 SH +80 05 .03 4
2670 WE4256 CIG SH 1,00 42 .08 8
2700 We4257 CIG SH +30 03 .01 2
2730 WE4238 CT6 SH W27 01 .03 11
2760 WE4259 CI6 SH +41 03,01 2
2790 WE4260 CT6 SH 08 04 09 112
2820 WE4261 CT6 SH +25 W3 W04 16
2824 XE4261 SIL  MOMT
2830 WE4252 CTG SH 06 0,00 0.00 0
2680 WE4263 CTG6 SH W11 0,00 0.00 0
2910 WE4264 CT6 SH 03 02 402 67
2940 WE4265 CI6 SH 035 0,00 .03 60
2970 WE4266 CIG SH +03 0.00 0.00 0
3000 We4267 CIG SH +02 01 W03 230
3030 WE4268 CT6 SH 04 02 0,00 0
3050 XE4268 DEV  ARKN
3060 WE4259 CT6 SH 12 0,00 0.00 0
3090 WE4270 CTG SH 05 06 W11 220
3120 WE4271 CT6 SH +06 202 0,00 0
3130 WE4272 CIG SH 08 03 .05 62
3180 WE4273 CT6 557 +03 0,00 0.00 0
3210 WE4274 CT6 55T 23 0.00 0.00 0
3240 WE4275 CT6 SH 145 0,00 0.00 0
3270 WEA275 CTG SH +68 0,00 0,00 0
3300 WE4277 CT6 SH 17 0,00 0,00 0
3330 We4278 CTG SH 1.56 01 .09 é
J360 WE4279 CT6 SH 2,43 01 01 0
3390 WE4280 CIG SH 1.16 0.00 0,00 0
3420 WE4281 CTG SH 89 02 0.00 0
3450 wWe4282 CTG SH v37 0.00 0,00 0
3480 WE4283 CT6 SH 1.13 02 .04 4
3510 WE4284 CTG SH 1.25 02,02 2
3540 WE42BS CT6 SH 126 01,01 4
3570 we391l CT6 SH 19 01 .08 42
3600 WE3?12 CT6 SH +46 02 10 2
3630 WE3I?13 CT6 SH .18 01,03 17
3860 WE3T714 CT6 SH 05 0.00 .03 60
3690 WE31S CT6 SH 12 01 .05 42
3720 WE3916 CTG SH 47 02 12 26
3750 w3917 CT6 SH 23 02 409 36
3780 WESF18 CTG SH 10 0.00 .01 10
3810 WE3T1? CIG SH 166 10 10 3
3840 WE3F20 CT6 SH 192 03 .09 10
3870 WE3921 CIG SH 111 18 .14 13
3900 WE3922 CT6 SH o135 0.00 .01 7
3930 WE3923 CIG SH 1,61 2 09 &
3960 WE3924 (TG SH 79 11 09 11

—
[ =]

3990 WE3925 C16 SH 149 05 .05



WELL/SITE :$1-7 WEYERHAEUSER PABE . 6

DEPTH TR GI GI TSE K2 K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT {TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN p4 (K) (TSE) (XPY)
-2, % ~Zs

2610 .63 12

2640 .63 )

2670 .60 12 331
2700 .75 6

2730 .2 4

2760 73 7

2790 .31 30

2820 .89 132

2824

2850 0

2880 0

2910 .50 67

2940 0,00 0

2970 0

3000 .17 30

3030 1.00 0

3050

3060 0

3090 .35 120

3120 1,00 33

3150 .38 37

3180 0

3210 0

3240 0

3270 0

3300 0

3330 .10 1

3360 .50 0 334
3390 0 4,24
3420 1.00 2

3450 0

3480 33 2

10 W0 2 5407
3540 .50 4 4,23
3570 .11 3 315
Js00 .17 4

3630 .25 6

3640 0.00 0

3690 .17 8

3720 .14 4

3750 .18 8

3780 0.00 0

3810 .50 13

3830 .25 3

3870 .36 16 333
3200 0.00 0

3930 .69 12

3960 455 14

3990 .50 10



WELL/SITE :#1-7 WEYERHAEUSER

PAGE -+ 7

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY (€03 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR,) 1 DESCRIPTION Z KG/TN KG/TN KG/TN KG/TR
4020 WE3926 CT6 SH +40 03 .03 7
4050 WE327 CT6 SH 1,59 W23 .14 9
4080 WE3728 CLT6 SH 1,00 11 13 13
4110 WE392? CT6 SH 49 +01 +01 2
4140 WE3930 CT5 SH 1,31 13 .08 3
4170 w3931 CT16 SH 1.44 15 405 3
4200 WE3?32 CT6 SH +40 03 .03 7
4230 WE3933 CI6 SH 33 02 0,00 0
4260 WE3?34 CTG6 SH 24 +01 01 4
4290 WE393S CT6 SH 14 201 02 14
4320 WE3936 CT6 SHCALC 08 0.00 0.00 0
4350 WE3?37 CT6 SHyCALC +30 04 W06 20
4380 WE3?3B CT6 SHsCALC W23 03 .01 4
4410 WE393? CTG SHrCALC 13 01 +03 23
4440 WE3740 (16 SHyCALC +30 01 0.00 0
4470 WE3?41 CIG SHyCALC 12 0,00 0,00 0
4300 WE3I?42 L16 SHyCALC 28 W02 .02 7
4530 WEI743 CIG SHyCALC .18 01 0.00 0
4540 WE3944 CT6 SHrCALC 15 01 .08 3
4590 WE3945 (16 SHsCALC 16 01 03 i1
4620 WE3946 CIG SHyCALC 49 04 .02 4
4630 WEI?47 CI6 SHsCALC 1.08 01 06 6
4680 WE3?48 (TG SH»CALC 1.46 08 A1 8
4710 WE3749 CT6 SHsCALC 1,54 A2 .18 12
4740 BE3950 CET6 SHsCALC W37 04 N 12
4770 WE39S! (16 SHyCALC 38 02 .10 26
4800 WE3752 CT6 SHyCALC 20 +01 0,00 0
4830 WE3IF33 CI6 SHyCALC +05 0,00 .02 40
4860 WE3?S4 CI6 SHyCALC 05 0.00 .09 180
4890 WEA18% CT6 SH 10 0,00 .18 180
4903 XE4189 SIL  MOMT
4920 WE4190 CT6 SH 17 02 07 41
4950 WE4191 CT6 SH 41 02 402 3
4957 XE4191 SIL  BLAY
4980 WE4192 (16 SH 32 01 0,00 0
5010 WE4193 C1G SH W21 01 03 14
5040 WE4194 CTG SH 21 0,00 0.00 0
3070 WE4195 (16 SH 22 08 .16 73
5100 WE4196 CT6 SH 22 06 04 18
9130 WE4197 CTG SH 16 0,00 0.00 0
5150 We4198 CT6 SH 128 0.00 0.00 0
5190 WE4199 CTG SH 17 0.00 0.00 0
5220 WE4200 CT6 SH 120 0.00 0,00 0
5250 WE4201 CTG SH .18 01 0,00 0
5280 WE4202 CTG SH 11 +01 0,00 0
5310 WE4203 CTG SH +10 02 .02 20
3340 WE4204 CT6 SH 12 .01 +01 8
5370 WE4205 CT6 SH 16 01 0.00 0
5400 WEA206 CT6 SH 2 A1 01 8



WELL/SITE :$1-7 WEYERHAEUSER PAGE . 8
DEPFTH TR G6I 61 TSE K2  K2(G) K2(0) XPI GO6I CPI TAI RO D-13C B-13C D-13C

FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
. -Z. ~Ze -

4020 .43 12
4030 .62 14
4080 .46 11
4110 .50 2
4140 .65 10
4170 .75 10 3,22
4200 .50 7
4230 1,00 6
4260 .30 L
4290 .33 7
4320 0
4350 .40 13
4380 .75 13
4410 .25 8
4440 1.00 3
4470 0
4500 .30 7
4530 1.00 6
4560 .11 7
4590 .17 ]
4620 67 8
4630 .14 1
4680 .42 3
4710 .40 8
4740 36 7
4770 17 3
4800 1.00 3
4830 0.00 0
4860 0,00 0
4890 0.00 0
4903

4920 2 12
4930 .50 3
4957

4980 1.00 3
3010 .25 3
3040 0
3070 .33 36
5100 .60 27 375
3130 0
5160 0
3190 - 0
5220 0
5250 1.00 6
5280 1.00 ?
3310 .50 20
5340 .50 8
5370 1.00 8
5400 .30 8 3409



WELL/SITE i#1-7 WEYERHAEUSER

PAGE + 9

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL XEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR,) 2 DESCRIPTION 2 KG/TN K6/TN KG/TN KG/TM
5430 WE4207 CTG SH 11 01 0400 0
3460 WE4208 CT6 SH 06 04 07 117
3490 WE4209? CTG SH .08 01 0,00 0
3520 WE4210 CTG6 SH 12 04 .08 67
3530 We4211 CT6 SH 03 0.00 0.00 0
3580 WE4212 CT6 SH +06 01,01 17
34610 WE4213 CTG SH +04 0.00 0.00 0
3640 WE4214 CT6 SH 02 0.00 0.00 0
9670 WE4215 €16 SH 04 03 .06 150
3700 WE4216 CI6 SH +04 0,00 .02 30
3730 WE4217 CT6 SH +02 0.00 0,00 0
3750 WE4218 CT6 SH +02 0.00 0.00 0
3780 WE4219 CTG SH +03 02 .06 200
3810 WE4220 CTG SH +03 04 04 133
3840 WE4221 (16 SH 15 09 W16 107
3870 WE4222 CT6 SH 34 08 .13 38
3900 WE4223 CT6 SH 39 08 .12 31
9930 WE4224 CTG SH 31 0,00 0,00 0
3960 WE4225 CIG SH +31 03 .01 3
3990 WE4226 CT6 SH W22 0.00 0.00 0
6020 WE4227 CTG SH +07 02 .04 7
6050 We4228 CTG SH »08 W02 .02 25
6080 WE422? CTG SH 09 04 .06 67
8110 WE4230 CTG SH 16 +02 0400 0
6140 WE4231 CT6 SH .18 02 0,00 0
8170 WE4232 CTG SH 27 02 0.00 0
6200 WE4233 CTG 5t 31 04,07 23
4230 WE4234 CTG SH 126 W06 09 35
6260 WE4286 CTG SH 16 »02 0,00 0
6290 WE4287 CTG S5H 11 04,02 18
6320 WE4288 CTG SH 7 07 W17 100
6350 WE4289 CIG SH 10 05 .10 100
6380 WE4290 CIG SH 09 W06 W12 133
6410 WE4291 CTG SH 13 04 .10 77
6440 WE4292 CIG SH +10 02 .04 40
5470 WE4293 CI6 SH 02 01 206 300
6300 WE4294 CIG SH 0.00 0,00 .02
6330 WE4295 CTG SH 01 02 .08 800
6560 WE4296 CTG SH 22 2 11 30
6390 WE4297 CTG SH 13 10 W15 115
6620 WE4298 CTG SH +78 23 32 41
5650 WE4299 CT6 . SH 2 11 1 42
6680 WE4300 CTG SH 19 13 0,00 0

6710 WE4301 CTG SH 09 07 0400 0



WELL/SITE :#1-7 WEYERHAEUSER PAGE .10
DEPTH TR 61 61 TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN K6/TN I (K) (TSE) (KPY)
-Zs -Z. o

5430 1.00 ?
5460 38 67
5490 1,00 12
3520 .33 3
3330 0
5580 .30 17
5610 0
5640 0
5670 .33 75
5700 0.00 0
3730 0
3730 0
3780 .25 67
5810 .30 133
5840 .Jb 80
5870 .38 24
5900 .40 21
3930 0
3960 W73 10
3990 0 3.49
6020 .33 29
4050 .30 5
6080 .40 M
6110 1,00 12
4140 1,00 1
6170 1,00 7
6200 .36 13
4230 .40 23 4,88
6260 1,00 12
6290 .67 36
6320 .29 i1
6330 33 30
4380 .33 87
6410 ,29 3
4440 .33 20
6470 .14 50
6500 0.00

6530 .20 200
6360 .67 100
4590 .40 77
6620 .42 29
6650 450 42
4680 1,00 88

8710 1,00 78
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SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

To: M. Killgore January 9. 1986
SPC Mid-Continent Region PGG/010786/GC/2-5
Dallas PGG Job No.: 85-103
Attn: C. Titus
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Technical Memorandum (PGG/TM213) -- Source Evaluation of the Shell #1-26
Arivett Well, Pike County, Arkansas.

Summary: A geochemical source quality screen and detailed maturity
assessment of the stratigraphic sequence penetrated in the Shell #1-26
Arivett were completed by PGG. The well was spudded in the
Mississippian Stanley Group strata and penetrated Devonian Arkansas
Novaculite through Silurian Blaylock S3T sediments. The majority of
sediments contained marginal source richness, with occasional zones of
moderate to good source richness within the Arkansas Novaculite. The
well was spudded in gas mature sediments (>1.60% Ro at surface) and

was completed in thermally spent sediments (>4.00% Ro at TD).

1. INTRODUCTION

This report details the source rock geochemistry of the Shell #1-26
Arivett well, Pike County, Arkansas, that was drilled to a total depth of
10570°. The well was spudded in the Mississippian Stanley Group and
penetrated Devonian Arkansas Novaculite, Silurian Missouri Mountain Shale, and

Silurian Blaylock Sandstone. The well was a dry hole.

2. MATERIALS

21 A total of three hundred fifty-one (351) cuttings samples and one (1)
conventional core were submitted for geochemical source rock evaluation

covering the gross well interval from 40" to TD. Samples were analyzed
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on a screen basis every 60°. Each sample was given a unique PGG well
sample number from WE6021-WE6216 and WE®6320-WE6471 for the

cuttings samples and WE6472 for the conventional core.

2.2 Methods
Samples were analyzed for source richness and maturity using
standardized PGG methods. Analyses consisted of organic petrographic
determinations to establish a thermal maturity profile, rapid screen Rock-
Eval pyrolysis and Total Organic Carbon {(Rock-Eval) to assess the overall
source quality.
3. RESULTS

A summary of source rock evaluation data for the sediments penetrated

by the Shell #1-26 Arivett well is listed in Table 1 and Figure 1. A Source

Evaluation Log is appended as Figure 2.

31

Sediment Thermal Maturity Profile (STAMP)

The STAMP for the #1-26 Arivett well is a graphic representation of the
detailed vitrinite reflectance analyses performed on twenty-three (23)
cuttings samples (Table 2) from the 1400° to 9890" interval. A linear
regression applied to the twenty-three sample data set indicated a
correlation coefficient of 0.96 (r2=92%). The maturity gradient for this
well was 13.3 DOD units/km (4.06 DOD units/1000°). This data

implied:

1) The surface R° as extrapolated by the regression analysis was
~1.65%.

2) HGT (hydrocarbon generation threshold. 0.6% Ro) would have

occurred at approximately 10900° above the surface.

3) DGGT (dominant gas generation threshold. 1.0% R ) occurred at
approximately 5400° above the surface.
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Source quality analyses showed:

1) Mississippian Stanley Group: 0-8532; gas mature to thermally spent;
source richness was poor with an average TOC of 0.16% (ranged
from 0 to 0.36%).

2) Devonian Arkansas Novaculite: 8532-9950"; thermally spent: source
richness was poor overall with an average TOC of 0.34%. but the
interval from 8960-9080 had an average TOC of 1.18% (ranged from

0.75 to 1.98%) and would be considered a good source rock.

3) Silurian Missouri Mountain: 9950-10114"; thermally spent; source
richness was extremely poor with an average TOC of 0.06% (ranged
from 0.04 to 0.09%).

4) Silurian Blaylock Sandstone: 10114’ to TD; thermally spent: source
richness was extremely poor with an average TOC of 0.06% (ranged
from 0 to 0.37%).

The source quality data from the #1-26 Arivett comnpared favorably to
data from other parts of the Ouachita Overthrust. Cole and Titus (1986) have
concluded that only the “starved basin” sediments contained sustained source
potential. The units of major importance are the Devonian Arkansas Novaculite
and the Ordovician Polk Creek Shale. Bigfork Chert. and Womble Shale. Only
the Arkansas Novaculite was penetrated in this well and contained a 120°
interval of good source richness. These sediments can be rated as good source
rocks because of their TOC contents even though they were thermally spent.
Though not penetrated. the Ordovician sediments cannot be ruled out as

potential source rocks in this region.

EXPLORATION SIGNIFICANCE

The Shell #1-26 Arivett well was a dry gas prospect with a Blaylock
Sandstone (Silurian) objective. The well was completed as a dry hole with TD
in the Blaylock Sandstone. The Arkansas Novaculite objective was penetrated
from 8532-9950° and contained a 120" interval of good source richness. All
other sediments contained poor source quality. Maturities exceeding 2.0% R

0
limit this area as dry gas prospective.



Page 5

Also, the good source potential of the Ordovician Polk Creek Shale.
Bigfork Chert. or Womble Shale seen in other parts of the Ouachita Overthrust

cannot be ruled out as deep gas sources.

5. REFERENCES

Cole. G.A., 1985. Source Evaluation of the Sohio Weyerhaeuser 1-15 Well,
Pushmataha County, Oklahoma: PGG/TM195.

Cole. G.A.., 1985, Geochemical Evaluation of Nine Shot-point Samples from
Shell Shot-line 2343, Weyerhaeuser Acreage. Arkansas: PGG/EB334.

Cole. G.A. and Titus, C.A.0., 1986, Source Rock Potential and Thermal
Maturity Trends of the Ouachita Facies of the Ouachita Overthrust Southeast

Oklahoma: in preparation.

76‘. A. Cole
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Figures 1-3
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M. Howe
Files (0) (2-5)



.00

.00

.00

00

4

(FTX103)
.00 5.00

DEPTH
6

7.00

11.00

SEDIMENT THERMAL MATURITY PROFILE

‘DETAILED VITRINITE REFLECTANCE ANALYSIS)

WELL ° #1-26 ARIVETT

SORHI©

2

1MMATURE ‘::‘: MATURE | CAS MATURE SPENT
FORMAT [ON
0.8 t.0 2.0 3.0 4.0 5.0
1 1 1 1 [ 1 ! L L TOPS
118 I VEl GAS
conp ORY GAS
|
l |
! | SAMPLE TYPE KEY
|
] | I CUTTING SAMPLE
| I SIDFWALL SAMPLE °
| ! CIRE \SAMPLE
| @
i
J i !
1
I
( 1
| |
|
1 |
: I
| 1
i
|
|
l
| | STAN
| !
| |
4 [}
l |
I
| |
| I
1
7 |
1
i
|
I
|
I
- I I
|
|
|
|
| |
J 1
|
1
|
| !
|
|
J |
|
1
| ARKN
I
|
| |
4 | !
|
| SLAT
!
| I
l i
T T 1] 1] i 1 LELEL T T T I
3. 1.0 2.0 3.0 4.0 5.06.0

VITRINITE REFLECTANCE (RgX}

FIGURE 1
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TABLE 1

SUNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

AP1/0CS

®* o0 T 4o Te ew

us
AR
PIKE

$1-26 ARIVETT

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOGC

TSE

81

52

HI

FT BRT NO, TYPE /AGE (ABR.) X DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
0 XE6021 MISS  STAN
40 WEs021 CIG SH
70 WE6022 CTG 5H
100 WES023 CT6 5H
130 WE4024 CT6 SH
160 WEG025 CT6 SH
190 WE6026 CTG SH
220 WE4027 CTG SH +28 W29 W23 82
250 WEG028 CTG SH
270 WE4029 CT6 SH 02 03 .01 50
300 WE603C CTG SH
330 WE6031 CTG SH 02 02 0,00 0
360 WEG032 CTG SH
390 WE6033 CTG SH 07 04 .05 71
420 WEA034 CTG SH
460 WE6035 CT6 SH 09 08 W2 133
480 WE6036 CTG SH
310 WEG6037 CT6 SH +04 01 0,00 0
540 WES6Q3B CT6 SH
370 WE4037 CTG S§H 14 02 .04 29
400 WEGD40 CTG SH
630 WE6041 CTG SH 22 0% .18 82
460 WE&042 CTG SH
690 WE6043 CTG SH 13 D02 03 23
710 WE6D44 CT6 SH
740 WES045 CTG SH 25 02 W02 8
770 WES046 CTG SH
800 WE&047 CTG SH 14 02 W01 7
830 WE6048B CTG SH
860 WE404? CTG SH 14 02 .01 7
890 WE4030 CTG SH
920 WE40S1 CT6 SH .18 6 W20 11
950 WEG0S2 CT6 SH
990 WEG053 CT6 SH A1 08 W12 109
1010 WE6094 CTG SH
1040 WEG0SS CT6 SH 17 A3 17 100
1070 WEG0S6 CTG SH



WELL/SITE 1$1-26 ARIVETT FAGE . 2

DEFTH TR G6I GI TSE X2 K2(G) K20 KPI GOGI CPI TAI RO B-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN K6/TN KG/TN KG/TN r4 (K) (TSE) (KPY)
'Zo 'Zo =%

0

40

70

100

130

180

150

220 .36 104
250

270 75 150
300

330 1,00 100
360

350 44 k2
420

460 .40 89
480

310 1.00 5
340

30 .33 14
600

630 .33 41
660

$90 .40 13
710

740 .50 8
770

800 .67 14
830

860 .67 14
870

520 .44 89
930

990 .40 73
1010
1040 .43 76
1070



FAGE v 3 WELL/SITE :41-26 ARIVETT

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 S2 HI

FT BRT N0, TYPE /AGE (ABR,) % DESCRIPTION %7 KG/TN KG/TN KG/TN KG/TN
1100 WE4057 CTG6 SH 17 .08 .05 29
1130 WEA0S8 CTG SH
1160 WE4039 CTG SH 14 Jd4 0 W19 138
1190 WE4060 CTG SH
1220 WES061 CTG SH 13 04 0,00 0
1250 WEA062 CTG SH
1280 WE6063 CTG SH 18 +02 0,00 0
1310 WE6064 CTG SH
1340 WEG065 CTG SH 13 43 W11 85
1370 WEA066 CTG SH
1400 WE6067 CT6 SH 0.00 04 0,00
1430 WEA068 CTG SH
1460 WEA067 CTG SH 0.00 0.00 0.00
1490 WEA070 CTG SH
1520 WE6071 CIG 5H 126 03 W01 4
1550 WE&072 CTG SH
1580 WE6073 CTG SH 16 02 01 8
1610 WE4074 CTG SH
1640 WE&075 CTG SH 12 Jd2 0 .10 83
1670 WEL076 CT6 SH
1700 WES077 CT6 SH +08 01 0,00 0
1730 WEA078 CT6 SH
1760 WE&079 CTG SH a7 04 02 12
1790 WEG080 CTG SH
1820 WES081 CTG SH +36 01 .04 11
1850 WE40B2 CT6 SH
1880 WE4083 CTG SH 09 04 402 22
1910 WE608B4 CTG SH
1940 WES085 CTG SH 11 0 13 118
1970 WE4086 CT6 SH
2000 WE4087 CTG SH 12 06 W06 30
2030 WES088 CT6 SH
2060 WE60BY CTG SH 24 02 .04 17
2090 WES090 CTG SH
2120 WE4091 CTG SH 118 03 03 17
2150 WEa092 CTG SH
2180 WES093 CTG6 SH 126 02 W05 19
2210 WES094 CTG SH
2240 WES09S CT6 SH 12 04 0.00 0
2270 WEG096 CTG SH
2300 WE6097 CT6 SH +02 »02 0,00 0
2330 WEG098 . CTG SH
2360 WE6099 CTG SH 07 03 .01 14
2390 WES100 CT6 SH
2420 WES101 CT6 SH 13 04 .04 31
2450 WES102 CTG SH
2490 WE6103 CTG SH +02 07 .08 400
2510 WE4104 CTG SH

2540 WE4105 CTG SH 12 07 J0 83



WELL/SITE 1$1-26 ARIVETT PAGE . 4

DEPTH TR 61 G6GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-i3C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG/TN £ (K) (TSE) (KPY)
-1, % ~%s

1100 .62 47

1130

1160 .42 100

1190

1220 1.00 31

1250

1230 1.00 17

1310

1340 .54 100

1370

1400 1.00 1,70
1430

1460

1490

1320 .75 12

1350

1580 .67 12

1610

1640 35 100

1670 2.19
1700 1,00 12

1730

1760 .67 24

1790

1820 .20 3 1,97
1850

18680 .67 44

1910

1540 .43 1

1970

2000 .50 50

2030

2060 .33 8

2090

2120 .43 28

2150 2:21
2180 .29 8

2210

2240 1,00 33

2270

2300 1.00 100

2330

2360 .83 71

2390

2420 .30 k31

2430

2% .47 330

2310

2540 .41 38



PAGE ¢ 3 WELL/SITE :#1-26 ARIVETT

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR,)  {  DESCRIPTION 2 KG/TN KG/TN KG/TN KG/TN
2570 WE4106 CT6 SH
2600 WES107 CT6 SH 19 06 12 63
2630 WE6108 CTG SH
2660 WES109 CT6 SH W23 08 .12 32
2690 WEA110 CTG SH
2720 WES111 CTG SH 13 03 0t 8
2750 WES112 CT6 SH
2780 WEA113 CT6 SH 23 07 .18 78
2810 WES114 CTG SH
2840 WES11S CTG SH 12 03 .03 25
2870 WES116 CTG SH
2900 WEA117 CTG SH 005 10 W16 320
2930 WEAL18 CTG SH
2960 WES119 CT6 SH 07 +04 06 86
2990 WE6120 CI6 SH
3010 Wesl2t CT6 SH .18 01 +02 1
3050 WES122 CTG SH
3080 WE6123 CTG SH 02 03 W09 450
3110 WES124 LTG SH
3140 WE6125 CT6 SH 04 05 .10 2530
3170 WES126 CTG SH
3200 WES127 CTG SH .07 05 .08 114
3230 WE6128 CTG SH
3260 WEA129 CTG SH 0.00 04 .06
3290 WE6130 CT6 SH
3300 WES131 CT6 SH +36 02 W04 1n
J320 WES132 CTG SH
3340 WEb133 CT6 SH 3 04 V07 4
3350 WEA134 CT6 SH
3390 WE6135 CTG SH +03 05 08 160
3410 WEA136 CTG S5H
3500 WEA473 CTG SH
3530 WE6474 CT6 SH
3560 WES475 CTG SH
3600 WE6137 CTG 5H 20 47 33 163
3630 WE6138 (TG SH
3660 WESL39 CTG SH 14 W7 W 79
3690 WES140 CTG SH
3720 WES141 CTG SH 28 W11 .18 o4
3730 WE6142 CT6 SH
3780 WE6143 CTG SH 17 04 W04 24
3810 WEc144 CT6 SH
3840 WES145 CT6 SH 107 01 0.00 0
3870 WE6146 CT6 SH
3900 WE0147 CIG 5H 06 01 0,00 9
3930 WE6148 CTG SH
3560 WE6149 CT6 SH 107 +06 Jd2 171
3990 WES1S0 CTG 5H

4020 WESIS1 CTG SH 109 12 09 100



WELL/SITE :#1-26 ARIVETT PAGE v b

DEPTH TR GI 6I TSE K2 K2(6) K2¢(0) XPI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRY (TSE) (51) /S1 KG/TN KG/TN KG/TN KG/TN * (K) (TSE)} (KPY)
‘Zo 'Zo 'Zo

2570

2600 .33 32
2630

2660 .40 35
2690

2720 .75 23
2750

780 .28 30
2810

2840 .63 42
2870

2900 .38 200
2930

2960 .40 57
2990

3010 .33 6
3050

3080 .36 250
3110

3140 33 125
3170

3200 .39 !
3230

3260 .40

3290

3300 33 )
3320

3340 .36 31
3350

3390 .38 100
3410

3500

3530

3360

3800 39 235
2630

3660 .39 30
36%0

3720 .38 39
3750

3780 .30 24
3810

3840 1.00 14
3870

3700 1,00 17
3950

3960 33 86
3990

420 .37 133



PAGE . 7 WELL/SITE (31-26 ARIVETT

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) %  DESCRIFTION % KG/TN KG/TN KG/TN KG6/TN
4030 WES152 CTG SH
4080 WE6153 CT6 SH +20 01 .03 15
4110 WE6154 C16 SH
4140 ME61SS CT6 SH W27 02 03 i1
4170 WE6156 CTG SH
4200 WES1S7 CT6 SH +36 02 07 19
4230 WE6158 CTG SH
4240 WELISY CT6 SH W21 08 .15 71
4290 WE6140 CTG SH
4320 WE6161 CTG SH +24 02 .02 8
4350 WE6162 CTG SH :
4380 WE6163 CTG SH W11 02 0l 9
4410 WE6164 CT6 SH
4440 WE6165 CT6 SH «20 A8 260 130
4470 WE6166 CT6 SH
4500 WE6167 CTG SH 12 01 03 25
4530 WES168 CTG SH
4560 WE6169 CTG SH 07 0,00 .01 14
4590 WE6170 CTG SH
4620 WE6171 CT6 SH 03 03 W03 167
4650 WE6172 CTG SH
4480 WE6173 CTG SH 07 0.00 .01 14
4710 WE6174 CTG SH
4740 §E4175 CT6 SH 04 01 0,00 0
4770 §E6176 CTG SH
4800 WES6177 CT6 SH 06 02 .02 33
4830 WE6178 CTG SH
4860 §E6179 CTG SH 09 02 0.00 0
4890 WE6180 CT6 SH
4920 WES181 CTG SH 27 01 W03 19
4950 WE61B2 CT6 SH
4980 WE6183 CTG SH 07 0,00 0400 0
5010 WE6184 CT6 SH
5040 WE6185 CTG SH 09 01 02 2
5070 WE6186 CTG SH
5100 WE6187 CT6 SH 06 0.00 .04 67
9130 Weé188 CT6 SH
51460 WE6189 CT6 SH +04 0.00 0.00 0
5190 MEG6190 CT6 5H
3220 WEA171 CT6 SH 09 0.00 0.00 0
5250 WES192 CT6 SH
3280 WEA193 CT6 SH 09 0.00 .01 11
5310 WE6194 - CTG SH
3340 WE6195 CT6 SH +10 01 .03 30
5370 WE6196 CTG SH
5400 WE6197 CTG SH 07 01 Wl 14
5430 WE6198 CT6 SH
54460 WE6199 CT6 SH 10 04 W00 30

5490 WE6200 CTG SH



WELL/SITE :#1-26 ARIVETT ' PAGE . 8

DEPTH TR G6I GI TSE K2  K2(G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S81) /581 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
~Zs -Z =%
4050
4080 .25 3
4110
4140 .40 7
4170 2,07
4200 .22 6
4230
4260 .35 38
4290
4320 .30 8
4330
4380 .47 18
4410 2,40
4440 .41 %0
4470
4500 25 8
43530
4380 0,00 0
4390
4620 .38 100
4650 2:64
4680 0.00 0
4710
4740 1,00 25
4770
4800 .50 33
4830
4840 1.00 22
1890
920 .17 4 2,47
49350
4980 0
3010
5040 .33 1
3070
2100 0.00 0
3130
3160 0 ‘ 2.4
S190
5220 0
3230
5280 0,00 0
5310
3340 .25 10
3370
3400 .30 14 2,63
3430
3460 .44 40

3490



PAGE . 9 WELL/SITE :$1-26 ARIVETT

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) 1  DESCRIPTIDN %7 KG/TN KG6/TN KG/TN KG/TN
9520 WE6201 CTG SH 31 01 0,00 0
3550 WE6202 CT6 SH
3580 WE6203 CTG SH 023 03 .06 26
9610 WE6204 CTG SH
5640 WE6205 CTG SH .10 0.00 .02 20
5670 WE6206 CTG SH
3700 WE6207 CTG SH +28 S W37 132
9730 WE6208 CTG SH
9760 WE6209 CTG SH 03 01 0.00 0
5790 WE6210 CTG SH
5820 WE6211 (TG SH +08 05 W05 62
5850 WE4212 CTG SH
3880 WE6213 CTG SH +08 02 W01 12
3910 WE6214 CTG SH
3940 WE6215 CT6 SH 0.00 03 .04
5970 WE6216 CTG SH
6000 WE&320 CTG SH +20 0.00 0.00 0
6030 WE&321 (16 SH
6060 WE6322 CTG SH +30 01 0,00 0
6090 WE6323 CT6 SH
4120 WE6324 CTG SH +33 01  0.00 0
6150 WES32S CTG SH
6180 WE6326 CT6 SH 29 01 0,00 0
6210 WEA327 (TG SH
6240 WE6328 CT6 SH +28 0.00 0.00 0
4270 WE6329 CIG SH
4300 WE6330 CT6 SH +29 0,00  0.00 0
6330 WEG331 CTG SH
4360 WE6332 CTG SH 28 0.00 0,00 0
6390 WE6333 CTG SH
6420 WE6334 CT6 SH 23 0.00 0.00 0
4430 WES33S (16 SH
4480 WE6336 CTG SH ) 0.00 0.00 0
4510 WE6337 CT6 SH
8340 WEA338 CT6 SH 19 0.00 .01 3
6570 WE633? CTG SH
6600 WEA340 CT6 SH
4630 WE6341 CTG SH +25 01,03 12
4660 WE6342 CTG SH
6490 WE6343 CTG6 SH 29 0.00 0,00 0
6720 WEG344 (TG SH o32 0.00 0.00 0
6750 WEG34AS CT6 SH
6780 WE6346 CTG SH «30 0.00 .02 7
4810 WE6347 CIG SH
4840 WEG348 CT6 SH
4870 WE634% CT6 SH
4900 WE63S0 CT6 SH
4930 WEG3S!1 CTG SH
6960 WE63T2 CTG SH a7 0,00 .01 6



WELL/SITE :#1-26 ARIVETT © PAGE 10

DEPFTH TR GI 6I TSE K2 K2(6) K2(0) KPI GOGI CPI TAI RO D-13C B-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 4 (K} (TSE) (KPY)
=% =L =%
3520 1.00 3
3550
3580 .33 13
3610
5640 0.00 0
3670 2,93
5700 .46 11
3730
5760 1.00 20
3770
3820 .50 62
3850
3880 .67 2
3710
3740 .43
3870
6000 0 2.84
6030
4060 1.00 3
6090
4120 1.00 3
6150
6180 1,00 3
6210
4240 0
6270
4300 0 2.78
6330
6360 0
6390
4420 0
6430
6480 0
6510
6340 0.00 0
8570
4600 2,88
6630 425 4
6660
66%0 0
6720 0
6750
4780 0.00 0
6810
4840
6870
6900
6930

4960 0,00 0



PAGE .11 WELL/SITE :$1-26 ARIVETT

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) 1  DESCRIPTION % KB/TN KG/TN KG/TN KG/TN
4990 WES3SI CTG SH
7020 WE4334 CTG SH 21 02 .03 24
7050 WE633S CTG SH
7080 WE&356 CTG SH 16 0.00 .02 12
7110 WES3S7 CTG SH
7140 WEA358 CTG SH 23 01 .02 8
7170 WEA339 CT6 SH
7200 WES340 CTG SH 21 0.00 .02 10
7230 WE6361 CTG SH
7240 WEA362 CTG SH W27 0.00 .01 4
7290 WES363 CT6 SH
7320 WE6364 CTG SH ' 22 L1 .01 3
7350 WE6346S CTG SH 28 0,00 0.00 0
7380 WE8366 CTG SH
7410 WES367 CTG SH +24 0,00 0,00 0
7440 WE636B CT6 SH
7470 WE6349 CTG SH v21 0.00 0.00 0
7500 WES370 CTG SH
7530 WES371 CT6 S5H +28 02 04 14
7560 WE6372 CT6 SH
7600 WES373 CT6 SH o34 Q07 12 35
7630 WE6374 (TG SH
7660 V€375 CTG SH +30 01 0,00 0
7670 WE4376 CTG SH
7720 WES377 CT6 SH .18 02 W01 b
7750 WEL378 LCTG SH
7780 WE6379 CTG SH 28 A3 4 30
7810 WE63BO CTG SH
7840 WE6381 (TG SH 10 03 0,00 0
7860 WE6382 CTG SH
7880 WEA383 (TG SH +18 01 0.00 0
7910 WE6IB4 CTG SH
7940 WE63BS CTG SH W23 L1 .01 4
7970 WE63B6 CTG SH
8000 WE4&3B7 CT6 SH 20 01 0,00 0
8030 WES3B8 CTG SH 124 01 0,00 0
8060 WES38? CT6 SH
8090 WE43?0 CTG SH 16 01 0400 0
8120 WE4371 (TG SH
8150 WE4392 CT6 SH 19 .01 0.00 0
8180 WES373 CTG SH
8210 WE6394 CTG SH 16 01  0.00 0
8240 WE639S CIG SH
8270 WE&3%6 CIG SH 02 0.00 0.00 0
8300 WE6397 CTG SH
8330 WES3?8 CTG SH 20 Q03 01 3
83460 WEG3F9 CT6 SH
8390 WES400 CTG SH 14 0,00 0.00 0
8420 WE4401 CTG SH



WELL/SITE (%1-26 ARIVETT PAGE .12

DEFTH TR G6I GI TSE K2  K2(G) K2¢0) KPI GOGI CPI TAI RO D-13C D-13C B-13C

FT BRY (TSE) (51) /51 KG/TH KG6/TN KG/TN KG/TN b4 (K} (TSE} (KPY)
% ~Ze ~%e

4990

7020 .29 10

7050

7080 0,00 0

7110

7140 33 4

7170

7200 0,00 0 3426
7230

7260 0,00 0

7290

7320 .30 5

7330 0

7380

7410 0 3.26
7440

7470 0

7500 3,31
7530 .33 7

7360

7600 .37 21

7630

7660 1.00 3

7690

7720 .67 1

7750

7780 .32 54

76810

7840 1.00 30

78460

7880 1,00 ]

7910

7940 30 4

7970

8000 1.00 5

8030 1.00 4

8050

8090 1,00 6 4,04
8120

8150 1.00 3

8180

8210 1.00 é

8240

§270 0

3300

8330 .75 13

8350

8370 0 34066

8420



PAGE .13

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY

FT BRT  WNO.

WELL/SITE $#1-26 ARIVETT

€03 VISUAL KEROGEN TOC
1  DESCRIPTION i

51

52

HI
KG/TN KG/TN KG/TN KG/TN

8430 WE4402
8480 WES403
8510 WE6404
8532 XEA404
8540 WE6405
8570 WE4406
8600 WE6407
84630 WE4408
8660 WE4409
84690 WEG410
8720 WE4411
8750 WE&412
8780 WE&413
8810 WE6414
8840 WEA41S
8870 WE6416
8900 WE4417
8930 WEG6418
8960 WE6419
8990 WE6420
9020 WE6421
9050 WE6422
9080 WE6423
9110 WE6424
9140 WEH425
9170 WEH426
9200 WE6427
9230 WE6428
9260 WE6429
9290 WEA6430
9320 WEG431
9380 WES432
9410 WE&433
9440 WE6434
9470 WES435
7500 WEG436
9530 WE4437
9560 WEL43B
9590 WES439
9620 WE6440
9650 WES441
9480 WES442
9710 WE6443
9740 WEG444
9770 WEG445
7800 WE6446
9830 WES447
9860 WE4448
9890 NE&449

TYPE /AGE {ABR:)
£16 SH
LT6 SH
CT6 SH
DEV  ARKN
CT6 SH
C16 SH
CT6 SH
CT6 SH
CTG SH
CT6 SH
CT6 SH
C16 SH
CTG SH
CT6 SH
CT6 SH
CT6 SH
CTG6 5H
CTG SH
CT6 SH
LT6 SH
CT6 SH
CTG SH
CTG SH
CTG SH
cT6 SH
CT6 SH
CT6 SH
CT6 SH
CT6 SH
CT6 SH
C16 5H
CTG SH
C16 SH
CT6 SH
¢16 SH
16 SH
€16 SH
(R[] SH
CT6 SH
€76 SH
CT6 SH
CT6 SH
C16 SH
CT6 SH
C16 SH
CT6 SH
CT6 SH
CTG SH
CT6 SH

16

0,00

+08

17

12

10
0.00

+25

+40

o735

80

1,98

+60

+37

+44

W29
W23

44
.24

28

.18

+03

402

+07

03

0.00

02
01
02

0.00
0.00

.03
.02
W01
J01
.08
.01
.01
.03

W01
.01

13
+02

0,00
.02
01
02

101

04

0.00

0.00

0.00

0.00

0.00
0.00

0.00

+03

025

+24

o33

03

0.00

01

0.00
01

05
01

0.00

0.00

+02

0,00

0.00

30

18



WELL/SITE :$1-26 ARIVETT PAGE .14

DEPTH TR G6I 61 TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-i3C D-13C B-~13C

FT BRT (TSE) (S§1) /81 KG/TH KG6/TN KG/TN KG/TN I (K) (TSE) (KPY)
-Z . =% - ’

8450 .36 31
8480

8510

8332

8540

8570 1.00 25
8600

8630 1.00 6
8660

8690 1.00 17
8720

8750 0
8780

8810

8840 1,00 12
8870

8900 .40 3
8930

§960 .04 1
8990 3.84
9020 .04 {
9050

2080 .19 4
9110

9140 .17 2
9170

9200 1,00 3
9230

9260 75 7
9290 3.94
9320 1,00 3
7380 .30 4
9410

9440 .79 34
9470 .67 8
9500

9530 0
9560

9590 1.00 11
9620

9650 .33 20
9680

9710 1.00 100
9740

9770 1.60 14
9800

9830

9860

98%0 4,31



PAGE .15

WELL/SITE 1#1-26 ARIVETT

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) ¢  DESCRIPTION 7 KG/TN KG/TN KG/TN KG/TN
9920 WE44S50 CTG SH
9950 WE4451 CT6 SH
9950 XE4451 SIL  HOMT
9980 WE4452 CTG SH
10010 WE6AS3 CT6 SH 106 0,00 0,00 0
10040 WE4454 CTG SH
10070 WE455 CT6 SH 104 0.00 0,00 0
10100 WE4456 CT6 SH
10114 XE6456 SIL  BLAY
10130 WE6457 CI6 SH .05 0,00 0,00 0
10160 WE4458 CTG SH
10190 WE6459 CI6 SH .01 0,00 .07 700
10220 WE4460 CTG SH 403 01 04 133
10250 WE4461 CT6 SH
10280 WE4462 CI6 SH
10310 WE6463 CT6 SH 0,00 0,00 .07
10340 WES444 CTG SH
10370 WE4465 CTG SH .04 0,00 .12 300
10400 WE6466 CTG SH
10430 WES467 CT6 SH .03 0,00 .15 500
10460 WE6448 CTG SH
10490 WE6469 C16G SH 04 04 3 325
10520 WE4470 CTG SH
10525 WES472 (L SLTST
10550 WE6471 CTG SH 01 0,00 .02 200
10570 XE4472 TD



WELL/SITE $41-26 ARIVETT PABE .16

DEPTH TR 61 61 TSE K2  K2(G) K2(0) KPI 6OGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (51) /S1 KG/TN KG/TN KG/TN KG/TN 4 (X) (TSE) (KFY)
-ZO ~Ze -Z.

9920

9950

9950

9980

10010 0
10040

10070 0
10100

10114

10130 0
101460
10190 0,00 0
10220 .20 33
10250

10280

10310 0.00

10340
10370 0.00 0
10400
10430 v.00 0
10460
10490 .24 100
10520
10525
10550 0.00 0
10570



TABLE 2: Ro Values

SAMPLE_# DEPTH_(FT.) AVE. R_(%) # DATA POINTS
WE6067 1400 1.90 ? 2
WE6076 1670 2.19 7 7
WE6081 1820 1.97 ? 3
WE6092 2150 2.21 7 9
WE6139 3660 2.19 6
WE6156 4170 2.07 4
¥E6164 4410 2.40 12
WEB172 4650 2.64 23
WE6181 4920 2.47

WE6189 5160 2.45

WE6197 5400 2. 65 12
WE6205 5670 2.93 13
WE6320 5000 2.84 18
WE6330 6300 2.78 16
WE6340 6600 2.88 22
WES350 7200 3.26 25
WNE6367 7410 3.26 15
WE6370 7500 3.31 28
WE6390 8090 4.04 6
WEB400 8390 3.66 10
ME6420 :8990 3.84 11
WE6450 9290 3.94 14
WE6449 9890 4.31 2







SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

To: M. Killgore August 9, 1985
SPC Mid-Continent Region PGG/080985/GC/2-5
Dallas PGG Job No.: 85-29
Attn: C. Titus
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED
Technical Memorandum (PGG/TM204) -- Source Evaluation of the Sohio #1-7

Weyerhaeuser Well, McCurtain County, Oklahoma.

Summary : A geochemical source quality screen and detailed
maturity assessment of the stratigraphic sequence penetrated in
the Sohio #1-7 Weyerhaeuser were completed by PGG. The well was
spudded in the Mississippian Stanley Group strata and penetrated
Devonian Arkansas Novaculite through Silurian Blaylock SST
sediments. The majority of sediments contained marginal source
richness, with occasional zones of moderate to good source
richness within the Arkansas Novaculite. The well was spudded
in thermally spent sediments (>3.50% Ro at surface) and was

completed in thermally spent sediments (>5.00% R0 at TD).

1. INTRODUCTION

This report details the source rock geochemistry of the Sohio #1-7

Weyerhaeuser well, McCurtain County, Oklahoma that was drilled to a

total depth of 6721', The well was spudded in Mississippian Stanley

Group sediments. The well penetrated two thrust sheets:

1.

Upper thrust (0-3050') - penetrated Stanley (Mississippian)

through Missouri Mountain (Silurian) sediments.

Lower thrust (3050-TD) - penetrated Arkansas Novaculite (Devonian)

through Blaylock SST (Silurian) sediments.



2.

3.

Page 2

MATERIALS AND METHODS

2.1

Materials

A total of two hundred twenty-two (222) cuttings samples were
submitted for geochemical source rock evaluation covering the
gross well interval from 44' to TD. Samples were analyzed on a 30
to 60' screen basis. Each sample was given a unique PGG
identification number in the series from WE2820-2895 (44-2310'),
WE4246-4285 (2370-3540'), WE3911-3954 (3570-4860'), WE4189-4234
(4890-6230'), and WE4286-4301 (6260' to TD).

Methods

Samples were analyzed for source richness and maturity using
standardized PGG methods. Analyses consisted of organic petro-
graphic determinations to establish a thermal maturity profile,
rapid screen Rock-Eval pyrolysis and Total Organic Carbon (%TOC-

bitumen free and Rock-Eval) to assess the overall source quality.

RESULTS

A summary of source rock evaluation data for the sediments

penetrated by the Sohio #1-7 Weyerhaeuser well is listed in Table 1. A

Source Evaluation Log is appended as Figure 1.

3.1

Sediment Thermal Maturity

All sediments penetrated in the #1-7 Weyerhaeuser well were
thermally spent (considered by PGG to be those sediments with R0
values >2.0%) as determined by whole rock vitrinite (or vitrinite-
like) reflectance. Due to the small depth intervals penetrated
within the two thrust sheets, it was not possible to apply a

linear regression analysis or generate a well profile.
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Table 2 lists the Ro ranges for the formations penetrated.

*
determined on vitrinite-like particles

TABLE 2

Formation R Range

Upper Thrust: Stanley 3.96-4.87
Ark. Novaculite 5.31
Mo. Mountain No Data
Lower Thrust: Ark. Novaculite 4.23-5.34
Mo. Mountain No Data
Blaylock SST 4.88-5.75"

3.2 Source Quality

The source quality for the #1-7 Weyerhaeuser well was determined
by using PGG standardized methods for %TOC (source richness) and
pyrolysis (potential productivity based on S2 yield). It should
be noted, however, that no S2 yield would be expected from

thermally spent sediments.
3.2.1 Upper Thrust Sheet

a. Stanley Group (Mississippian) - 42 samples - thermally
spent; source richness was lean with an average TOC of
0.36% and ranged from 0.19 to 0.54%; potential
prbductivity was poor with an average S2 of 0.03

kg/ton.

b. Arkansas Novaculite (Devonian) - 12 samples - thermally
spent; source richness was lean with an average TOC of
0.40% and ranged from 0.08 to 1.00% (the interval from
2670-2700' had a TOC of 1.00%); potential productivity

was poor with an average S2 of 0.04 kg/ton.
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c. Missouri Mountain (Silurian) - 7 samples - thermally
spent; source richness was very lean with an average
TOC of 0.05% and ranged from 0.02 to 0.11%; potential
productivity was poor with an average S2 of 0.01

kg/ton.
3.2.2 Lower Thrust Sheet

a. Arkansas Novaculite (Devonian) - 62 samples - thermally
spent; source richness was moderate with an average T0C
of 0.55% and ranged from 0.05 to 2.43%; potential
productivity was poor with an average S2 of 0.05

kg/ton.

Five zones within the Arkansas Novaculite contained
good source richness (>1.0% TOC). These zones were
from 3330'-3420', 3480-3540', 3870-3960', 4050'-4200',
and 4650'-4740'. Even though these sediments are now
thermally spent, these intervals were, at one time,
good to excellent source rocks. These same sediments,
where less mature (i.e. in the frontals), are

considered oil-prone source rocks.

b. Missouri Mountain (Silurian) - 2 samples - thermally
spent; poor source richness (TOC averaged 0.29%) and

potential productivity (S2 averaged 0.05 kg/ton).

c. Blaylock SST (Silurian) - 59 samples - thermally spent;
source richness was lean with an average TOC of 0.16%
and ranged from 0.0 to 0.78%; potential productivity

was poor with an average S2 of 0.05 kg/ton.

EXPLORATION SIGNIF ICANCE

The Sohio #1-7 Weyerhaeuser well was a dry gas prospect with an
Arkansas Novaculite (Devonian) objective. The well was completed as a
dry hole with TD in the Silurian Blaylock SST. The Arkansas Novaculite

objective was penetrated in two thrust sheets and contained occasional
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zones of good source potential, but both sheets were thermally spent.
The advanced maturities (generally greater than 4% Ro) may rule out the
possibility of gas in this prospect if the gas preservation limit of 4%
Ro (as accepted by the industry), is used. At the present time, the
true gas preservation limit is unknown. In carbonate rocks, it does

not exceed 4% Ro' In clastic rocks, it may be somewhat higher than 4%

R .
o

In any case, the good source potential intervals within the
Arkansas Novaculite of this well, and known potential of the Ordovician
Polk Creek Shale, Bigfork Chert, or Womble Shale seen in other parts of
the Ouachita Overthrust, cannot be ruled out as deep gas sources within

some parts of the Weyerhaeuser acreage in Oklahoma.

J 4 s -

G.
GAC:mlc
Enclosures: Table 1
Figure 1
cc: H. G. Bassett Work by: R. Lukco
R. Drozd R. Chaikin
T. Legg C. Hodges

Files (0) (2-5)
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COUNTRY

STATE

TABLE 1

SUKHMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTY/REGION/PROSFECT
LOCATION
WELL/SITE
AP1/0CS

us

v 0K

SEC7,T4SR23E
#1-7 WEYERHAEUSER
35-089-20057

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NG, TYPE /AGE (ABR.) I  DESCRIPTION X KG/TN KG/TN KG/TH KG/TN
¢ Xe2820 HISS  STAN
44 WE2820 CT6 SH 31 0,00 .01 3
90 WE28B21 CTG SH
120 WE2822 CT6 SH +43 0.00 .04 9
150 WE2823 CTG SH
180 WE2B824 CT6 SH +38 0.00 .01 3
210 WE2825 CTG SH
240 WE2826 CT6 SH 26 0,00 0,00 0
270 WE2827 CT6 SH
300 WE2828 CTG SH 129 0,00 0.00 0
330 w2829 CTG SH
360 WE2830 CT6 SH 33 0.00 .01 3
390 WE2831 CT6 SH
420 NE2832 CT6 SH 33 02 .06 17
430 WE2833 CT6 SH
480 WE2834 CTG SH 27 0.00 .01 4
510 WE2835 CTG SH
340 WE2836 CTG SH 121 0.00 .01 3
570 WE2837 CI6 SH
400 WE2838 C16 SH 23 0,00 .02 9
630 WE2837 CTG SH
660 WE2840 CTG SH +36 0.00 .03 8
690 WE2841 CTG SH
720 WE2842 CT6 SH 41 01 +05 12
750 WE2843 CT6 SH
780 WE2B44 CT6 SH +30 0.00 0.00 0
810 WE2845 CTG SH
840 WE2846 CTG SH 37 0,00 0.00 0
870 WE2847 CTG SH
900 WE2848 CT6 SH 27 0.00 0.00 0
930 WE2849 CT6 SH
960 WE2850 CT6 SH 24 0,00 0.00 0
990 WE2851 CTG SH
1020 WE2832 CTG 5H 39 0.00 0.00 0
1050 WE2853 CTG SH
1080 WE2854 CT6 SH 40 D2 .10 25
1110 WE2835 CT6 SH



WELL/SITE 141-7 WEYERHAEUSER PAGE . 2

DEPTH TR 61 61 TSE K2  K2(6) K20) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG6/TN KG/TN 7 (X) (TSE) (KPY)
'Zo -Z -2
0
44 0,00 {
70
120 0.00 (
150
180 0.00 ( 3.96
210
240 {
210
300 (
330
360 0.00 (
30
420 .25 {
450
480 0.00 { 4,08
510
540 0.00 {
570
600 0.00 {
630
460 0,00 (
690
720 .17 ‘
730
780 ( 4,53
810
840 (
870
900 {
230
960 (
990
1020 (
1050
1080 .17 H 4,48

1110



WELL/SITE i#1-7 WEYERHAEUSER

PAGE v 3

DEPTH GAMPLE SANPLE EPOCH FORM LITHOLOGY €83 VISUAL KERDGEN TOC TSE 81 52 HI

FT BRT M0, TYPE /AGE (ABR.) I  DESCRIPTIDN % KG/TN KG/TH KG6/TH KGB/TN
1140 WE2856 CT6 SH 39 03 .07 18
1170 WE2857 CIG SH
1200 WE2858 CT6 SH +33 01 .03 9
1230 WE2859 CT6 SH
1260 WE2860 CTG SH +48 02 .02 4
1290 WE2861 CTG SH
1320 wE2862 CT6 SH 137 0.00 .01 3
1350 WE2863 CTG SH ;
1380 WE2864 CT6 SH 19 0,00 .03 16
1410 WE2843 CTG SH
1440 WE2B466 CTG SH W44 01 .01 2
1470 We2867 CTG SH
1500 WE2868 CT6 SH 433 0.00 .01 3
1530 WE2869 CT6 SH
1560 WE2870 CTG SH 36 0.00 0.00 0
1590 WE2871 C1G SH
1620 ¥E2872 (16 5H o3 03 .09 26
1430 WE2873 CT6 SH
1680 WEZB74 CT6 SH 30 0.00 0.00 0
1710 We2875 CTG SH
1740 WE2876 CT6 SH o4 +01 +05 9
1770 WE2877 (16 SH
1800 WE2878 CTG SH 31 0.00 .01 3
1830 we2879 Ci6 SH
1860 WE2880 CT6 SH +38 0.00 .03 8
1890 WE2881 CTG SH
1920 WE2882 CTG SH 31 0,00 .01 3
1950 we2883 CTG SH
1980 WE2884 CT6 SH 38 0.00 .01 3
2010 WE2885 CT6 SH
2040 WE2886 CT6 SH +38 0,00 .01 3
2070 WE2887 CT6 SH
2100 WE2888 CT6 SH 192 0.00 0,00 0
2130 wE2889 CTG SH
2140 WE28%90 CT6 SH 49 0.00 0,00 0
2190 We2891 (76 SH
2220 WE2892 CT6 SH +90 03 .06 12
2250 We2893 (TG SH
2280 WE2894 CT6 SH w9l 0.00 .06 12
2310 We2895 (16 SH
2370 WE4246 CT6 SH +32 04 0,00 0
2400 wE4247 CIG SH 128 01 0.00 0
2430 WE4248 CT6 S5H 34 08,10 29
2460 WE4249 CTG SH 029 1S LS ¥ 39
2447 XEA249 DEV  ARKN
2490 WE4250 CT6 SH 29 02 .02 7
2520 WE4251 CT6 SH 128 03 .05 18
2550 WE4252 CT6 SH A1 0,00 0.00 0
2380 WE4253 CT6 SH 42 03 .03 7



WELL/SITE :#1-7 WEYERHAEUSER PAGE .+ 4

DEPTR TR GI 61 TSE K2  K2B) Kz2(0) KPI G0GI CPI TAI RO D-13C B-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TM KG/TH 1 (K) (TSE) (KPY)
SR A A

1140 .30 8

1170

1200 .25 3

1230

1260 .50 4

1290

1320 0,00 0

1350

1380 0,00 0 1,64
1410

1440 .50 2

1470

1500 0,00 0

1530

1560 0

1590

1620 425 9

1650

1680 0 4,87
1710

1740 .17 2

1770

1800 0,00 0

1830

1860 0,00 0

1890

1920 0,00 0

1950

1980 0,00 0 4,48
2010

2040 0,00 0

2070

2100 0

2130

2160 0

2190

2220 33 6

2250

2280 0,00 0 4,65
2310

2370 1,00 12

2400 1,00 4 4,58
2430 .44 24

2460 .37 34

2467

2490 .50 7

2520 .38 1

2550 0

2980 .63 12



PAGE v 3 WELL/SITE :#1-7 WEYERHAEUSER

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) X  DESCRIPTION % KG/TN KG/TN KG/TN KG6/TN
2610 WE4254 C76 SH A2 03 .03 7
2640 WE4255 CT6 SH +80 05 .03 4
2670 KE4236 CT6 SH 1.00 12 .08 8
2700 WE4257 CTG SH +30 03 01 2
2730 WEA258 CTG SH +v27 201 03 11
27560 WE4259 C16 SH 41 03 .01 2
2790 WE4260 CT6 SH: +08 04 09 112
2820 WE4261 CT6 SH v23 W33 .04 16
2824 XE4261 SIL  MOMT
2830 WE4262 C16 SH 208 0,00 0.00 0
2880 WE4263 CIG SH 1 0.00 0.00 0
2910 WE4264 CT6 SH +03 02 202 67
2940 WE4265 CT6 SH +03 0.00 .03 60
2970 WE4266 CT6 SH +03 0.00 0.00 0
3000 WE4267 CIG SH 02 L1 03 230
3030 WE4268 CT6 SH 04 02 0,00 0
3050 XE4268 DEV  ARKN
3060 WE426% C16 SH 12 0.00 0.00 0
3090 wE4270 CTG SH +035 W06 W11 220
3120 We4271 C16 SH +06 02 0,00 0
3150 WE4272 CIG SH +08 03 W03 82
3180 WE4273 CT6 85T : 05 0.00 0.00 0
3210 WE4274 (TG SST v23 - 0,00 0.00 0
3240 WE4275 CT6 SH +45 0,00 0.00 0
3270 WE4276 CT6 SH 68 0,00 0.00 0
3300 WE4277 CT6 SH 17 0,00 0.00 0
3330 WE4278 CT6 SH 1.56 01 09 6
3360 WEA279 CT6 SH 2.43 +01 01 0
3390 WE4280 CIG SH 1.15 0.00 0,00 0
3420 WE4281 CT6 SH .89 02 0,00 0
3450 WE4282 CTG SH W37 0.00 0,00 0
3480 WE4283 CT6 SH 1.13 02 .04 4
3510 WE4284 CTG SH 1,25 W02 .02 2
3540 WE4285 CT6 SH v26 01 +01 4
3570 WE3?11 CT6 SH 19 01 +08 42
3600 WE3F12 CTG SH +46 02 .10 22
3630 WE3913 CI6 SH .18 01 03 17
3560 WE3T14 CT6 SH 05 0.00 .03 60
3690 WE371S €16 SH W12 +01 +05 42
3720 WE3916 CT6 SH 47 W02 12 26
3750 WE3917 €16 SH 123 02 .09 36
3780 WE3?18 CT6 SH 10 0.00 .01 10
3810 WEIF1? CIG SH 66 10 10 3
3840 WEI920 CT6 SH 492 03 .09 10
3870 WE3921 C16 SH .11 18 .14 13
3900 WE3922 CT6 SH 13 0.00 .01 7
3930 WE3923 CT6 SH 1.61 I +09 6
3960 WE3924 CT6 SH 79 11 09 1

—
<

3990 WE3925 CT6 SH 49 05 .05



WELL/SITE :$1-7 WEYERHAEUSER PABE . 6

DEPTH TR GI GI TSE K2  K2(6) K2(0) KPI GOGI CPI TAl RO D-13C B-13C D-13C

FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN K6/TN 4 (K) (TSE) (KPY)
'Zo o ‘Zo

2610 .63 12

2640 .63 6

2670 .50 12 3,31
2700 .75 8

2730 .25 4

2760 73 7

2790 .31 30

2820 .89 132

2824

2850 0

2880 0

2910 .50 67

2940 0,00 0

2970 0

3000 .17 30

3030 1.00 50

3030

3060 0

3090 .35 120

3120 1,00 33

3150 .38 37

3180 0

3210 0

3240 0

3270 0

3300 0

3330 .10 1

3360 .30 0 Je34
3390 0 4,24
3420 1.00 2

3450 0

3480 .33 2

3510 .30 2 3.07
3540 .30 4 4,23
3570 .11 3 3015
3600 .17 4

3630 .25 6

3660 0.00 0

3690 .17 8

3720 .14 4

3730 .18 8

3780 0.00 0

3810 .50 15

3840 .23 3

3870 .36 16 5.33
3900 0,00 0

3930 .49 12

3980 55 14

3990 .30 10



PAGE .7 WELL/SITE :#1-7 WEYERHAEUSER

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 82 HI

FT BRT NO. TYPE /AGE (ABR.) 1  DESCRIPTION 2 KG/TH KG/TN KG6/TN KG/TH
4020 WE3926 CT6 SH 40 03 .03 7
4030 WE3927 CT6 SH 1,59 223 W14 ?
4080 WEI?28 CT6 SH 1,00 11 13 13
4110 WE3929 CT6 SH 49 01 .01 2
4140 WE3930 CT6 SH 1,31 »15 .08 3
4170 WE3931 CTG SH 1.44 23 005 3
4200 WE3932 CT6 SH +40 03 .03 7
4230 WEI933 C16 SH +33 02 0.00 0
4260 WE3934 CI6 SH +24 01 .01 4
4290 WE3935 (16 SH 14 01 W02 14
4320 WE3736 CI6 SHyCALC +08 0.00 0.00 0
4330 WE3?37 €16 SHsCALC +30 04 .06 20
4380 WE3?38 CT6 SHsCALC 23 03 .01 4
4410 WEI?I? CTG SHyCALC 13 +01 03 23
4440 WE3940 CT6 SHyCALC +30 01 0,00 0
4470 WE3741 CTG SHyCALC 12 0.00 0.00 0
4500 WE3942 CT6 SHyCALC 28 W02 402 7
4530 WE3I743 CT6 SHyCALC .18 01 0.00 0
4560 WE3944 CT6 SHyCALC 15 +01 .08 23
4390 WE3945 CTG SHyCALC 16 01 W05 i
4620 WE3?46 CT6 SHyCALC 49 04,02 4
4650 WE3947 CT6 SHsCALC 1,08 01 .06 6
4680 WE3948 CTG SHyCALC 1,46 Toa08 W1 8
4710 WE3749 CTG SHeCALC 1,54 12 .18 12
4740 §E3950 CT6 SHsCALL W37 04 .07 12
4770 WE3?S1 C16 SHyCALL +38 02 .10 26
4800 WE3952 CT6 SHsCALC +20 01 0.00 0
4830 WE3933 CT6 SHyCALC +03 0,00 .02 40
4860 WE3934 CT6 SHsCALC +03 0.00 .09 180
4890 WE4189 CT6 SH 10 0.00 .18 180
4903 XE4189 SIL  MOMT
4920 WE4190 CT6 SH A2 02 07 L)
4950 WE4191 CTG SH 41 W02 402 3
4957 XEAITL SIL  BLAY
4980 WE4192 CT6 SH 32 01 0,00 0
5010 WE4193 C16 SH W21 01 .03 14
5040 wE4194 CT6 SH v21 0.00 0.00 0
5070 We4195 CI6 SH 22 08 .16 73
5100 WE41%6 CT6 SH 22 06 .04 18
3130 WEA197 CT6 SH 16 0.00 0.00 0
5150 WE4198 CT6 5H »28 0,00 0.00 0
5190 WE4199 CT6 SH 17 0.00 0.00 0
3220 WE4200 CT6 SH 120 0.00 0.00 0
5250 WEA201 CT6 SH .18 01 0,00 0
5280 WE4202 (76 SH 11 01 0,00 0
5310 WE4203 CT6 SH 10 02 .02 20
5340 WEA204 CT6 SH 12 01 +01 8
5370 WE4205 CTG SH 16 01 0,00 0
5400 WE4206 CT6 SH 12 +01 01 8



WELL/SITE :#$1-7 WEYERHAEUSER PAGE .8

DEPTH TR G6I 61 TSE K2 K2(6) K2(D) KPI GOGI CPI TAI RO D-13C D-13C B-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
. 'Zo ‘Zo ~Zs

4020 .43 12
4050 .62 14
4080 .46 11
4110 .30 2
4140 &5 10
4170 75
4200 .30
4230 1,00
4260 .30
4290 .33
4320

4350 40 i
4380 .75
4410 .25
4440 1.00
4470

4500 .30
4530 1.00
4560 .11
4590 .17
4620 .67
4630 14
4680 .42
4710 .40
4740 36
4770 .17
4800 1.00
4830 0.00
4860 0.00
4890 0.00
4903

4920 .22
4930 .30
4957

4980 1,00
5010 .23
3040

5070 .33
5100 .60
5130

5160

3190

3220

5250 1,00
5280 1.00
3310 .50
3340 .50
5370 1.00
3400 .50

3422

—
<

—

C O NN ygOB 00U OO W ON B Oy

[
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PAGE ., 9 WELL/SITE :31-7 WEYERHAEUSER

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CD3 VISUAL KEROGEN TOC  TSE 51 52 RI

FT BRT NO. TYPE /AGE (ABR.) 1 DESCRIPTION X KG/TN K6/TN KG/TN KG/TN
5430 WE4207 CTG SH 11 01 0,00 0
5460 WE4208 CT6 SH 06 04 W07 117
3490 WE4209 CTG SH 08 201 0,00 0
3920 WE4210 CTG SH 12 04,08 67
3930 WE4211 CT6 SH 03 0.00 0.00 0
3580 WE4212 CTG SH 106 01 01 17
3610 WE4213 CTG SH 04 0.00 0.00 0
3640 WE4214 CT6 SH +02 0,00 0.00 0
3670 WE4A215 CT6 SH .04 03 W06 150
3700 WEA216 CTG SH 04 0.00 .02 50
9730 WE4217 CT6 SH +02 0.00 0,00 0
3750 WE4218 CT6 SH +02 0.00 0.00 0
3780 WE4219 CT6 SH 03 202 .06 200
3810 WE4220 CT6 SH 03 04 04 133
3840 WE4221 CT6 SH 13 09 16 107
3870 WE4222 CTG SH 34 08 .13 38
3900 WE4223 CTG SH +39 08 .12 3
9930 WE4224 CT6 SH »31 0,00 0.00 0
3760 WE4225 CTG SH +31 03,01 3
3990 WE4226 CTG SH W22 0.00 0.00 0
6020 WE4227 CT6 SH 07 02 .04 37
4030 WE4228 CT6 SH 08 02 .02 25
6080 WE422? CTG SH +09 04 06 67
6110 WE4230 CT6 SH 16 02 0.00 0
6140 WEA231 CT6 SH .18 02 0.00 0
6170 WE4232 CTG SH W27 02 0,00 0
6200 WE4233 CT6 SH 31 04,07 23
6230 WE4234 CTG SH 126 06 .09 35
6260 WE4285 CT6 SH 16 +02 0,00 0
6290 WE4287 CTG SH 11 W04 .02 18
6320 WE4288 CTG SH 17 07 17 100
6350 WE428% CTG SH 10 05 .10 100
6380 WE4290 CIG SH 09 +06 12 133
6410 WE4291 CT6 SH 13 04 10 77
6440 WE4292 CI6 SH +10 02 .04 40
6470 WE4293 CI6 SH +02 +01 06 300
6500 WE4294 CIG SH 0.00 0,00 .02
6530 WE4295 CTG SH 01 02 .08 800
6360 WE4296 CT6 SH W22 2 11 30
6390 WE42%7 CT6 SH 13 10 W15 115
64620 WE4298 CTG SH 78 23 W32 41
6630 WE4299 CT6 SH W26 W11 11 42
6680 WE4300 CI6 SH 19 13 0,00 0

6710 WE4301 CTG SH 09 07 0.00 0



WELL/SITE :41-7 WEYERHAEUSER PAGE .10

DEPTH TR G6I 61 TSE K2  K2(6) K2(0) KPI G6OGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /St KG/TN KG/TH KG/TN KG/TN X (K) (TSE) (KPY)
-Zs 1 -Zs

5430 1.00 9
5460 .36 67
3490 1.00 12
3520 .33 33
3550 0
3580 .50 17
3610 0
5640 0
3670 33 75
5700 0.00 0
5730 0
3730 0
5780 .25 67
3810 .50 133
3840 .36 60
5870 .38 24
3900 .40 21
3930 0
3960 W75 10
3990 0 3.49
6020 .33 2%
6050 .30 Y4 ]
6080 .40 44
$110 1,00 12
4140 1,00 11
6170 1.00 7
6200 .36 13
6230 .40 23 4,88
5260 1,00 12
6290 .67 36
6320 .29 41
8350 .33 30
6380 .33 87
6410 .29 1
6440 33 20
6470 14 30
6500 0.00

4330 .20 200
6360 167 100
8590 440 77
6620 .42 2
4650 30 42
6680 1,00 68

6710 1,00 78



