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To: C. Titus December 17, 1984
SPC Mid-Continent Region PGW/121184/GC/2-5

From: Petroleum Geochemistry Group Job No: 84-136
Warrensville Classification: RESTRICTED

Subject: Maturity Assessment of the Vierson-Cochran 1-25 Weyerhaeuser
Well, McCurtain County, Oklahoma -- Exploration Brief
(PGW/EB211).

Thirty-six cuttings samples representing the 385-10000' interval of
the Vierson-Cochran 1-25 Weyerhaeuser well were received for maturity
assessment. This well penetrated 10000' of meta-sediments, all
Devonian or older in age. A thrust fault (possibly the basal Ouachita
Detachment) was believed to be at about 6990'. Due to the age and
maturity of these sediments, bitumen and/or vitrinite reflectance was

used to assess the maturity. Table 1 lists the maturity data.

The sediment thermal maturity profile (STAMP, Figure 1) for the
1-25 Weyerhaeuser well is a graphic representation of the detailed
vitrinite (or vitrinite-like) reflectance analyses performed on the
well section above the basal detachment fault at 6990' (the data point
at 7100', however, was used as the lower most data value for the
Outachita facies). Only twelve samples from a total of twenty-six
yielded reflectance values for the Ouachita facies. A linear
regression applied to this data set indicated a correlation coefficient
of 0.97 (r2=97%). The maturity gradient for this interval was 14.6 DOD
units/km (4,45 DOD units/1000'). With this gradient HGT would have
occurred at 18300' above the surface. Reflectance values ranged from
3.64% to 8.30% indicating all sediments were thermally spent. The
gradient of the 1-25 Weyerhaeuser well compared favorably to the
gradient of the Campbell 1-24 well (Cole, 1984). Since the gradients
were similar, this would imply that no heating event occurred during
the Broken Bow uplift, but maturation was due primarily to depth of
burial (in this case, about 28000 to 30000' of burial). '
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An alternative interpretation was plotted in Figure 1. There is a
possibility of a thrust fault at 4000 to 5000'. The two thrust sheets
(dashed lines) had gradients of 18 to 23 DOD units/km. These gradients
were much steeper than the gradient for the 1-24 Campbell well and
would imply that a heating event had taken place, probably during the
uplift of the Broken Bow area; therefore, less depth of burial was

needed to attain these maturities (only about 18000 to 21000').

The sediments below the basal detachment fault consisted of highly
variable R0 values with no maturity trend (thermally spent; values from
5.29 to 7.84% RO). This was probably due to cavings and/or indigenous

RO values. The values and respective depths were:

Depth R Value (7.)
7500 7.84
7800 7.33
8100 5.95
8400 6.08
9000 5.29
9300 7.59

These values, however, are different enough from the sediments
above the fault at 6990' to conclude that the fault is present and can

be detected, at least in this case, by R0 determinations.

REFERENCES

Cole, G.A., March 1984, Source rock evaluation of the #1-24 Campbell
well, Atoka County, Oklahoma: Technical Memorandum (PGW/TM156).
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PAGE . 1 TABLE 1

SUMMARY DATA FILE
GEOCHEWICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY v us

STATE ¢ 0K
COUNTY/REGION/PROSPECT ¢ MCCURTAIN

LOCATION + SEC25yT3SR23E
WELL/SITE t WEYERHAEUSER #1-25
API1/0CS HE

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

FT BRT NO. TYPE /AGE (ABR.} X DESCRIPTION Z RG/TN KG/TH KG/TN KG/TN

385 WD&00S LTG SH

384 XD600S NISS? STAN?

700 Wbs006 CTG SLYST
985 WD6007 CTG LST
1300 WD4008 CT6 LST
1600 WD&00% CT6 SLTST,CALC
1900 WD4010 CT6 SHsCALC
2200 WpA011 CTG SHaCALC
2500 WD6012 CTG SHyCALC
2800 WDA013 CT6 SHsCALC
3100 WD&014 CTG SHsCALC
3400 WD6015 CT6 SHsCALC
3700 WD&016 CTG SHsCALC
4000 WD46017 CTG SHsCALC
4300 WDs018 CTG SHsCALC
4600 WDs019 CT6 SHyCALC
4900 WD&020 CTG SHyCALC
5200 WDs021 CTG SHyCALC
5500 WDA022 CT6 SHyCALC
5800 WDR&023 CIG SHyCALC
6100 WD5024 CTG SHyCALC
4400 WD&025S CT6 SHyCALC
$700 WD6026 CTG SHsCALC
6800 WDA027 CTG SHsCALT
6900 WD6028 CTG SHsCALC
7000 WD4029 CTG SHyCALC
7100 WD6030 CTG SH

7200 WD6031 CTG SLYST,CALC
7500 WDs032 CTG SHyCALC
7800 WD403I .CTG SHyCALC
8100 WD4034 CTG SHsCALC
8400 WDA035 CTG SHyCALC
8700 WD6036 CTG SHsCALC
2000 WD4037 CTG SHsCALC
9300 WD4038 CTG SHyCALC
9700 WD4039 CTG SHsCALC

10000 WD4040 CTG SHyCALL



WELL/SITE WEYERHAEUSER #1-25 PAGE . 2

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

FT BRT (TSE) (S1) /581 KG/TN KG/TN KG/TN KG/TN i (KY (TSE) (KPY)
-Z [ ‘Zo ‘Z +

385 3,64

384

700

9835 4,36
1300

1600
1900 4,88

2200

2300
2800 3.47

3100

3400 8,16
3700

4000 6.05
4300

4600 6,39
4900

3200

3500 64357
5800 7401
6100

6400 7.21
6700 7,49
6800

6900 6,8477
7000

7100 8,30
7200

7500 7.84
7800

8100

8400

8700

2000

9300

9700
10000
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205557 SOHIO PETROLEUM COMPANY HOBS. 0179
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To: C. Titus September 10, 1985
SPC Mid-Continent Region PGG/090985/GC/2-5
Dallas PGG Job No.: 85-79
Attn: D. Bajak
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Geochemical Source Evaluation of Four Samples from the Ouachita
Exploration #1 and #2 Caddo River Wells, Clark County, Arkansas -
- Exploration Brief (PGG/EB315).

Four cuttings samples, two each from the Ouachita Exploration #1 Caddo
River and #2 Caddo River wells, Clark County, Arkansas, were received for
geochemical source evaluation. The wells were located in the SE/4, Sec.11-
T155-R23W. The samples were from unknown depths, but both wells were
shallow with TD's about 1000°'. All samples were Carboniferous in age and
analyzed using PGG's standardized methods for whole-rock vitrinite
reflectance, %TOC (Rock-Eval), and pyrolysis (Rock-Eval). Geochemical

source evaluation data are listed in Table 1.

Results showed:

1) #1 Caddo River well (samples WE4651 and WE4652) - thermally spent
with an average Ro of 2.34%; source richness was lean (TOC averaged

0.35%); no potential productivity (S2 averaged 0.05 kg/ton).

2) #2 Caddo River well (samples WE4653 and WE4654) - thermally spent
with an average Ro of 2.39%; source richness was lean (TOC averaged

0.31%); no potential productivity (S2 averaged 0.04 kg/ton).

PROPERTY it
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TABLE 1

SUNMARY DATA FILE
GEQCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

AP1/0CS

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE

> g0 T* we ** g0

us
AR
CLARK

SEC11,T15SR23W

CADDO RIVER

st

52

HI

Z KG6/TN KG/TN KG/TN KG/TN

FT BRT NO. TYPE /AGE (ABR.) I  DESCRIPTION
1 WEASS1 (TG SH +48 0.00 .08 17
2 WE4652 CT6 SH 22 0.00 .02 9
3 WE4453 CT6 SH +36 0.00 .03 8
4 WE4654 CT6 SH +26 0.00 .04 15



WELL/SITE :CADDO RIVER PAGE . 2

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

FT BRT (TSE) (51) /S1 KG/TN KG/TH KG6/TN KG/TN 1 (K) (TSE) (KPY)
-2 <2 -Z.
10,00 0 2,34
2 0,00 0 2,33
3 0.00 0 2:31
4 0,00 0

2.27






IRy &d 2fo

206044 wols o011 g
¢-3

SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

L,gn,z@

To: C. Titus June 20, 1985
SPC Mid-Continent Region PGG /061985 /GC/2-5
Dallas PGG Job No.: 85-52
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Source Rock Evaluation of Nineteen Samples from the Getty 1-20
Morris Well, Pushmataha County, Oklahoma -- Exploration Brief

(PGG/EB280) .

Nineteen (19) cuttings samples from the Getty 1-20 Morris well,
Pushmataha County, Oklahoma, were received for source rock evaluation. The
samples, from the 1260 to 11400' interval, were given PGG well numbers
WE3573-WE3591. Samples were from the Pennsylvanian Jackfork Formation and
Mississippian Sc:anley Group. The samples were analyzed wusing PGG's
standardized methods for %TOC (Rock-Eval), pyrolysis (Rock-Eval), pyrolysis-
gas chromatography (PGC), and whole-rock vitrinite reflectance. Source rock

evaluation data are listed in Table 1.

The sediment thermal maturity profile (Figure 1) is a graphic
representation of the detailed vitrinite reflectance analyses performed on
all nineteen (19) samples. However, only ten (10) samples generated usable
results. A linear regression applied to this data set 1indicated 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

~0.66%.

2. HGT (hydrocarbon generation threshold) would have occurred at

approximately 1000' above the surface.



Page 2

3. DGGT (dominant gas generation threshold) occurred at approximately

4000°'.
4. All sediments below 10850' were thermally spent (Ro >2.0%).

5. The gradient for the Getty 1-20 Morris well was similar to those
calculated for the Campbell 1-24, Weyerhaeuser 1-15, Weyerhaeuser

1-25, and Trotter-Dees 1-29 wells (Cole, 1985).

Petrographic analysis of the cuttings also indicated the presence of
contaminants such as walnut shells, muds, and low Ro (<0.5%) lignite
particles throughout the well. D. Bajak (Dallas, Ouachita Group) informed
PGG that the Getty wellsite geologist said the well was air-drilled. The

walnut shells, lignite, etc., indicated the use of drilling muds.

Source analyses indicated a moderate source richness for the Stanley
and Jackfork sediments. %TOC averaged 0.65% for the well and ranged from
0.29 to 1.21%. Potential productivity, as measured by the S2 pyrolysis
yield, was marginal with an average S2 of 0.92 kg/ton (ranyed from 0.21-1.61
kg/ton). However, both the $TOC and S2 values would have been enriched by
the contaminants/additives in the cuttings. The PGC result for sample
number WE3587 (9560') shows the influence of the lignite/walnut shell
contamination. The PGC result of 0.40 indicates a sample with a mixed oil/
gas proneness. But, this sample also has an Ro of ~1.75-1.80%. A kerogen
of this advanced maturity would have a very high PGC result (>1.0) and very

little S2 yield (<1.0 kg/ton at best, given a TOC of 0.79%).

REFERENCES

Cole, G.A., 1985, Source evaluation of the Sohio Weyerhaeuser 1-15 well,

Pushmataha County, Oklahoma: Technical Memorandum (PGG/TM195).
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COUNTRY

STATE
COUNTY/REGION/FROSPECT

LOCATION
WELL/SITE
APL/0CS

TABLE 1
SUMKARY DATA FILE

GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

us
0K

SEC20, TISR17E
GETTY 1-20 MORRIS
35-127-20013

+ PUSHMATAHA

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 81

52

HI

FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION £ KG/TN KG/TN KG6/TN KG/TN
1260 WEIS73 CTG SH 37 66 1,33 268
1700 WE3I574 CT6 SH 167 24 1,21 181
2200 WE3S7S CT6 SH 229 16 21 72
2700 WE3S76 CLT6 SH 29 26 W39 134
3200 WE3G77 CIG SH »38 63 .84 145
3750 WE3S78 CTG SH +93 .80 .98 185
4200 WE3579 CTG SH 1,21 72 1,19 98
4800 WE3ISBO CT6 SH 169 S0 .89 129
6130 WE3SB1 CT6 SH 94 68 78 144
6700 WE3582 (TG SH 62 162 1.19 192
7400 WEJ383 CTG SH W69 1,79 116 168
7900 WE3S84 CT6 SH V77 1.63 1.14 148
8600 WEIS8S CT6 SH W79 2,36 .82 104
9000 WE3SB6 CT6 SH 74 1,39 .89 120
9560 WE3SB7 CIG SH 79 2,80 1,61 204

10000 WE3588 CTG SH 140 88 W62 135
10500 WE3389 CTG SH 66 1,33 .38 38
11000 WE3590 CT6 SH 77 .44 1,00 130
11400 WE3S91 CLT6 3 39 87 .48 81



WELL/SITE (GETTY 1-20 MORRIS PAGE . 2

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

FT BRY (TSE) (51) /S1 KG/TH KG/TM KG/TN KG/TN 2 (K) (TSE) (KFY)
oy TR S

1260 .30 116 73

1700 .17 36

2200 .43 53 82

2700 .40 90

3200 .43 109 97

3750 .45 151

4200 .38 60 1,02

4800 .Jé 72

6130 .47 126

4700 .58 261 1,25

7400 .61 259 1.61

7900 .59 212 1.43

8600 .74 299 1.63

9000 .61 188 L3

9560 63 354 89 W5 W64 113 +40
10000 .59 191

10500 .70 202
11000 59 187 2.06

11400 .64 147
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205555 SOHIO PETROLEUM COMPANY

Petroleum Geochemistry Group

To: C. Titus September 30, 1985
SPC Mid-Continent Region PGG/091085/GC/2-5
Dallas PGG Job No.: 85-75
Attn: D. Bajak
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Geochemical Source Evaluation of Selected Cuttings Samples from

Sixteen Wells in Arkansas -- Exploration Brief (PGG/EB316).

A total of forty-four selected cuttings samples from sixteen wells in
Arkansas were received for organic geochemical analyses. The objective of
the sampling program was to assess the source rock potential and maturity of

the Paleozoics below the Cretaceous cover in southern Arkansas.

All samples were analyzed for whole-rock vitrinite reflectance, % TOC
(Rock-Eval), and pyrolysis (Rock-Eval). Source rock evaluation and well

location data are located in Tables 1-16.
Source analyses showed:

1. Cretaceous sediments (5 samples) - immature with an average Ro of
0.41%; source richness was moderate with an average TOC of 0.86%
(one sample contained very good source richness of 2.24% T0C);
potential productivity was marginal with an average S2 yield of
0.58 kg/ton.

2. Paleozoic sediments undifferentiated (39 samples) - maturities
ranged from peak o0il generation (0.83% Ro) to thermally spent
(4.58% RO) depending wupon location; source richness was moderate
with an average T0OC of 0.69% and ranged from 0.0 to 1.23%;
potential productivity was poor with an average S2 yield of 0.21

PROPE
kg/ton and ranged from 0.0 to 0.85 kg/ton. _be E)(JP"LSRXT%*«
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Four of the thirty-nine Paleozoic sediments were identified as Jackfork
Formation (Pennsylvanian age). The samples were from two wells in Sec.1 -
T10S-R31W. The maturity in this section was between 0.99 to 1.32% RO
indicating potential for light oil to wet gas/condensate at shallow depths.

Source richness was moderate with an average TOC of 0.78%, but potential

productivity was poor (average S2 of 0.22 kg/ton).

9. a4 4l

G. ole
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Enclosures: Tables 1-16

cc: M. Killgore
H. G. Bassett
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TABLE 1

PAGE ol
SUNNARY BDATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY v Us
STATE v AR
COUNTY/REGION/FROSPECT 3 HOT SPRINGS
LOCATION + SEC19,TASR1GW
WELL/SITE + #1 HENSON-CALHOUN
AP1/0CS .

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

FT BRT NO. TYFE /AGE (ABR.) 1 DESCRIPTION Z KG6/TN KG/TN KG/TN KG/TN
700 WE4332 CTG SH 21 0,06 0.00 0
1000 WE4533 CT6 SHyCALC +32 04 09 28

1375 WE4534 CTG SHyCALC 61 202 02 3



WELL/SITE %1 HENSON-CALHOUN PAGE o 2

“

DEPTH TR 61 61 TSE K2  K2(6) K2(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 i (K) (TSE} {KFY)
ot T TR
700 0 4,22
1000 .31 12 3.97

1375 .30 3 4458



TABLE 2

FAGE . 1
SUNKARY DATA FILE
GEOCHEMICAL SBURCE ROCK FOTENTIAL EVALUATION
COUNTRY 1 US
STATE ¢ AR
COUNTY/REGION/PROSPECT ¢ CLEVELAND
LOCATIDN + SEC32,T8SR11W
WELL/SITE + #1 OLIN
AP1/0CS H

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) 1 DESCRIPTION %2 KG/TN KG/TN KG/TN KG/TH

3530 WE453S CIG  CRET SHyCALC 38 2.4 221 2,29 102
3730 WEAS36 CT6 SHrCALC +88 11 +33 10



WELL/SITE 41 OLIN PAGE . 2

DEPTH TR Gl GI TSE K2  K2G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (81) /581 KG/TN KG/TN KG/TN KG/TN Z (K) (TSE) (KFY)
'Zo "Zo X

3550 .09 10 143
3750 .2 12



TABLE 3

FAGE . 1
SUMMSARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY H
STATE ¢ AR
COUNTY/REGION/PROSPECT 3 CLEVELAND
LOCATION + SEC21sT10SR9W
WELL/SITE + #1 HOLDERFIELD
AFI/0CS N

DEFTH SAHMPLE SAMPLE EPOCH FORM LITHOLDGY

FT BRT NO. TYPE /AGE

3500 WE4537 CTG
4200 WE4338 CI6
4500 WE453? CTG

C03 VISUAL KEROGEN 10C TSE 51 52 HI

(ABR.) % DESCRIPTION %2 KG/TN KG/TN KG/TN KG/TN
SHsCALC 186 +03 020 23
SH! CALC ] 79 ’ 07 . 21 27
SLIST +6% 03 +07 10



WELL/SITE 141 HOLDERFIELD PAGE .+ 2

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

FT BRT (TSE) (51) /81 KG/TN KG6/TN KG/TN KG/TN 2 (K) (TSE) (KFY)
'Zo -Z. 'Zo
3500 .13 3
4200 .25 9 50 %
4500 .30 ] 2,73

* Cretaceous Cavings



TABLE 4

PrGE o 1
SUNKARY DaTa FILE
GEQOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION
COUNTRY v Us
STATE AR
COUNTY/REGION/FROSFECT & HOT SPRINGS
LGCATION + SEC3sT6SR1GW
WELL/SITE + #1 CABE BROS.
API/0CS S

UEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSt 51 52 HI
FT 8RT NO. [YPE /AGE {(ABR.+) L  DESCRIPTION # KG/TN KG/TN KG/TN KG/TN

300 WE4S40 CTG SH 1,20 W03 05



WELL/SITE J#1 CABE BROS. FAGE ¢ 2

DEFTH TR GI 61 TSE K2  K2(G» K2(0) KFI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN r4 (K} (TSE) (KFY)

"7-0 'Zo =%

300 .38 2 1,99



FAGE o 1

COUNTRY

STATE

TABLE 5

SUKNARY DATA FILE

GEOCHEMIC

AL SOURCE ROCK POTENTIAL EVALUATION

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

%G

ENFSTEAD
SEC27:T12SR26W
#1 DOUGLAS

X

[3
L}
3
L
13
’
)
13
3
*
.
L3

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

(ABR.) %2 DESCRIPTION % KG/TN KG/TN KG/TN KG/TN

FT BRT NO. TYFE /AGE
11000 WE4341 CIG SH 36 L2 .02
11600 WE4542 CTG6 SHsCALC +92 0,00 .11 i2
12200 WE4343 CTG SHyCALC 194 104 +13 14
12500 WE4S544 CT6 SHyCALC 63 +04 104 6
13100 WE4543 CTG SH 1,23 01 09 7
13700 WE4S46 CTG SH 0.00 0.00 0.00



WELL/SITE {41 DOUGLAS PAGE o 2

DEPTH TR G6I GI TSE K2  K2(G)} K2(0) KPI GOGI CPI TAI RO D-1i3C D-13C D-13C

FT BRT (TSE) (81) /St K6/TN KG/TN KG/TN KG/TN £ (K) (TSE} (KPY)
e ‘Zo 'Zo

11000 .50 6

11600 €.00 0 1.68

12200 .32 6 1,82

12500 .50 6

13100 .10 1 1.73

13700 1.9



TABLE 6

PAGE . 1
SUHNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY ¢ Us
STATE ¢ AR
COUNTY/REGION/PROSPECT & DALLAS
LOCATION + SEC11,T8SRISW
UELL/SITE v #1 INT'L PAPER
AP1/0CS N

DEPTH GSAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) %  DESCRIPTION X KG/TH KG/TN KG/TN KG/TN

2385 WE4S47 LC SH +68 +01 03 4
2400 WE4548 CC SH 68 01 85 125



WELL/SITE %1 INT'L PAPER PAGE  , 2

DEPTH TR GI 61 TS5 K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (S1) /31 KG/TN KG/TN KG/TN KG/TN 2 (K) (TSE) (KPY)
'Zo 'Zo -1

2385 25 1 2,25
2500 .01 1 2,04



TABLE 7

PAGE v 1
SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY v UsS
STATE P AR
COUNTY/REGION/PROSPECT & GRANT
LOCATION i SEC33,TOSR13W
WELL/SITE ! $1-35 INT’L PAPER
AP1/0CS I

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY C03 VISUAL KEROGEN TOC TSE si 52 HI
FT BRT NO. TYPE /AGE (ABR.,) % DESCRIPTION % KG/TN KG/TN KG/TN KG/TN

2610 WE4S49 (C SH +87 0.00 +02

~r



WELL/SITE :31-33 INT'L PAPER PAGE , 2

DEFTH TR 61 6I TSE K2 K2(G) K2(0) KPI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (S1) /S1 KG6/TN KG/TN KG/TN KG/TN /4 (K} (TSE) (KPY)
"Zo ~Zs -Z.

2610 0,00 0 2,39



TABLE 8

PAGE . 1
SUXMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY v Us
STATE ¢ AR
COUNTY/REGION/PROSPECT : GRANT
LOCATION + SEC30sT4SR11W
WELL/SITE + #1-30 INT’L PAPER
API/0CS N

DEPTH SAMFLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) X  DESCRIPTION I KG/TN KG/TN KG6/TN KG/TN

2881 WE4330 CC SH +94 +10 32 39
2886 WE4351 CC SH 43 10 W36 130



WELL/SITE +#1-30 INT'L PAPER PAGE v 2

DEFTH TR 61 G 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) (ISE) (KPY)

% =% 'Z'

2881 .2 19 3466
2086 .15 23



PAGE . 1 TABLE 9

SUMNMARY DATA FILE
GEGCHEMICAL SOURCE ROCK POTENTIAL EVALUATIDN

COUNTRY v US

STATE ' AR
COUNTY/REGION/PROSPECT : HEMPSTEAD
LOCATION + SEC13,T105R26U
WELL/SITE + TEXACO $1WEBR
AP1/0CS R

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY C€O3 VISUAL KEROGEM TOC TSE 51 52 HI

FT BRT N0, TYPE /AGE (ABR.} T DESCRIFTION %2 KG/TN KG/TN KG/TN KG/TN
1350 WE4352 CT6 SH +35 03 6 131
1600 WE4353 CT6 SH .33 102 23 30

r

~3

2030 WE4534 CTG SH .80 + 04 12



WELL/SITE :TEXACD $#I1UEBB FAGE

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

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 2 (K) (TSE} (KFYV)
: S TRy TR
1350 .06 9
1600 .07 2 1.06

2030 .15 3 83



PAGE o d

COUNTRY

STATE

TABLE 10

SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION

COUNTY/REGLON/PROSPECT
LOCATION
WELL/SITE
AP1/0CS

*
+

*
*
L
»
[3
*
L]
L}
*
L]

:1:%5

EMPSTEAD
SEC165T10SR25W
T.RAY $1HARRIS

i

DEPTH SAMPLE SAMPLE EPOCH FORKM LITHOLOGY CO3 VISUAL KERDGEN TOC  TSE 51 52 HI

FT BRT N0, TYPE /AGE (ABR.) X  DESCRIPTION I KG/TN KG/TN KG/TN KG/TN
1800 WE4355 CTG SH 63 40 44 65
2300 WE4ASS6 CTG SH 82 3 W39 8
2800 WE4557 CTG SH 82 »32 132 37
3300 WE4358 CT6 S5H +63 A3 1 7
3800 WE4339 CT6 SH 08 36 W30 44
4220 WE4560 CT6 SH '78 30,30 38



WELL/SITE :T.RAY #1HARRIS PAGE v 2

DEPTH TR G6I 61 TSE K2  K2(G) K2(0) KPI GOGI CPI TAI RO DB-13C D-13C D-1i3C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG6/TN Z {K) (TSE} (RPY)
o 'Zo =%
1800 .48 59 1.00
2300 .92 32
2800 .30 39
3300 .38 23
3800 .35 33 1.23

4220 .50 I8 1.26



PAGE o 1

TABLE 11

SUNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

AP1/0CS

*
14
+
»
13
14
4
1)
*
»
1
L]

Us
AR
CLARK
SEC7,T11SR19W
ZICK $1GREEN

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3

FT BRT MO, TYPE /AGE

(ABR.)

b4

VISUAL KERDGEN
DESCRIFTION

T0C TSE 51 s2 HI
X KG/TN KG/TH KG/TH KG/TN

1210 WE4361 CIG

SH



~

WELL/SITE $ZICK #1GREEN PAGE . 2

DEPTH TR GI 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 KG/TN 1 (K} (TSE) (KPY)
'7-0 ‘Zq 'Zo

1210 .50 44



TABLE 12

FAGE o 1
SUKHMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY + US
STATE ¢ AR
COUNTY/REGION/PROSPECT + CLARK
LOCATION + SEC33sTSR1GH
WELL/SITE + ROSS#1 OZAN
AP1/0CS HE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 81 52 HI
FT BRT N0, TYPE /AGE (ABR.) X  DESCRIPTION % KG/TN KG/TN KG/TN KG/TN

1620 WE4S62 CIG SH 91 .09 23 23
1790 WE4S63 CTG SH +68 02 .14 21



WELL/SITE IROSS#1 OZAN PAGE . 2

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

FT BRT (TSE) (S1) /31 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE)} (KPY)
"Zo -Z. ‘Zo
1620 2 10
1790 .13 3 W7 *

*# Cretaceous Cavings



TABLE 13

PAGE . 1
SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY + Us

STATE T AR

COUNTY/REGION/PROSPECT ¢ SEVIER

LOCATION i SEC1sT10SR3IN

WELL/SITE + DAVIS $1CAGE

AP1/0CS S

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KERDGEN TOC TSE S1 52 HI
FT BRT NO. TYPE /AGE (ABR.) I DESCRIPTION 2 KG/TN KG/TN KG/TN KG/TN

1000 WE4564 CT6  CRET SH 164 30 W24 37
1660 WE4365 CT6 PENN  JKFK SH 84 04 .19 23



WELL/SITE :DAVIS #1CAGE PAGE .+ 2

DEPTH TR GI BI 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 1 (K} (TSE) {KPY)
-Z. 'Zo ‘Zo

1000 .48 78 +38
1660 .17 3 1,32



TABLE 14

PAGE o 1
SUNHMARY DATA FILE
GEDCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY + US
STATE H
COUNTY/REGION/PROSPECT & SEVIER
LOCATION + SEC1,T10SR31W
WELL/SITE + #1 Bl NIX
AP1/0CS .

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLDGY CO3 VISUAL KEROGEN TOC TSE 51 52 Rl

FT BRT N0, TYPE /AGE (ABR.)  Z  DESCRIPTION Z KG/TN KG/TN KG/TN KG/TN
1300 WE4366 CT6 PENN  JKFK SH +40 03 .12 30
1580 WE4567 CC  PENN  JKFK SH +85 01 W23 29

1583 WE4568 CC  PENN  JKFK SH 1,03 Q07 32 31



WELL/SITE +#1 B1 NIX PAGE ., 2

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

FT BRT (TSE) (81) /81 KG/TN KG/TN KG/TN KG/TN % (K) (TSE} (KPY)
'Zo ‘Zo ‘7.0

1300 120 7 1.02
1580 .04 i +99
1383 .2 9 +99



PAGE 0 1

TABLE 15

SUMKARY DATA FILE
GEUCHEKICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

AP1/0CS

DEFTH SAMPLE SAMPLE EPOCH FORK

v Us

+ AR

+ LITTLE RIVER
+ SEC18sT125R29W
: #1 ADA HILLS

LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51 52 HI

FT BRT NG, TYPE /AGE (ABR.) X  DESCRIPTIDN 1 KG/TN KG6/TN KG/TN KG/TH
2460 WE4349 CTG  CRET SH »38 03 .08 21
2990 WE4S70 C16 SH 33 03 .09 27
3390 WE4S71 CIG SH +39 03 409 23



WELL/SITE i#1 ADA HILLS

DEFTH TR &I

FT BRT (TSE) (S1)

2460 .27
2990 .25
3390 .25

GI TSE

K2 K2(G) K2(0) KPI
/81 KG/TN KG/TN KG/TN KG/TN

PAGE 2

GOGI CPI TfAI RO D-13C D-13C D-13C
)4 (K) (TSE) (KPY)
'Zo 'Zo =%

+38
I3

* Cretaceous Cavings



PAGE v 1

COUNTRY
STATE

TABLE 16

SUMKARY BATA FILE
GEOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION

COUNTY/REGION/PROSPECT

LOCATION
WELL/SITE
AFI/OCS

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY

e TT o

e o v

us
AR
HOWARD
SEC28sT115R27W
#1 STATE INS.

€03 VISUAL KEROGEN TOC TSE

51

52

FT BRT NO, TYPE /AGE (ABR.) 1  DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
1100 WE4372 CTG  CRET SH »30 L3 W09 18
1590 WE4S73 CTG  CRET SH 33 20 20 36
2250 WE4S74 CT6 SH 169 04 15 22
2800 WE4575 CTG SH 1,02 10 .48 47



WELL/SITE 41 STATE INS. PAGE v 2

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

FT BRT (TSE) (51) /St KG/TN KG/TN KG/TM KG/TN Z (K) (TSE) (KPY)
'Zo ‘Zo ‘Zo
1100 .36 10 +43
1390 33 18
230 .21 é .84

2800 .17 10 71
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206002 SOHIO PETR M COMPANY _
Petroleum Geochemistry Group l(/ogé 0095/
c-3
To: C. Titus February 7, 1986
SPC Continental Region PGG/020786/GC/2-5
. 86- /
Dallas PGG Job No.: 36-09 51&,{
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Geochemical Evaluation of Two Cuttings  Samples from Shallow
Coreholes, Weyerhaeuser Acreage, Arkansas -- Exploration Brief
(PGG/EB346).

Two (2) samples from shallow coreholes, Sevier County, Arkansas, were
received for source rock evaluation. The samples were given PGG well numbers
WE7878 and WE7879 and represent samples DQ 8-5 and DQ-27, respectively. The
samples were analyzed using standardized PGG methods for % TOC (Rock-Eval),
pyrolysis (Rock-Eval) and whole-rock vitrinite reflectance. The geochemical

data for this series of samples are given in Table 1.

Both samples were from Section 31, T7S5, R31W.

Despite mainly marginal organic carbon contents, a vitrinite reflectance
measurement was possible on one sample. The R0 value was 1.86% indicating a

dry gas maturity, only. Figure 1 illustrates the maturity scales used by PGG.

Geochemical source analyses indicated the sediments were source lean with
poor potential productivities. TOC (%) and S2 yields were 0.42% and 0.14

kg/ton, respectively.

A LS

GAC:mlc

Enclosures: Figure 1
Table 1
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..
HOUC s 1

COUHTRY
vavr

SIHIC

COLHTY, REGION/FROSFECT

LeCATION
WELL/SITE
AF 1,005

Arn
oty

] Py
At#ICAL SOURCE

TABLE 1

Li)

[ IS B

T
v L
.
HiL

AT e
SLEViTR

A o

SEC3LT75R31W

e T ee we

JKFR SHOTFOINTS

9

DEFTA SmiFLE SkMPLE ZFOCH FORM LITHOLGGY CO5 VISUAL RERGGEN 16C TSt
FT BRT NO. TYPE /AGE {ADR. ) % DESCRIFTIGW K&/
o0 WE7878 CT0 PEMM  JKFK SHeBLTY v41
20 WE7879 CT6  PEHN  JKFK SHsSLTY 42

31 32 Al
RG/TH KRG/ T RG/TH
na ’a as
[ vad .
W7 +10 33



GELL,SITE tJRFR SHOTFOINTS FAoz Z
LEFTH TR GBI I T5E K2  K2(GY KZ{®» KFI 80GI CPI ThAI RO [-i3C 0-i3C 4-i3C
FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN A Ry {780y <FFY?
50 .03 :
ol 130 i7 1430
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205997
STANDARD OIL PRODUCTION COMPANY /(/Odé Poq Y
Petroleum Geochemistry Group c 3
—
51907

To: D. McGuinness March 31. 1986

Continental Division PGG/033186/GC/2-5

Central Region PGG Job No.: 86-11

Dallas
From: Petroleum Geochemistry Group

Warrensville Classification:. RESTRICTED

Subject:  Geochemical Evaluation of Eight Sediment Samples from Five SWEPI
Wells. Pike County, Arkansas — Exploration Brief (PGG/EB353).

Eight samples from five shallow drill-holes, Weyerhaeuser Acreage, Pike

County, Arkansas were received for source rock evaluation. The drill-holes were:

Hole #85-8 : Section 1-T5S-R26W
Hole #85-9 : Section 4-T5S-R26W
Hole #85-10 : Section 5-T5S-R26W
Core #49 : Section 4-T5S-R27TW
Core #50 : Section 5-T5S-R25W

The eight samples were given PGG well numbers WE8040 to WE8047. Each
sample was analyzed using standardized PGG methods for %TOC (Rock-Eval),
pyrolysis (Rock-Eval), and whole rock vitrinite reflectance. All samples were from
the Devonian Arkansas Novaculite Formation. The geochemical data for this series

of samples are given in Tables 1-5.

Geochemical source analyses indicated that the Arkansas Novaculite samples in
this area were source lean with an average TOC of 0.02%: no potential productivity
(as measured by 52 pyrolysis) existed for these samples. Analyses from other
areas of the Ouachita’s, however, have shown good source richness and productivity
for the Laminated Zone of the Arkansas Novaculite (see Titus and Cole, 1986). |If
samples could be obtained from the Laminated Zone. these sediments may be more

definitive of the source rock potential in this area.
BP EXPLLS 470N
CFEREMCE CENTER



Page 2

Vitrinite measurements were possible on only one sample (WE8044, Hole #385-
10) due to the poor organic carbon contents. This sample had a R0 of 2.55% and
is illustrated in Figure 1. This measurement is indicative of a thermally spent

source rock.

REFERENCES:

Titus, C.A.O. and G.A. Cole. 1986, Source rock potential and sediment thermal
maturity trends of the Quachita facies of the Quachita Overthrust, southeast

Oklahoma: Continental Region Report 5130G.

9. 4 ot

9(//(. Cole

GAC:mlc
Enclosures: Tables 1-5

Figure 1

cc: M. Howe
A. Krancer
C. Titus
R. Drozd
Files (0) (2-5)
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TABLE 1

FRBL v 1
SUAMARY GRiA FILE
GEGCHEMICAL 3SOURCE ROCK FOTENTIAL EVALURTIGN
COUNTRY R
STATE PoAR
COUNTY/REGION/PROSFECT + Flkc
LOCATION + SEC1#T33R2S
WELL/SITE + HOLZ $35-3
ArL/0C3 V-

DEPTH SANPLE SAMPLE EFCCH FORM LITHOLOGY €03 VISUAL KEROGEN 70C T3 51 52 ri
FT BRT NO. TYPE /AGE {ABR.) % DESCRIPTION %L KEG/TN RG/TH KG/TN KG/Td

280 WEBD4G CT6 DEV  ARKN V03 05 GO



WELL/SITE JHOLE #35-3 Fabe ‘
DEFTH TR 6l 61 TSE K2 K2(6) K2¢0) KPI GOGI CFI TAI R0 B-13C D-i30 2-13C
FT BRT {T5E) {51) /51 KG/TN KG/TN KG/TN KG/TH . (AJ T80 (KFYS

167

260 1.00



TABLE 2

Faoc o 1
SUMMARYT TATw FILE
OEOCAEMICAL SOURCE ROCK POTCHTIAL EVALUATION
COUNTRY v 1S
3TRTE + AR
COUNTY/REGIGN/FROSPECT & 7IKE
LOCATION + SEC4,TSSRZ:M
WELL/SITE + HOLE #83-7
AP1/0C5 H
DEFTH JAMPLE SANPLE EFOCH FORM LITHOLOGY CO03 *ISUAL KEROGEN TOC  1SE 51
FT BRT MO, TYPE /AGE (ABR.} ¥ DESCRIFTION T KG/TN KG/TH
100 WEBO41 CTG DEV  ARKN ik V22
260 WEBO4Z CTG DEV  ARKN U400 G400
260 WEBO43 CTG DEV  ARKN 0,00 +01

e

i

Hi

NG/TH  KG/TN

E 2%

)

- s
o € o
gy <

-

PRV



w£ii/SITE HOLE #83-9 FAoe -

DEFTH TR GI 61 TSE K2  K2(G) K2(0) KPI GOGI CFI TAl RO 0-1i3C n-150 0-138

FT BRT (TSE) (81> /51 KG/TN KG/TN KG/TN KG/TN i (K3 (T3E: SkFYS
e TR PR

(%]
o~
~4

100 .61
260

280 .23



TABLE 3

FAGE i
SUNKARY BaTa FILE
GEOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATIGH
COUNTRY P Us
STATE ;AR
COUNTY/REGIGN/FROSFECT & PIKE
LGCATION i SECS+TSSROSY
WELL/SITE i HOLE #85-10
AFL/0CS ;-

LEPTH SAHFLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN 10C 75t 31 32 dl

F7T BRT N0, TYPE /AGE {ARR+) % DESCRIFTIGN % KG/TH KG/TH KG/TH KG/TH
220 WEGO44 CTG  DEV  ARKN W1z ol 08 &7
280 WEB045 CT6 DEV  ARKN 02 Wi Wo o 24U



WELL/SITE HOLE #83-10 PAGE v 2

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

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN Z (K) (TSE)} (KFY)
'Z * ‘Zo ~%e

220 .20 17 2035
280 .17 %0



TABLE 4

PAGE o 1
SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY » Us
STATE + AR
COUNTY/REGION/PROSPECT ¢ PIKE
LOCATION i SEC4»T3SR27W
WELL/SITE + COU #49
AP1/0CS HE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 81 52 HI
FT BRT NO. TYPE /AGE (ABR.+) %  DESCRIPTION X KGB/TN KG/TN KG/TN KG/TN

294 WEBO46 CC  DEV  ARKN 0.00 +01 09



WELL/SITE :COU #49 FAGE o 2

DEPTH TR G6I 6I TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-1IC D-13C
FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN LK) (T5E) (KPY)

"Zo 'Zo 'Zt

294 .10



TABLE 5

PAGE . 1§
SUMMARY DATA FI LE
GEOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION
COUNTRY + US
STATE HY
COUNTY/REGION/PROSPECT : FIKE
LOCATION ¢ SEC3,T5SR25W
WELL/SITE + COU 350
AP1/0CS I

DEFTH SAMPLE SAMPLE £POCH FORM LITHOLOGY CO3 VISUAL KEROGEN 70C T1SE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) 2 DESCRIPTION % KG/TN KG/TN KG/TN KG/TN

296 WEB047 CC  DEy ARKN +01 +04 10 1000



(=]

WELL/SITE iCOU #50 FAGE !

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

FT BRT (TSE) (81) /51 KG/TN KG/TN KG/TN KG/TN 4 (K} (TSE} (KPY)
'Zo ‘Zo 'Zo

296 .29 400
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QCT 27 WP \V\\ 4 o0 H0F6- 0 ¥C
M. A. RAHMAN Cr e
To: D. McGuiness August 1, 1986
SOPC, Dallas L RETe
PGG,/080186/GC/2-5
From: Petroleum Geochemistry Group
Freeport Center Class.: Restricted

Subject: Kerogen types of the Ouachita Facies-- Exploration
Brief (PGG/EB370)

At your request an attempt was made to determine the kerogen
types for the Jackfork (Pennsylvanian) and Stanley (Mississippian)
Formations in the Ouachita Overthrust. These two formations are
part of the flysch deposits, commonly formed from submarine fan
and turbidite complexes. This paper used the organic geochemical
data from four sites: the Stringtown Quarry, 1-24 Campbell well,
1-15 Weyerhaeuser well, and 1-29 Trotter-Dees well.

Traditionally, PGG uses an in-house technique for determining
the hydrocarbon proneness of a sample. This technique is
pyrolysis-gas chromatography (PGC) and is used to type the kerogen
assemblage as being oil prone, mixed oil/gas prone, Or gas prone.
This method has been wused quite successfully on the lower
Paleozoic strata in the Ouachita Overthrust region. Of particular
interest would be the dominant oil proneness of the Ordovician
Polk Creek Shale, Bigfork Chert, and Womble Shale and the Devonian
Arkansas Novaculite. Unfortunately, this technique requires an S,
pyrolytic yield (from Rock-Eval pyrolysis) >1.0 kg/ton and a
maturity <0.8% R,. Mostly due to the S, restriction, the
sediments belonging to the Jackfork and Stanley were unsuitable
for PGC. The typical s, yield from these sediments is <1.0
kg/ton. Therefore, an attempt was undertaken to type the kerogens
by using the hydrogen index (HI) and oxygen index (OI) values via

a "van Krevelen" plot. HI (SZ/TOC) and OI (S3/TOC) are calculated

PROPERTY OF

BP EXPLORAT:ON
REFFRENCF CENTFR



from the routine total organic carbon and Rock-Eval pyrolysis
analytical data. The reliability is not exceptionally good due
primarily to the influence of maturity and reworked materials
during pyrolysis.

To determine the kerogen types, the following controls were

used:
Formation $ R $ TOC Result
Jackfork <1.8 »>0.5 TYPE III
Stanley <1.0 >0.5 TYPE III
Ark. Novaculite <0.8 >1.0 TYPE II
Polk Creek Shale <0.8 >2.0 TYPE I
Bigfork Chert <0.8 >1.0 TYPE II
Womble Shale <0.8 »2.0 TYPE I-II

Figure 1, the wvan Krevelen diagram, shows that the flysch
sediments are predominantly TYPE III kerogens and would generate
mostly gaseous hydrocarbons. The lower Paleozoic sediments were
TYPE I and II kerogens and would generate mostly liquid
hydrocarbons.

It should be noted, however, that there are asphalt deposits
and seeps within the Jackfork Formation. These seeps have
different isotopic compositions than the oils derived from the
lower Paleozoic section [(-25.7 vs. >-30.0 ppt, respectively) see
Marsek, 1982 and Cole and others, 1984]}. This could imply a
localized source within the Jackfork that may be o0il prone or
mixed oil/gas prone. It is conceivable that occasional periods
of passivity (long enough to deposit small amounts of marine
shales) occurred between turbidite deposits; but, with the extent
and thicknesses of flysch deposits, these marine shales would

probabiy be very thin and extremely localized.

References




Cole, G., H. Halpern, and R. Sedivy, 1984, Geochemical
characterization and comparison of two asphalt samples from

the 1-24 Campbell well, Atoka County, Oklahoma: PGG/EB 144
Marsek, F., 1982, Pennsylvanian Jackfork Fm. Asphalts: PGG/TM 031

Tissot, B.P. and D.H. Welte, 1978, Petroleum Formation
Occurrence: Springer-Verlag, NY
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1 Fig. V.1.12. Clasification of the source
rock types by using hydrogen and oxy-
) : gen indices. This diapram is rcadily
| i comparable 10 the van Krevelen dia-
i i gram plotied from elemental analysis of
{ i kerogen (Espitali¢ ct al.. 1977)
1
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STANDARD OIL PRODUCTION COMPANY
Petroleum Geochemistry Group

TO: R. Jantzen DATE: June 10, 1987
Gulf Coast/COD
Houston FILE: PGG/061087/GC/2-8
FROM: Petroleum Geochemistry Group
Freeport Laboratory, Dallas CLASS.: CONFIDENTIAL

Subject: Thermal Maturity Assessment of the Weyerhaeuser 1-7 Well,
Le Flore County, Oklahoma--Exploration Brief (PGG/EB388).

Well cuttings samples from the 600-8000’ interval (TD at 8000’) from
the Weyerhaeuser 1-7 well, Le Flore County, Oklahoma, were received
for thermal maturity assessment via whole-rock vitrinite reflectance
techniques. Samples were selected on a 300’ basis. Data results are
listed in Table 1 and graphically illustrated in Figure 1. No
stratigraphic information was provided for this well site.

A total of 27 sample were selected for vitrinite reflectance analyses.
From these 27 samples, 11 contained no measurable vitrinite and were
reported as "NDP" (no determination possible). Sixteen samples
yielded useable results and a linear regression was applied to this
data set. The regression analysis indicated:

1.) The surface Ro was approximately O0.8% indicating that the
surface rocks were within the oil window. The lower limit of
the 0il window for moderate API gravity oils (1.35% Ro) was
at 5240°’. Therefore, oils could be preserved to depths of
5240’. However, light oils can be preserved in rocks with Ro
values as high as 1.50%, or to depths of about 6200’.

2.) The dominant gas generation threshold (DGGT; 1.00% Ro)
occurred at 2170°. DGGT is where the kerogen begins
generation of gaseous products. This is also where oils
begin to thermally crack into lighter components.

3.) Thermally spent rocks (2.0% Ro) would have been penetrated at
a depth of about 9265’ if drilling had continued.

4.) The regression calculated a maturity gradient of 4.24 DOD
units/1000’ with a correlation coefficient of 94%. The
gradient of the Weyerhaeuser 1-7 well correlates very well
with gradients calculated from other wells in the Ouachita
region. Gradients for other wells were: Shell 1-26 Arivett
(Pike County, Arkansas)- 4.06 DOD units/1000’, Campbell 1-24

"well (Atoka County, Oklahoma)- 4.85 DOD units/1000’, Getty 1-
20 Morris well (Pushmataha County, Oklahoma)- 4.43 DOD
units/1000’, Trotter-Dees 1-29 well (Pushmataha County,
Oklahoma)- 4.31 DOD units/1000’, and the Weyerhaeuser 1-15
well (Pushmataha County, Oklahoma)- 4.43 DOD units/1000°’.



Page 2

5.) Typical surface Ro values without erosion are generally
accepted as being 0.15-0.20%. Using a 0.20% Ro value for the
surface, about 14300’ of erosion has occurred at this site.

Conclusions:

The rocks penetrated by the Weyerhaeuser 1-7 well were oil mature
(0.8% Ro at the surface) to wet gas mature at TD (about 1.7% Ro). If
a source rock and reservoir rock were available, this site could have
yielded liquid and/or gaseous hydrocarbons, depending upon depth.

Source rock analyses are pending, and will be reported at a later
date.

Y

C::;7 G.A. Cole
encl: Table 1

Figure 1

cc: A. Krancer
J. Nania

M. Rahman

Exploration Briefs



DEPTH

600

700
1000
1300
1600
1900
2200
2500
2800
3000
3300
3600
3900
4200
4500
4700
5000
5300
5600
5800
6100
6500
6800
7100
7300
7600
7800

AVE %Ro

0.83
NDP
0.88
0.92
0.88
NDP
0.94
NDP
1.13
1.16
NDP
NDP
1.25
1.21
1.38
NDP
NDP
NDP
1.37
NDP
1.5
1.54
1.67
NDP
1.49
NDP
1.66

Table 1
WEYERHAEUSER 1-7 VITRINITE DATA

# PTS LOW HIGH Quality  REWORKED Ro
17 0.72 0.96 GOOD
11 0.73 1.04 GOOD
11 0.78 1.04 GOOD
7 0.76 0.99 FAIR
—— —— — 1.31
20 0.7 1.09 GOOD
—- —— — 1.59
3 1.04 1.2 POOR 1.63
4 0.99 1.32 POOR 1.62
— - _— 1.69
—— —— — 1.61
3 1.21 1.31 POOR 1.65
3 1.17 1.27 POOR
3 1.21 1.48 POOR 2.02
— — — 1.76
—- — ——— 1.88
— —— — 1.99
12 1.05 1.54 GOOD
- — -— 1.81
4 1.37 1.66 POOR 2.04
4 1.47 1.66 POOR
5 1.5 1.82 FATR 1.8
——- —— — 2.11
4 1.37 1.85 POOR 1.97
—- — - 2
5 1.47 1.89 FATR 2

e o b S L A

WEYERHAEUSER 1-7

e O b o T o R O e s e L

Ro (%) DEPTH (Feet)
0.20 -14311.
0.60 -3062.
0.85 504.
1.00 2168.
1.35 5241.
2.00 9265.

The slope of the best fit line is 4.24 DOD units/1000 ft.

The correlation coefficient is 0.97
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STANDARD OIL PRODUCTION COMPANY e

Petroleum Geochemistry Group

TO: R. Jantzen DATE: July 15, 1987

Operations, Houston
FILE: PGG/071587/GC/2-6

FROM: Petroleum Geochemistry Group
Freeport Laboratory, Dallas CLASS.: CONFIDENTIAL

SUBJECT: Contaminants used during the drilling of the Weyerhaeuser 1-22 well,
McCurtain County, Oklahoma--Exploration Brief (PGG/EB393)

Cuttings samples and formation waters (with minor amounts of an unknown
hydrocarbon) were submitted to the Petroleum Geochemistry Group for analysis
using standard techniques for hydrocarbon characterization.

The cuttings samples were analyzed using routine organic petrographic
methods. Results indicated that the marbles and phyllites penetrated ‘at depths
>14200° were contaminated with a lignite/coal rich additive (i.e. carbonox). The
metamorphic cuttings samples, generally with Ro values > 8.0%, were greatly
contaminated with lignite with an Ro value about 0.37%. Figure 1 illustrates
the Ro plot for the 14200’ sample.

The liquid hydrocarbon from the sample of formation waters was identified
as a diesel contaminant. Identification was made htrough comparison with a diesel
fuel and is shown in Figure 2. Figure 2 shows the whole oil chromatogram as
determined on the TXGC (thermal extraction gas chromatograph) for the diesel
fuel (upper chromatogram) and the contaminant from sample #1. Both
chromatograms show the same general characteristics: only normal paraffins between
C10 through 022 and pr/ph ratios about 1.5.  Figure 3 overlays both the diesel
fule and the contaminant chromatograms. (Note how well both samples compared.)
The only apparent difference between the contaminant and the dielel are the

greater amounts of Cll through 013 from the contamlnanwdw.OFThls

BP EXPLORATION
IEFERENCE CENTER



difference is probably due to the comparison to this particular diesel fuel; there are
numerous grades of diesel fuel as well as rifinery runs available on the market and
each has its own characteristics.

Figures 4, 5 and 6 illustrate the four samples [HCC222- bottle #1, 85
STKS; HCC223- bottle #2, 160 STKS; HCC224- bottle #3 268 STKS; HCC225-
bottle #4, 400 STKS] of contaminants compared to one another. Samples HCC-
222, 223, 224 and 225 were fully identical to each other, which further indicates
that the samples were some type of diesel contamination If this was an oil
which had lost its light ends due to the drilling process and the storage in the
plastic bottles, there should have been some differences among the three samples

since the above processes would have effected each separate sample at least

somewhat differently.

(/ G.A. COLE

encl: Figures 1-6

cc: M. Rahman
E. Werren

Exploration Briefs



GBO ="A8Q"1S
CB9E " =NVIW
BT "=NIW

1S =XVW

Go=N

S3ILINIX3 NI HIIH 3LIN9IT- (EILYNILINS ONII--LNVNIWVINOD) 3AILIOOY//dON--N3HHYE-—-318HYH

00°T . 22-1 H3A3IM . 002hT
om.o., .- — - ; ' 11 2an814
e . ! u ~e
08°0. % o NPT
b , RN
v /
\.\AJ H ! N
0470 | NI
;o o | S
0970/ Tl / -y B7Y
05 ot . - - 002
o
or o, - Jooe
,.A,.. . f ; ,\
N _ /.
0E'0 " s : b
" | 0
s _ e
02°0 4 < 0°G
T —.. e b -
07°0 ! 0°9
00°0

a3ue3d3T4a4 QIHOS



Z 2an314g

(0°G11-0°0 ) 8NS_222JaH
(0°GT1-0"0 aNs 125314

~—

:wo3l3og
doy

00°0

BB'PIV  }19°00F €298 98'VL By LS VWEr  vL'Be LE'VT

6°1-

81D
L1D

“EG’S
“IGO"ET
86" 02
“|Bo" 8¢

~09°GE

97 ‘¢~

810

L1D

7180°9
62 vi
g6 ee
“l6L°0E

~B6°8E



¢ 2an314 (0°ST¥-0°0 ) gNS 13S3I0 :woljogd

(0°GT1i-0°0 ) ans 22200+  :doj
86°YET 79700V €298 98'FL  6VLG  TIEF  vi'82  LEWY oo.oﬁ.m
- T
30°9
62" 73
g'22
GL" OE

86°BE



# 9andtg

(0°G1T-0°0 ) 8NS_€2200H :wo330§

(0°GTT-0°0 ) 8NsS 222030+ :doy

86 V1T 79° 007 £2'98 98°'TL 6¥ " LS TT°EY bL 82 LE' VT 00°0
J—— T . N " T : " ; " 0G'2-

=7 P

! oL
Tes 9t
0" 92

a ]
o m 795 °GE

' -

L0°Sh



¢ @2and14 (0°GT7T-0°"0 ) 8NS _p2200H :wo33jod
(0°GTT-0"0 ) gNs " 2e22d0dH :doy
86° V1T 79°00% £2°98 981/ 6V LS TT°EY v. 82 LE' VT 00°0
Aqm.m
Ter9s
Ty Ge
o ]
® q 69 vE

“86°EY



86 V1Y

9 9an3tyg

(0°GTT-0"0 ) gNS_S2eJ0H :wo3jjod

(0°GTT-0"0 ) gns 222900+ :doj

79° 007 £2°98 98" 7L 6" LS TTEY pL 82 LE'¥T 00°0
.4ﬁ.|h;,;;“,,;,. T ” " : . " . 7 E?2-
796°S
T80 v3
To1°2e
82 0E

_

9E’'8E






a .~
902965
STANDARD OIL PRODUCTION COMPANY
PETROLEUM GEOCHEMISTRY GROUP
I/": ? )
To: R. Jantzen August 11, 1987 o
CO0D, Houston
PGG/081187/GC/2-8
From: Petroleum Geochemistry Group
Freeport Lab, Dallas Class.: CONFIDENTIAL

Subject: Final report Regarding Maturity Assessment for the 0-18900’
Interval and Gas Analyses for the Weyerhaeuser 1-22 Well, McCurtain
County, OK-- Exploration Brief (PGG/EB397)

Maturity determinations via vitrinite reflectance techniques were
performed on sixty-one (61) samples from the 0-18000' interval firom the
Weyerhaeuser 1-22 well, McCurtain County, Oklahoma (located in Sec. 22,
T5S, R24 E). The well prognosis indicate that the well should have
spudded in the Ordovician Collier (surface formation) and penetrated
older rocks. The decollement fault between the Ouachitan and Arbuckle
rocks was projected to occur at the 11000 to 11500’ depths. Since the
rocks were Ordovician in age or older (depending upon depth), any Ro
measurements would have been made on solid bitumens or pyrobitumens;
vitrinite is a maceral which is formed from higher vascular plants (Late
Silurian in age or younger). Therefore, for this report, we will refer
to Ro as being measured from bitumens, not vitrinite.

The Ro results for the sixty-one (61) samples are listed in Table
1. Caution must be used in the interpretation of the data from Table 1.
Ro measurements at this level of metamorphism are based on the knowledge
and experience of the petrographer conducting the measurements.

Identification of the bitumen or organic particle is based strictly on

PROPERTY OF
BP EXPLORATION
REFERENCE CENTER



morphology which at this level of metamorphism can be mimicked by oxides
and sulfides. This makes some of the measurements subject to error,
especially the higher the measurement. The above samples are
undoubtedly metamorphic in origin; the rocks themselves were slates,
quartzites and marbles at the shallow depths and phyllites grading into
schists at greater depths. The bitumen Ro values confirm this and
suggest that the preservation of major amounts of dry gas (methane) is
doubtful. This does not mean that dry gas is not present. In clastic
sequences (low amounts of carbonates), the linit of dry gas preservation
is not really understood. Dry gas may be preserved to 6-8% Ro. In
carbonate sequences, however, dry gas is usually not preserved beyond an
Ro of 4%. This is caused mainly by the thermal degradation of the
carbonates and the subsequent dilution of any methane present. High
concentrations of COg are usually found in carbonate reservoirs beyond
4% Ro.

Caution must also be used in using the actual Ro measurements
listed above. A characteristic of solid bitumens (and vitrinite) at
these Ro levels is the anisotropy of the organic material. Each organic
particle is anisotropic and consisus of a maximum Ro, a minimum Ro, and
a mean Ro. This anisotropism is extremely large at the 6% Ro range
where it is not unusual to have a 2-4% Ro range per particle (i.e. a
single bitumen particle may have a Rop,y of 7.8%, a Ropean of 6.1%, and
a Ropjn of 4.9%). At extremely high Ro values (about >7-8%), previous
PGG studies has shown almost total extinction (Rogjp about 0%) when
measuring solid bitumens. Because of this anisotropism in the organic
particles, it will be almost impossible to detect structural elements in
the well section such as unconformities or thrust faults unless there is
a major, confirmable change in Ro (we must be sure of the maximum Ro if
a change occurs, and not just measuring a minimum or mean value).

Another problem encountered was the measurement of granular
pyrobitumens which were in samples from the 11900 through 18900’ depths.
The most accurate measurements are taken from smooth surfaces where full
reflectance from the particle occurs. However, granular bitumen is not

a smooth surface and reflected light can scatter in various directions



causing less light to reach the photometer. This causes lower than
expected values. In particular, the samples from the 11800 and 12000’
depths had measured values that were probably 10-20% too low.
Therefore, instead of the 4.44 and 4.36% Ro values, these are probably
about 4.8 to 5.25%. Most of the deeper samples contained at least a
trace of smooth measureable organic particles, even though the major
component was very fine, granular pyrobitumen, that could not be
measured with any reliability in most instances.

Due to the problems asscociated with the measurement of organic
materials at this level of metamorphism, no linear regression analysis

was conducted since the results from a regression could be misleading.

Interpretation:

The rocks from the Weyerhaeuser 1-22 well were metamorphic and
should be considered thermally spent for hydrocarbon generation. The
rocks were slates at the surface with Ro values about 4.4-5.0% which
graded into phyllites and schists at greater depths. Ro values were
greater than 8.0% at 9600-11800’. Between 11900’ and 12000’ the
decollement fault separating the Ouachita rocks from the Arbuckle rocks
was penetrated. This was indicated by the shift of the extremely
metamorphosed QOuachita rocks with Ro values >8.0% and the lesser
metamorphic (slate/phyllite) Arbuckle rocks with measured Ro values of
4.44 and 4.36% (should be corrected to 4.8-5.25% Ro due to the granular
nature of the pyrobitumen). The maturity increased rapidly after the
decollement fault was penetrated. Rocks at the bottom of the well,
14500’ to 189800°’, had average Ro values of 8.0% or greater. Accurate
measurments were hindered by the very fine granular nature of the
pyrobitumens at these depths. Visually, the rocks from 16000’ to TD had
varying amounts of pyrobitumens (sometimes moderate to rich
concentrations) indicating that at one time, these rocks had contained
moderate amounts of oils. Consequently, the oils were bitumenized, then
thermally baked, with the oils cracking to gases. Unfortunately, the
end result at these levels of maturity, is the pyrobitumen end product

and no commercial quantity of dry gas.



Gas Analyses:

Headspace gas analyses were performed on samples collected at
approximately the 14200’ depth of the Weyerhaeuser 1-22 well. These
gases samples were dominated by non-hydrocarbon gases (nitrogen, oxygen,
carbon dioxide) with hydrocarbon gases comprising a maximum of 5% of the

sample. Analytical results for the gas samples are appended.

The hydrocarbon fraction of the samples were dominated by methane (C;)
which ranged from 94-98%. Ethane (C3) was the next abundant hydrocarbon
gas and only traces of C3 through OCp were observed. Since these rocks
were metamorphic in nature, explaining the presence of C9, components is
somewhat difficult. If the gases are assumed to be in situ, we would
not expect to see the Cg, components. However, during the drilling of
this interval, the drillers added diesel fuel and Carbonox to the well.
The very low concentrations of Cg, components,as well as some of the
methane, were probably derived from the degradation of these additives

during the drilling process.

Y Lt

C:;] G.A. Cole

encl: Table 1
Gas Appendix

cc: E. Werren
A. Krancer
M. Rahman

Exploration Briefs



TABLE 1

WEYERHAEUSER 1-22 WELL

DEPTH  Ave.Ro MAX. MIN. # PTS MATURITY
240 4.9 6.07 3.1 4 SPENT
420 4.41 5.67 3.06 6 SPENT
920 5.16 6.95 3.36 2 SPENT

1400 NDP -— -—
1750 4.51 7.35 2.3 7 SPENT
2300 NDP — ——-
2840 5.97 6.98 4.9 5 SPENT
3300 NDP -_— ——
3800 NDP —- —
4300 NDP -— —
4900 6.58 7.85 5.5 5 SPENT
5400 NDP — -—
6400 6.32 6.88 5.69 7 SPENT
6900 8.42 10.21 6.97 3 SPENT
7200 NDP — -—
7500 7.91 10.17 6.42 10 SPENT
7900 7.58 10.99 5.15 9 SPENT
8400 6.43 8.43 5.15 3 SPENT
8800 7.93 10.46 6.42 5 SPENT
9200 8.1 9.25 6.94 2 SPENT
9600 8.29 9.4 6.79 5 SPENT

10100 8.12 9.46 7.11 7 SPENT

10500 9.35 9.35 9.35 1 SPENT

10900 8.19 10.35 6.41 13 SPENT

11300 8.23 10.58 7.37 11 SPENT

11800 8.8 10.27 7.73 6 SPENT

11800 8.23 9.62 7.32 7 SPENT

11900 4.44 4.84 3.78 10 SPENT

12000 4.36 6.63 3.14 15 SPENT

12200 NDP -_— —

12400 6.99 8.21 5.64 15 SPENT

12500 6.97 8.61 5.41 18 SPENT

12600 6.91 7.49 6.25 9 SPENT

12800 6.94 7.96 6.94 5 SPENT

13000 6.91 8.14 5.2 17 SPENT

13200 6.63 7.82 5.06 13 SPENT

13400 7.57 8.86 6.48 10 SPENT

13800 7.79 9.76 5.99 7 SPENT

14000 NDP J— —

14200 NDP LIGNITE CONTAMINANTS -- 0.37% Ro

14400 NDP LIGNITE CONTAMINANTS —- 0.38% Ro

14600 8.47 (1 POINT) LIGNITE CONTAMINANTS

14800 NDP - —

15000 ~  8.67 11.09 7.35 7 SPENT

15200 7.75 8.04 7.32 4 SPENT

15400 8.29 10.35 6.00 4x SPENT

15600 8.57 10.78 7.25 8 SPENT

15800 9.09 9.67 8.38 4x SPENT



DEPTH

16000
18200
16400
16600
16800
17000
17100
17400
17700
18000
18300
18600
18800

Ave. Ro MAX.

7.91 8.99
NDP _—
8.26 9.99
7.03 7.04
NDP _—
8.34 8.58

TABLE 1

MIN.

6.82

6.563
7.02

7.99

NDP--NO DETERMINATION POSSIBLE

*

—-LIGNITE CONTAMINANTS

4 PTS.  MATURITY

2 SPENT
2+ SPENT
2+ SPENT
34 SPENT
2 SPENT

1 PARTICLE- 9.8% Ro
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SAMPLE 18A
COMPONENT

METHANE
EHTANE

PROPANE
I1S0-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

SAMPLE 18B
COMPONENT

METHANE

ETHANE

PROPANE
ISO-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
O0XYGEN
NITROGEN

SAMPLE 18C
COMPONENT

METHANE

EHTANE

PROPANE
ISO-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

BULK COMP. PPM

43213
1337
29

1

1

o

o

350
16900
404000

BULK COMF, PPM

53396
3283
66

1

1

o

o
17950
4100
501230

BULK COMP. PPM

53310
3265

2280
31410
183040

ATR-FREE COMP. PPM

43213 o
1337
29

OCOO0OO0OO0OOMNMD

ATR-FREE COMP. PPM

53396 9
3283
66
1
1
0]
0]
17944
0o
485937

OCOO0OCOUN

ATR-FREE COMP. PPM

63310 %
3265
66

Pt
oNoRoNoNoX., RN

XHC

.834
. 999
.065
.002
.002
.000
.000

.085
.785
.116
.002
.002
.000
.000

.112
.764
.117
.002
.005
.000
.000



"SAMPLE 19

COMPONENT

METHANE

EHTANE

PROPANE
ISO-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

BULK COMP. PPN

47855
1927
39

1

1

0

o)
12320
61100
414000

SAMPLE DST CYLINDER

COMPONENT

METHANE

ETHANE

PROPANE
ISO-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

SAMPLE CHAMBER

COMPONENT

METHANE

EHTANE

PROPANE
IS0-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

BELOW CIRC SUB
COMPONENT

METHANE

EHTANE

PROPANE
IS0-BUTANE
BUTANE
ISO-PENTANE
PENTANE

CARBON DIOXIDE
OXYGEN
NITROGEN

BULK COMP. PPM

1504
43

11

2

2

o)

)

720
136000
41360

BULK COMP. PPM

BULK COMP. PPM

-
-3
W

COO0O0O0O=RO®

AIR-FREE COMP. PPM

47655
1927
39

1

1

o

0o
12223
0
186097

o)
OO00O0OO0OWM

ATR-FREE COMP. PPM

1504 el
43
11

| V)
OCOO0OO0OONMD

ATR-FREE COMP. PPM

30607
612

12

1

1

1

o

323

0o
340863

©

OOO0OO0OOMW

AIR-FREE COMP. PPM

1016332 @
7R Tt s
ﬁ%’{bz;ﬁu NI, EITRRR

ofojoNoNok N )

eXoXoRoNeol

XHC

.034
.883
.078
.002
.002
.000
.000

XHC

.287
.753
.704
.128
.128
.000
.000

KHC

.307
.645
.039
.003

.003
.000

KHC

.241
.872
.077
.000
.010
.000
.000
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STANDARD 0IL PRODUCTION COMPANY

Petroleum Geochemistry Group

TO: R. Jantzen DATE: October 6, 1987
COD, Houston
FILE: PGG/100687/GC/2-8
FROM: Petroleum Geochemistry Group
Freeport Laboratory, Dallas CLASS.: Restricted

SUBJECT: Source Rock Evaluation for the Weyerhaeuser 1-7 Well, Le Flore
County, Oklahoma--Exploration Brief (PGG/EB405)

Cuttings samples from the Weyerhaeuser 1-7 well, Le Flore County,
Oklahoma, were analyzed for their source quality. One-hundred foot composited
cuttings samples were submitted for total organic carbon and Rock-Eval
pyrolysis as per PGG standardized methods. Vitrinite reflectance results were
reported on in PGG/EB 388.

Forty samples from a total .of seventy-seven composited samples were
analyzed (see attached table). Sourcel‘qpality results were dismal. Average
TOC contents (determines the source riqhness) for the well averaged 0.27% and
ranged from 0.04 to 0.88%. So pyrolysis yields (determines the potential
productivity) averaged 0.15 kg/ton and ranged from 0.00 to 0.43 kg/ton.
Pyrolysis yields reflect true richness and potential only for samples that are
jmmature to oil window mature, since the yields decrease with maturity.
Generally, reliable results are obtained from samples with Ro results less
than 1.0% (for rich samples with >3.0%4 TO0C), and at 0.8% Ro for samples with
moderate to good TOC. Only the uppermost interval (0-1000’) of the well meets
these criteria. From this interval, it was concluded that the well samples
analyzed contained poor (lean) source richness with only negligible potential
for gaseous hydrocarbons. The hydrogen index values (averaged 50) indicated

that only gaseous hydrocarbons could be generated, and only in small amounts.



Even though no detailed stratigraphic information was provided by
COD/Houston, these samples were believed to be representative of the Ouachita
flysch rocks. If so, the sample results were very similar to those determined
for the Ouachita Overthrust region. The flysch rocks are mostly source lean
with no or little potential for generating hydrocarbons. The first known
source rock usually penetrated by wells in this part of the OQuachita region is
the Devonian Arkansas Novaculite, and then the Ordovician rocks deeper in the
section (Polk Creek, Bigfork Chert, and Womble). Unfortunately, these rocks

are usually overmature (Ro values > 2.0%) in this region due to the extremely

deep burial.
References

Cole, G.A., 1987, Thermal maturity assessment of the Weyerhaeuser 1-7 well, Le
flore County, Oklahoma: SOPC, Exploration Brief (PGG/EB388).
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i / G.A. Cole

encl.: Source Rock Data Table

cc: M. Rahman
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SAMPLE § DEPTH

WED312
WE9313
WE9314
WES316
WES318
WES317
WES318
WE93189
WE9320
WE9321
WE9322
WE9323
WES324
WE9326
WE©9328
WE9327
WES328
WES329
WE9330
WEQ331
WE9332
WES333
WES334
WES336
WES338
WE9337
WES338
WES339
WES340
WES341
WE9342
WE9343
WES344
WEQ346
WE9346
WES347
WES348
WES349
WE9350
WE9361
WE93!.2
WES3563
WES364
WE9366
WE9366
WEQ367
WES368
WE9368
WES360
WES381
WE93682
WES363
WES364
WES365
WES368
WES367
WES368
WES389
WES370
WES371
WE9372
WES373
WEQ374
WES376
WES376
WE9377
WES378
WES379
WES380"
WES381
WES382
WED383
WE9384
WES386
WES386
WES387
WES388
WE9389

Weyerhaeuser 1-7 Source Rock Data Table

800

700

800

900
1200
1100
1200
1300
1400
1600
16080
1789
1809
1990
2000
2100
2200
2300
2409
2600
2600
2700
2800
2900
3000
3180
3200
3300
3400
3600
3600
8700
3800

4000
4100
4200
4300
4400
4600
4600
4700
4800
4900
6809
6109
5280
6300
5400
6600
6809
6700
5800

6000
8100
6209
6300
6400
6680
eeeo
8780
8800
8900
7000
7100
7200
7300
7400
7600
7608
7780
7880
7900
8090
8252
8278
8280

s1
8.06
9.13
0.66
0.68
$.12
8.02
g.08
6.07
9.03
8.07
£.34
6.05
8.18
8.02
0.07
€.08
0.87
0.02

8.07
6.00
6.04

9.082
0.056

$2
5.32
5.13
.23
0.20
6.26
6.18
@9.43
£.26
£.12
£.26
8.22
£.23
£.36
£.18
8.30
6.42
6.16
6.16
s.00
0.00
6.17
£.22
2.88
£.12-
0.00

.18
6.19°

0.05
8.07
0.13
8.860
6.00
0.28
9.92
8.17

6.07
8.85

T0C
p.88
8.31
6.18
8.156
g.1¢
0.14
6.10
6.26
0.34
0.46
€.04
0.36
9.45
8.32
9.41
0.47
0.20
©.36
8.18
8.87
0.49
0.44
.35
8.07
8.2%

9.33
g.38

8.36

8.22
8.32
9.82
8.20
6.156
8.1%6
0.12
8.26

8.18
0.67

TMAX
458
449
374
409
397
331
489
361
867
412
302
469
448
302
373
398
3es
361
286
278
362
3/8
3062
302
306
367
394
276
385
305
302
364
331
2680
266
302
280
308

449
364

0.18
0.50
e.18
8.23
8.32
8.17
8.16
8.22
8.21
9.21
8.61
2.18
2.22
2.10
2.19
9.168

8.32
9.12

0.00
2.19

8.2
9.26

0.00
2.69
g.14

8.27
9.00

2.20
3.50

0.60

HI
38
41

82

83
80
1.3
73
89
41

34
60
22

38
62

21
40
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STANDARD OIL PRODUCTION COMPANY

Petroleum Geochemistry Group

TO: A. Krancer DATE: January 12, 1988

Exploration-Onshore, Houston
FILE: PGG/011288/GC/2-8

FROM: Petroleum Geochemistry Group
Freeport Laboratory, Dallas CLASS.: CONFIDENTIAL

SUBJECT: Source Quality Evaluation and Thermal Maturity Assessment of the
Stewart 1-8 Well, Weyerhaeuser Acreage, Hempstead County,
Arkansas--Exploration Brief (PGG/EB413)

Well cuttings samples from the 0-8518’ interval (TD at 8518’) from the
Stewart 1-8 well, Weyerhaeuser acreage, Hempstead County, Arkansas, were
received for thermal maturity assessment vial whole-rock vitrinite
reflectance techniques and for source quality determination (total
organic carbon [TOC], Rock-Eval S; and Sg pyrolytic yields). Samples
were selected on a 500’ basis. Data results are listed in Table 1 and
the vitrinite reflectance profile is graphically illustrated in Figure 1.
No detailed stratigraphic information was provided for this well site,
but PGG was informed that the 0-1000’ section was Cretaceous in age and
the interval greater than 1000’ belonged to the Ouachita flysch series.

A total of 25 samples were selected for vitrinite reflectance analyses.
From these twenty-five (25) samples, seven (7) contained no measurable
vitrinite and were reported as "NDP* (no determination possible). Two (2)
samples (from 300’ and 500') were from the Cretaceous rocks which
indicated that this section was immature as shown by a R, of 0.33% at
500’. Sixteen (16) samples from the Pennsylvanian age flysch rocks
yielded useable results and a linear regression was applied to this data

set . The regression analysis indicated:

1.) The surface R, was approximately 0.3% indicating that the

surface rocks of Cretaceous age were immature.
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2.) The Cretaceous-Pennsylvanian unconformity occurred at
approximately 1000’. The pennsylvanian rocks at this boundary had an R,
of about 1.0%. The dominant gas generation threshold (DGGT; 1.00% R,)
occurred at this point. DGGT is where the kerogen begins generation of
gaseous products and where oils begin to thermally crack into lighter
components. All Pennsylvanian age rocks in this well, therefore, are

beyond the oil generation window of 0.6 to 1.0% R,.

3.) The rocks between 1000’ to 3440’ (1.0 to 1.35% R,) could
reservoir oils, and the rocks between 3440 to about 5900’ (1.35 to 1.75%
Ry) could reservoir light oils and condensates, respectively. Only dry
gas would be expected from 5900’ to TD (R, greater than 1.75%).

4.) Thermally spent rocks (>2.0% R,) were penetrated from 6890’

to TD. Only dry gas would be reservoired in these rocks.

5.) The regression calculated a maturity gradient of 4.94 DOD
units/1000’ with a correlation coefficient of 96%. The gradient of the
Stewart 1-8 well correlated reasonably well with gradients calculated
from other wells in the Ouachita region. However, this well had a
slightly higher maturity gradient possibly indicating that this local
area had a higher geothermal gradient in the past. Gradients for other
wells were: Shell 1-26 Arivett (Pike County, Arkansas)- 4.06 DOD
units/1000°, Campbell 1-24 well (Atoka County, Oklahoma)- 4.85 DOD
units/1000°, Getty 1-20 Morris well (Pushmataha County, Oklahoma)- 4.43
DOD units/1000’, Trotter-Dees 1-29 well (Pushmataha County, Oklahoma)-
4.31 DOD wunits/1000°, the Weyerhaeuser 1-15 well (Pushmataha County,
Oklahoma)- 4.43 DOD units/1000’, and the Weyerhaeuser 1-7 well (Le Flore
County, Oklahoma)- 4.24 DOD units/1000’.

6.) Typical surface R, values without erosion are generally
accepted as being 0.15-0.20%. Using a 0.20% R, value for the surface,

about 13340’ of erosion has occurred at this site.
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Source rock analyses for the Stewart 1-8 well indicated that the
Pennsylvanian section penetrated had no source potential, whatsoever.
The TOC contents averaged 0.33% (ranged from 0.17-0.62%); S1 and 8o
pyrolytic yields averaged 0.03 and 0.14 kg/ton, respectively. All

pyrolytic yields were considered negligible.
The Cretaceous section (0-1000’) had poor source potential based on

two sample results. TOC was less than 0.15% and pyrolytic yields were

negligible.
CONCLUSIONS:

The Pennsylvanian age rocks penetrated by the Stewart 1-8 well were
gas mature (1.0% R, at the unconformity boundary) to thermally spent at
TD (about 2.35% R,). These rocks contained no source rocks capable of
generating or reservoiring commercial quantities of hydrocarbons. If a
source rock and reservoir rock were available, this site could have
yielded liquid hydrocarbons (oils and /or condensates-wet gases) in the

0-5900’ interval and gaseous hydrocarbons at depths greater than 5900°.

94.

G.A. Cole
encl: Table 1

Figure 1

cc: T. Legg
R. Jantzen
M. Rahman

Exploration Briefs
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Sample §

WES760
WES751
WES762
WES763
WES7E4
WES7E5
WES768
WES757
WES768
WES769
WES7882
WES761
WES762
WES783
WES764
WES786
WEH788
WEST787
WE9788
WES789
WES770
WES771
WES772
WES773
WED774
WES776
WES778
WES777
wWreegl
WFose2
WFopo3
WFo004
WFoe06
WF20806
WFeee7
WF2008
WF 2209
WFe210
WFoo11
WF2012
WF2913
WFe014
WFo016
wrosie
WrFes17
WFe218
WFpo19
wrFes2e
WFpo21
WFB2922
WF0023
WFoe24
WFP025
WF2826
WFo027
WFop28
WFeg29
WFed3e
WF2931
WF2832
WF2233
WFe034
WFea36
WFeo3e
WFee37
WFog38
WFR238
WFo240
WFe241
WFep42
WFDo43
WFB244
WFoe456
WFB248
WFoe47
WF8048
WF2oes
WFo098
WF2091
WF2292
WFe93
WF2094
WFee9es
WF2096
WF2e9e7
wrFoees

Depth

o
189
200
300
420
1.0
800
782
8ee

L

1090
1162
1200
1328
14029
1508
1800
1720
leee
1600
2008
2180
2208
2300
2400
2600
20088
2700
2800
2900
3000
3ieo
3208
3320
3400
3acoe
eoes
3700
3800

39988

4200
4100
4208
4308
4489
4600
4800
4700
4800
4900
5800
5108
652088
6300
5422
66022
5600
6700
6600
6980
eoeo
8120
8209
8328
84020
e5002
8808
8708
8802
8908
7002
7108
7200
7308
7400
7600
7600
7700
7800
7900
8020
8199
8220
8389
8400
8see
TD-8618

Age
CRET

PENN

Form.

JKFK

TOC

2.08
9.13

£.43

8.82

0.28

9.27

90.28

2.23

.26

8.23

9.42

9.23

8.37

S1

e.00
8.02

8.02

0.02

9.04

8.92

0.04

.02

s2

2.00
.07

0.04

.32

0.00

.02

.09

0.17

.02

Ro

£.33

1.83

1.13

l.23

1.28

1.38

1.39
l.49

NOP
NOP

1.80

1.98
2.18
2.04

2.12

2.35

2.33

1ABLE

Pts.

11

12

12
21

14

18

11
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SPC Mid-Continent Division
Dallas, Texas PGW/010384 /HH/2-5
From: Petroleum Geochemistry Group

Warrensville Classification: RESTRICTED

Subject: Geochemical Evaluation of a Single Liquid Hydrocarbon
Samples from the Texas 0il and Gas #1 Anson Well, Atoka
County, Oklahoma -- Exploration Brief (PGW/EB10%4).

A single liquid hydrocarbon sample (PGW sample identification
number HCB-416) was received by PGW. The sample was recovered from a
drill depth of 7101-7119 ft., in the perforated Devonian Arkansas
Novaculite. A geochemical characterization of the oil was performed
as well as a comparison with h§arocarbons from the Taylor #1 well
(HCB-006), the Stringtown Quarry (HCB-275), the #1 0'Steen (HCB-092),
the #3 Victor (HCB-091), and the #1 Jones (HCB-092) wells.

Summary characteristics for the crude samples are given in Table
1. The Stringtown Quarry sample was extensively biodegraded thus
precluding any n-alkane/isoprenoid data. Characteristics of the #1
Anson oil will be discussed first, followed by a comparison with the

other hydrocarbons,

The Summary Hydrocarbon Data Sheet and the Summary Hydrocarbon
Data Log for HCB-416 are given in Table 2 and Figure 1, respectively.
Figure 2 gives the saturate C15+ gas chromatogram. The maximum at
n-C17 on the gas chromatogram (Figure 2), the small quantities of
pristane and phytane, the low sulfur content and values of the
Thompson Paraffin Indices of I=1.75 and II=33.4 (see Table 3) indicate
a highly mature petroleum sample. However, the presence of a

naphthenic hump centered under ~n-C23 (Figure 2), the low APT®

3P EXPLORATION
“ERENCE CeNTE

R
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(18.6°), the low distillate (B.P.<200°C) content (5.5%) and the
presence of 3.1% asphaltenes argue that the sample is immature. The
reason for this apprent contradiction may be that the oil represents a
mixture, the majority of which is highly mature, to which a minor

- immature component has been added.

The mature component appears to be best renresented by the #1
0'Steen (HCB-090), #3 Victor (HCB-091) and the #1 Jones (HCB-092)
petroleums (Table 1). The Taylor #1 (HCB-006) and Stringtown Quarry
(HCB-275) samples appear to be partially biodegraded and extensively
biodegraded (respectively) members of this or a similar family. When
the oils are plotted in carbon isotopic type-curve fashion (Figure 3),
it appears that all samples except the #1 Anson are in close isotopic
agreement. The #1 Anson petroleum is 0.3-0.5 ppt heavier than the
others (except in the distillate fraction where it is >1 ppt heavier).
This argues that the immature component alluded to previously is
isotopically heavy; perhaps quite heavy because it is thought to be
only a minor component. Also, it would appear that this fraction is
an early bitumen-like material. This, when mixed in small quantities
(< 20%) with a highly mature hydrocarbon like those at Victor, 0'Steen
and Jones could give rise to the Anson oil. This is corroborated by a
comparison of the data in Table 1, namely the APIO, % Asphaltenes, %

13C values. This material could have been

Distillate, and §& .
oil
incorporated by extraction from less mature beds as the oil migrated

to its present reservoir.

While the Anson hydrocarbon does show obvious correlation to the
0'Steen, Victor and Jones oils, there are differences between these
oils and the Taylor and Stringtown samples. These differences were
not evident from the isotopic type-curves (Figure 3) or the ENVPLOT
(Figure 4) where all the petroleums cluster reasonably close to the
Marine source environment line. However, the difference is noticeable
in some of the data in Table 1. Namely, high Pr/C17 and Ph/C18 ratios
in Taylor (>0.8) and low values in Victor, Jones, 0'Steen and Anson
(<0.31). No values are recorded for Stringtown as it was heavily

biodegraded with no n-alkanes and isoprenoids remaining. It should be
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pointed out that these differences may be due to Taylor and Stringtown
being partially and extensively biodegraded (respectively), and
perhaps early-mature. If the oils are all related, they can be
plotted on an AIMAT oil maturity plot (Figure 5). The Taylor sample
. is seen to be least mature, the Victor most mature. The Anson oil may
be pulled off the line by the minor immature component. It should be
remembered, however, that this plot is only useful for comparison if
the Taylor oil is of the same family as the others. The saturate C15+
gas chromatograms for all the hydrocarbons are shown in Figure 2
(Anson) and Figures 6-10 (0'Steen, Victor, Jones, Taylor and
Stringtown, respectively). The mature 0'Steen, Victor and Jones oils
have previously been reported to be of the same family. (PGW/TM0O78
(1)). Their chromatograms (Figures 6-8) are not greatly different
from the Anson (Figure 2) with the addition of the previously
discussed mature component. However, the appearance of the Taylor
(Figure 9) and Stringtown (Figure 10) chromatograms are different. A
distinct bimodal hump exists in the naphthenic envelope. Along with
the other reported differences between the two groups of oils, this
may also be due to the effects of biodegradation and/or very immature

Taylor and Stringtown samples.
In conclusion:

(1) The Anson oil appears to be related to the Victor, Jones and

0'Steen hydrocarbons.

(2) The Anson oil contains a minor, isotopically heavy, early

Zgamature bitumen component.

(3) The Taylor and Stringtown hydrocarbons may be of a different
family than the above oils, or more likely, differ from them

because of biodegradation and/or maturity.

Summary hydrocarbon data sheets (Table 2 and Tables 4-8) and
Summary hydrocarbon data logs (Figue 1 and Figures 11-15), are given
for the Anson, 0'Steen, Victor, Jones, Taylor and Stringtown,

respectively.
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Geochemical Characterization of 0ils
and Total Soluble Extracts Recovered
from the #1 Jones, #1 0'Steen, and #3
Victor Wells, Isom Springs Field,
Marshall County, Oklahoma.(PGW/TMO78).
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Enclosures: Figures 1-15
Tables 1-A8
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TABLE 2

FAGE 1 14.31.10,  01/04/84
SUKMARY HYDROCAREON DATA SHEET
COUNTRY:US WELL/SITE: 41 ANSON SAMPLE IDIHCE416 FORMATION:ARKN
STATE 10K LOCATION :SEC35,T25R12E TYPEIOIL  AGE/EFOCHIMS/IEV
COUNTY (ATOKA API/ZOCS $35-005-20094 DEFTH(FT): 7101
PGW JOB:83117 REPORT ¢ DATA BASEIFPGW
INSPECTION DATA SIMULATED DISTILLATION N-ALKANE FENTACYCLANE
T DEGC ZWT DEGC CONTENT CONTENT
SPECIFIC GRAV. o943 % WT SATURATES NORMALISED DIST
APT GRAV. ¢ 18,40 - mm——— ee- :
SULFUR T .04
NITROGEN 4 IH I8P 152 cio H
RAX TS 2 184 352 395 €11 3 B!
WAX NPT DEG C: 4 207 M 402 C12 1 .%00 |
ASPHALTENE (1) 7WT: 3.08 5 23 56 410 CI3 ¢ 1.240 G
NICKEL (PPK) 8 237 38 417 C14 © 1.680 N
VANADIUN (PPK) < 10 249 &0 425 CIS ¢ 2,030 0:
RESIDUE 12 21 82 433 C16 1 2,420 U
BPT>200C W 95 14 271 44 441 €17 ¢ 2.880 Vi
16 278 66 449  C18 1 2,950 ALFHA 3
GEOCHEMICAL DATA 18 285 48 458 C19 ¢ 2.850 BETA !
20 291 70 466  C20 & 2,500 GAMA 1
RESIDUE BPT>200C 22 299 72 475 €21 ¢ 2,230 DELTA @

" TYPE ANALYSIS 24 305 74 483 C22 | 1.930 EPSILON :
SATURATES  ZWT: 45.71 26 M3 746 492 €23 1 1.660 ZETA 3
ARONATICS  ZNWT: 1B.60 - 28 iy 78 901 C24 | 1,430 ---=memmmm————-
FOLARS T 12,43 30 325 80 St1 €23 ¢ 1,310 STERANE
ASPHALTENE(2)ZWT: 3,24 32 31 82 521 €26 ¢ 1.080 CONTENT
N-ALKANE INT? 30446 34 337 84 531 €27 760  NORMALISED DIST
N-ALKANE CPI '} 1.07 36 343 B84 €28 ¢ 080 --mmemmememee--

ACYCLIC ISCPRENOID . 38 349 68 £29 ¢ 400
FARNESANE  ZWT! .15 40 3/ 90 €30 ¢+ 310 11
ACYCLIC C16 ZWT: .48 42 381 92 e 21
ACYCLIC C18 ZWT: .54 44 38 N €32 ¢ 3
PRISTANE wre .87 44 374 9% ci3 ¢ 41
PHYTANE W7 .58 48 381 98 ci4 | I
PRISTANE/PHYTANE ¢ 1,51 30 388  FBP € 61
. PRISTANE/N-C17 HEY. €36 7.
PHYTANE/N-C18 P20 8
NICKEL/VANADIUN ¢ LA
p-13 C(OIL) 1-29.83 1, 10 ¢
D-13 C(DISTILLATE) {-28.44 ., 11
D-13 C(SATURATES) :-30.10 Z. 12
D-13 C(ARONATICS) :-29.68 X 13
D-13 C(POLARS) 1-29.52 7, 14 3
D-13 C(ASPHALTENES):-29.5% Z. 151
D-13 C(RESINS) : 1. 16 3
D-34 SULFUR : ') 17 3
D-2 DEUTERIUN : 1. 18 ¢
D-15 NITROGEN : 19 191



TABLE 2 (cont'd)

"
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SUMNARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE AMALYSIS - DISTILLATE FRACTION BPT<200 DEG C

SAMPLE ID  HCBA14 WELL/SITE ¢ #1 ANSON

1 ISOBUTANE v 012 39 2s3-DIMETHYLHEXANE v 0302

2 N-BUTANE v 073 40 2-METHYL-3-ETHYLPENTANE v 1,855

3 ISOPENTANE HEY 41 2-METHYLHEPTANE :

4 N-PENTANE i WA38 42 A-HETHYLHEPTANE v 1075

5 2,2-DIMETHYLBUTANE v 028 43 354-DIMETHYLHEXANE :

6 CYCLOPENTANE v 088 44 1-C-2-T-4-TRIMETHYLCYCLOPENTANE ¢  .882

7 23-DIMETHYLBUTANE v 058 43 J-ETHYLHEXANE VI

8 2-HETHYLPENTANE v 401 46 3-METHYLHEFTANE :

9 3-METHYLPENTANE P70 47 1-C-3-DIMETHYLCYCLOHEXANE :

10 N-HEXANE ¢ 1519 48 3-METHYL-3-ETHYLPENTANE :

11 2,2-DINETHYLPENTANE v 389 49 2+255-TRIMETHYLHEXANE V214
12 METHYLCYCLOPENTANE + 4089 50 1,1-DIMETHYLCYCLOHEXANE :

13 2,)4-DIMETHYLPENTANE ¢ 045 51 {-METHYL-C-2-ETHYLCYCLOPENTANE © .117
14 292, 3-TRINETHYLBUTANE : 52 1-HETHYL-C-3-ETHYLCYCLOPENTANE © ,374
13 BENZENE v 1123 53 212+4-TRIMETHYLHEXANE v 104
16 CYCLOHEXANE: HE 1Y) o4 1-T-2-BINETHYLCYCLOHEXANE Y2
17 2-NETHYLHEXANE v 784 55 N-OCTANE ¢ 7.600
18 2y3-BINETHYLPENTANE Y784 36 2s4»4-TRIAETHYLHEXANE HEFP Y.
19 1,1-DIMETHYLCYCLOPENTANE HEY $ LU 57 213y 3-TRIKETHYLHEXANE ¢ 490
20 J-METHYLHEXANE W73 58 2,2-DINETHYLHEPTANE I
21 1-C-3-DINETHYLCYCLOPENTANE V207 59 213s5-TRIMETHYLHEXANE :
22 1-T-3-DINETHYLCYCLOPENTANE v 201 40 ETHYLCYCLOHEXANE V24605
23 1-T-2-DINETHYLCYCLOPENTANE Y b)) 41 ETHYLBENZENE HEN 38
24 252,4-TRINETHYLPENTANE : $2 1-C-3-C-5-TRIMETHYLCYCLOHEXANE
25 3-ETHYLPENTANE : 63 H-XYLENE v 4604
.26 N-HEPTANE ¢ 3.805 54 P-XYLENE HEE$ 5
27 252-DIMETHYLHEXANE HER X1 65 O-XYLENE HE 1345
28 METHYLCYCLOHEXANE v 34073 46 N-NONANE yo8n
29 1,1,3-TRIMETHYLCYCLOPENTANE NS LY/ 47 1SOPROPYLBENZENE v 388
30 ETHYLCYCLOPENTANE HEYs [ 48 N-PROPYLBENZENE HEN LY,
31 2,5-DIMETHYLHEXANE ' 49 1-METHYL-3-ETHYLBENZENE HED PR K]
32 2,4-DIMETHYLHEXANE 28 70 1-HETHYL-4-ETHYLBENZENE V607
33 292, 3-TRIMETHYLPENTANE Vo132 71 1935-TRIMETHYLBENZENE HER (7]
34 1-T-2-C-4-TRIMETHYLCYCLOPENTANE | 077 72 1-METHYL-2-ETHYLBENZENE Y X))
35 1-T-2-C-3-TRIMETHYLCYCLOPENTANE © 73 N-DECANE v 1787
34 243)4-TRIMETHYLPENTANE HEN % 74 P-METHYLISOPROPYLBENZENE K
37 TOLUENE V2,378 75 N-BUTYLBENZENE ¢193
38 3+ 3-DINETHYLHEXANE HEYYS 76 N-UNDECANE VAN



SUMMARRY HYDOROCARBON DATA LOG

CENT .

( DEG.

RELATIVE PERCENT RELATIVE PER CENT BOILING POINT

RELATIVE PERCENY

RELATIVE PERCENT

ot .

s .

° L l
]

FIGURE 1. HYDROCARBON DATA
PETROLEUM TYPE
AC( URAY T - of - LE.CT
cUFTIF T TRAVITY TR FET
“ULPHUR v o4t G 38 .
R WAX : T . '
VAX M. 7. o€~
ASPHAL TENES LA 3.28
NICKEL &)
VANADIUM Py
NICKEL 7 YANADIUM RAT1O
N1TROCIN 7 41,
; TYPE ANALTSIS
SIMULATED DISTILLATION SATURAIFS v at es v ,
AROMA!ICT 7. 1e.re '
POLARS 7 Wl 12 43 :
K - ALKANE Pl Ve :
N - ALKANE 2 #f. OF SATURATES 35.£6 :
PRISTANE 7 PHYTANE RATIO i St :
PRISTANE /7 N - C17 0.33 ;
PHYTANE / N - CiB 0 .0 !
CARBON 1SOTOPE RATIO €13 I. -29.83
SULPHUR 1SOTOPE RATIO S34 2,
DEUIERIUN 1SOTOPE RATIO D2 2.
V1TROGEN 1SDTOPE RAT10 NIS 2.

% WT. DISTILLATE

NORMAL ALKANE DISTRIBUTION

I|||||||IIIII|II i1
. ' ' y i
16 i¥3 10 13 0

ALKANE

s

CARBON NUMBER OF N -

ACYCLIC ISOPRENOID DISTRIBUTION

/

(USRI T BT B ]

CARBON NUMBER

STERANE DISTRIBUTION

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

~ 2 A ¢ " s v v ’ » )

PENTACYCLANE DESIGNATION

STABLE CARBON 1SOTOPE PROFILE

DISTILLATE ( <200 DEG.C. ) [}

SATURATES ]

WHOLE CRUDE "

ARDHATICS "

POLARS . !

ASPHALTENE =

PROCNOSED SOURCE KERJCEN

PE TR PR THECE RN VRN TRNRS TS D T L

STABLE iSOTOPE RATID

LIGHT HYDROCARBON PROFILE

] HYDRDCARBON RAT1D

COMPONENT

T - f

1SO-BUTANE /7 N-BUTANE n

ISOPENTANE / N=PENTANE »
CYCLOPENTANE / 2.3-DIMETHTLBUTANE []
2-METHILPENTANE, J-METHYLPENTANE n

N-MEXANE / METHYLCYCLOPENTANE S
BENZENE / CYCLOMEXANE »
1.1-DIMETCYCPENT. /7 3-METMEXANE »
1~1-3-DIMETCYCPENT. 7 1-1-2-DIMETCYCPENT. »

€~-MEPTANE / METHTLCYCLOMEXANE L]

2. 3-D1METNTLMEXANE /7 2-METMYLMEPTANE
2.0.5=-TRIMEITHEX. /7 2.¢.4-TRINETHEX. L
<. 3. =-TRIBETHYLMEXANE / N-0CTANE
G- XTLENE 2 N-NONANE &

s -ME1-3-FTHBENTENE / 1-MET-a-EIMBENZENE .

SuMIR®  UF
sratg  os
oumIr  alQua

LaTATION g1 .
PL TRYY VT A

LR I

S, JYSR ALY

SAMPLL 1D mCBu ¢

vARRFNE /L




INTENSITY ~

| i

10 15

FIGURE 2. Saturate C154+ Gas Chromatogram,
HCB-416, 0il, #1 Anson, 7101-7119 Ft.,
Arkansas Novaculite.
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CARBON NUMBER
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25

30



TABLE 3

Definitions of Thompson's Paraffin Indices.
The values for HCB-416 are I=1.75, I1I1=33.4.

I = 2-methylhexane + 3-methylhexane

L(3 dimethylcyclopentane isomers)

MATURITY ——>
0.10 ——————3 8.0

Or from Summary Hydrocarbon Data Sheet p.2:
I = #17 + #20

21 + #22 + #23

IT = n -G, X 100

£(all compounds eluting between cyclohexane and methylcyclohexane
except 2, 3-dimethylpentane, 2, 2, 4-trimethylpentane,
3-ethylpentane and 2, 2-dimethylhexane)

MATURITY—>
5 >30

Or from Summary Hydrocarbon Data Sheet p.2:

II = #26 X 100

(16 + 17 + 19 + 20 + 21 + 22 + 23 + 26 + 28)

The numbers refer to the compounds listed on the
Summary Hydrocarbon Data Sheet.

Reference:

Thompson, K.F.M., 1979, Light hydrocarbons in subsurface sediments:
Geochimica et Cosmochimica Acta, V. 43, p. 657 - 672.
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INTENSITY

HCB-092

10 15 0
FIGURE 8. Saturate Cjygy Gas 2

Chromatogram of HCB-092, #1 Jones
Well, Marshall Co., Oklahoma, 4000 fe.,
Arkansas Novaculite,

CARBON NUMBER -

25

30



INTENSITY -

w HCB-091

@ Wnly,

15 20
FIGURE 7. Saturate nHw+ Gas 25

Chromatogram of HCB-091, #3 Victor CARBON NUMBER -

Well, Marshall Co., Oklahoma, 4900 ‘Ft.,
Arkansas Novaculite.



INTENSITY -

HCB-080

15
FIGURE 6. Saturate on+ Gas
Chromatogram of HCB-090, #1 0'Steen Well,

Marshall Co., Oklahoma, 3356 ft., Arkansas
Novaculite.

20

CARBON NUMBER -

25

30



INTENSITY

FIGURE 9. Saturate Cjg54 Gas 15
Chromatogram, HCB-006, Taylor #1 Well,
Atoka Co., Oklahoma, 2110 ft., Bigfork Fm.
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INTENSITY -

.

15
FIGURE 10. Saturate nHm+ Gas

Chromatogram, HCB-275, Stringtown Quarry,

Atoka County, Oklahoma, Seep, Bigfork Fm.
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TABLE 4

PAGE 1 0%.17.05. 09/063/82

SUKMARY HYDROCARBON DATA SHEET

COUNTRY:US VELL/SITES#1 D’STEEN SANPLE ID:HCBOSO FORNATION:ARKN
STATE* 20K _LOCATION SEC2T8SRSE TYPESOIL  AGE/EPOCH:NS/DEV
COUNTY $MARSHALL AP1/OCS i- DEPTH(FT): 3356
P5W JOB:B1S8 REPORT ¢ DATA BASE:PGM
INSPECTION DATA SINULATED DISTILLATION N-ALKANE PENTACYCLANE
T DEGC INT DEG C CONTENT CONTENT
SPECIFIC GRAV. ¢ 830 2 VT SATURATES NORMALISED DIST
APT BRAV. 3 X S —
SULFUR W .29
NITROGEN T IBP €10 ¢ H
wAX W 2 5% 52 30 € ¢ B:
VAX MFT DEG A M SA 319 C12 ¢ 3.800 D
ASFHALTENE (1) INT! .66 6§ 92 56 3 CI3 ¢ 4,200 6t
NICKEL (PP 9 8 100 SB 341 C14 ¢ 4.200 N
VANADIUN  (PPH)! 20 10 115 40 352 C15 ¢ 4,100 0:
RESIDUE 12 123 62 34 C16 ¢ 3.300 T
BPT;200C i 78 14 133 64 35 017 ¢ 2,700 v
16 144 66 387 C18 ¢ 1.800  ALPHA !
BEOCHENICAL DATA 18 152 48 400 C19 ¢ 1.600  BETA !
20 163 70 413 C20 ¢ 1,100  GAMA ¢
RESIDUE BPT»200C 22 171 72 427 €21 % .B0G  DELTA &
TYPE ANALYSIS 24 180 74 a2 (22 3,700 EPSILON :
SATURATES  ZNT! 71.10 26 191 76 A58 €23 :  .600  ZETA ¢
ARDWATICS  INT! 15.00 8 199 78 A7S [ 1 MO0 o-ee-eme-emeno-
POLARS INT! 13,00 30 209 80 495 L25 ¢ 400  STERANE
ASPHALTENE(2)INT! .85 32 26 82 518 €26 : 300  CONTENT
N-ALKANE  ZWT: 30,10 U 27 B €27 ¢ WNORNALISEL DIST
_ N-ALKANE CPI ¢ 1.04 3 235 B 7 J S -
ACYCLIC ISOPRENOID B8 45 88 €29 ¢
FARNESANE  ZWT! .40 0 B9 £30 ¢ 12
ACYCLIC C16 ZNT: 1,30 222 90 £t ¢ 2
ACYCLIC C18 ZWT! 1.30 Moo W €32 ¢ 3
PRISTANE  ZWT: .80 % 200 9% €33 ¢ 4
PHYTAME  TWT: .50 8 29 98 C34 51
PRISTANE/PHYTANE  § 1,59 S0 300 FBP €35 ¢ 61
PRISTANE/N-CI7 ¢ .30 €3 ¢ 7:
PHYTAME/N-CI8 ¢ .28 8¢
NICKEL/VANADIUN ¢ .45 9
D-13 C(OIL) 1-30,29 1, 10 ¢
D-13 C(DISTILLATE) $-29.74 1. 1
D-13 C(SATURATES) $-30.66 . 12 ¢
D-13 C(ARDMATICS) $-30.07 1. 13 ¢
D-13 CPOLARS)  $-30.15 1. 1
D-13 CASPHALTENES)$-30.28 I 15
D-13 C(RESINS) ¢ 1. 16 ¢
D-34 SULFUR ' 17,20 1, 17 ¢
D-2 DEUTERIUN ¢ 1, 18 ¢
D-15 NITROGEN ¢ 1. 19 ¢



09.17.05. 09/03/82

TABLE 4 (cont.)

SUNKARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE ANALYSIS - DISTILLATE FRACTION BFT<200 DEG C

SAMPLE ID ¢ HCBO90

1 ISOBUTANE
2 N-BUTANE
3 ISOPENTANE
4 N-PENTANE
S 212-DINETHYLBUTANE
& CYCLOPENTAKE
7 213-DINETHYLBUTANE
8 2-NETHYLPENTANE
9 3-KETHYLPENTANE
10 N-HEXANE
11 212-DINETHYLPENTANE
12 HETHYLCYCLOPENTANE
13 2+4-DINETHYLPENTANE
14 212 3-TRINETHYLBUTANE
15 BENZENE
16 CYCLOWEXANE
17 2-KETHYLHEXANE
18 2+3-DINETHYLPENTANE
19 171-DINETHYLCYCLOPENTANE
20 3-METHYLHEXANE
21 1-C-3-DINETHYLCYCLOPENTANE
22 1-T-3-DIMETHYLCYCLOPENTANE
23 1-T-2-DIKETHYLCYCLOPENTANE
24 2:2+4-TRINETHYLPENTANE
25 3-ETHYLPENTANE
26 N-HEFTANE
27 2:2-DINETHYLHEXANE
28 KETHYLCYCLOHEXANE
29 15193-TRIKETHYLCYCLOPENTANE
30 ETHYLCYCLOPENTANE
31 215-DIKETHYLHEXANE
32 2v4-DINETHYLHEXANE
T3 212+3-TRINETHYLPENTANE

34 1-T-2-C-A-TRINETHYLCYCLOPENTANE
35 1-T-2-C-3-TRINETHYLCYCLOPENTANE

36 21324-TRIMETHYLPENTANE
37 TOLUENE
38 3, 3-DINETHYLHEXANE

.o oo oo o
W ST B0 00 00 G4 ST L SL GL SE TS CO G Ce Ge S 0O TE T4 G6 46 6 66 ee e 6 v e Ge e 66 e o
- o0

+042
157

10635
069
+535
+450
1,935
4925

111

212
1.684
+433
+408
+§02

5848
4096
8,269
+340
+385
234
370

AJ3
o303

770
1156

WELL/SITE ¢ #1 O'STEEN

39 2s3-DINETHYLHEXANE

40 2-METHYL-3-ETHYLPENTANE
41 2-NETHYLHEPTANE

42 A-METHYLHEFTANE

43 314-~DIMETHYLHEXANE

44 1-C-2-T-4-TRIMETHYLCYCLOFENTANE

45 3-ETHYLHEXANE

44 J-HETHYLHEFTANE

47 1-C-3-DINETHYLCYCLOHEXANE
48 J-HETHYL-3-ETHYLPENTANE
49 2,2+5-TRINETHYLHEXANE

50 1,1-BINETHYLCYCLOHEXANE

51 1-METHYL-C-2-ETHYLCYCLOPENTANE
52 1-METHYL-C-3-ETHYLCYCLOPENTANE

53 2:2,4-TRINETHYLHEXANE

54 1-7-2-DINETHYLCYCLOKEXANE
55 N-OCTANE

58 2r414-TRIMETHYLHEXANE

57 21313-TRIMETHYLHEXANE

5B 212-DIMETHYLHEFTANE

39 213 5-TRIMETHYLHEXANE

40 ETHYLCYCLOHEXANE

61 ETHYLBENZENE

62 1-C-3-C-5-TRINETHYLCYCLOREXANE

63 K-XYLENE

64 P-XYLENE

65 0-XYLENE

66 N-NONANE

67 150PROFYLBENZENE

48 N-PROPYLBENZENE

69 1-NETHYL-3-ETHYLBENZENE
70 1-METHYL-4-ETHYLBENZENE
71 113:5-TRINETHYLBENZENE
72 1-METHYL-2-ETHYLBENZENE
73 N-DECANE

74 P-METHYLISOPROFYLBENZENE
75 N-BUTYLBENZENE

76 N-UNDECANE

@O 0o Be et e ST ©6 Ge 64 s Ge Te GO 6 e GE G4 Gs Ge e G4 STe A S6 G4 G G4 G4 oe ee e B8 e ee e o
- - . os o=

PAGE 2

1,064
220

430

o

1

1,315
747¢

¢

2

679
119
126
2,441

423

2,001
b6
876

9,429
.149
0396
920
378
V731

1,220

3,407
140

Tu438



SUMMARY HYDROCARBON DOATA LOG

)

RELATIVE PERCENT RELATIYE PERCENT RELATIVE PER CENT BOILING POINT ( DEG. CENT.

RELATIVE PERCENT

PETROLEUM TYPE

SIMULATED DISTILLATION

(Y] 113 11 " AL

CARBON NUMBER

STERANE DISTRIBUTION

FIGURE 11
HYDROCARBON DATA

AP1 SRAVITY 60 DEC. F. hLIS =
EPECIFIC CGRAVITY $0 DES. F. 3.83
S PHUR T owr. 0.29
WAX 1 9.
WAX B, PT. DEC. ¢.
ASPHALTENLS ? wr. 0.6¢
WICKEL ren 0.30
YANADIUN pent 0.30
NICKELL 7 VARADIUM RATIO 8.48
RITROCEN T dr.
TYPE ANALTSIS

SATURATES Y 1. "

ARDMATICS 2 dt. 15.58

POLARS 2 4t 13.00
% =~ ALKAXE CPI 1.04
® = ALKANE 1 3010
PRISTANE 7 PHTIANE RATIO 1 s
PRISTANE /7 W = C1? 8.30
PHITANE 7/ N ~ Ci8 0.28
CARSON 1SOTOPE RATID £i3 2. -30.29
SULPMUR 1SDID"E RATID $34 2. 17.23
DEJILRIUM 1SDTOPL RATID D2 2.
WITROCEN 1SOTO®E RA'ID W3¢ 2,

STABLE CARBON I1SOTOPE PROFILE

SATURATES »
WLl CRUDE »
DISTILLATE ( <200 DEc.c. ! .
ARDMATICS .
POLARS L]
ASPHAL TENE ]

PROCNOSED SOURCE KERDCEN

Z 1. DISTILLATE
NORMAL ALKANE DISTRIBUTION
} - - lllllllllll.lll
CARBON NUMBER DOF N - ALKANE
ACYCLIC 1SOPRENOID DISTRIBUTION

L L L LT TR LRy TR TR

STABLE 1SDTO%E RA'ID

LIGHT HYDROCARBON PROFILE

COrPOoNENT!

[ WIORIZARBIN RA':S

- i -t

150-BUTANE 7/ M=BUTANE
1SOPENTANE 7 N-PENTANE

2-RETHILPENTARE/ J-METMTLPENTANE
B-NEXARE /7 RETNTLETCLOPENTANC
SENZENE /7 CYC,OMEXANE

1 =DIMETCTCPENT . /7 J~METHEXANE

N-MEPTANE / METNTLCYCLONCXANL

T L E—

Y T T 0 T T T
1 » . ’ ¢ ’ . » (1] 11} " » 1] .

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

S S RS A S s
® & & 5 8 ¢ ¥ ¥ A * Y

Brutarve AME ACCIAMAYYAM

2-3.5-TRINEINTLMERANC /7 B=-0CTANE
D-XTLENE / N-wORANC

CTCLOPENTANE 7 2.3-DINETMTLOVTIANE

1=1=3-DINCTCYCPENRT. /7 V~1=2-DINCICTCPENT. [

2.3-DINMCINT.HEXANE /7 T-METHT.NEPTANE .
2.2.5-TRINETMEX. 7 2.2.4-TRINCTNEX.

V-MET-3-CIMBENTENE / 1-MET-4-CTHOINZIENC L4

coumTar W
start e

[T LER L F1LYVON
\scatism  prer taiast
e n
P 333
[Y°, S ERETT IR o

(430 TN E.]
team(misony

LIRAd 31




PAGE 1 09.22.46. 11/12/82

SUNNARY HYDROCARBON BDATA SHEET

- COUNTRY S US WELL/SITE!S3 VICTOR SANPLE IDIHCBO?1 FORMATIONSARKN
STATE (0K LOCATION :SEC2TBSRSE TYPESOIL  AGE/EPOCHINS/DEV
COUNTY INARSHALL wL/0Cs t- DEPTH(FT): 4900
PS¥ JOB:B157 REPORT ¢ DATA BASE:PEY
INSPECTION DATA SIMULATED DISTILLATION N-ALKAME PENTACYCLANE
TNT PE6C ZWT DESC CONTENT CONTENT
SPECIFIC GRAV, Y (-7 I UT SATURATES MNORMALISED DIST
WP BRAV. ' 48.10 —_— —— e
SULFUR p+ | HIY ¥
NITROGEN e 1M IBP 8 cio ¢ K
BAX o 2 % %2 20 1t B
BAX #PT DEG C: - 4 106 300 €12 ¢ 4.400 I
ASPHALTENE (1) ZJWT: .38 ] 117 % 1 €13 ¢ 4520 6
NICKEL (PPH) ¢ 4 8 4 321 C14 ¢ 4.280 N
VANADIUN (PP} 12 10 13 & 1 C15 ¢ 4040 0:
RESIDUE 12 141 &2 M3 €16 3 2,920 us
»NH200C o o=» 14 148 # 57 €17t 2.5 L]
16 I & 371 C18 ! 1,680 ALPHA ¢
GEOCHENICAL DATA 18 162 &8 37 C19 ¢ 1.420 BETA ¢
20 168 70 0 €20 ¢ I BAMA ¢
RESIDUE BPT>200C 2 m n LR o) S Y DELTA ¢
TYPE NMALYSIS 24 12 7 41 C2 ¢ 470 EPSILON ¢
SATURATES  TT! 79.00 26 0 % M &3t ™ ZETA ¢
MROMATICS  TWT! 12,40 ] 195 ™ ca 2
POLARS T 7.8 3 204 80 €5 ¢ Jan STERANE
ASPHALTENE(2)TMT: .44 k] 210 82 €6 CONTENT
N-ALKANE INT: 29,07 Hn 216 B4 7 ¢ NORMALISED DIST
M-ALKAE CPI ¢ 1416 36 26 8 c8 ¢ —_—
ACYCLIC ISOPRENOID 38 a3 8, w4
FARNESANE  TWT! 52 L A1 v o ¢ 13
ACYCLIC C16 TWT: 1.24 42 48 1) B 2
ACYCLIC C18 ZWT! 1.00 L -SRI Q2 ¢ 3
PRISTANE nm W & 24 9% [ S 42
PHYTANE b+ 1 HIY 49 m Q42 3!
PRISTAE/PHYTANE ¢ 1.62 3 81 Fw o2 61
PRISTAE/N-C17 ! W2 Qs 73
PRYTAE/N-C18 LY . 8:
NICEL/WNADI ¢ 33 9
»-13 C(OIL) $-30.50 1. 10 ¢
9-13 C(DISTILLATE) :-30.24 1. 113
D13 C(SATURATES) 1-30.76 1I. 12 ¢
913 C(ARDMATICS) 1-30.03 1. 138
313 C(POLARS) -R.41 1. 14 ¢
. DF13 C(ASPHALTENES):-30.22 1. Rt
9-13 C(RESING) : 16 ¢
P-34 SLFUR : 9 17 ¢
D-2 DEUTERIUM : 1 ::3

D15 NITROGEX H )



TABLES5 (cont.)

09.22.46. 11/12/82 PASE 2

SUNMARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE AMALYSIS - DISTILLATE FRACTION BPT<200 DEG C

BANPLE ID ¢ HCBO?1 VELL/SITE ¢ €3 VICTOR

1 ISOBUTANE Y7/ ) 39 2:3-DIMETHYLHEXANE 385
2 H-NTAE 1745 40 2-METHYL-3-ETHYLPENTANE H

3 ISOPENTANE 2485 A1 2-ETHLHEPTANE ¢ 2,110

4 N-PENTAE ¢ 3.8 42 4-METHYLIEPTAE 4

3 2:2-DINETHYLBUTANE YU 43 3, 4-DIMETHYLHOANE :

6 CYCLOPENTANE YL M 1-C-2-T-4-TRINETHYLCYCLOPENTANE ¢

7 2:3-DIMETHYLBUTANE § 2 45 J-ETHYLHENE 98
8 2-METHYLPENTANE ¢ 2,324 44 JIETHYLHEPTANE V1R
9 I-METHYLPENTANE ¢ 1,586 47 1-C-3-DIMETHYLCYCLOHEXAMNE :

10 NHEXAE T 48 J-METHYL-3-ETHYLPENTANE LY 7]
11 2,2-DIMETHYLPENTANE H 1141 49 212:5-TRINETHYLHEXANE a2
12 METHYLCYCLOPENTANE ' S0 11 1-DIMETHYLCYCLOHEXANE LI <
13 2/ 4-DIMETHYLPENTANE LY 2 S1 1-METHYL-C-2-ETHYLCYCLOPENTANE ¢

14 202,3-TRINETHYLBUTANE LI ) 52 {-METHML-C-I-ETHNLCYCLOPENTANE ¢ .11l
15 DENTENE : 3 2:2)A-TRINETHYLHEXANE :

16 CYCLOHEXANE V242 54 1-T-2-DIMETHYLCYCLOHEXANE ¢ 8%
17 2-METHYLHEXANE § 2,482 S5 H-OCTANE t 5,976
18 2,3-DIMETHYLPENTANE $ 54 2140 A-TRINETHYLHEXANE :

19 1,1-DINETHYLCYCLOPENTANE LY 1)} 57 213, 3-TRINETHYLHEXANE ¢ .83
20 J-METHYLHEXANE t 2,181 S8 2y2-DINETHYLHEPTANE 096
21 1-C-3-DIMETHYLCYCLOPENTANE Y )& 59 213, 5-TRINETHYLHEXANE :
22 1-T-3-DIMETHYLCYCLOPENTANE LI 7/ 40 ETHYLCYCLOHEXANE V14837
23 1-T-2-DINETHYLCYCLOPENTANE : 61 ETHYLBENIENE HERY AV
24 212:4-TRIKETHYLPENTANE : 62 1-C-3-C-S-TRIMETHYLCYCLOHEXANE ¢
Z I-tTHYLPENTAE LY 4} - 63 WXTLEE ¢ 1278
25 N-HEPTAE ¢ bu24b 64 P-XTLENE LY <}
Z 2:2-DINETHYLHEXANE ¢ a2 65 0-XTLENE LI VL)
28 METHYLCYCLOHEXANE ¢ 5.843 65 N-NONANE HI U
29 11»3-TRIMETHYLCYCLOPENTANE '8 67 1SOPROPYLRENZENE LY &
30 ETHYLCYCLOPENTANE V226 68 N-PROPYLBENZENE ¢ 208
31 2)5-DIMETHYLHEONE LY ~ 69 1-JETHYL-I-ETHYLBENZENE LY *
32 21 4-DIMETHYLHEXAE ! 3N 70 1-JETHYL-4-ETHYLBENZENE :
I 212, 3-TRIETHYLPENTAE $ N 135-TRIETHYLBENZENE LY )
A 1-T-2-C-4-TRIMETHYLCYCLOPENTANE ¢ 4293 72 1-FETHYL-2-ETHYLBENZENE ¢ 1001
35 1-T-2-C-3-TRIMETHYLCYCLOPENTAME © 4244 73 H-DECANE ¢ AT
3 2039 A-TRIMETHYLPENTANE ¢ 74 P-METHYLISOPROPYLBENZENE LY t-7]
37 TOLUENE LI, 75 HTYLIEZDE LIRS ¥
38 3, 3-DIMETHYLHEXNE LY 19} 76 H-NDECNE o v L9



SUMMARY HYDROCARBON DATA LOG

RELATIVE PERCENT t RELATIVE PERCENT RELATIVE PER CENT BOILING POINT ( DEG. CENT.

RELATIVE PERCENT

ACYCLIC 1SOPRENQOID DISTRIBUTION

[T TR T AT B A '

CARBON NUMBER

STERANE DISTRIBUTION

— T ™

T—r——— B v - T r ]
] . 1] . ’ ] » [ N T T RS T R Y BT SR T S Y B ]

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

T —

P N T R I T T S T S T S SR |

PENTACYCLANE DESIGNATION

FIGURE 12 HYDROCARBON DATA
PETROLEUM TYPE - _
AP} GRAVITY 6o DEC. *. @
SPECIFIC SRAVITY $0 OLC. F. 0.7y
SULPHUR 2wt 0.13
WAX ? Wl
VAX N, PT. . oEc. r.
ASPMAL TENES ? at. 0.38
WICKEL orn 333
VANAD UM (441 0.20
WICKEL 7 VANADLILRM RATIOD 8.3
w1 TROCEN Y at.
rre
SIMULATED DISTILLATION T omares - ’s.55
- AROPATICS ? Jdl. 12.42
POLARS T ol. r.2d
» N - ALKANE CP) 1.8
b % = ALKANE T . 2%.9°
- PRISTANE 7 PNTTANE RATID P62
i PRISTANE 7 N - €17 N
PHITANG / # =~ C18 0-¢d
CARBON 1SDIO®E RATIO €13 2. .33 %
SULPNUR 1SDIOPEL RA?ID S34 2,
DEUTERIUN 1SDTD™E RATID D2 %
b Q1TROCEN 1SOTO®L RATIO %S 2.
—_— \ STABLE CARBON ISOTOPE PROFILE
2 WT. DISTILLATE SATURATES .
NORMAL ALKANE DISTRIBUTION e e .
DISTILLATE ( <203 BEC.C. ) .
ARORATICS .
POLARS .
ASPHAL TENE L]
CARBON NUMBER OF N -~ ALKANE PROCNOSED SOURCE KEROGEN

T
B LI R L T L T AP R TR R )

STABLE 15070%€ RA'ID

LIGHT HYDROCARBON PROFILE

I MTDRIZARBON RA'IC

COMPONIN?
i
150-SUTANL 7 M-BUTANE [
1SOPENTANL 7 N-PENTANL [
CYCLOPEMTANE /7 2.3-DIMETHILBUTANE L
-NEITNTLPENTANE, J-MEINTLPENTANE ]

H-MEXARE / PETHTLCTCLO®ENTANE
PENZENE / CTCLONERANE

1. 1-DINETCTCPENT. 7 3-METMERANE =
1-1=J=-DIMETCTCPENT. / 1=~T=-2-DIinCICTCPINT.
H=MEPTARE / METNTLCTCLOMEXANE L
2.3-DINETHTLMEXANE /7 2-METNTLIMEPTANE .
2.2.3-TRINETNEX. / 2.2.4-TRINEINEY.
2.3.S-TRINCTHYLHEXANE /7 ®-DCTANE
O~XTLENE 7/ N-NONANE

1=-RET-I-CTMBENIENE /7 1=MLl=4-CINPENTENE

SUmRY Vi

LITH S )

DBt RAASAAML L
LOCAZIOR  #LCY. TErNSC
Pl 0 vitten

Mrim ¢80 PLIRE, LN
sLotmtnil R
sMeLL TIPC 8L wea

SMPLL 1D Bedac.

vaRRLETY UL
BAlA BAST BRIOIE PV -




TABLE 6
PAGE 1 09.30.33, 0§/03/82

SUMNKARY HYDROCARBON DATA SHEET

COUNTRY:US WELL/SITE 41 JONES SAMPLE IDIHCBOS2 FORMATION:ARKN
STATE 0K LOCATION 2SEC2,TBSRSE TYPEIDIL  AGE/EPOCHIMS/DEV
COUNTY $MARSHALL -AP1/0CS 3- DEFTH(FT): 4000

P6W JOB:8158 REPORT ¢ DATA BASE:PGW

INSPECTION DATA SINULATED DISTILLATION N-ALKANE PENTACYCLANE
I¥T DEGC IWT DEGC CONTENT CONTENT

SPECIFIC GRAV. v B2 1 WT SATURATES NORMALISED DIST

AFI GRAV, ¢ 40,70 see ememe ee-

SULFUR W W3

NITROGEN IWT: IBP 85 C10 ¢ Hi

WAX T 2 8 s2 343 Ci1 B!

NAX MPT BEG C: . 4 116 354 C12 ¢ 3.110 b

ASPHALTENE (1) ZWT: .44 é 127 56 366 C13 3 4.320 6

NICKEL {PFH) 10 8 140 58 376 C14 ¢ 4,610 N

VANADIUN (PPH): 25 10 148 &0 390 C15 ! 4710 g

RESIDUE 12 159 &2 403 Ci6 ¢+ 3.920 /I

BPT>200C T Bl 14 168 44 417 €17 ¢ 3.210 vi

18 175 &6 431 Ci8 ¢ 2,200 ALFHA &
GEOCHEMICAL DATA 18 186 6B 446 C19 © 1.960 BETA &
20 194 70 44 C20 ° 1,300 BANA ¢

RESIDUE BFT.»200C 22 204 72 483 C21 1 .980 DELTA !

TYPE ANALYSIS 24 a1 N 505 C22 ¢ 790 EPSILON @
SATURATES  ZWT$ 70.30 26 222 7% 533 €23 640 IETh ¢
ARDNATICS  ZWT: 14,00 28 231 78 C24 | A0 --mmemeweomom--
POLARS W78 15,20 30 240 80 €5+ 380 STERANE
ASPHALTENE(2)ZWT! .54 32 248 82 €26 1+ .290 CONTENT
N-ALKANE N7 32,90 34 256 B4 g7 . NORMALISED DIST
N-ALKANE CPI {1 1.08 36 205 B (o

ACYCLIC ISOFRENOID 38 274 8B €29 ¢
FARNESANE  INT: .74 40 283 90 £ 11
ACYCLIC C16 ZwT: 1.50 42 294 92 [ 21
ACYCLIC C18 ZWT: .97 44 303 94 €32 ¢ 3
PRISTANE WT, .98 46 313 9% c33 ¢ 4
PHYTANE p4 2 Y 48 323 %8 €34 5

PRISTANE/PHYTANE ? 1.56 50 333 FBF £ 61

PRISTANE/N-C17 I | €3 7:

PHYTANE/N-C18 Y2 8!

NICKEL/VANADIUN ¢ .40 ¥

D-13 C(OIL) -30.37 1, 10 ¢

D-13 C(DISTILLATE) :-29.76 X, 113

D-13 C(SATURATES) :-30.42 1. 12 2

D-13 C(ARONATICS) 3-30.17 X, 133

D~13 C(POLARS) -30.12 7. 14 ¢

D-13 CIASPHALTENES):-30.37 1. 15

D-13 C(RESINS) ' I, 16 3

D-34 SULFUR ! 18,80 1. 17 ¢

D-2 DEUTERIUN H 1. 18 3

D-15 NITROGEN H I 19



09.30.33. 09/03/82

TABLE 6 (cont.)

SUMMARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE ANALYSIS - DISTILLATE FRACTION BFT<200 DEG C

SAMPLE ID : HCBO92

1 ISORUTANE

2 N-BUTANE

3 ISOPENTANE

4 N-PENTANE

5 292-DINETHYLBUTANE

& CYCLOPENTANE

7 2y3-DIKETHYLBUTANE

B 2-METHYLPENTANE"

9 3-HETHYLPENTANE

10 N-HEXANE

11 2»2-DINETHYLFENTANE

12 METHYLCYCLOPENTANE

13 2+4-DINETHYLPENTAKE

14 212, 3-TRIKETHYLRUTANE

15 BENZENE

16 CYCLOHEXANE

17 2-METHYLHEXANE

1B 2,3-DIMETHYLPENTANE

19 151-DIMETHYLCYCLOPENTANE
20 3-METHYLHEXANE
21 1-C-3-DIKETHYLCYCLOFENTANE
22 1-7-3-DIMETHYLCYCLOPENTANE
23 1-T-2-DIMETHYLCYCLOPENTANE
24 2,2y4-TRIMETHYLPENTANE
25 3-ETHYLPENTANE
26 N-HEPTANE
27 292-DIMETHYLHEXANE
28 METHYLCYCLOHEXANE
29 191+3-TRIMETHYLCYCLOPENTANE
30 ETHYLCYCLOPENTANE
31 2o5-DINETHYLHEXANE

32 204-DIMETHYLHEXANE
33 212+3-TRINETHYLPENTANE

34 1-T-2-C-4-TRIMETHYLCYCLOFENTANE
35 1-T-2-C-3-TRIMETHYLCYCLOPENTANE

34 213+4-TRINETHYLPENTANE
37 TOLUENE
38 3,3-DIMETHYLHEXANE

PE TS TP 2L T TS 22 T2 22 TS ST e ©e Lo 44 GG Ss Be e +e e Ge e e te G 6 6 ve 04 64 GO we oo 06 S oo se

1256
1,571
1,647
2,670

117

0212

196
1,353

893
2,872
1,008

+107

1.24]
1.182

140
1,085
274
1248
539

3,306
033
3,348
+189
211
152
217

235
289

+401
+084

3
40
a1
4
a3

44 1-C-2-T-4-TRINETRYLCYCLOFENTANE

45
46
47
48
4y
S0
51
92
33
4
»
%
57
58
59
60
1
82

83

64
85
66
67
68
69
70
n
72
73
74
7
76

WELL/SITE ¢ #1 JONES

213-DINETHYLHEXANE
2-METHYL-3-ETHYLFENTANE
2-METHYLHEFTANE
4-KETHYLHEPTANE
314-DIMETHYLHEXANE

3-ETHYLHEXANE
3-METHYLHEPTANE
1-C-3-DIMETHYLCYCLOHEXANE
3-METHYL-3-ETHYLFENTANE
252, 5-TRIMETHYLHEXANE
1+1-DINETHYLCYCLOKEXAKE
1-METHYL-C-2-ETHYLCYCLOFENTANE
1-HETHYL-C-3-ETHYLCYCLOFENTANE
2129 4-TRIMETHYLHEXANE
1-T-2-DINETHYLCYCLOHEXANE
N-OCTANE
29474~-TRIMETHYLHEXANE
2139 3-TRINETHYLHEXANE
292-IINETRYLHEF TANE

2131 5-TRIKETHYLHEXANE
ETHYLCYCLOHEXANE
ETHYLBENZENE
1-C-3-C-5-TRINETHYLCYCLOHEXANE
M-XTYLENE

P-XYLENE

O-XYLENE

N-NONANE

ISOPROF YLBENZENE
N-PROFYLBENZENE
1-HETHYL-3-ETHYLKENZENE
1-HETHYL-4-ETHYLBENZENE
113, S-TRINETHYLBENZENE
1-METHYL-2-ETHYLBENZENE
N-DECANE
P-METHYLISOPROFYLBENZENE
N-BUTYLBENZENE

N-UNDECANE

e @0 eo o wa

e e Ge te e oo ws se ws o

e oo 4e Go ve S0 Ge 2e G2 Ge 4o oo o Se ea Ge ee oo

PAGE 2

1621
3.2

724
156
1266
110

274

LN

6,425

N
109

I Bed s
£rdadd

377

1,855
1817
1,235
9,552
14¢
A5
1,003
404
+850
1,464
4,879
212
0334
-7



SUMMARY HYDROCARBON DATA LOG

RELATIVE PERCENT RELATIVE PERCENT RELATIVE PER CENT BOILING POINT ( DEG. CENMT.

RELATIYE PERCENT

FIGURE 13
—— HYDROCARBON DATA
PETROLEUM TYPE
APL CRAVITY to DEC F. 49.0c
SPECIFIC GRAVITY 60 OEC. F. 0.82
SULPHUR T wr. 0.3
WAX 1 Wt
WAX M. PT. pEc. ¢
ASPHAL TENCS Y J7. 0.
RICKEL ren 06.33
YANADIUN ren 0.33
NICKEL 7 VARADIUM RATID 0.40
W1TROCEN 2 dr.
TTPE ARALTSIS
SIMULATED DISTILLATION anaLrsis - o
. ARDMATICS T JT. 1a.23
POLARS x a1, 18.20
L] ¥ - ALKANL CP1 V.00
1 . N - ALKANE ? 41, 32 9
PRISTANE 7 PHTTANE RA®10 1.56
) PRISTANE 7/ ® - C1? 0.2:
PHTTANE / w - Ci8 0.29
CARBON 130T0PE RATI0 €313 2, =35.2?
1 SULPMUR 1SDTO®E RATIO 534 2, 15.82
DEJICRIUM 1SOTOPE RATIC D2 %
_ HITROCEN 1SOTOPE RATID W15 2
™
: —— STABLE CARBON 1SOTOPE PROFILE

Z WT. DISTILLATE

NORMAL ALKANE DISTRIBUTION

CARBON NUMBER OF N - ALKANE

ACYCLIC ISOPRENOID DISTRIBUTION

CARBON NUMBER

STERANE DISTRIBUTION

T T T T T 0 T T T ——T Y T T v
] ] ’ . H . ' ] ’ (L I R L B T B I e 1)

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

PENTACYCLANE DESIGNATION

SATURATES

WHOLE CRUDE

DISTILLATE t <233 OfC.r. 1

AROMATICS »
POLARS 1 ]
A’SPML’{IE []
PROCNOSED SOURCE XEROCEN
113 LI O L L T L TR TR )
STABLE 1$D70%E RA'ID

LI1GHT HYDROCARBON

PROFILE

COMPONENT

L NTORITARBIN RA®:2

e

1S0-BUTANE 7 W=-DUTANE

1SOPENTANE /7 W-PENTANC

CYCLOPENTANE / 2.3-DIMEINTLBUTANE
2-METNTLPENTANE, J-NETHTLPENTANE
N=-MEXAME /7 RETNTLCTCLO®ENT ANE

DENTIENE 7 CTCLOMLXAME

1.1=DINETCTCPENT. 7 J-NLTMEXANE
1=1=3-DINETCYCPENT. 7/ V=1-2-DINETCYCPENT.
N-HEPIANE /7 METMTLCYCLOMEXANE

2. 3-DINEINTLINEXANE /7 2=METHYLMEPTANE
2.2.5=TRINEINEX. 7 2.2.4-TRINETHEX.
2.3.S-TRINCTHTLNEXANE /7 W=-0CTANE
O-XTLENE 7 N=-NONANE

1=MET=J-FIMBENZENE 7 V\=MET~4-ETMPENZENE

csvaree v
sTare om

COMTY  maltsmal.
Lacatiow aLiy ‘alast
aHL s mEts

arrtm ant.

TAPLL TPt Wi
TARPLL D meBst,

o
—/

LALLM
stocncmis st
s
VARRLEEY L L




TABLE 7

PAGE 1 10.07.36, 01/06/84
SUMNNARY HYDROCARBON DATA SHEET

COUNTRY :US WELL/SITE!TAYLOR$1 SANPLE IDYHCBOOS FORMATION:BGFK

STATE 0K LOCATION 3SEC1S,T3SRIIE TYFEIPRO  AGE/EPOCH:ORD

COUNTY SATOKA API/0CS  $35-A00520087 DEPTH(FT): 2110

PGH JOB:8003 REPORT ¢ DATA BASE:GEOCHEM/PGH
INSPECTION DATA SIMULATED DISTILLATION N-ALKANE PENTACYCLANE

INT DEGC ZWT DEGC CONTENT CONTENT

SPECIFIC GRAV. s 1,000 % WT SATURATES NORMALISED DIST

API GRAV., + 10,00 - mmmem e --

SULFUR T .80

NITROGEN T IBP 257 cio ¢ Hi

HAX 4t 2 287 52 cir 2 R

WAX MPT DEG C¢ 4 305 54 c12 ¢ 150 U

ASPHALTENE (1) TWT: 12,00 6 320 56 €13 ¢ 700 G

NICKEL (PPH): 42 8 336 58 Cl4 © 1.600 N

VANADIUN (PPH): 180 10 352 40 €15 © 2.870 0:

RESIDUE 12 368 62 L1 ¢ 3.340 v

BPT>200C W 100 14 384 64 €17 ¢ 3.700 Vi

16 399 &b €18 ¢ 3.550 ALFHA ¢
GEOCHEMICAL DATA 18 414 68 C19  3.520 BETA ¢
20 427 N €20 : 2,550 GANA |

RESIDUE BPT>200C 22 440 72 c21 ¢ 2,300 DELTA &

TYPE ANALYSIS 24 652 4 €22 | 1,760 EPSILON :
SATURATES  ZWT: 31.40 26 43 76 €23  1.800 IETA &
ARONATICS  INT: 22,80 28 474 78 C24 ' 1,420 ---—-——-mmo---
POLARS LWT: 33.80 30 486 80 €25  2.160 STERANE
ASPHALTENE(2)ZWT: 12,00 32 498 82 C26  1.590 CONTENT
N-ALKANE N7 38,23 34 510 84 €27 + 1,090 NORMALISED DIST
N-ALKANE CPI ¢ 1.07 36 522 86 €28 | 1,080 ----—m-mmmmm---

ACYCLIC ISOPRENOID 38 532 88 €29 ¢ 900
FARNESANE ~ ZWT: .65 40 541 90 CI0 ¢ 1.470 1
ACYCLIC C16 ZWT: 1,48 42 92 €31 ¢ 480 21
ACYCLIC C18 ZWT: 2.37 44 9 €32 + 190 3
PRISTANE T 3.18 46 9 €i3 ¢ 4
PHYTANE T 2.86 48 8 ci4 I

PRISTANE/PHYTANE 1 1.11 30 FBP €35 6

PRISTANE/N-C17 HEY: ) €36 71

PHYTANE/N-C18 i .8t 8

NICKEL/VANADILM ¢ .23 9

B-13 C{OIL) 130,40 I, 10 ¢

D-13 C(DISTILLATE) 9 i1

D-13 C(SATURATES) :-30.60 X. 121

D-13 C(AROMATICS) :-30.40 Z. 131

D-13 C(POLARS) ~ :-30.18 X. 14}

B-13 C(ASPHALTENES):-30.13 . 153

D-13 C(RESINS) : Z. 16 ¢

D-34 SULFUR : % 17

D-2 DEUTERIUM : 18 18 3

D-15 NITROGEN : 1. 19




10.07.36. 01/06/84

TABLE 7 (cont'd)

SUMMARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE ANALYSIS - DISTILLATE FRACTION BPT<200 DEG C

SAMPLE ID : HCB0OOS

1 ISOBUTANE
2 N-BUTANE
3 ISOPENTANE
4 N-PENTANE
5 292-DIMETHYLBUTANE
6 CYCLOPENTANE
7 2:3-DINETHYLRUTANE
8 2-HETHYLPENTANE
9 J-NETHYLPENTANE
10 N-HEXANE
11 2,2-DIMETHYLPENTANE
12 METHYLCYCLOPENTANE
13 2+4-DIMETHYLPENTANE
14 292, 3-TRIMETHYLBUTANE
15 BENZENE
16 CYCLOHEXANE
17 2-HETHYLHEXANE
18 2s3-DINETHYLPENTANE
19 1,1-DIMETHYLCYCLOFENTANE
20 3-METHYLHEXANE
21 1-C-3-DIMETHYLCYCLOPENTANE
22 1-T-3-DIMETHYLCYCLOPENTANE
23 1-T-2-DINETHYLCYCLOPENTANE
24 212s4-TRINETHYLPENTANE
25 3-ETHYLPENTANE
26 N-HEPTANE
27 2y2-DINETHYLHEXANE
28 METHYLCYCLOHEXANE
29 1y1,3-TRINETHYLCYCLOPENTANE
30 ETHYLCYCLOPENTANE
31 2s5-DIKETHYLHEXANE
32 294-DIMETHYLHEXANE
33 252+ 3-TRIMETHYLPENTANE

34 1-T-2-C-4-~TRIMETHYLCYCLOPENTANE
35 1-T-2-C-3-TRINETHYLCYCLOPENTANE

34 253+ 4-TRINETHYLPENTANE
37 TOLUENE
38 3, 3-DINETHYLHEXANE

.e oo .o -
P .o Se TP 20 TS 00 TP 00 T ce TP 0 CL TS 40 T4 eo T4 G4 ee TT oo CT o4 T* co TP e0 T4 a6 Co oo o

WELL/SITE  TAYLOR#1

39 2»3-DINETHYLHEXANE

40 2-METHYL-3-ETHYLFENTANE
41 2-METHYLHEFTANE

42 4-METHYLHEPTANE

43 3+4-DINETHYLHEXANE

44 1-C-2-T-4-TRINETHYLCYCLOPENTANE

45 3-ETHYLHEXANE

46 J-HETHYLHEPTANE

47 1-C-3-DIMETHYLCYCLOHEXANE
48 J-METHYL-3-ETHYLPENTANE
49 29295-TRIMETHYLHEXANE

50 1,1-DIMETHYLCYCLGHEXANE

51 1-METHYL-C-2-ETHYLCYCLOPENTANE
52 1-METHYL-C-3-ETHYLCYCLOFENTANE

53 292:4-TRIMETHYLHEXANE

54 1-T-2-DIMETHYLCYCLOHEXANE
35 N-OCTANE

56 2241 4-TRINETHYLHEXANE

97 2931 3-TRINETHYLHEXANE

58 2:2-DIMETHYLHEPTANE

59 2»3»5-TRINETHYLHEXANE

40 ETHYLCYCLOHEXANE

61 ETHYLBENZENE

62 1-C-3~C-5-TRIMETHYLCYCLOKEXANE

43 K-XYLENE

44 P-XYLENE

45 0-XYLENE

46 N-NONANE

47 ISOPROFYLBENZENE

48 N-PROPYLBENZENE

69 1-METHYL-3-ETHYLBENZENE
70 1-METHYL-4-ETHYLBENZENE
71 143»5-TRIMETRYLBENZENE
72 1-KETHYL-2-ETHYLBENZENE
73 N-DECANE

74 P-METHYLISOPROPYLBENZENE
75 N-BUTYLBENZENE

76 N-UNDECANE

e 4o e v ++ ee Te co S+ oe T+ oo e

e S+ 40 Ge 4o C2 Ge C6 Ge G+ me T o6 C+ wa ce o 46 o .e os v~

. oo

PAGE 2



SUMMARY HYDROCARBON DATA LOG

CENT.

( DEG.

RELATIVE PERCENT RELATIVE PERCENT RELATIVE PER CENT BOILING POiNT

i/E PERCENT

REL AT

PETROLEUM TYPE

SIMULATED DISTILLATION

2 WT. DISTILLATE

NORMAL ALKANE DISTRIBUTION

FIGURE 14

CARBON NUMBER OF N -

ACYCLIC

CARBON NUMBER

STERANE DISTRIBUTION

ALKANE

ISOPRENOTID DISTRIBUTION

. t bl 4 3 1 : 3 » Wwoow a0

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

L v e -

PENTACYCUANFE. OESIGNATION

HYDROCARBON DATA

AL TRAVCT Lo
e FlL rRAY 'Y Lo
UL PULR a1
WAX o4t
VAKX M. B b13d
ASPHAL TENES vl
HICKEL (L}
VANAD UM [}
NICKEL 7 VANADIUM RA*(C
N1TROCFN LA
tYPE ANALTSIS

SATURATES T odl.

AROMATICS KIS %

POLARS ? 4l

N - ALKANE CPI

N - ALKANE X Jf. JF SATURA'ES
PRISTANE 7 PHYTANE RA!O
PRISTANE 7/ N - C17

PHYTANE 7/ N - CiB

CARBON 1SOTOPE RATIC C13 2,
SULPHUR 1SOTOPE RATIO 534 2,
DEUTERIUN 1SOTDPE RATIO D2 2
N1TROCEN 1SOTOPE RATIO M1S5 2

STABLE CARBON

iSOTOPE PROFILE

DISTILLATE <200 DEC.f. )

SATURATES u
WHOLE CRUDE

AROMATICS »
POLARS "
ASPHAL [ENE L]

PROGNOSED SOURCF XEROGEN

33 )3 -

T T
EECIEREE RS TRES SRS LIS 1]

STABLE iSOTOPE RATiC

LIGHT HYDROCARBON

PROFILE

COMPONENT

] HYDROCARBON RA!:C

" dopri

1S0-BUTARE 7/ N=BUTANE

1SOPENTANE / N-PENTANE

CYCLOPENTANE 7/ 2.3-DIMETMYLBUTANE
2-METMTLPENTANE/ J-METHYLPENTANE
M-HEXANE 7/ METHYLCYCLOPERTANE

BENZENE /7 CYCLOMEXANE

1.1-DINETCYCPENT. 7 J-MEIMEXANE
1-1-3-DIMETCYCPENT. / 1-7-2-DIMETCTCPENT .
N-HEPTANE / METMYLCYCLOMEXANE

2. 3-DIMETHYLHEXANE /7 2-METHYLHEP TANE
2.2.5-IRIMETHEX. 7 2.2.4-TRINETHEX.
2. 3. S-TRIMETHYLMEXANE / N-OCTANE
O-XYLENE /7 W-NONANE

1-MET-J-FIHBENZENE 7/ V-MET-4-F THBENZANE

-

Ll SOr]

SA’A Batt SALiiw zrLs

QL




TABLE 8

10.17.45,

SUMMARY HYDROCARBOMN DATA SHEET

WELL/SITE:STRINGTOWN QUARRY

{SEC16sTISRI2E

01/06/84

SAMPLE IDIHCB275 FORMATION:BGFK

PAGE 1
COUNTRY $US
STATE 10K LOCATION
COUNTY $ATOKA AP1/0CS
PGV JOB:82102 REPORT
INSPECTION DATA
Wi
SPECIFIC GRAV. P 1,250
APT GRAV, :
SULFUR T 4,98
NITROGEN IWT! IBP
wAX VT 2
WAX MPY DEG C: 4
ASPHALTENE (1) XNT) 52.18 6
NICKEL (PPH) ! 8
VANADIUN (PPH) 10
RESIDUE 12
BPT>200C WL 100 14
14
GEOCHEMICAL DATA 18
20
RESIDUE BPT>200C 2
TYPE ANALYSIS y
SATURATES  ZNT: 6.63 26
AROMATICS  INT! 11,84 28
POLARS T 29,35 30
ASPHALTENE (2)ZNT: 52,18 32
N-ALKANE  ZWT: 0.00 34
N-ALKANE CPT ¢ 3
ACYCLIC ISOPRENOID 38
FARNESANE  ZWT: 0,00 40
ACYCLIC C16 INT: 0,00 42
ACYCLIC C18 INT: 0.00 M
PRISTANE  INT: 0.00 A6
PHYTANE INT: 0,00 48
PRISTANE/PHYTANE ¢ 50
PRISTANE/N-C17 :
PHYTANE/N-C18 :
NICKEL/VANADIUN ¢
D-13 C(OIL) 1-30,25 1.
D-13 C(DISTILLATE) ¢ %
D-13 C(SATURATES) $-30.31 I,
D-13 C(ARONATICS) $-30.44 I,
D-13 C(POLARS) = :-30.29 I,
D-13 C(ASPHALTENES):-30.32 Z.
D-13 C(RESINS) : 1
D-34 SULFIR : 1.
D-2 DEUTERIUM ! 1
D-15 NITROGEN : 2

SINULATED DISTILLATION

DEG C XWT

52
94
56
a8
60
62
64
b6
48
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
FBP

DEG C

TYPEITSE  AGE/EFOCH:ORD
DEPTH(FT):
DATA BASE:GEOCHEM/PGW
N~ALKANE PENTACYCLANE
CONTENT CONTENT

C10 : 0,000 H
c11 ¢ 0,000 B
€12 ¢ 0.000 D
C13 ¢ 0,000 6!
C14 ¢ 0,000 N
€15 : 0,000 0:
C16 ¢ 0,000 U
C17 & 0,000 v
C18 ¢ 0,000 ALPHA |
c19 : 0.000 BETA !
€20 ¢ 0,000 GAMA
€21 ¢ 0,000 DELTA !
€22 ¢ 0,000 EPSILON :
€23 & 0,000 ZETA &
C4 ! 0,000 --——-----—--—--
€25 & 0,000 STERANE
€26 ¢ 0,000 CONTENT
€27 & 0,000 NORMALISED DIST
€28 ! 0,000 -—=-=--=-seenmme-
€29 ! 0,000
€30 & 0,000 1
C31 ¢ 0,000 2
€32 ¢ 0.000 3
c33 + 0.000 4
C34 | 0.000 5
€35 & 0,000 6!
€36 & 0.000 7
8
9
10
11 ¢
12 ¢
13 ¢
14
15 !
16 ¢
17 ¢
18 !
19



TABLE 8 (cont'd)

10.17.45. 01/04/84 PAGE

SUNMARY HYDROCARBON DATA SHEET

LIGHT HYDROCARBON RANGE ANALYSIS - DISTILLATE FRACTION BPT<200 DEG C

43 314-DIMETHYLHEXANE

44 1-C-2-T~4-TRINETHYLCYCLOPENTANE
45 J-ETHYLHEXANE

46 3-HETHYLHEPTANE

47 1-C-3-DINETHYLCYCLOHEXANE

48 3-METHYL-3-ETHYLPENTANE

49 212, 5-TRIMETHYLHEXANE

50 1s1-DINETHYLCYCLOHEXANE

51 1-NMETHYL-C-2-ETHYLCYCLOPENTANE
52 1-METHYL-C-3-ETHYLCYCLOPENTANE
53 212,4-TRIMETHYLHEXANE

54 1-7-2-DIKETHYLCYCLOHEXANE

55 N-OCTANE

56 214s4-TRIVETHYLHEXANE

57 2:3+3-TRIKETHYLHEXANE

58 2y2-DINETHYLHEPTANE

59 293r5-TRIMETHYLHEXANE

60 ETHYLCYCLOHEXANE

61 ETHYLBENZENE

62 1-C-3-C~5-TRINETHYLCYCLOHEXANE

5 2r2-DIMETHYLBUTANE

6 CYCLOPENTANE

7 253-DIMETHYLBUTANE

8 2-METHYLPENTANE

9 J-METHYLPENTANE

10 N-HEXANE

11 2,2-DIKETHYLPENTANE

12 HETHYLCYCLOPENTANE

13 2+4-DIHETHYLFENTANE

14 2+2,3-TRIMETHYLBUTANE

15 BENZENE

16 CYCLOHEXANE

17 2-METHYLHEXANE

18 2, 3-DIMETHYLPENTANE

19 1»1-DIMETHYLCYCLOPENTANE
20 J-METHYLHEXANE

21 1-C-J-DINETHYLCYCLOPENTANE
22 1-T-3-DIMETHYLCYCLOPENTANE
23 1-T-2-DIMETHYLCYCLOPENTANE
24 2921 4-TRIBETHYLPENTANE

SAMPLE ID : HCB275 WELL/SITE : STRINGTOWN QUARRY
1 ISOBUTANE 39 2y3-DINETHYLHEXANE :
2 N-BUTANE 40 2-METHYL-3~ETHYLPENTANE H
3 ISOPENTANE 41 2-NETHYLHEPTANE i
4 N-PENTANE 42 4-BETHYLHEPTANE :

e ws 44 te ve ve *o ae o s

25 J-ETHYLPENTANE 83 N-XYLENE
25 N-HEPTANE 64 P-XYLENE
27 252-DIMETHYLHEXANE 85 0-XYLENE
28 NETHYLCYCLOHEXANE 56 N-NONANE

47 ISOPROPYLBENZENE

48 N-PROPYLBENZENE

49 1-NETHYL-3-ETHYLBENZENE
70 1-METHYL-A-ETHYLBENZENE
71 1»3,5-TRINETHYLBENZENE
72 1-NETHYL-2-ETHYLBENZENE
73 N-DECANE

74 P-METHYLISOPROPYLBENZENE
75 N-BUTYLBENZENE

74 N-UNDECANE

29 111+3-TRIMETHYLCYCLOPENTANE

30 ETHYLCYCLOPENTANE

31 295-DINETHYLHEXANE

32 294-DIMETHYLHEXANE

33 2125 3-TRIMETHYLPENTANE

34 1-T-2-C-4-TRINETHYLCYCLOPENTANE
35 1-T-2-C-3-TRIMETHYLCYCLOPENTANE
34 25314-TRIMETHYLPENTANE

37 TOLUENE

38 3+3-DINETHYLHEXANE

. oo .o
-e T TS TS 00 L0 00 P 20 TP e TP e T 4o TL 44 TP c0 Ve P+ 40 PP o4 TS e ge Te ae oo o e *e o0 *o
TT e 20 B4 44+ e TP G4 L e PE oo TP G+ Ce GO S 4o *P se vom on



SUMMARY HYDROCARBON DOATA LOG

CENT.

( DEG.

RELATIVE PERCENT RELATIVE PERCENI RELATIVE PER CENT BOILING POINT

RELATIVE PERCENT

PETROLEUM TYPE

SIMULATED DISTILLATION

10 W X W e s re 0 K 0>

Z WT. DISTILLATE

NORMAL ALKANE DISTRIBUTION

CARBON NUMBER OF N - ALKANE

ACYCLIC ISOPRENOID DISTRIBUTION

CARBON NUMBER

STERANE DISTRIBUTION

FIGURE 15

HYDROCARBON DATA

AP GRAVICT T T

TPECIFL. oAV T Rl 4 ]

TULPMUR I 4 P

VAX T 41

WAX n. *° e

ASPHAL TANES 7 dt e

NiCKfL een

VANADIUR (b}

NICKEL 7 YANAD UM RA!IO

N1fRIZFN 2 dT.

TTPE ANALYSIS
SATURATES 7 41 &.02
AROMATICS T dt. 1.pPe
PILARS T dT. 29 7

N - ALKANE CP;

N - ALXANE 2 Jf. OF SATURATES 0.53

PRISTANE 7 PMTTARE RATIO

PRISTANE 7/ N - 217

PHYTANE 7/ N - 018

CARBON 1S0TOPE RA!ID €10 X ~35.¢8

SULPMUR 1SOTOPE RATID 534 2,

SEUTERIUM 1SDTOPE RATIO D2 X4

NI1TROCEN iSOTOPE RATIO NIS X,

STABLE CARBON 1SOTOPE PROFILE

SISTILLATE ¢ <200 DEG.C. !

SATURATES -

WHOLE CRUDE L]

ARDMATIZS .

POLARS " T
1 aspuac rene .

PROGNOSED SOURCE KEROGEN

T T T T T T T T
PR E R TR FRNEY ¥ B LIRS L LR L

STASLE 1SOFOPE RAT.O

LIGHT HYDROCARBON PROFILE

I HTDROCARBON RATiO

COMPONENT

a A Ada

A
T T

STERANE DESIGNATION

PENTACYCLANE DISTRIBUTION

PENTACYCL_ANE DESIGNATION

1S0-BUTANE 7/ N-BUTANE

ISOPENTANE / N=PENTANE

CYCLOPENIANE / 2.3-DIMETHTLSBUTANE
2-METHYLPENTANE/ J-METHYLPENTANE
N-MEXANE / METHYLCYCLOPENTANE

BENZENE / CTYCLOMEXANE

1. 1=DIMETCYCPERT. / J-METHEXANE
1-P-3-DIMETCTCPENT. # 1-T-2-DIMETCYCPENT.
N-HEPTANE # METHYLCYCLONEXANE

2. 3-DINETHTLHEXANE 7 2-METMYLHEPTANE
2.0 5-TRIMETHEX. 7 2.2.4-TRINMEINEX.

- 3. "-TRIMETHTLHEXANE /7 N-OCTANf

9 XTLENE 7 N-NONANE

i -MEI-3-F HBENZENFE 7 1-HET-4-ETHBENZENE

TTUINCTC M DoatA”
rem

same.r reer

11, SYENT-EELE
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H. G. Bassett

NI~ o mermid bopantaoms crotn AEEY
Petroleum Geochemistry Group f/ x "/' ¢ =/
903051
¢ 3
To: E. Luttrell April 18, 1984
SPC Mid-Continent Region ,
o1y
Dallas PGW/040384 /GC/2-5 aos
-
Attn: D. May
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Source Rock Evaluation of Thirty Samples From a Measured
Section of the Polk Creek Shale (Ordovician Age) Within the
Stringtown Quarry, Atoka County, Oklahoma -- Exploration
Brief (PGW/EB123).

Thirty samples from a measured section of the Polk Creek Shale
within the Stringtown Quarry (South End), Atoka County, Oklahoma were
received for source rock evaluation. The samples were given PGW Field
Survey numbers FSE001 to FSE030 and represent the total Polk Creek
section from the Bigfork contact (Lower; 0') to the Missouri Mountain
contact (Upper; 58'). The section was sampled by collecting 2
composite samples. All samples were analyzed using standardized PGW
methods for % TOC (bitumen free), pyrolysis (Rock-Eval), and PGC
(pyrolysis gas chromatography). The data for these samples are given

in Table 1.

Maturity of the Stringtown Quarry sediments was previously reported
on by PGW (1). The maturity of the Polk Creek Shale as determined by
bitumen Ro and qualitétive fluorescence was incipiently mature to oil
mature. Source evaluation of the Polk Creek sediment showed that the
58' Polk Creek section had excellent source richness (TOC averaged
5.42% and ranged from 1.09 to 15.13%); excellent potential productivity
(S2 averaged 33.99 kg/ton and ranged from 5,88 to 103.6 kg/ton); and

the kerogen assemblages were dominantly oil prone as determined by PGC

PROPERTY OF
BP EXPLORATION
REFERENCE CENTER



Page 2

(the average GOGI value was 0.235 and ranged from 0.19 to 0.30). The
2' sample from the Polk Creek/Missouri Mountain contact had a lean TOC
(0.31%) and no potential productivity (0 kg/ton S2). Figure 1
illustrates the source rock evaluation parameters as compared to the
gamma logq. No definite conclusions could be drawn from this
comparison, but some of the high K (potassium) peaks did appear to
correlate with high TOC values (i.e. peaks at 26', 28', 34', 48', and
56'). Also note, though, there were no correlations with the high TOC

values found at 2', 14', 16', and 30'.

CONCLUSIONS

1) The 58' Polk Creek Shale section located in the Stringtown Quarry,
Atoka County, Oklahoma is an incipiently mature, organic rich
section with excellent potential productivity and dominant oil
prone kerogen assemblages. Based upon this section, this
formation therefore, appears to be an excellent o0il source rock for

the Ouachita Overthrust Belt.

2) It is recommended that Polk Creek samples should be collected from
other Ouachita locations (both Arkansas and Oklahoma such as the
Potato Hills region) for detailed source rock analysis to determine

the extent and continuation of the source richness.

3) Two samples (FSD 998 and FSD 999) were collected from the north end
of the quarry. The two samples were from 2' and 4' above the
Bigfork/Polk Creek contact, respectively. Source analyses showed
that these two samples had excellent source richness, excellent
potential productivity and dominantly o0il prone kerogen
assemblages. These samples compared quite well with the same

intervals from the south end of the quarry.
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Source Rock and Maturity Evaluation of
Sixteen Samples From a Measured Section
Within the Stringtown Quarry, Atoka
County, Oklahoma -- Exploration Brief
(PGW/EB081).

Work by: R. Lukco
C. Hodges
D. Noffsinger
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PAGE o 1 TABLE 1
SUNMNARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY T us
STATE HEl o
COUNTY/REGION/PROSPECT ¢ ATOKA
LOCATION ¢ SEC14sTISRIZ2E
WELL/SITE + STRINGTOWN(POLK CR)
AP1/0CS ‘-

DEPTH SANPLE SANPLE EPOCH FORM LITHOLOGY-- CO3 VISUAL KEROGEN TOC TSE 51 §2  HI
FT BRT N0, TYPE /AGE (ABR.) % DESCRIPTION % KG/TN KG/TN KG/TN KG/TN
*0 FSD998 OC  ORD  POLK SH 4 7,85 641 5,06 5578 711
N FSD999 OC  ORD  POLK SH 1 6,45 429 3.1 39.26 409
(a) 0 FSEQO1 OC ORD  POLK SH 3 1,09 2,53 .34 5.88 539
2 FSE002 OC ‘mn POLK SH 3 467 277 1.88 31,62 677
A FSE03 OC  ORD  POLK SH 2 3,83 1,96 1,37 23,45 617
&6 FSECOA OC  ORD  POLK SH 7 371 166 112 23,28 627
8 FSECOS OC ORD  POLK SH 8 273 1,03 .79 17.69 448
10 FSEO06 OC  ORD  POLK SH 2 633 2,46 1,73 AL.86 661
12 FSEOO7 OC ORD  POLK SH.«CALC 21 3,77 1,38 1,08 2066 575
14 FSE008 OC ORD  POLK SH 1 3.95 2,08 .86 24.85 629
16 FSEOO9 OC ORD  POLK SH 1 288 .97 .51 18,56 575
18 FSEO10 OC ORD  POLK SH 3 532 191 1,90 35.36 465

(a) BIGFORK/POLK CREEK CONTACT

* sampled from the north end of the quarry



WELL/SITE ISTRINGTOWN(POLX CR) PAGE . 2

DEPTH TR GI 61 TSE K2  K2(6) K200) KPI GOGI CPI TAI RO D-13C D-13C D~13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN K6/TM (K (TSE) (KPY)
‘Zo ‘Zo 'Zo

0 .08 82 64 1 30,40 5.88 24,52 387 .24
0 .07 67 48 1 25.39 4,75 20.64 394 .23
0 .05 2322 3 7 477 .89 3.88 438 .23
2 .06 59 40 1 22,06 3.83 18,23 472 .2
4 05 51 3 1 17,48 344 13,74 M9 25
6 05 45 30 1 18.i1 3.39 14,72 488 .23
8 .04 38 20 1 14.?2 3.20 11,02 321 .29
10 .04 39 27 1 29.55 5,53 24,02 467 .23
12 .05 37 28 1 17.47 3,27 14,20 463 .23
14 .03 3B 2 2 18,90 3.41 1549 478 .22
16 03 34 18 2 13.43 2,42 11,01 446 .22

18 .05 36 36 1 26,27 474 21,53 44 2



PAGE + 3 WELL/SITE $STRINGTOWN(POLK CR)

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

FT BRT N0, TYPE /AGE (ABR,) 1  DESCRIPTION L K6/TN XG6/TN KG/TN KG/TN
20 FSEO11 OC ORD  POLK SH 3 691 2,12 1,96 43.55 630
22 FSE012 OC ORD  POLK SH 9 4,84 1,42 1,38 30.45 629
24 FSE013 OC ORD  POLK SH S 6,80 1,99 2,05 4%.06 721
26 FSE014 OC ORD  POLK SH 2 7.60 1.46 2,20 43.31 570
28 FSEO1S OC ORD  POLK SH 2 963 2,54 2,44 54,88 674
30 FSE016 OC ORD  POLK SH 2 12,85 2.48 3.38 8%.17 494
32 FSe017 OC  ORD POLK SH 3 10,38 2,06 2,58 64,07 617
34 FSEOIB OC ORD  POLK SH 2 6,90 1,52 1.88 4392 &%
36 FSEO19 OC ORD  POLK SH i 2,42 .49 .38 12,33 510
38 FSE020 OC ORD  POLK SH S 2,19 .88 .26 11.87 542
40 FSEO21 OC ORD  POLK SH,CALC 11 2,28 3,09 .75 1414 620
42 FSE022 OC ORD  POLK SH 2 6,86 1,48 2,25 41,18 600
44 FSE023 OC ORD  POLK SH 3 7.00. 1,80 1,55 37.94 542
45 FSE024 OC ORD  POLK SH 1 3,32 .82 .48 19.98 402
AB FSE025 OC ORD  POLK SH -4 J.66 1,18 W66 18,62 309
50 FSE026 OC ORD  POLK SH 1 2,68 .58 .33 15,06 562
52 FSE027 OC  ORD POLK SH 2 4,89 1,10 .61 25,98 531



WELL/SITE :STRINGTOWN(POLK CR) PAGE .+ 4

DEPTH TR 61 61 TSE K2  K2(6) K200) KPI 6061 CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /81 KB/TN KG/TN K6/TN K6/TN T (K) (TSE) (KPY)
-Z. -Z. 'Z 0

20 .04 3 28 1 30,77 5.3 25.64 M5 20
2 04 2 28 1 2,36 373 18,43 M2 N
24 .04 29 30 1 31,78 5.07 26,71 467 .19
26 05 19 2 1

28 .04 26 25 1

30 .04 20 26 1 5590 9.70 46,20 435 .2
2 04 20 3 1

30,04 2 27 1 3.4 5,51 26,23 40 21
% .03 20 16 1 10,39 2,27 8.2 429 .28
38 02 40 12 3

40 .05 136 33 4 11,34 227 9.07 497 .25
2 05 2 B 1

Mo04 26 2 1 2841 598 22,13 402 27
46 03 X 20 1

48 .03 32 18 2 14,23 3,28 10,95 389 30
50 .02 22 12 2

s2 .02 2 12 2 20,29 3.9 16,50 415 .23



PAGE 9 WELL/SITE {STRINGTOWN(POLK CR)

DEPTH SAMPLE SAMPLE EPOCH FORN LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE s1 52 HI

FT BRT NO. TYPE /AGE (ABR.} X DESCRIPTION I KG/TN KG/TN K6/TN KG/TN
54 FSE028 OC ORD  POLK SH 1 2,53 60 .28 14,31 D6é

54 FSE029 OC ORD  POLK SH 2 15.13  4.66  5.71 103,60 685

(b) 58 FSE030 OC SIL  MONT SH 3 31 0.00 0.00 0

(b) POLK CREEK/MISSOURI MOUNTAIN CONTACT



WELL/SITE :STRINGTOWN(POLK CR)

DEPTH TR 61 61 TSE K2  K2(6) K2(0) KPI
FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN

PAGE . &

G0GI CPI TAI RO D-13C D-13C D-13C

Z (K) (TSB) (KPY)
‘z. 'Z [] -Z +

4 .02 24 11 2

S6 05 3 3 1 63.77 13,536 §0.21 42

38 0

W27
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To: E. Luttrell May 23, 1984

SPC Mid-Continent Region

Dallas PGW/050884 /GC/2-5
Attn: C. Titus Classification: RESTRICTED
From: Petroleum Geochemistry Group

Warrensville

Subject: Geochemical Characterization and Comparison of Two Asphalt
Samples from the #1-24 Campbell Well, Atoka County, Oklahoma
-- Exploration Brief (PGW/EB144).

Two asphalt samples, recovered from 1020-40' (Mississippian Stanley
Group) and 3011' (Ordovician Polk Creek Shale) in the #1-24 Campbell
well, were characterized using standardized PGW methods. The asphalts
were then compared to Taylor #1/Stringtown Quarry asphalts and to
kerogen pyrolyzate carbon isotopic data for #1-24 Campbell well
cuttings samples and outcrop samples from Stringtown Quarry. The
source potential (predominantly oil prone) of the Ordovician Polk Creek
Shale and Bigfork Chert Formations was previously documented in two
reports, PGW/EBO81 (1) and PGW/EB 123 (2). The source potential of the
#1-24 Campbell well was reported in PGW/TM156 (3). A comparison of
asphalts from the Stringtown Quarry and Taylor #1 well was reported in
PGW/TM109 (4).

1) ASPHALTS/OILS

Sample locations, PGW sample designations, summary hydrocarbon data
sheets and logs, and the saturate fraction C12+ gas chromatograms
are included as Tables 1-3 and Figures 1-6 for the Polk Creek Shale
asphalt (HCB-463, Campbell well), the Bigfork Chert asphalt
(HCB-275, Stringtown Quarry) and the Taylor #1 asphalt (HCB-006),

PROPERTY OF
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respectively. No data sheets were available for the Stanley

asphalt from the Campbell well since this sample had a 100%

asphaltene content.

Results of the hydrocarbon geochemical analysis showed:

a)

b)

The Campbell well (Polk Creek) sample, HCB-463, contained a
similar proportion of asphaltenes as the Taylor #1 asphalt
HCB-006 (12.2 vs. 12.0%), but a significantly lower asphaltene
content than the Bigfork Chert sample (Stringtown Quarry,
HCB-275, 52.2%). Comparison of the quantities of saturate and

- aromatic fractions of the 3 samples showed a wide scatter and

no apparent correlation.

Saturate gas chromatograms (Figures 2, 4, and 6) revealed a
complete series of n-alkanes, from 2;C13 to ITC30+ for HCB-006
(Figure 6). HCB-275 (Figure 4) contained few peaks and no
identifiable n-alkanes, which is indicative of biodegradation.
The high asphaltene content (52%) as well as the
chromatographic character of HCB-275 were indicative of severe
weathering/biodegradation. Similarities in the bimodal
naphthenic distributions of HCB-006 and HCB-275 suggested that
these two asphalts were generically related; it is possible
that HCB-463 is also similar, but the bimodality is masked by
the extremely large "hump" at IFC25° HCB-463 has an unusual
chromatogram. It has a pronounced naphthenic hump centered at
ETCZS' This is indicative of biodeqradation and/or
waterwashing; n-alkanes are present in the range _Q-C15 to
2—C27, however, after which there is an abrupt n-alkane
concentration decrease. Biodegradation/waterwashing would
remove light compounds preferentially leaving a heavier
n-alkane residue and a pronounded naphthenic hump. It may be
that the "hump" represents the residuum of a pre-existing

altered oil, whereas the Q;alkanes present are derived from a

~later contribution of fresher, more recently migrated

petroleum.



2)

Fage 3

c) Stable carbon isotopic data, depicted in Figure 7, confirmed
that the hydrocarbons are related. The 1isotopic profiles
were, generally, in close agreement. Overall, however, the
Campbell (Polk Creek) asphalt appeared to be slightly
isotopically lighter than the Taylor #1 and Stringﬁown Quarry
asphalts, but still within the range of acceptable

correlation.

The 1isotopic results clearly demonstrated a generic
relationship between the three asphalts; it is probable that
these materials represented residues derived from one and the

same precursor oil.

d) Figure 8 illustrates the relative maturity of the asphalts
(for HCB-006 and HCB-463) via the AIMAT plot. Results showed
the Campbell sample to be somewhat more mature than the

Taylor.

e) Figure 9 illustrates the probable source organic environments
from which the oils were derived. This "ENVPLOT" clearly
illustrates that the three asphalts were derived from marine

kerogens.

SEDIMENTS CHARACTERIZATION AND SOURCE-OIL CORRELATION

One core sample and three cuttings samples from the #1-24 Campbell
well and four Stringtown Quarry samples (all Ordovician Age) were
selected for kerogen-kerogen pyrolyzate carbon isotopic
characterization. Source quality analyses indicated good to
exellent source richness, good to excellent potential productivity,
and oil-prone kerogen assemblages. Organic petrography techniques
indicated incipiently mature to threshold (oil) mature status.
Table 4 lists pertinent source quality and location data for the

eight sediment samples.
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Generally, whole kerogen isotopic values varied by less than 1.0
ppt for the sediments examined, indicating only minor variations in
organic facies between formations at the two sites (#1-24 Campbell
well and the Stringtown Quarry). A, values (Ak = 613Ckpy - 613Ck)
were negative (except for WC-9410 which was +0.18 ppt) and small in
absolute magnitude (0.30 to 0.48 ppt), consistent with a
predominantly marine kerogen assemblage as would be expected with

Ordovocian Age sediments.

3¢ value varied by 0.06-0.51

The #1-24 Campbell asphalt whole oil §
ppt from the kerogen pyrolyzate compositions. A differential of
< ij ppt is considered an acceptable oil-potential source match
with < +0.5 ppt considered excellent. Therefore, the Polk Creek
Shale, Bigfork Chert, and Womble Shale are all potential source
matches for the asphalt sample from the 3011' depth in the #1-24
Campbell well. Composite carbon isotopic profiles comparing all
sediment pyrolyzate data against the three asphalts are illustrated
in Figure 10 (Polk Creek Shale), Figure 11 (Bigfork Chert), and

Figure 12 (Womble Shale).

The asphalt sample from 1020-1040' in the #1-24 Campbell well was
100% asphalt, having an isotopic value of -30.29 ppt. This value
is similar to that of the asphalt from 3011' and thus also matches

the possible sources.

CONCLUSIONS

Kerogen pyrolyzate data was insufficient alone to distinguish which
of the three Ordovician formations was the source provenance of the
asphalts under study. From stratigraphic proximity considerations

the Polk Creek Formation would appear to be the favored candidate.

Notwithstanding, all three asphalts appear to show a common
provenance. Both the Taylor #1 and Campbell #1-24 recovered
products had characteristics of heavy, early generation products,
whilst the Stringtown asphalt appeared to be a biodegraded/

atmospheric weathered residuum of the same.



REFERENCES

(1) Cole, G.

(2) Cole, G.

(3) Cole, G.

(4) Cole, G.

and Sedivy, R.

1984

1984

1964

1983

Page 5

Source Rock and Maturity Evaluation of
Sixteen Samples from a: Measured
Section Within the Stringtown Quarry,
Atoka County, OK. - Exploration Brief
(PGW/EBO81).

Source Rock Evaluation of Thirty
Samples from a Measured Section of the
Polk Creek Shale (Ord. Age) Within the
Stringtown Quarry, Atoka County, OK. -
Exploration Brief (PGW/EB123).

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

Geochemical Characterization and
Comparison of Two Asphalt Samples from
the Bigfork Chert, Atoka County, OK.
- Technical Memorandum (PGW/TM109),



Page 6

"Rnflwdc‘v% wdiar

R. A, Sedivy d
GAC/HIH/RAS:mlc
Enclosures: Tables 1-4
Figures 1-12

cc: T. Legg Work by: S. Adams

D. May R. Cavalier

H. G. Bassett L. Monnens

R. Burwood T. Morsefield

R. Drozd R. Sedivy

Files (0) (2-5) E. Tausch



PAGE 1 13.22,18. 04/23/84
TABLE 1
SUMMARY HYDROCARBON DATA SHEET
COUNTRY:US WELL/SITE!$1-24 CAMFBELL SAMPLE IDIHCB443 FORMATIONIPOLK
STATE DK LOCATION $SEC24,T3ISRILE TYPEIASP  AGE/EPOCHIORD
COUNTY 3ATOKA AP1/0CS $35-005-20138 DEPTH(FT)' 3011
PGW - JOB$83150 REPORT ¢ DATA BASE:PGW
INSPECTION DATA SINULATED DISTILLATION N-ALKANE PENTACYCLANE
AT DEGC T DEGC CONTENT CONTENT
SPECIFIC GRAV. ' Z WT SATURATES NORMALISED DIST
API GRAV, : e -
SULFUR INTS
NITROGEN AuTS IBP £1 H
WAX rL 1 2 32 c11 ¢ B
WAX NFT DEG C3 4 94 c12 J U
ASPHALTENE (1) ZWT: 12.17 6 36 g3 63
NICKEL (PFM)} B 58 14 060 N
VANADIUM (PPK)} 10 60 C15 ¢ 4220 0
RESIDUE 12 62 Cl6 3 440 U
BPT>200C T 100 14 64 C17 ¢ 640 v
16 b6 €18 ¢ 750 ALPHA ¢
GEOCHEMICAL DATA 18 68 C19 + 870 BETA §
20 70 €20 : 1.020 BANA §
RESIDUE BPT>200C 22 72 €21 ¢ 1,180 DELTA ¢
TYPE ANALYSIS 24 74 €C22 § 900 EPSILON @
SATURATES  ZWT! 15365 26 76 €23  .800 ZETA |
AROMATICS  ZWT: 28 21 28 78 €24 | 840 ---emmmmmmeee-
POLARS INT: 43,97 30 80 €25 + 730 STERANE
ASPHALTENE(2)ZWT: 12.17 32 82 €26 1§ 4630 CONTENT
N-ALKANE W 10,20 34 84 C27 : .450 NORMALISED DIST
N-ALKANE CPT ¢ .95 36 86 €28 ' 280 -e=mmmeemm—eme-
ACYCLIC ISOPRENOID 38 88 €29 070
FARNESANE  INT! .04 40 90 €30 210 13
ACYCLIC C16 2WT: .09 42 92 ) S 2
ACYCLIC C18 ZWT: .27 44 94 €32 ¢ 120 3
PRISTANE ZNTY W50 44 9% €33 ¢ 43
PHYTANE W W44 48 98 c34 3
PRISTANE/PHYTANE ¢ 1,13 30 FBF cH 6
PRISTANE/N-C17 Y €36 7.
PHYTANE/N-C18 HEY 8
NICKEL/VANADIUK ¢ i
D-13 C(DIL) 1-30.68 1, 10 ¢
D-13 C{DISTILLATE) 3 9 1
D-13 C(SATURATES) $-30.30 Z. 12 3
D-13 C(ARDMATICS) 1-30.66 Z. 131
D-13 C(POLARS) 1-30.66 X 14 3
D-13 C(ASPHALTENES) 1-30.64 7. 15
D-13 C(RESINS) ) 16 1
D-34 SULFUR H % 17 3
D-2 DEUTERIUM : 19 18 ¢
D-13 NITROGEN H % 19 ¢
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SUMKARY HYDROCARBON DATA SHEET

TABLE 2

COUNTRY:US
STATE 10K
COUNTY IATOKA
PGW-J0B:82102

WELL/SITE:STRINGTOWN QUARRY
LOCATION $SEC16,T1SRIZE
API/OCS -

REPORT ¢

14,30.18,

05/02/84

SAMPLE IDIHCB275 FORMATION:BGRK
AGE/EFOCH:ORL

TYFEITSE
DEPTH(FT):
DATA BASE !GEOCHEM/PGW

-INSPECTION DATA

SIMULATED DISTILLATION
AT DEGC NT DEG C

SPECIFIC GRAV.

+
+
.
L]

AFI GRAV,

SULFUR T
NITROGEN T
WAX W
WAX HFT BEG C:
ASPHALTENE (1) JWT!
NICKEL (PFM):

VANADITUM {FPH) 3
RESINUE
BPT>200C T

1,230

4,98

52418

100

GEOCHEMICAL DATA

N-ALKANE

CONTENT

PENTACYCLAME

CONTENT

% WT SATURATES NORMALISED DIST

RESIDUE RPT>200C
TYPE ANALYSIS
SATURATES  ZNT!
AROMATICS  ZWT!
POLARS W
ASFHALTENE (2)ZNT!
N-ALKANE T
N-ALKANE CPI ¢
ACYCLIC ISOFRENOID
FARNESANE  ZNT:
ACYCLIC C14 2XNT!
ACYCLIC C18B ZWT!
PRISTANE T
PHYTANE W
PRISTANE/PHYTANE ¢
PRISTANE/N-C17 :
PHYTANE/N-C18 :
NICKEL/VANARIUN ¢
D-13 C(OIL) :
D-13 C(DISTILLATE) !
D-13 C(SATURATES)
D-13 C(AROMATICS) ¢
D-13 C(POLARS) :
D-13 C(ASPHALTENES):
D-13 C(RESINS) H
D-34 SULFUR o
D-2 DEUTERIUM :
D-15 NITROGEN H

6463
11.84
29,35
32,18

0,00

0.00
0,00
0.00
0,00
0,00

-30,25

'30031

'30044

‘30029

-30.32

IBF
2 a2
4 94
6 56
8 58
10 60
12 62
14 64
14 66
18 68
20 70
22 72
24 74
26 76
28 78
30 80
32 82
34 84
36 86
38 88
40 90
42 92
44 94
46 96
48 98
30 FBF

c10
c11
c12
C13
C14
C15
016
c17
c18
c19
£20
ca1
c22
£23
C24
£25
26
c27
£28
£29
£30
£31
c32
c33
C34
€35
£36
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s we e 4o Se ee TT e S+ o4 we
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"SUMMARY HYDROCARBON DATA LOG

CENT. )

( DEG.

RELATIVE PER CENT BOILING POINT

RELATIVE PERCENT

RELATIVE PERCENT

RELATIVE PERCENT

PETROLEUM TYPE

SIMULATED DISTILLATION

$00
490 |
3o 4

200 |

T ™

0 10 23 30 40 SO 60 'O 80 9L 100
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100
so
° T T T T T T T 1
0 s 10 15 29 ¢S Jo 35
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ACYCLIC ISOPRENOQOID DISTRIBUTION
130
50
? v
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CARSON NUMBER
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100
S0 .
o T T =T T v T T L2l T T B T T v T x
1@ 3 4SS € 7 8 % 40 i 12 1Y 4 S 6 a8 e
STERANE DESIGNATION
PENTACYCLANE DISTRIBUTION
20
S0

PENTACYCLANE DESIGNATION

HYDROCARBON DATA

AP CRAVITY 60 DEC F.

SPECIFIC GRAVITY 60 DEG ¢ 1.25

SuLPHUR 1 ot 4.9

WAX 7 ¥l

VAX n. PT. o€G.

ASPMAL TENES : v §2.18

NICKEL : n

YANADIUM [44.]

NICKEL / YANADIUM RATIO

N1TROGEN 2wt

TYPE AMALTSIS
SATURATES T it 6.63
AROMATICE r dl 11,84
POLARS T o4l 29 3¢

N = ALKANE CP§

N - ALXANE X of. 3F SATURATES 0.3%

PRISTARE / PHMTIANE RAIiD

SRISIANE 7/ N - €17

PHTTANE 7 B - Cif

CARBON 1SOTOPE RATIO €13 2 38 08

JULPHUR 1SOTOPE RATIO S34 2

DEUTERIUM 1SOTOPE RATIOD D2 2

WITROGEN 1SOTOPE RATIO N15S 2

STABLE CARBON 1SOTOPE PROFILE

DISTILLATE ¢ <290 DEC.C. °
SATURATES "
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AROMATICS ]
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ASPMAL TENE 8
PRIGNOSED SOURSE KERDGEN

T L — - T o
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STA3LT ,SO'0PE RATIS
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] NTDROCARSON RA'TiZ
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2-METMTLPENTANE/ J-NETHTLPEMTANE
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2.3-DIMETHTLHEXANE /7 2-METHTLMEPTANE

.8 SSTRIMETHEX. 7 2.2.4-TRIMETHEX.

2 3. S-'RIMETHYLMEXANE / N=0CTANE
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1-4C7-3-FINBFNZENFG ¢ i -MET-4-FIMBENZENT
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PAGE 1 14.13.49, 05/02/84

TABLE 3
SUMMARY HYDROCARBON DATA SHEET

COUNTRY:US WELL/SITEITAYLOR$! SAMFLE IDIHCBO06 FORMATION:BGFR
STATE 0K LOCATION $SEC13»T3SR11E TYPEIPRO  AGE/EFOCH:ORL:
COUNTY 1ATOKA API/0CS 135-A00520087 DEFTH(FT)? 2110
PGW " JOB:B003 REPORT ¢ DATA BASE:GEOCHEM/PGW
-INSPECTION DATA SIMULATED DISTILLATION N-ALKANE PENTACYCLANE
INT DEGC ZNT DEGC CONTENT CONTENT
SPECIFIC GRAV. v 1,000 % WT SATURATES NORMALISED DIST
API GRAV, 10,00 e -
SULFUR ZWT: B0
NITROGEN TS IBP 297 €10 3 Hi
WAX W 2 287 92 ci1 k!
WAX HPT DEG C! 4 303 o4 €12 ¢ 150 D3
ASFHALTENE (1) 2XWT! 12,00 6 J20 56 £13 700 G
NICKEL (PFPH): 42 8 336 o8 " C14 ¢ 1,600 N
VANADTUM (PPH): 180 10 352 80 C1s ¢ 2.870 0:
RESIDUE 12 368 62 €16 ¢ 3.340 u:
BPT>200C AT 100 14 384 64 C17 + 3.700 v
16 399 b8 Ci8  3.550 ALPHA 1
GEOCHEMICAL DATA 18 414 68 C19 ¢ 3.520 BETA !
20 27 70 £20 ¢ 2,550 GAMA
RESIDUE BPT>200C 2 440 72 €21+ 2,300 DELTA 3
TYPE ANALYSIS 24 452 74 C22 1,760 EPSILON @
SATURATES  ZNT! 31,40 26 463 76 €23 + 1.800 ZETA ©
ARDHATICS  ZWT: 22.80 28 474 78 €24 ¢ 1,420 --—-m-mmmemmem-
POLARS WT: 33.80 30 486 B0 Tao 24160 STERANE
ASPHALTENE(2)ZWT: 12,00 32 498 B2 €26 1 1.,5% CONTENT
N-ALKANE N7 38.23 34 510 84 €27 % 1,090 NORMALISED DIST
N-ALKANE CPI vo107 36 322 B6 €28 1 1,080 -----mmmmemmee-
ACYCLIC ISOPRENDID 38 532 88 €29 + %00
FARNESANE  ZNT: .65 40 941 90 £30 + 1.4720 1
ACYCLIC C16 7ZNT: 1.48 42 92 €31 1 .480 2
ACYCLIC C18 RUT: 2.37 44 94 €32 ¢ 190 33
PRISTANE W1 3,18 44 96 €33 4
PHYTANE TS 2,86 48 98 C34 ¢ N
PRISTANE/FHYTANE 1 1.1 30 FBP cis ! 61
PRISTANE/N-C17 v 86 €l 1 73
PHYTANE/N-C18 HERY ) 8
NICKEL/VANADIUN ¢+ .23 9
D-13 C(OIL) +=30.40 Z, 10 3
D-13 C(DISTILLATE) & L 113
D-13 C(SATURATES) :-30.40 Z%. 122
D-13 C(AROMATICS) :-30.40 Z. 13 ¢
D-13 C(POLARS) +-30.18 2, 143
D-13 C(ASPHALTENES){-30.13 X, 153
D-13 C(RESINS) ¢ 1) 16 3
D-34 SULFUR : 19 17 3
D-2 DEUTERIUM : % 18
D-15 NITROGEN : X 19 @



SUMMARY HYDROCARBON DATA LOG

L
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‘ FIGURE 5

HYDROCARBON DATA

APL GRAVITTY 60 DEC €. 19.22
SPECIFIC GRAVITY ¢o DEC *. 1.93
SULPHUR 1wt 0.82
WAX ? ot
WAX B PT. oEC. ©
ASPMAL TENES T 41 123z
NICKEL ey 2.9
YANADI UM [d] 3.02
NICKEL / YANADIUM AATIO 3.23
¥ 1 TROCEN 741,
TYPE ANALYSIS
SATURATES t W, 3.4
AROMATICS r 4. 22.42
POLARS 1 ot 33.80
N - ALKANE CP1 V.07
N - ALKANE X wI. OF SATURATES I
PRISTANE / PMYTANE RATIO 1.0
PRISTANE 7 N - CI7 2.26
PHTIANE / N - Ci8 0.8:
CARBON 1SOTOPE RATID Ci3 2 230 e
SULPMUR 1SOTOPE RATID S3d4 2
DEUTERIUM 1SOTOPE RATIO D2 2
“ITROGEN 1SOTOPE RATID NiS 2

STABLE CARBON 1SOTOPE PROFILE
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A R, Burvood

206274 1O PETROLEUM COMPANY : )
Petroleum Geochemistry Group MO& ¥ oseo”
c 3
fil0
To: Eric Luttrell June 13, 1984
SPC Mid-Continent
Dallas PGW/060684 /RS /2-5
Attn: Doris Bajak
From: Petroleum Geochemistr Group
Warrensville Classification: RESTRICTED

Subject: Characterization of Natural Gas Samples from the #1-29
Trotter-Dees Well, Pushmataha County, Oklahoma -- Exploration
Brief (PGW/EB150).

Thirteen natural gas samples were received by PGW during April,
1984 from the #1-29 Trotter-Dees well, S29-TIN-R18E Pushmataha County,
Oklahoma. The samples, collected in vacutainers, record several
prominent gas shows encountered in the Mississippian Stanley Formation
over the depth interval 6,249 ft. to 6,484 ft.

Sample depths, mud logging "hot-wire" units, and results of gas
chromatographic compositional analyses are shown in Table 1. The data
are presented on an "air-free" basis; all samples contained >50% air by
volume, All of the gases were somewhat "wet", ranging from
approximately 5-11 mol.% C2+ components. These compositions are
typical for oil or oil source rock associated, thermogenic gases of
low to moderate (gas) maturity. Vitrinite reflectance (preliminary)
measurements now in progress suggest an Ro = 1.2-1.3%.(Dominant Gas
Generation status for sediments within this depth interval, consistent

with a possible in-situ origin for these gases.

Replicate samples obtained at two depths, 6376 ft. and 6435 ft.,
provide an indication of the reproducibility of the sampling/analysis

procedures. Results of the three analyses at 6376 ft. were in very

PROPERTY OF
BP EXPLORATION
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close agreement, varying at maximum by 0.4% for the major constituents,
Values for the duplicate 6435 ft. samples varied by up to 2.2% for both

methane and ethane, and 0.5% for propane.

Inspection of the data in Table 1 reveals a poorly defined trend
toward slightly reduced C2+ component abundances in samples collected
at  lower production levels (as indicated by "hot-wire" detector
response). As discussed in a previous report (1), both contamination
and sample size may contribute to a slight apparent enhancement in the
methane concentration of small samples. Consideration of the mud log
for this well section (Figure 1), however, indicates a possible
correlation between increased methane concentration and the proportion
of shale in sediments at an equivalent depth. This relationship
suggests that the higher methane concentrations observed may be a
result of preferential diffusion of methane, relative to C2+
components, out of the "tighter" shaly intervals. The individual
results from 6376 ft. and the interval 6376-8¢ ft. would seem to
support this observation, as the section from = 6380 to 6386 ft.
contains considerably less shale than the overlying 6376-6380 ft.
interval. If this interpretation is valid, a fairly shaly origin for
the more prominent show at = 6393 ft. is implied. More detailed
lithologic data are required to further substantiate these ideas.

CONCLUSIONS

The natural gas samples received from the #1-29 Trotter-Dees well

were thermogenic in origin and somewhat "wet" (~5-11% C2+ components).
Interpretation of the gas characterization data showed:

1. The gases higher in methane content (i.e. 6376 and 6393') were
probably sourced locally from more shaly intervals where

preferential diffusion of methane occurred.

2. The major gas show at 6435-6438' was sourced locally from an
interval where preferential diffusion did not occur, as

evidenced by the higher C2+ component abundances,
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TABLE 1

GAS CHROMATOGRAPHIC RESULTS FOR SAMPLES
FROM THE #1-29 TROTTER-DEES WELL

+
AIR-FREE COMPOSITION, MOL%

Depth, Ft. H.¥. Units  C, S & i6, oG G nC,  GHIT
6249 5 9% .2 4.0 | 1.4 | 0.22 - - | 0.22 | 0.9
6280 40 93.6 4.3 | 1.7 | 0.19 - | 0.05 | 0.11 | 0.9
6376() 150 9%.7 3.5 | 1.5 | 0.15 - | 0.05 | 0.07 | 0.95
6376(2) 150 9.3 3.8 | 1.6 | 0.15 - | 0.05 | 0.07 | 0.9
6376(3) 150 %.6 3.5 | 1.6 | 0.15 - | 0.05 | 0.07 | 0.95
6376-86 450 90.4 6.3 | 2.5 |{0.22 |0.47 | 0.08 | 0.07 | 0.90
6393 700 93.5 4.2 | 1.7 |[0.16 |0.31 | 0.06 | 0.05 | 0.9
6432 158 92.3 4.8 |2.0 |0.19 |o0.47 | 0.12 | 0.13 | 0.92
6435(1) | 2250 91.2 5.6 | 2.4 |0.21 |0.46 | 0.08 | 0.06 | 0.91
6435(2) | 2250 89.0 7.12 | 2.9 |0.26 0.5 | 0.11 | 0.08 | 0.89
gu32-38 | 2250 90.6 6.1 |2.4 |0.22 |0.45 | 0.09 | 0.07 | 0.91
6438 2250 91.0 5.8 |2.4 |0.21 [0.46 | 0.08 | 0.07 | 0.91
6L8L 1750 93.0 4.5 |1.9 |0.16 |0.36 | 0.07 | 0.06 | 0.93

TAll samples contained >50% "air" by volume.

*Gas Wetness Index = C1/(C1*'C5).
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903257
To: Dann May July 6, 1984
SPC Mid-Continent Region
Dallas PGW/070584 /GC/2-5
From: Petroleum Geochemistry Group
Warrensville Classification: RESTRICTED

Subject: Additional Source Analyses from the 2770 to 3190' Interval,
#1-24 Campbell Well, Atoka County, Oklahoma - Exploration
Brief (PGW/EB157).

Eight additional samples were analyzed for source quality from the
2770 to 3190' interval, #1-24 Campbell Well, Atoka County, Oklahoma.
Samples were analyzed for % TOC (bitumen-free) and Rock-Eval pyrolysis
according to PGW standardized methods. Other data was previously
reported on in PGW/TM156 [1]. Table 1 lists the total source quality
data base for the #1-24 Campbell well.

The following eight samples were requested to detail the source

quality of the interval surrounding and including the Polk Creek Shale:

Rock-Eval Pyrolysis

(kg/ton)
Sampledt Depth % TOC S1 52
WC 9353 2770 0.36 0.09 0.41
WC 9355 2830 0.58 0.18 1.05
wC 9377 2890 1.04 0.40 3.00
Polk Creek| WC 9379 2950 1.66 0.67 7.33
Shale [:;c 9381 3010 1.90 0.98 8.89
wC 9383 3070 0.70 0.39 2.83
WC 9385 3130 0.71 0.41 1.85
wC 9387 3190 1.65 0.83 6.83
PROPERTY OF
BP EXPLORATION
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From the new data and using the data from PGW/TM 156, the 150'
interval from 2890 to 3040' had good to excellent source richness (%
TOC ranged from 1.04 to 5.03%); good to excellent potential
productivity (S2 ranged from 3:00 to 27.61 kg/ton); and the GOGI values
indicated that the kerogen assemblages were dominant oil/minor gas
prone. This interval was also incipiently mature as measured by

bitumen Ro and qualitative fluorescence [1].

References
1. Cole, G.A. March 1984 Source Evaluation of the #1-24
Campbell Well, Atoka County, Oklahoma:
PGW Technical Memorandum (PGW/TM 156).
9 A 2~
G. AZ/E le
GAC:mlc
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cc: H. G. Bassett Work by: R. Lukco
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R. Drozd
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PAGE

FT BRT

o1

COUNTRY

STATE

TABLE 1

SUNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

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

L3
+
+
[

‘.
*
4

L}

1]
L]
+

L]

us
0K
ATCKA

SEC24,TISR11E

$1-24 CAMPBELL

35-003-20138

DEFTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

ND.

TYPE

/AGE

130 WC9269
290 XC9269
300 WC9270
310 WC9271
360 WC9272
370 WC9273
400 WC%274
430 WC9275
4560 WC9274
430 WNC9277
520 wC9278
550 WC9279
580 WC9280
610 WC9281
440 WC9282
670 WC9283
700 wC9284
730 WC9285
760 WC9286
790 WC9287
820 WC9288
850 WC9289
880 WC9290
910 WC9291
940 WC9292
970 WC9293
1000 WC9294
1030 WE9295
1060 WC9296
1090 WC9297
1120 WC9298
1150 WC9299
1180 WC9300
1210 WC9301
1240 WC9302
1270 WC9303
1300 WC9304

C16

C16
£16
C16
CT6
CT6
CT6
CT6
CT6
CTG
CT6
CT6
16
CT6
CT6
CT6
C76
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
CT6
C16
CT6
CT6
CT6
CT6
CT6
C16
16
CT6

HISS

STAN

TSE 51 52 HI

(ABR.) 1  DESCRIFTION % KB6/TN KG/TN KG/TN KG/TN
SHsCALC
FORM.TOP
SHsCALC 14 +46 04 10 22
SHiCALC
SHyCALC 15 +48 03 10 21
SHeCALC
SHyCALC 15 144 A2 17 37
SHyCALC
SHyCALC 16 +45 Q07 .07 18
SHyCALC
SHyCALC 15 46 12 12 26
SHsCALC
SHyCALC 14 W36 23 23 41
SHsCALC
SHyCALC 14 +92 Jd2 22 42
SHyCALC
SHyCALC 14 +o8 13 440 69
SHyCALC
SHyCALC 13 +43 09 17 40
SHyCALC
SH»CALC 15 +35 05 .08 2
SHyCALC
SHeCALC .
SHsCALL
SHyCALC 15 +40 07 10 5
SHsCALC
SHyCALC 14 +43 09 12 28
SHsCALC
SHyCALC 12 +47 07 .28 60
SHyCALC
SHyCALC 13 +93 A3 29 39
SHsCALC
SHyCALC 14 97 Jd0 W31 54
SHsCALC
SHyCALC 14 +68 Jd3 33 49
SHsCALC
SHyCALC 14 +99 Jd5 007 29



WELL/SITE 341-24 CAMPBELL PAGE . 2

DEFTH TR 61 61 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)
'Z * 'Zo 'Zo

150

290

300 .29 9

310

360 .23 b

370

400 .41 26

430 41
460 450 16

490

320 .30 26

350

580 .50 "4

610

640 35 23

670

700 .25 2 +39
730

760 .35 2

790

820 .38 14

850 +43
880

910

940 .41 17

970
1000 .43 21
1030 43
1060 420 15
1090 .
1120 31 25

1150
1180 .24 18

1210
1240 .28 19

1270
1300 .47 25



PAGE 4+ 3 WELL/SITE 141-24 CAMPBELL

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO03 VISUAL KEROGEN TOC TSE 81 82 HI

FT BRT NO, TYPE /AGE (ABR.) 1  DESCRIPTION X KG/TN KG/TN KG/TN KG/TN
1330 WC9305 CT6 SHsCALC
1360 NC9306 CT6 SHyCALC 14 W39 A5 M4 75
1390 WC9307 CTG SHyCALC
1420 WC?308 CT6 SHyCALC 14 &9 Jd7 .38 55
1450 WC9309 CTG SHsCALC
1480 wC9310 CT6 SHsCALC 16 A8 A8 W22 46
1510 WC9311 C6 SHyCALC
1540 WC9312 CT6 SHyCALC 16 45 A3 W22 49
1570 WC9313 CT6 SHsCALC
1600 WC?314 CTG SHsCALC 13 70 23 436 80
1630 WC9315 CT6 SHyCALC
1860 WC9316 CTG SHyCALC 13 W74 Jd5 0 48 65
1690 WC9317 CT6 SHsCALC
1720 WC9318 CTG SH»CALC 14 +39 05 416 29
1730 WC9319 CTG SHyCALC
1780 WC9320 CTG SHsCALC 14 .88 17 W53 60
1810 WC9321 CTG SHyCALC
1840 WC9322 CT6 SHsCALC 14 77 A7 W42 33
1870 WC9323 CT6 SHyCALC
1900 WC9324 CT6 SHsCALC 12 1,20 32 1,63 136
1930 WC9325 CT6 SH
1960 WC9326 [T6 SH 8 1,79 L,23 1 424 237
1990 WC9327 CT6 SH
2020 wC9328 CT16 SH 8 163 Jd9 0 44 70
2050 wC9329 CT6 SH
2080 WC9330 CTG SH 9 1.14 30 1.47 129
2110 wC9331 CT6 SH
2140 WC9332 CT6 SH 9 1.16 .88 33 1,93 166
2170 WC9333 CT6 SH
2200 WC9334 CT6 SH 8 1,04 32 173 166
2230 wc93d5 CT6 SHsCALC
2260 WC9336 CT6 SHyCALC 10 +68 14 W63 93
2290 WC9337 CTG6 SHyCALC
2291 XC9337 DEV  ARKN FORM.TOP
2320 wWC9338 CT6 SHyCALC 10 1,34 1,05 39 3,20 239
2330 WC9339 .CT6 SHyCALC
2380 wWC9340 CTG SHyCALC 15 3.15 81 10,93 347
2410 WC9341 CT6 SHyCALC
2440 WC9342 CTG SHyCALC 12 1,83 76 .41 532 29
2470 WC9343 CTG SHyCALC
2500 WC9344 CTG SH 4 1 68 W25 2,13 300
2530 WC9345 CT6 SH
2560 WC9346 CT6 SH 9 A8 W62 W16 200 11
2590 wC9347 CT6 SH
2620 WC9348 CT6 SH 8 Jd8 31 W7 WAl 1
2624 XC9348 SIL  MOMT FORM,TOP
2650 WC9349 CTG 5H
2480 WC9350 CTG SH 8 16 06 07 44

2710 WC9351 CTG SHsV.CALC



WELL/SITE 141-24 CAMPBELL PAGE . 4

DEPTH TR 61 61 TSE K2  K2(6) K2(0) KPI G061 CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG6/TN KG/TN KG/TN ¥ (K) (TSE) (KPY)
=% - =1
1330 .
1360 .25 25
1390
1420 .31 2
1450 147
1480 .45 37
1510
1540 37 29
1570
1600 .29 13
1630
1660 .24 20
1690 +47
1720 .24 9
1750
1780 .24 19
1810
1840 .29 22 +45
1870 ’
1900 .14 27 2,02 .60 1.42 168 .42
1930
1960 .11 6% 28 2 451 99 3,52 252 .28
1990
2020 30 30
2050 |
2080 .17 26 1.96 .58 1.38 172 .42 +94
2110
2140 5 76 30 3 2,37 .55 1.82 204 .30
2170
2200 .16 ) 1.88 W32 1,36 181 +38
2230
2260 .18 2
2290 +33
2291
2320 A1 78 29 3 338 .93 2,45 252 .38 W47
2350
2380 .07 26 9.89 2.10 7.79 34 27
2410 )
2440 ,07 42 22 2 5.87 1,25 4.82 32 27
2470 W4
250 .41 9% 3/ 3 2,04 .45 1,59 287 .28
2530
2060 .44 344 89 4
2590
2620 39 172 3% 4
2624
2630
2680 .46 37

2710



PAGE + 5 WELL/SITE $#1-24 CAMPBELL

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

FTBRT NO. TYPE /AGE (ABR,) %  DESCRIPTION % KG/TN KB/TM KG/TN KG/TN
2740 WC9352 CTG SHIV.CALC 27 W31 1 .15 48
2770 WC9353 CT6 SHyV.CALC 38 36 09 41 114
2800 WL9354 CTG SHiV.CALL 43 48 20 .93 194
2830 WC9355 LT6 SHiCALL 36 /58 8 1,05 181
2860 WC9374 CTG SHiCALL 23 97 40 2,03 209
2890 WC9377 CTG SHiCALL 20 1,04 40 3.00 288
2920 WC9378  CTG SHiCALL 17 1,67 79 552 33
2950 WC9379 CT6 SHiCALL 14 1,86 67 733 a2
2957 XC9379 ORD  POLK FORN,TOP
2980 WC9380 CTG SHiCALL 17 2.2 1,52 124 1047 458
3010 WC93B1 CT6 SHICALC 15 1,90 98 8.89 468
3011 WC7464 CC SH 2 5,03 2012 27.61 549
3033 X¢9381 ORD  BGFK FORM.TOP
3040 WC9382 CT6 SHiCALL 24 1,16 1,15 .77 462 398
3070 WC9383 CTG SHV.CALC 43 70 39 283 404
3100 WC9384 CTG SHiV.CALL 28 1,05 134 3,59 342
3130 WC9385 CTG SHsV.CALC 38 71 A1 185 261
3160 WC9386 CT6 SHyV.CALL 36 93 144 W51 24 262
3190 WC9387 CTG SHrV.CALC 26 1.65 83 6,83 414
3220 WC9388 CTG SHIV.CALL 36 W7 195 47 1,36 289
3250 WC9389 CTG SH V. CALC
3280 WC9390 CTG SHiCALC 12 80 1,23 46 3.06 382
3310 WC9391 TG SHyCALC
3340 WC9392 CTG SHiV.CALL 27 ' 55 2,51 145 216 393
3370 WC9393 CTG SHyV, CALC
3400 WC9394 CTG SHrV.CALC 36 38 1.6 43 131 S
3430 WC9395 CT6 SHyVACALL
3460 WC9396  CTG SHrV.CALL 45 39 158 W56 146 I
3490 WC9397 CTG SHy V., CALL
3520 WC9398 CTG SHiV.CALC 39 A5 164 A5 138 307
3550 WC9399 LTG SH1V,CALL
3580 WC9400 CTG SHsV.CALL 46 A3 146 43 121 281
3610 WC9401 CTG SHs V. CALL
3440 NC9402 CTG SHrV.CALC 35 58 1,78 .72 231 398
3670 WC9403 TG SHy V. CALL
3700 WC9404 CTG SHrV.CALL 36 57 L7357 2409 367
3730 WC9405 CTG SHyVLCALL
3760 WC9406 CTG SHV.CALC 39 A5 L3742 149 33
3790 WC9407 CT6 SHs V. CALL .

3820 WC9408 CT6 SHsV.CALC 42 52 149 .29 125 240
3821 XC9408 ORD  WOMB FORM,TOP

3850 WCP409 CTG SHrV,CALC W Y TAIeng
3880 WC9410 CTG SHrV.CALC 20 262 291 AT W @Rax ity
3910 WC9411 CT6 SH V. CALL T e geere
3940 WC9412 CT6 SHsV.CALC 10 3.82 334 249 2042 535
3970 NC9413 CTG SHy V. CALC

3980 XC9413 TD



WELL/SITE :#1-24 CAMPBELL PAGE . 6

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) /S1 KG/TN KG/TM KG/TN KG/TN I (K) (TSE) (KPY)
2. -4 =%
2740 .42 35
2770 M8 2
2800 .18 42
2830 .15 k)
2860 .16 41
2890 .12 38
2920 .13 87 6,38 1,23 5.5 382 A
2930 .08 40
2957
2980 1 68 56 1 7,94 1.6 625 388 .27 +34
3010 .10 52
3011 .07 42 20,91 5,31 15,60 416 34 +39 30,56 30.88
3033
3040 14 99 46 1 3,49 72 2,77 301 2%
3070 .12 56
3100 27 128 2,99 .67 2,32 285 29 30.71 31,19
3130 .18 98
3160 17 176 35 3
3190 .11 30
3220 .26 415 100 4
3250
3280 13 154 57 3 2,44 46 178 305 W37
3310
3340 .40 456 264 2
3370
3400 .25 384 113 3 +38
3430
3460 .28 405 144 3 81 427 94 208 W49
3490
3520 .25 364 100 4
3550
3580 .26 340 100 3
3610 W67
Jé40 .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
3850 C e
3880 .12 111 65 2 10,13 1.83 8,30 387 .2 30.18 30.00
3910 o7
3940 L1187 65 1 14,41 2,44 12,18 382 .20 30,92 31,22
3970 931

3980






BN ... ocooicom comenns £8/59

206178 Petroleum Geochemistry Group
Hob¥. o1
. 2

To: Dann May July 12, 1984 c %

0

SPC Mid-Continent Region
Dallas PGW/071284/GC/2-5

8;2'{:}
From: Petroleum Geochemistry Group i
Warrensville Classification: RESTRICTED

Subject: Source Quality Evaluation of Eight Outcrop Samples from Caddo
Gap, Montgomery County, Arkansas -- Exploration Brief

(PGW/EB159).

Eight (8) outcrop samples from a measured section located in
Sections 18-19, T4S, R24W, Montgomery County, Arkansas, were received
for source rock evaluation. The samples were given PGW Field Survey
numbers FSE 128 to FSE 135 and represent the Caddo Gap samples 1-8,
respectively, in your rotation. The outcrops were analyzed using
standardized PGW methods for % TOC (bitumen free), pyrolysis
(Rock-Eval) and whole-rock vitrinite reflectance. The geochemical data

for these samples are listed on Table 1.

All eight samples were from.the Devonian Arkansas Novaculite

Formation.

Maturity measurements, via whole-rock vitrinite reflectance, showed
that the Arkansas Novaculite from Caddo Gap was thermally spent
(considered to be >2.0% Ro by PGW). Ro values ranged from 2.44 to
3.25%. TOC values ranged from 0.32 to 9.66%, indicating that certain
intervals of the section had excellent residual total organic carbon
contents. Rock-Eval pyrolysis indicated no potential productivity as

would be expected from spent sediments.

The primary goal of these analyses was the correlation of the TOC
values to the gamma ray response from a surface gamma ray survey,
Table 2 lists the pertinent data.
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Page 2

Theoretically, the greater the % TOC, the higher the gamma ray
response and, as can be shown by the data in Table 2, an excellent
correlation has been obtained. The 3 highest responses (193.5, 235.6
and 253.3 CPS) were recorded from samples with TOC values greater than
2.0%. The 3 lowest responses (1.68.6, 164.6 and 168.3 CPS) were
recorded from samples with TOC values less than 2.0%. From these
results, it may be concluded that a TOC of 2% is the pivotal value
needed before an increase in the gamma ray response can be seen. If
this is true, sample FSE 130 should have a response less than 170 CPS
while FSE 132 should be greater than 190 CPS.

GAC:mlc

Enclosure: Tables 1, 2

cc: H. G. Bassett
R. Burwood
E. Luttrell
R. Drozd
C. Titus
Files (0) (2-5)



WELL/SITE :CADDO GAF PAGE . 2

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

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TN KG/TN 2 (K) (TSE) (KPY)
------------- = T TR 1)
0 0
0 0
0 0
0 0 3,03
0 0 . 3:25
0 0
0 0

0 0 2,44



TABLE 2

GAMMA RAY RESPONSE

Sample No. Feet TGR in CPS % TOC Lithology
FSE 128 619 168.6 1.67 SH, black
FSE 129 621 164.6 0.46 SH, black
FSE 130 622 -- 1.56 SH, black
FSE 131 623 253.3 9.66 SH, black
FSE 132 624 -- 2.39 SH, black
FSE 133 625 193.5 2.18 SH, black
FSE 134 627 168.3 0.32 SH, black
FSE 135 643 235.6 4.76 SH, black
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From:

-

N C, =
THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY

Geochemistry Group

R. Cobb December 14, 1982
SPC Mid-Continent Region

Dallas PGW/120982/FM/2-5
Petroleum Geochemistry Group Job No.: PGW 82-73
Warrensville '

Subject: Geochemical Evaluation of Selected Cuttings from the

Herndon 1-Flatt Well, Pushmataha County, Oklahoma --
Exploration Brief (PGW/EB 022).

The Herndon 1-Flatt well was drilled in a Stanley Shale
Valley in Section 10, T2N-R18E, Pushmataha County, Oklahoma.
Spudded in the Mississippian Stanley Fm., the well
penetrated this formation to a TD of 2,000 ft.

Three samples from the well were received for a source
richness and maturity screen. The samples, given PGW well
sample designations WB 6047 - WB 6049, were representative
of the 1,450 - 1,490 ft., 1,750 - 1,780 ft., and 1,840 -
1,890 ft. intervals of the well, respectively. The samples'
Wwere screened using standardized PGW methods which included
TOC (bitumen free), pyrolysis (Rock Eval), and vitrinite
reflectance (whole rock). Table 1 lists the geochemical

data for the three Stanley intervals.
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December 14, 1982
Page 2

The sediments were found to be incipiently to
threshold mature, having reflectance values of 0.55 and
0.60% at 1,450 ft. and 1,750 ft., respectively. The samples
only had Moderate TOC contents (0.45 - 0.54 wt%) and
Marginal potential productivities (0.50 - 0.64 kg/ton).

Based on these data none of the intervals were assessed to

have any commercial source potential.

PP ('F. A. Marsek

FAM:bes

Enclosure: Table 1

ce:

H. G. Bassett

J. G, Grasselli

R. Burwood

R. J. Drozd

E. Luttrell

PGW Files (0), (2-5)



TABLE 1

PAGE . 1
SUNNARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY ' Us
STATE s OK
COUNTY/REGION/PROSPECT : PUSHMATAHA
LOCATION + SEC10sT2NR1BE
WELL/SITE + HERNDON 1-FLATT
AP1/0CS HE

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

FT BRT NO. TYPE /AGE (ABR.) 7  DESCRIPTION 2 KG/THN KB/TN KG6/TN KG/TN
1450 WB6047 CY6  MISS  STAN SH,CALC 15 o33 A3 44 12
1750 WB5048 CT6  MISS  STAN SH.CALC 15 A5 J4 59 13

1B40 WB4049 CTG MISS  STAN SH.CALC 17 94 O3 W30 93



WELL/SITE {HERNDON 1-FLATT PAGE . 2

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

FT BRY (TSE) (S1) /81 KG/TN KB/TN KB/TM KG/TN I (K) (TSE) (KPY)
-Z ¢ -Z ¢ ‘Zo
1450 .41 85 439
1750 .37 76 +60

1840 .52 102
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THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY

Geochemistry Group

To: R. Cobb December 22, 1982
SPC Mid-Continent Region
Dallas PGW/111782/FM/2-5
From: Petroleum Geochemistry Group Job No.: 82-77

Warrensville

Subject: Geochemical Evaluation of Selected Core Samples from
the Shell 1-Goddard Well, Pittsburg County, Oklahoma --
Exploration Brief (PGW/EB 024),

The Shell 1-Goddard well, located in Section 21, T2N-R15E in
southern Pittsburg County, Oklahoma, was a shallow stratigraphic
test of the Pennsylvanian Jackfork Fm. The well reached TD at
4og ft.

Two samples of siliceous Jackfork shale were received for
source richness and maturity analyses. The samples,
representative of the formation at 48 ft., and 407 ft., were
given PGW well sample designations WB 6201 and WB 6202,
respectively. The samples were analyzed using standardized PGW
TOC, pyrolysis, and vitrinite reflectance techniques. Source

rock data for the two samples is given in Table 1.

Reflectance values of about 0.70% for the two samples
indicated that the Jackfork sediments had reached the early
mature stage of 0il generation at their maximum depth of burial.
The sediments were subsequently uplifted to their present shallow

depth.
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December 22, 1982
Page 2

The samples had only Moderate TOC contents (0.91 and 0.79 wt
%) and despite their relative immaturity only poor to lean
potential productivity (0.55 and 0.35 kg/ton). On the basis of
these data, these siliceous shale member horizons of the Jackfork
Fm. were assessed to have no commercial source potential in the

vicinity of the 1-Goddard well.

Although not requested for in this piece of work, our wider
interest in the Jackfork Fm. as a potential source (eg S.W.
Arkansas bitumens, Nix #1 oils, etc.) stimulated us to determine
the carbon isotopic characteristics of these kerogen assemblages.

The whole kerogen values at 613

C > =-24.1 ppt were consistent with
a highly marine assemblage or alternatively one dominated by
coaly/woody detritus. The latter was preferred in that the
corresponding kerogen pyrolysates showed large differentials (T U
ppt) with their respective whole kerogens. This has been found
to be typical of such higher plant dominated depcsitional
environments., Consistent with these observations, gas prone GOGI
values at > 0.7Y4 were observed. On this basis these Jackfork
horizons are best regarded as immature and insignificant
potential gas sources. Any liquid hydrocarbons produced showed
an intermediate isotopic composition correlating neither with the
isotopic heavy S. W. Arkansas petroleums or the lighter Ouachita

Facies sourced? hydrocarbons.

/
V.
N

pp’ F. A. Marsek

FAM:bes

Enclosure: Table 1
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Page 3

cc:

H. G. Bassett
J. G. Grasselli
R. Burwood

R. J. Drozd

E. Luttrell

C. A, Titus
PGW Files (0),

(2-5)



PAGE 4 1
SUMMARY DATA FILE
GEOCHENICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY v Us

STATE T OK
COUNTY/REGION/PROSFECT ¢ PITTSBURG
LOCATION  SEC21, T2NRIGE
WELL/SITE + SHELL 1-GODDARD
AP1/0CS : -

DEPTH SAMFLE GAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KERDGEN TOC TSE S1 52 R1

FT BRT NO. TYPE /AGE (ABR.) %4  DESCRIPFTION % KG/TN KG/TH KG/TN KG/TH
48 WBA201 CC  PENN  JKFK SH,CALC 11 91 32 .55 60
407 WB6202 CC  PENN  JKFK SHsCALC 16 79 Jd4 35 A4



WELL/SITE !SHELL 1-GODDARD PAGE

LS

DEPTH TR G GI TSE K2  K2(6) K2(0) KFI GOGI CPI TAI RO D-13C D-1IC 1-13C

FT BRT (TSE) (81) /S1 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE; {(KFY)
';.’o 'Zn 'Zo
48 .37 35 1.29 0.74 71 24,11 28.A2

407 2% 18 0.60 0.98 73 23,65  27.39
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THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY

Geochemistry Group

To: C. Titus February 16, 1983
SPC Mid-Continent Region
Dallas

From: Petroleum Geochemistry Group PGW/021583/GC/2-5
Warrensville

Subject: Geochemical Evaluation of OQutcrop Samples from
Weyerhaeuser Acreage, McCurtain County, Oklahoma.
-- Exploration Brief (PGW/EB 029).

Eight (8) outcrop samples from a measured section located in
Section 20, T3S-R24E, McCurtain County, Oklahoma, were received
for source roc< evaluation. The samples were given PGW Field
Survey numbers FSC 138 to FSC 145 and represent the Mid-Continent
numbers BE/SE-TMC 38 to 49, respectively, in your notation. The
outcrops were analyzed using standardized PGW methods for % TOC
(bitumen free), pyrolysis (Rock-Eval), and whole-rock vitrinite
reflectance. The geochemical data for the Weyerhaeuser samples

are given in Table 1.

All eight (8) samples were from the Stanley Formation,
Mississippian age and were collected from two adjacent thrust
sheets. FSC 138-141 were from the upper thrust sheet and FSC
142-145 were from the lower thrust sheet.

Despite marginal to negligible organic carbon contents,
vitrinite: or wvitrinite-like reflectance measurements were

possible on all specimens.
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PGW/EB 029
February 16, 1983
Page 3

L A E T 1

J. G. Grasselli

R. Burwood

R. J. Drozd

E. Luttrell

PGY Files (0), (2-5)



PGW/EB 029
February 16, 1983
Page 2

Comparison of the reflectance data showed that the two
thrust sheets could be distinguished from each other. The upper
thrust sheet was determined to be the cooler thrust sheet. The
upper thrust had an average Ro of 2.93% (ranged from 2.14 to
4.15%) but contained one anomalous data point of 4.15%. This one
point may be more thermally mature because of some type of
localized thermal effect towards one end of the outcrop or may be
structurally controlled (another thrust, possibly). The lower
thrust sheet was more thermally métamorphosed with an average Ro
of 4.36% (ranged from 4.18 to 4.66%).

Source analyses showed that the Stanley Formation in this
location was a poor source overall, with an average TOC of 0.34%
and virtually no pyrolysis yield. Of course, at these

maturities, no pyrolysis yields were expected.

In conclusion, it was determined that the two thrust sheets
of the Stanley in this area were poor sources and thermally
overmature, no longer generating hydrocarbons. Of the two thrust
sheets, the lower thrust was more thermally mature than the
upper. Dry gas would be the only indigenous hydrocarbons

remaining in either thrust sheet, but the upper thrust is the
more likely.

ca. Cole

GAC:bes

Enclosure: Table 1



TABLE 1

PAGE . 1
SUMNKARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY H L]
STATE HEL S
COUNTY/REGION/PROSPECT ¢ MCCURTAIN
LOCATION ' SEC20,TISR24E
WELL/SITE ! WEYERHAEUSER SAMPLES
AP1/0CS ' -

DEPTH SAMPLE SAKPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN T0C

51

52

RI

FT BRT NO. TYPE /AGE (ABR,) % DESCRIPTION % KG/TH XG/TN KG/TN KG/TN
38 FSC138 OC  MISS  STAN SLTST 3 401 3 43 1300
39 FSC139 OC  HISS  STAN SHiCALC 13 26 A9 W19 73
40 FSC140 OC  MISS  STAN SH 3 30 Jd1 W00 17
41 FSC141 OC  MISS  STAN SH 3 V97 A5 D 26
42 FSC142 OC  MISS  STAN SHiCALC 12 Al Jd2 10 24
43 FSCI43 OC  MISS  STAN SHiCALC 10 +18 0,00 0.00 0
44 FSC144 OC  MISS  STAN SH.CALC 16 1 A5 22 71
49 FSC145 OC  HISS  STAN SHsCALC 13 70 03 0,00 0



WELL/SITE IWEYERHAEUSER SAMPLES PAGE . 2

DEPFTH TR G6I G 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/TH KG/TN * (K} (TSE) (KPY)
L L T TR 1

38 .30 1300 2,14

39 .50 73 2,33

40 &9 37 2,91

41 .50 26 4,15

2 .55 29 4,28

43 0 4,66

44 41 48 4,33

49 1,00 L] 4,18
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THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY
Geochemistry Group

To: D. May February 16, 1983
SPC Mid-Continent Region
Dallas PGW/020883/FM/2-5
From: Petroleum Geochemistry Group Job No.: 82-80
Warrensville

Classification: RESTRICTED

77&
Subject: Appraisal of Geochemical Data from the Wayne Harper
Shaw #1-A Well, Collin County, Texas. -- Exploration
Brief (PGW/EB 031).

Geochemical data from a Sunmark Exploration Co. Geochemical
Group report on the subject well has been reviewed and relevant
data incorporated into the PGW Geochemical Data Base. The
incorporated data includes TOC content, carbonate content,
vitrinite reflectance values, and thermally extractable

hydrocarbon data (equivalent to pyrolysis S1 data).

The Sunmark geochemical data is listed in Table 1. Because
the only available solvent-extracted hydrocarbon data was in the
form of three gas chromatogram figures, no hydrocarbon data was
added to the data base for this well. The thermally extractable
hydrocarbon data, reported in ppm's was converted to kg/ton.

The Harper Shaw #1-A, spudded 11-9-79, was drilled 10 miles
east-northeast of the town of McKinney 3,275 ft. FNL and 4,800
ft. FN'ly WL of J. Jackson Survey A-474, Collin County, Texas.

It reached total depth in the Missouri Mountain Shale at ?4463
r‘t:,n t

£ S EXPLORATION
REFERENCE GENTER



ft. on 2-29-80. The well penetrated a section of Cretaceous
sediments to 4,549 ft., then encountered a major fault to
Paleozoic Ouachita facies including the Stanley Shale, Arkansas
Novaculite, and Missouri Mountain formations. Starting at 6,449
ft., repeat occurrences of these three formations Were
penetrated. The hole was tested dry and operations subsequently

suspended.

The only significant geochemical data in the Sunmark report
were the TOC and vitrinite reflectance data. The thermally
extractable hydrocarbon data was not considered to be of much
value without the equivaleht S2 counterpart. It was, however,
included as part of the data base in order to show the presence
of indigenous hydrocarbons with respect to the TOC contents. The
absence of pyrolytic S2 data was puzzling.

Vitrinite reflectance values for the Cretaceous sediments
ranged from about 0.70 to 1.00% and generally increased with
depth in the Cretaceous section. The data showed that the
Cretaceous sediments had reached the mature oil to threshold gas
generation regime at their maximum depth of burial. Good to Very
Good TOC contents were observed for much of the Cretaceous
section. However, despite the high organic carbon contents, only
minimal amounts of indigenous (i.e. generated) hydrocarbons were
present in the sediments as indicated by the thermally
extractable hydrocarbon data. This suggested that these
sediments had no significant source potential and had, at best,
only generated limited quantities of 1liquid hydrocarbons.
Alternatively they may héve sourced gaseous hydrocarbons which
have been subsequently removed or migrated from the rocks.
Another possibility to consider is that the organic matter in the
rocks was inertinitic and incapable of ever yielding more than
limited quantities of gas. Without any visual kerogen
descriptions or pyrolytic S2 data it 1is impossible to

substantiate any of these supositions.



A vitrinite reflectance break was noted between the
Cretaceous sediments and the Ouachita facies sediments which were
of lower maturity. Reflectance values for the Ouachita sediments
ranged from 0.59 to 0.75% and generally increased with depth.
These values indicated that the Ouachita sediments had only
reached the early stage of oil generation at their maximum depth
of burial. Good to Excellent TOC contents indicated that the
5,750 ft. - 6,030 ft. interval of the Arkansas Novaculite was a
possible commercial source sequence. Higher  thermally
extractable hydrocarbon contents were observed for this interval
suggesting the possibility of some hydrocarbon generation and
further suggesting some source potential. Normal alkane
chromatograms of solvent-extractable hydrocarbons from this
interval showed large napthenic humps and the presence of
long-chain normal alkanes (up to n-C34). Both of these
characteristics are indicative of early mature generation
products. The reflectance data indicated that these organically
rich Arkansas Novaculite sediments had not attained sufficient
maturity to havé generated any significant quantities of
hydrocarbons. Whether or not these sediments are still in the
oil generation window is equivocal based on the available Sunmark
data. Based on the TOC data none of the other Ouachita sediments

were considered to be of possible source interest.

In summary, there was general agreement with the Sunmark
conclusions about the 5,800 ft. - 6,000 ft. interval of the
Arkansas Novaculite in this well. However, in the opinion of the
author the geochemical data compiled by Sunmark was inadequate to

fully assess the source potential of the sediments in this well.

L Sins

777 F. A. Marsek
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TABLE 1

PASE . 1
SUMNNARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY $ US
STATE R ¢
COUNTY/REGION/PROSPECT ¢ COLLIN
LOCATION ¢+ JoJACKSON SUR,A-474
WELL/SITE ¢ HARPER SHAWSA-1
AP1/0CS ¢ 42-085-30098

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOSY C€O3 VISUAL KEROGEN TOC TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) ¥  DESCRIPTION Z K6/TN KG/TN KG6/TN K6/TN

160 WB9300 CTG CRET  AUCK 7 A9

280 WB9301 CT6 8 A3

400 WB9302 CT6 9 36

920 WB9303 CT6 8 o9

660 WB9304 CT6 7 1.45

760 WB930S CT6 9 1.42 +07
850 XB9305 CRET  EGFD FORM.TOP

940 WB?306 CLT6 1 2,34 08
1050 WB9307 CTG 4 1.15

1160 WB9308 CTG 1 1.71 09
12680 WB9309 CT6 , 1 1.77

1290 XB9309 CRET  WDBN FORM.TOP

1400 WB9310 CT6 1 2,73 01
1550 wB9311 CT6 1 1,70

1670 WB9312 CT6 1 1,34

1790 WB9313 CT6 0 1.74

1890 XB9313 L.CRET WASH FORM,TOP

1920 WB9314 CT6 2 1,46

2050 WB931S CT6 1 1.17 03
2150 WB9316 CT6 . 3 1,12

2250 WB9317 CT6 2 1.12

2350 WB9318 CTG 3 1.12

24469 XB9318 L.CRET GOOD FORN.TOP

2470 WB9319 CT6 : 3 1.24 04
2510 XB9319 L.CRET TRIN FORM.TOP

2550 WB9320 CT6 ' 2 1.40 05
2650 WB9321 C16 2 1.48 +06
2750 WB9322 CT6 2 1,44 05
2830 WBY323 CT6 2 1,52 04
2950 WB9324 CT6 2 1.43

3050 WB9325 CT6 2 1.24 08
3150 WB9326 CT6 1 1.36 04
3250 WB9327 CT6 3 79

3310 Xp9327 L.CRET ANDY FORN.TOP

3350 WB9328 CT6 2 .98 05
3440 UB932Y CT6 2 84

3550 WB9330 CT6 4 o6



WELL/SITE (HARPER SHAW#A-1 PAGE .2

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

FT BRT (TSE) (S1) /81 KB/TN KG/TN K6/TN KG/TN 2 (K) ({ISE) (KPY)
‘Zo ‘Zo "Zo

160
280
400 176
520
640 o739
760 ]
840
940 ' 3 +78
1050
1160 5
1280 72
1290 '
1400 0
1550
1670 +86
1790
1890
1920
2050 3 +88
250
2250
2350 +92
2449
2470 3
210
24650 W95
2730
2830
2930 1,06
3050 '
3150
3310
3350 S
3440

F SIS

e wn



PAGE

3

WELL/SITE (HARPER SHAW#A-1

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE

L 52 HI

FT BRT NO. TYPE /AGE (ABR.) 2  DESCRIPTION 21 KG6/TN KG/TMN KG/TN KG6/TN
‘3850 WB9331 CT6 2 50 04
3867 XB9331 L+CRET TVPK FORM.TOP
3750 WB9332 C16 2 1.11 05
3850 WB9333 (16 3 o34
3950 WB9334 CT6 2 96 +03
4050 WB9335 CT6 2 o3l
4150 WB9336 CT6 1 o9 04
4210 XB9334 L.CRET COTT FORN.TOP
4250 WB?337 CT6 1 96 05
4350 WB9338 CT6 2 o7
4450 WB933Y CT6 2 Y] 05
4549 XB9339 TOP-PALED
4350 WB9340 CT6 2 ¥
4650 WB9341 CT6 1 o4
4690 XB9341 NISS STAN FORM.TOP
4730 WB9342 CT6 1 48
4850 WB9343 CT6 1 79 09
4950 WB9344 CT6 0 48
5050 WB9345 CT6 1 o83
9150 WB9344 CT6 0 +92 08
3250 WB9347 CT6 1 38
9350 WB9348 CTG 0 o35
9450 WB9349 CT6 0 29
5550 WB9IS0 CT6 0 vAl
3638 XBy350 DEV  ARKN FORN.TOP
9630 WB9351 CT6 0 64 06
5750 WB9352 CT6 0 4.5 37
3850 WB93I53 CT6 0 2,49 o35
9950 WB9354 CT6 0 1.84 «30
6030 XB9354 SIL  MONT FORM.TOP _
6050 WB9355 CT6 0 63 05
6150 WB93S4 CT6 0 W27
6250 WB9357 CT6 0 W32
6350 WB9358 CT6 0 oAl 05
6449 XB93S8 KISS  STAN FORN.TOP
6450 WB9359 CT6 0 o3
6350 WB9340 CT6 1 15
6630 WB9341 CT6 0 W74 10
6750 WB9382 CT6 0 64
6850 WB9343 CT6 0 37
6950 WB?384 CT6 0 62 07
7050 WB9385 CT6 0 W31
7150 WBY366 CT6 0 o83 04
7250 WB9387 C16 0 60
7350 WB9348 CT6 0 +63 08
7440 WB9349 CT6 0 81
7550 WB9370 C16 0 o4
7630 WB9371 CT6 0 69 06
7750 WB9372 CT6 0 +38



WELL/SITE (HARPER SHAW#A-1 PAGE o 4

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

FT BRT (TSE) (S81) /81 KG/TM KG/TN KG/TN KG6/TN Z (K) (TSE) (XPY)
L o =Zs

3650 4

3850

3950 3

4050

4150 4 98
4210

4250 5

4350

4450 7 1,04
4549

4550

4450

44690

4750 +62
4850 11

4950

5050 v
5150 15

5250

5350 o835
9450

9550

5438

54650 9 +39
5750 8

5850 14

5950 16

6030

6050 8

6150

6250 +60
4350 12

449

6450

6550 +60
4650 14

4750

4850 87
4950 11

7050

7150 10 o865
7250

7440 ]
7550 _
7650 9

7750 73



PAGE + S WELL/SITE SHARPER SHAW#A-1
DEPTH SAMPLE SANPLE EPOCH FORN LITHOLOGY CO3 VISUAL KEROGEN TOC TSE s1 52 Hl
FT BRT NO. TYPE /AGE (ABR.) X  DESCRIPTION 4 KG/TN K6/TN KG/TM KG/TN
7850 WB9373 CTG 0 51 07

7938 XB9373 BEV  ARKN FORN.TOP

7950 wB9374 CT6 0- o3

8050 WB9375 CT6 0 w7

8150 WB9376 CT6 0 1.45 o4

8210 XB9376 SIL  MONT FORM.TOP

8250 WB9377 C16 . 0 o33

8350 WB9378 CT6 0 W41

8463 XB9378 TD



WELL/SITE SHARPER SHAWMA-1 PABE . &

DEPTH TR 6I 6I TSE X2 K2(6) K200) KPI GOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 K6/TN K6/TN K6/TN K&6/TN Z (K) (TSE) (KPY)
'!o ‘Zo 'Zo

7850 14
7938

8050
8150 10

8210

8350
8463
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SOHIO PETROLEUM COMPANY

Geochemistry Group

To: D. May February 18, 1983
SPC Mid-Continent Region
Dallas PGW/021683/FM/2-5
From: Petroleum Geochemistry Group Job No.: 82-81
Warrensville

Classification: RESTRICTED

Subject: Appraisal of Sunmark Exploration Company Geochemical
Data for 0ils from the Isom Springs Field, Marshall
County, Oklahoma. -- Exploration Brief (PGW/EB 032).

The Sunmark data consisted of Simulated Distillation Data,
Hydrocarbon Type Analyses (referred to as structured or bulk
compositional data), Whole 0il chromatographic data and
chromatograms, = Saturate Alkane chromatographic data and

chromatograms, API Gravifies, and Whole 0il sulfur data.

Most of this data is considered to be "inspection data"; of
interest in typing and characterizing oils but of no real value
in determining generic relationships between o0ils and oils and

source rocks.

The Sunmark conclusions and interpretations were, to a large
extent, based on the bulk compositional data. Bulk composition
is often a function of the maturation of both the source and
ultimately, the reservoir subsequent to emplacement of

hydrocarbons. 0ils generated from sources of different ages in

different basins can have very similar bulk compositions and API
PROPERTY ~~

BP EXPLORA 3
REFERENCE CLisTER



gravities. It is also possible to find compositionally different
oils generated from a common source. Again, these are generally
maturity-related phenomena. It can, therefore, be erroneous to
use bulk compositional data to make genetic implications as to
the sources or relationships of any oils. The methods best
suited to correlate oils and sources are the carbon isotope
profile and the kerogen pyrolysis carbon isotope technique which
are utilized by the PGW Group and are done in-house.

Compositionally, the Isom Springs oils analyzed by the
Sunmark Geochemical Group were alike. Their data was in
relatively close agreement with the compositional data
(Hydrocarbon Type Analyses data) compiled by the PGW Group for
three Isom Springs oils (1). Differences in the weight
percentages of the oil components were attributed to variations

in separation techniques employed by Sunmark and the PGW Group.

The author is in concurrence with the Sunmark conclusion
that all of th: Isom Springs oils analyzed were derived from a
common stratigraphic source interval. However, this accord was
reached on the basis of previous PGW work (1, 2), not on the
basis of the Sunmark data. The PGW data also suggested the
possibility of a source suite or multiple source which was only
vaguely alluded to in the Sunmark conclusions. It was also
interesting to note that maturity differences were cited for the
variations in the bulk compositions between the Isom Springs oils
and an oil from the Sinclair Blackburn #1 well, located south of
the Isom Springs field in Grayson County, Texas. The oil
produced in the Blackburn well was also thought to be generated
by Ouachita facies sediments similar to those sourcing the Isom

Springs oils.

The écquisition and subsequent analysis of additional oils
from the Isom Springs field and from other wells producing from
Ouachita sediments would be of great value in identifying the

source of these oils.
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cc: H. G. Bassett
J. G. Grasselli

R. Burwood

E. Luttrell
G. Cole
PGW Files (0), (2-5)

(1) Halpern, H. I.,
Marsek, F. A., and
Sedivy, R. A.

(2) Halpern, H. I., and
Marsek, F. A.
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Geochemical Characterization

of Oils and 7Jotal Soluble
Extracts Recovered from the #1
Jones, #1 0'Steen, and {#3
Victor Wells, Isom Springs
Field, Marshall County,
Oklahoma. Report PGW/TM 078.

Geochemical Source Rock
Evaluation for the #3 Victor
Well, A Producer in the Isom
Springs Field, Marshall
County, Oklahoma. Report
PGW/TM 065.
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205057 SOHIO PETROLEUM COMPANY 3
Petroleum Geochemistry Group

To: E. Luttrell October 26, 1983

SPC Mid-Continent Region

Dallas ~ PGw/102483/GC/2-5
Attn: D. May Classification: RESTRICTED
From: Petroleum Geochemistry Group

Warrensville

Subject: Source Rock and Maturity Evaluation of Sixteen Samples from
a Measured Section Within the Stringtown Quarry, Atoka
County, Oklahoma -- Exploration Brief (PGW/EB081).

Sixteen samples from a measured section within the Stringtown
Quarry, Atoka County, Oklahoma were received for source rock
evaluation and thermal maturity assessment. The samples were given
PGW Field Survey numbers FSC 364 to FSC 379 and represent the
Mid-Continent numbers 46' to 102', respectively. All samples were
analyzed using standardized PGW methods for vitrinite reflectance (%
Ro), % TOC (bitumen free), and pyrolysis (Rock-Eval). The data for
these samples are given in Table 1.

The four samples from 46' to 52' (FSC 364-367) were from the
Ordovician Polk Creek Shale; the twelve samples from 52.5' to 102°'
(FSC 368-379) were from the Ordovician Bigfork Chert.

1. SEDIMENT THERMAL MATURITY CONSIDERATIONS:

"Vitrinite-like" reflectance measurements were completed on
FSC 366, FSC 367 and FSC 371. The reflectance values ranged from
0.56% Ro in the Polk Creek Shale to 0.65% Ro in the Bigfork Chert.
These values are indicative of an incipiently mature to threshold
mature sediment (PGW considers 0.6% Ro as threshold maturity for

liquid hydrocarbon generation). ﬁ{?OP"fFDTY OF

3P EXPLORATION
“EFERENCE CENTER



Page 2

To corroborate the "vitrinite-like" Ro measurements,
qualitative fluorescence was attempted. Examination via UV
fluorescence showed that the organic matter was highly fluorescent
and consisted mostly of algal matter. Fluorescence color was
dominantly pale yellow which is indicative of incipiently mature
sediments, Figure 1 illustrates how qualitative fluorescence

compares to other sediment maturity scales.

Note: "Vitrinite-like" is used in place of vitrinite because no
vascular plants (from which vitrinite is derived) were present
prior to Late Silurian times. Therefore, since the Polk Creek
Shale and Bigfork Chert are Ordovician age, no "true" vitrinite

can be present.

SOURCE ROCK EVALUATION:

All sixteen samples from the measured section were analyzed
for their respective source richness (% TOC), potential
productivity  (Rock-Eval pyrolysis) and kerogen proneness
[pyrolysis gas chromatography (PGC)]. Cumulative results are set
out in Table 1. The Polk Creek Shale and Bigfork Chert will be

discussed separately as follows:

(a) Polk Creek Shale - incipiently mature to oil mature;
moderate to excellent richness (% TOC ranged from 0.71
to 10.48%; average was 5.63%); potential productivity
was excellent with an average S2 of 33.94 kg/ton; PGC
GOGI (gas-oil generation index) values indicated
dominant oil prone to mixed dominant oil/gas prone
kerogen assemblages (values ranged from 0.22 to 0.31;

average was 0,26).

.(b) Bigfork Chert - oil mature; lean to very good richness,
good overall (% TOC ranged from 0.15 to L.69%; average
was 1.07%); potential productivity was good with an



Page 3

average 52 of 6.42 kg/ton (FSC 377 with a TOC of 4.49%
and a S2 of 33.71 kg/ton was an excellent spot horizon);
GOGI values of 0.20 to 0.38 indicated dominant oil to

mixed oil/gas kerogen assemblages.

Figure 2 graphically illustrates the source evaluation data and
gamma log data for the Polk Creek Shale and Bigfork Chert of the
Stringtown Quarry.

3. EXPLORATION SIGNIFICANCE:

Assuming that kerogen assemblages of the Ordovician Polk
Creek Shale and Bigfork Chert are predominantly Type I (mainly
algal sapropel), these sediments should be dominantly oil source
rocks. Comparing the Type I kerogen to PGW's GOGI values, an oil
prone kerogen that has undergone relatively little conversion
would have a GOGI value of < 0.23; a kerogen assemblage that has
undergone some conversion and is within the o0il window should have
a GOGI value between 0.23 and 0.50. Using this information, in
conjunction with the measured GOGI values of the PPolk Creek Shale
(average GOGI value was 0.26) and the Bigfork Chert (average GOGI
value was 0.28), it can be concluded that these kerogen
assemblages have undergone some limited conversion into liquid
hydrocarbons. The average Transformation Ratio for the limited
interval was 0.07 (i.e., 7%), this being somewhat less than the
10% value normally associated with the conventional hydrocarbon

generation threshold,

Further comparison with maturity values would indicate that
these formations are not yet sufficiently mature to have generated
commercial quantities of oil, but if found at slightly higher
maturities (i.e., about 0.7 or 0.8% Ro) commercial amounts of
hydrocarbons could have been generated. To keep this in
persbective, the above is based on the traditional "oil generation
window" concept with Type II kerogens. If the present kerogen
assemblages are more labile (or super-labile) than the Type 1I,



Page 4

commercial amounts of o0il could have been generated at a lesser

maturity than 0.6% Ro'

4. CONCLUSIONS

(a)

(b)

(c)

The lower 8 feet of the Polk Creek Shale was an
excellent source rock as shown by its high % TOC and

potential productivity.

Spot horizons of the Bigfork Chert were good to
excellent source intervals. In particular was the 10'
horizon from 82' to 92' where the kerogen assemblage was
dominantly o0il prone (GOGI values averaged 0.21),
Average % TOC and S2 values were 2.92% and 20.9 kg/ton,

respectively, for this interval.

The Polk Creek Shale and Bigfork Chert were incipiently

mature to threshold mature.

GAC:mlc
Enclosures: Figure 1
Figure 2
Table 1
cc: H. G. Bassett Work by: R. Lukco
R. Burwood L. Monnens
R. Drozd R. Chaiken
Files (0) (2-5) C. Hodges



APFENDLX

Key to Source Rock Evaluation Deta Report

and Craphic 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 vill routinely bde
included in evaluation reports, it is of necessity compiled in concise form.
Whereas it 18 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.

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 wvell sequences, the layout alsc 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 stancard
code. Where offshore areas involved, abbreviation compounded
vith CS (Continental Shelf), eg., CDN CS.

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

State:
per Zip-Coded mail system.

'Countz/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 well or site being Tovnship-
Section-Range designation for U.S. domestic or coordinates
or seismic line/shot point for non-domestic.

Hell(Site: Being the actual name or designation of the vell or the out-
crop sampling site, eg., measured section identity.

API/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.

GEOLOCIC DATA (Track 1)

Sampie Number: 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.

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

ROC. Random outcrop sample.

Epoch/Age (1): Standard geologic ebbreviation (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 is included
in Data Report and Graphic Log printouts.

Formation (2):

Depth (3): Measured in feet/meters BRT and are drill depths. Total
D2pth (TD) is given as TD in Formation sub-Track.

Lithologv (4): Given by standard geologic sbdreviations (up to ten characters)
llbbreVXAted) and graphic legend {as per BP Ceological Standard Legend) anc
comprising the gross lithology (eg. SH) and a qualifier (eg.
V. CALC.). Usage of qualifier controlled by % content eg:



Carbonate (5):

-g=

igi. ;} 0-10% qualifying component
SH. CALC

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

LST. V. AR 26-50% qualifying component

% Carbonate sineral content by avidimetry. Used to determine
% qualifying component.(CALC or ARG) under lithology.

ELECTRIC LOG/WELL DATA (Track 2)

ELOC (6):

Casing (7):

Test (8):

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

to be added later.

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

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

SOURCE RICHNESS SCREEN (Track 3)

T0C (9):
TSE (10):

s1{1):

1%

I8:

Visual Kerogen
Description (13)

% Total Organic Carbon (bitumen-free)
€. Total Soluble Extract (615,; sulfur-free) - Kg/Tn.

%. Thermally Distillable Hydrocarbons (Rock Eval €@ ¢ 300°c) -
Kg/Tn.

%. Potential Produstivity. Thermally Pyrolysable Hydrocarbons
(Rock Eval 300-550°C) - Kg/Tn.

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

Sl
Transformation Ratio 5T . 52

- Algal/Sapropel

- Amorphous

- Herbaceous

- Woody

- Coaly

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

:nntﬁgg

SOURCE MATURATION (Track &)

€1 (TSE)(14):

C1 (S1)(15):

TSE[SI:

KP1 (16):

k2 (17)

K2(C):

%« Generation Index. TSE/TOC.
Generation intensity based on adbundance of Total Soluble

Extract.

%+ Generation Index. S1/T0C
Ceneration intensity based on sbundance of Thermally Distillatle

Hydrocarbons.

Ratio of Extractadble to Distilladble Hydrocarbons. GCuide to
abundance of heavy, intractable bitumen asphaltene content.

%: Xerogen 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.

€. 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 (C3 ~ Cg) - Xg/Tn.



x2(0): %+ Potential Productivity - Pyrolytic Hydrocarbon yield
as o1l components (Cs,) - Kg/Tn.

cocl (18): Cas-0i1 Ceneration Index. K2(GC)/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 DIACENESIS (Track §)

Ro(avg)(19): % Phytoclast Vitrinite Reflectance. Rzndom anistropic
= readings of autochthonous population.

DoD (2%): DOD units being 100{1og(Ro°10)). Ry evaluated from linear
regression it to observed data and quoted in S DOD increments.
Cradient of Sediment Maturity Profile (Depth vs. J.og Ro)
Quoted in DOD units.1000 ft.=1 or Km-1.

- EP1 (21): 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) 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) &33c Kerogen (relative PDB 1)

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

D 13C(XPY) §13C Xerogen Pyrolysate (relative PDB 1)
RB:dlc

9/29/81
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PAGE .+ 1

SUNNARY DATA FILE
GECCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY ‘s

STATE ¢ 0K
COUNTY/REGION/PROSPECT ¢ ATOKA

LOCATION ¢ SEC1601812E
VELL/SITE ! STRINGTOWN @U,SNPLS
API/0CS ‘-

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN

T0C TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) I  DESCRIPTION X KG/TN KG/TN K6/TN KG6/TN
#6 FSC344 OC ORD  POLK SH 4 220 2,14 44 11,07 503
"""" *S OC ORD  POLK SHsV.CALC 28 J1 L3613 351 494
10 9.14 8,32 4,35 6535 715
52 FSC347 OC ORD  POLK Sh 10,48 8,63 5.21 75.83 724
33 FSC368 OC  ORD  BGFK CHT 4 1,67 3,86 .51 8,02 480
54 FSC349 OC ORD  BGFX LST,ARG 80 922,39 24 AS1 490
56 FSC370 OC  ORD  BGFK LSTsV.ARG 52 A5 W86 02 31 207
98 FSC371 OC ORD  BGFK LST)V.ARG 40 84 2,82 A5 340 582
60 FSC372 OC  ORD  BGFK CHT,CALC 22 40 L34 25 2,89 482
62 FSC373 OC  ORD  BGFK CHT ] 27 143 a1 §,53 547
64 FSC374 OC ORD  BGFK CHT 6 98 2,43 38 5.00 510
70 FSC375 OC  ORD  BGFK CHT/V.CALC 32 D9 142 46 274 AM



WELL/SITE :STRINGTOWN QU.SMPLS PASE . 2

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

FT BRT {TSE) (S1) /S1 XG/TN K6/TN KG/TN K6/TN 1 (K) (TSE) (KPY)
“Zo -Z ’ 'Zo

4 04 97 20 5 1079 2,16 B.63 490 .25

48 .04 192 18 10 4,86 1,15 371 885 .31

30 .06 91 48 2 47,23 9.14 3B.09 517 M4 W63
52 W06 82 30 2 55,09 9.93 45.16 5% .22 W36
93 .06 219 3 7 9.7 77 7.40 S92

94 05 260 28 10 436 .93 343 4 27

36 406 440 13 I

9B A1 M1 70 & 2489 4 215 420 .25 +68
60 .08 223 42 5 2,26 .53 1.3 I W3

62,07 419 41 10 1,41 39 1,02 522 38

64 ;07 217 39 6 3.9 .87 2.82 I L3

70 06 241 27 9 222 54 1.8 376 B2



PAGE .+ 3 WELL/SITE {STRINGTOWN GU.SNPLS

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE s1 52 Hl

FT BRT “ NO. TYPE /AGE (ABR/) X  DESCRIPTION 1 K6/TN K6/TN KG/TN K6/TN
76 FSC376 OC  ORD  BGFK CHT 8 Al 142 10 179 A%
82 FSC377 OC ORD  BGFK CHT,V.CALC 3t 4,69 7,08 3.6 3371 719
92 FSC378 OC  ORD  BGFK CHT,CALC 14 1,15 5.0 1.28 8,09 703
102 FSC379 OC ORD  BGFK CHTsCALC 13 79 360 W82 5,16 653



WELL/SITE (STRINGTOWN GU,SMPLS PAGE , 4

DEFTH TR 61 61 TSE K2 K2G) K2(0) KPI 60GI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (81) /51 K6/TN KG6/TN KG6/IN K6/TN 4 (K) (TSE) (KPY)
-Z. ~Zs 'Zo

76 05 346 24 14 1,94 M 1,50 473 .29

82 .09 151 & 2 2,39 3.57 17.83 456 .20

92 14 443 111 4 6,04 1,09 A5 525 .22

102 .11 456 78 6 426 .88 338 SI  W2%
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Technical Memorandum (PGW/TM 053) - Geochemical Evaluation of Paleozoic Sections
from Five Wells Drilled in the Ouachita Overthurst Belt of Northeastern Texas.

Summary: Geochemical data was obtained from Pennsylvanian
Foreland rocks penetrated in the #1 Miller, #1
Moore, and #1 Armstrong wells. Although most of
the Pennsylvanian sediments in these wells were
concluded to have entered into either the oil or
gas generation phase of thermal maturity, none
showed any notable source potential. Ordovician
Sylvan Fm. sediments from the #1 Armstrong showed
strong indications of being the source of the
hydrocarbons produced from this well. Both the
#1 Beene and #1 Nina Steel wells penetrated Ouachita
Facies sections. Maturity levels in these wells
differed significantly. Ouachita sediments jin
the #1 Nina Steel reached the o0il generation window
while those in the #1 Beene had reached the gas
generation window. 1In the #! Nina Steel, intervals
of the Arkansas Novaculite, Polk Creek, and Bigfork
Fms. had good source potential, but at their present
shallow depths these sediments were not now in the
0il generation window. Moderate source potentials
were assessed for intervals of the Arkansas Novaculite,
Bigfork Chert, and Womble Fms. in the #1 Beene well.
However, these formations were subjected to a more
severe paleothermal regime and their potentials were
probably significantly diminished. Although at a
very advanced level of maturity, an 890 ft. interval
of the #1 Beene well, including the Caney, Sycamore and
Woodford Fms. , had Cood to Excellent sustained
organic carbon contents and showed some residual
potential productivity. This suggested much better
productivity prior to entering the hydrocarbon
generation regime.
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1. INTRODUCTION

This report presents the results and conclusions of a geochemical
evaluation of selected intervals from five wells drilled in the
Ouachita Overthrust Belt in northeastern Texas. The five wells,
listed by name and location, are:

a. CSG #1 Beene, Rene Allred Survey A-13,
990' FNEL, 1800' FNWL, Grayson Co.,
TD - 16,348'

b. Gulf #1 Nina Steel, J. Hamilton Survey
A-529, 1839' FSL, 1294' FWL, Grayson Co.,
D - 3,700'

c. Humble #1 Miller, L. Searcy Survey, 110'
FNL, 840' FWL, Collin Co., TD - 11,407'

d. Midwest #1 Armstrong, Carrico Survey A-255,
675' FSL, 643 FWL, Grayson Co., TD - 15,506'

e. Texaco #1 Moore, Porter M. Davis Survey A-335,
2,385' FNL, 330' FWL, Grayson Co., TD - 14,405

2. MATERIALS AND METHODS3

2.

2.

1

2

Materials

All of the samples obtained from the five wells were dried
cuttings in intervals ranging from 10 to 120 feet. The
samples obtained from each well are listed in Tables 1-5.
The quantity of sample and section examined depended upon
sample quality and availability.

Methods

Samples from each of the wells were screened for source
richness and maturity using standardized PGW methods.

Source richness screen procedures included Total Organic

Carbon (TOC - bitumen free) content and pyrolysis (Rock

Eval). Sediment maturity levels were assessed using whole

rock vitrinite reflectance data. Hydrocarbon proneness

was evaluated by using proprietary pyrolysis-gas chromatography
to determine the gas/oil generation index (GOGI) for samples
selected on the basis of screen data.



RESULTS AND CONCLUSIONS

.A summary listing of the geochemical data from the five wells is presented
in Tables 6-10 and Figures 1-5. Also included is a key for the Tables
and Figures which is listed as Appendix 1.

Each of the wells will be discussed separately in the following text.

Because of limited availability of materials from the #1 Miller, the #1
Moore and the #1 Armstrong wells, sample selection and geochemical
interpretation were directed toward the assessment -of maturity levels,
only.

Humble #1 Miller

A summary listing of the geochemical data for this well is given
in Table 6.

3.1.1 The #1 Miller penetrated only Foreland rocks and
encountered a diabase sill in the Ellenburger Group
rocks (Kinblade Fm.). The well was plugged as a
dry hole with a2 minor gas show in the Ellenburger
interval.

3.1.2 Although this well was drilled to 11,154 ft., because
of limited sample availability, and the non-source
lithologies penetrated (abundant limestones and sand-
stones below 8,650 ft.), only the Pennsylvanian interval
was examined for source potential with emphasis on the
level of maturity. Samples representing 5,320 ft. of
Pennsylvanian sediments occurring between 3,330 and
8,650 ft. in the well were examined. These included
about 2,540 ft. of undifferentiated upper Pennsylvanian
rocks (3,330 - 5,873 ft.) and about 2,780 ft. of Atoka
Fm. sediments (5,873 - 8,650 ft.).

3.1.3 Reasonably good vitrinite reflectance data was obtained
from the #1 Miller cuttings samples and was used to
construct a thermal maturity profile for the well (Figure
1). The Pennsylvanian sediments were shown to span the
oil generation window, with Ry values ranging from 0.66
to 0.977% and increasing with depth. Extrapolation of
the profile indicated that the gas generation threshold
occurred at about 8,700 ft.

3.1.4 Although in the oil generation window, none of the
Pennsylvanian sediments penetrated showed any indications
of being source rocks. Total Organic Carbon (TOC)
contents were only in the Marginal to Moderate range
(0.35 - 0.79 wt %) and the sediments showed no significant
hydrocarbon potential upon pyrolysis, with S2 yields no
greater thn 0.25 kg/ton. This could not be ascribed to an
advanced maturity (i.e. spent) effect with reflectances not
exceeding R, 1.0%. Hydrogen Indices were invariably low
(HI < 35 kg/ton) and suggested rather unproductive kerogen
assemblages.



3.2 Texaco #1 Moore

.A summary listing of the geochemical data for this well is-given
in Table 7.

3.2.1 The #1 Moore penetrated Foreland rocks overlaid by poorly
sorted detrital sediments postulated to be early Ouachita
Facies erosional debris. Hydrocarbon shows were reported
from the Pennsylvanian Baker, Atoka, Davis and Cardell
sands and the Ordovician 0il Creek and Joins Fms., but the
well was plugged and abandoned as a dry hole. The well
TD'd at 14,405 ft. Sample availability was also limited
for this well and efforts were concentrated on the
Pennsylvanian sediments. These included: Ouachita (7
alluvium (2,800 - 4,460 ft.), Ouachita (?) chert conglomerate
(4,460 ~ 7,562 ft.), the Strawn Fm. (7,562 - 8,765 ft.),
the Baker Sandstone (8,765 - 9,240 ft.), and the Atoka Fm.
(9,240 - 11,960 ft.).

3.2.2 A thermal maturity profile developed from the vitrinite
reflectance data (Figure 2) showed that all of the
Pennsylvanian sediments from about 7,500 ft. had attained
sufficient thermal maturity to generate hydrocarbons in
one form or another. The threshold of the oil generation
window was placed at about 5,000 ft. and the gas generation
threshold at about 10,000 ft. Sediments of the Strawn Fm.,
having Ry values from 0.79 to 0.90% with increasing depth,
had reached the peak o0il generation regime while most of
the Atoka sediments had reached the gas generation regime
(Ro's from about 1.00 to 1.19%).

3.2.3 Although most of the Pennsylvanian sediments were in the
hydrocarbon generation window, few of them had sufficient
organic carbon contents to be considered as source rocks
and were concluded to have no source potential. Only an
interval of Ouachita alluvium at 2,800 - 2,860 ft. had a
noteable TOC content (1.06 wt %) and potential productivity
(82 = 1.78 kg/ton). However, the interval was well above
the oil generation threshold (R, of 0.40%) and concluded
to be of no commercial significance. Atoka Fm. Hydrogen
Indices were again generally indifferent (HI << 70 kg/ton)
and thought to be representative of non-productive kerogen
assemblages.

3.3 Midwest #1 Armstrong

A summary listing of geochemical data for this well is given in
Table 8.
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3.
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3.1

3.2

3.3

3.4

This well was initially a Ouachita Facies test drilled in the
authochthonous block but very near the Ouachita Thrust Fault
plane. It penetrated pre-Stanley Ouachita rocks to 3,140 ft.
where the thrust contact with Foreland Facies rocks was
encountered. The well, which bottomed in Pennsylvanian Atoka
sediments (9,347 ft.), was initially a dry hole with only an
0il show in the Womble Fm. penetrated between 2,950 and 3,140
ft. The hole was re-entered and drilled through Pennsylvanian
and Ordovician Foreland rocks to 15,506 ft., encountering oil
and gas in the Pennsylvanian sediments. The #1 Armstrong was
subsequently completed as a producing well with production
from the Pennsylvanian Armstrong Sand (10,766 - 10,787 ft.),
the New Years Eve Sand (11,190 - 11,198 ft.), and the

Woodlake Lime (11,535 - 11,885 ft.). 1Initial production
flowed 104 BPD of 50° API oil (GOR 2911:1) from the Armstrong,
286 BPD of 50° API oil (GOR 1740:1) from the New Years Eve,
and 457 BPD of 49° API oil (GOR 1777:1) from the Woodlake Lime.

Sample availabiiity for this well was very limited and those
samples obtained were of relatively poor quality.

There was a scarcity of vitrinite in the sediments which, in
addition to the poor sample quality, hampered efforts to
establish a thermal maturity profile for the well. Only three
good R, determinations could be made from the samples. One

of these was made on vitrinite-like organic matter in an
Ordovician Sylvan fm. sample. With the limited data available,
a very tentative maturity profile only could be established for
the well (Figure 3). The oil and gas generation thresholds were
placed at about 9, 980 and 11,500 ft., respectively. Both the
Armstrong and New Years Eve producing intervals were well into
the oil generation window and the Woodlake Lime interval
extended from the bottom of the oil window into the gas
generation window. All of these producing intervals were in
the mature to very mature hydrocarbon generation regime.

The high API gravity oils and high associated gas to oil ratios
(GOR's) reported for the well would be expected because of

the advanced level of maturity at which the reservoir rocks

existed.

None of the Pennsylvanian sediments analyzed showed any
clear indications of being the source of the reservoired
hydrocarbons in this well. Although TOC contents in the
Pennsylvanian sediments were Moderate to Good (0.71 to 1.48 wt %),
none of the sediments showed any noteable potential productivity
(S2). The absence of any significant S2 pyrolysate indicated
either the presence of an abundance of reworked organic matter

or depletion of the organic matter potential due to advanced maturity.

However, the sediments were not assessed to be overmature thus

suggesting that the organic matter was probably reworked and that
these Pennsylvanian sediments were never significant source rocks.
Atoka Fm. Hydrogen Indices were low as in the case of the previous
two wells. These conclusions point toward a deeper source for

the hydrocarbons in this well.



3.3.5

3.3.6

3.3.7

3.4 C.S5.G.

Samples of the Ordovician Sylvan Fm. from 12,400 to 12,510 ft.
had Good TOC contents averaging about 1.07 wt Z. Although not
significant, they also showed some residual potential
productivity (0.25 - 0.41 kg/ton). The Sylvan sediments were
assessed to be well into the gas generation regime. Residual
potential at this level of maturity implied that the Sylvan had
better source potential prior to entering the hydrocarbon
generation regime.

Although not conclusive, the geochemical data suggested that the
Sylvan sediments should be considered as a possible source for
the hydrocarbons reservoired in the overlying Pennsylvanian
sediments. In addition, there appeared to be a sufficient volume
of rich Sylvan sediments present to have sourced these
hydrocarbons.

In conclusion, the close proximity of the well to a major thrust
fault and the absence of any potential productivity in the
Pennsylvanian sediments analyzed supported a deeper source
hypothesis for the hydrocarbons in the #1 Armstrong. This source
may have been the Sylvan Fm. however, no definitive assessment of
its source potential could be made because of the advanced stage
of maturity attained by the formation.

#1 Beene Well

A summary listing of the geochemical data for this well is given in

Table

3.4.1

3.4.2

3.4.3

9.

The #1 Beene well penetrated both Ouachita and Foreland Facies
rocks. The well was a dry hole but had hydrocarbon shows in the
Arkansas Novaculite, Polk Creek, Womble, Sycamore and Basal 0il
Creek formations. It TD'd at 16,348 feet in Ellenburger Group
rocks.

Ouachita Facies rocks penetrated included the Mississippian
Stanley Fm. (2,078 - 3,250 feet); the Devonian/Mississippian
Arkansas Novaculite (3,250 - 3,760 feet); the Silurian Missouri
Mountain Fm. (3,760 - 4,280 feet) and the Ordovician Polk Creek
Fm. (4,280 - 4,370 feet), Bigfork Chert (4,370 - 5,007 feet), the
Womble Fm. (5,007 - 10,070 feet), and the Mazarn Shale (10,070 -
10,667 feet). At 10,667 feet, a thrust to Lower Pennsylvanian
Foreland rocks was encountered.

A vitrinite reflectance thermal maturity profile was established
from R, determinations on the Mississippian and Devonian sedi-
ments and extrapolated to the thrust fault (Figure 1). The
reflectance data showed that all of the Ouachita section pene-
trated was mature and in the gas generation window. TAI values
of 4-for lower Womble and Mazarn samples indicated that these
rocks had begun to experience low grade thermal metamorphic
conditions.



3.4.4

3.4.5

3.4.6

3.4.7

The maturity data indicated that these Ouachita sediments were buried
to a much greater depth at some time in the geological past prior to
the thrusting event. With the possible exception of the lower Womble
and Mazarn sediment, it is doubtful that any of these sediments are
presently in the hydrocarbon generation regime at their current
depths. Any significant hydrocarbon generation would have taken
place prior to the thrusting.

A discontinuity between the maturity profile for the Ouachita and
Foreland rocks, representative of the thrust, is shown on Figure
1.

The Foreland Facies sediments penetrated were at very advanced levels
of maturity. Reflectance measurements on the Mississippian Caney and
Sycamore, and Devonian Woodford sediment samples ranged from 1.47 to
1.81% with increasing depth. The overburden created by the thrusting
of the Quachita allochthon probably contributed substantially to the
maturation of these Foreland rocks. However, from the data obtained
it was impossible to determine to what extent the Foreland sediments
had matured prior to the overthrusting event.

Although all of the Ouachita Facies sediments examined from the
#1 Beene well were in the gas generation window, several intervals of
the Arkansas Novaculite, Bigfork Chert and Womble formations showed
residual hydrocarbon generating capability. This suggested that the
sediments had better source potential prior to entering the hydrocar-
bon generation regime of thermal maturity.

Three intervals of the Arkansas Novaculite between 3,560 and 3,680
feet had Good TOC contents ranging from 1.38 to 1.78 wt %. Potential
productivities (S2) for the intervals ranged from 1.28 to 1.81
kg/ton. These intervals were probably responsible for the hydrocar-
bon shows reported in the formation during drilling. They may have
had commercial significance prior to entering the peak oil generation
regime, however apparently no significant quantities of hydrocarbons
were ever trapped. The sediments are now only of marginal source
potential and of no commercial significance.

Similar statements can be made for Bigfork Chert intervals at 4,371 =
4,400; 4,490 - 4,520; 4,730 - 4,760; and 4,910 - 5,007 feet, respec-
tively. TOC contents were in the Moderate to Excellent range (0.88
-3.41 wt Z) but potential productivities for these intervals were
marginal to moderate (0.41 - 1.94 kg/ton). This further corrobo-
rated the 1.00+ reflectance values determined for the Ouachita
section in the well and indicated that the source potential of these
sediment intervals had significantly diminished with maturation.



3.4.8 The Womble interval in this well (5,007 - 10,007 feet) was surpris-
ingly lean. Only the upper 320 feet of the formation had any
substantial organic carbon content. TOC contents ranged from 0.70 to
1.92 wt %Z. All of the remaining intervals had TOC contents of less
than 0.60 wt Z, with a majority of the intervals being less than 0.40
wt Z. the 5,007 - 5,120 foot interval had TOC contents in excess of
1.00%Z but, as was the case with Arkansas Novaculite and Bigfork
intervals, showed only marginal potential productivity as a result of
advanced maturity, .

3.4.9 No significant source richness was observed for the Mississippian
Stanley (2,300 - 3,250 feet), Silurian Missouri Mountain (3,760-4,280
feet) or the Ordovician Polk Creek (4,280 - 4,370 feet) sediments.
The Ordovician Mazarn Fm. (10,070 - 10,667 feet) showed some organic
richness (TOC ranging from 0.63 to 1.32 wt %) and some residual
potential productivity suggesting that the formation had better
hydrocarbon generating capability prior to attaining its present
advanced level of maturity.

3.4.10 Except for three intervals having Moderate TOC contents, all of the
sediments from the Lower Pennsylvanian thrust (10,667 feet) to the
Viola Fm. (11,610 feet) had Good to Excellent TOC contents ranging
from about 1.00 to 4.36 wt Z. These organically rich sections
included Mississippian Caney (10,667 - 11,204 feet), Mississippian
Sycamore (11,204 - 11,327 feet), Devonian Woodford (11,327 - 11,510
feet), and Ordoviciam Sylvan (11,510 - 11,610 feet), with TOC
contents ranging between 1.14 - 3.39 wt %, 0.70 -2.94 wt %, 0.67 -
4.36 wt Z, 0.95 wt Z, respectively.

3.4.11 Although at a very advanced level of maturity (R, range of 1.47 -
1.81%) residual potential productivity was observed over the entire
above approximately 890 foot interval. Potential productivities were
not high (0.27 - 1.37 kg/ton) but the fact that even this much
potential remain in the sediments suggested that the Caney, Sycamore,
Woodford and Sylvan sediments had significant source potential prior
to entry into the hydrocarbon generation regime.

Hydrocarbon shows reported in the Sycamore interval could easily be
attributed to any or all of the above sediments in the organically
rich 10,667 - 11,510 foot section.

3.4.12 Ordovician Bromide and 0il Creek Fm. sediments had Marginal to
Moderate organic carbon contents but the lack of a continuous sample
interval and the advanced maturity of the sediments prevented any
definitive assessment of source potential.

3.5 Gulf #1 Nina Steel

A summary listing of geochemical data for this well is given in Table 10.
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The #1 Nina Steel penetrated Ouachita Facies rocks to a

depth of 3,700 ft. bottoming in the Womble Fm. The well was
drilled through a thrust sheet to 1,700 ft. penetrating
Mississippian Stanley sediments to 1,314 ft. and Mississippian/
Devonian Arkansas Novaculite from 1,314 to 1,700 ft. From 1,700
ft. a typical Ouachita Facies succession was encountered which
included Stanley Fm. rocks (1,700 - 2,200 ft.); Arkansas Novaculite
(2,200 - 2,361 ft.); Silurian Missouri Mountain sediments

(2,361 - 2,660 ft.); and Ordovician Polk Creek (2,660 - 2,748 ft.),
Bigfork (2,748 - 3,134 ft.), and Womble Fm. (3,134 - 3,700 ft.)
rocks. Hydrocarbon shows were reported in the Arkansas Novaculite,
Bigfork Chert, Missouri Mountain and Womble Fms. The well was
reported to have blown out in the Womble, but flow declined

rapidly.

Extrapolation of the thermal maturity profile established from
reflectance data indicated that all of the sediments penetrated
in the well had passed into the oil generation window. Data sets
for the pre-Novaculite interval are best described as vitrinite-like
phvtoclasts. Both the Stanley and Novaculite sediments in the
thrusted upper 1,700 ft. of the well and the undisturbed Stanley
and Novaculite were at incipient/early maturity. The Silurian
and Ordovician sediments were more mature and at 3,700 ft. the
Womble sediments were entering the peak oil generation regime.
With their present overburdens, none of these sediments were
concluded to be currently in the hydrocarbon generation regime.
Maturation of the sediments probably occurred prior to Ouachita
Tectonic activity.

Most of the Stanley sediments in the well had Marginal to Moderate
TOC contents and showed lean to marginal potential productivity
despite having only reached incipient/early maturity. However,

an approximately 100 ft. interval between 1,220 and 1,314 fr.

had Good TOC contents and showed Moderate potential productivities
averaging about 1.16 wt % and 1.44 kg/ton, respectively.

Based on these data this basal Stanley interval was assessed

to be of marginal source potential. On the whole the Stanley
sediments encountered in this well were surprisingly rich.

A Gas/0il Generation Index (GOGI) of 0.53 indicated that the

basal Stanley sediments would probably be both oil and gas prone
in the peak generation regime.

Good sustained TOC contents were observed for the Arkansas
Novaculite in both the 1,314 - 1,700 ft. and the 2,200 - 2,361 ft.
intervals penetrated in the well. TOC contents ranged from about
0.90 to 1.62 wt % for the intervals examined. The Novaculite
samples also showed Moderate to Good potential productivities,
generally in excess of 1 kg/ton but as high as 5.29 kg/ton.

The 1,314 - 1,700 ft. interval of the Novaculite was especially
productive having approximately 325 feet of sediments with S2's
greater than 2.50 kg/ton. From these data the Novaculite was
concluded to be a good, early mature hydrocarbon source.
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GOGI's between 0.34 and 0.38 suggested that these sediments

would be both oil and gas prone, leaning toward oil proneness

at peak generation. Hydrogen indices (HI) in excess of 200 kg/ton
for most of the intervals indicated in abundance of primary
organic matter with good convertibility into hydrocarbons.
Overall, the 1,314 - 1,700 ft. interval of Novaculite was far
richer than the thinner 2,200 - 2,361 ft. interval possibly
indicating a variety of lithotypes not uncommon in this formation.

The Ordovician Polk Creek sediments (2,660 - 2,748 ft.) were
assessed to be good, early mature source rocks. These sediments
averaged 1.74 wt % TOC and 4.35 kg/ton of potential productivity.
A GOGI of 0.34 indicated that the sediments had both oil and

gas prone potential leaning toward oil proneness. Occupying
approximately 90 ft. of the stratigraphic column, the Polk Creek
sediments could be significant commercial source rocks in the
vicinity of this well.

Good sustained organic carbon contents, ranging from 0.90 to
1.88 wt %, were exhibited by approximately 215 ft. of
Ordovician Bigfork Chert sediments in the 2,920 - 3,134 ft.
interval of the well. The samples in this interval also
showed good potential productivities ranging from 2.26 to
6.02 kg/ton. These data supported a conclusion that the
basal Bigfork had good source potential. GOGI's of 0.38

and 0.49 suggested that this potential was of mixed oil and
gas type. Hydrogen indices in excess of 250 kg/ton indicated
good convertibility of the organic matter into hydrocarbons.
These factors, plus the volume of rich sediments present,

led to the assessment of good commercial source potential for
the Bigfork in the vicinity of the well.

Only the upper thirty feet of the Ordovician Womble Fm.

(3,134 - 3,160 ft.) showed any indication of source richness

or potential. The interval had a TOC content of 1.25 wt %

and a potential productivity of 2.37 kg/ton. From these data

the interval was assessed to have moderate source potential.
However, in the author's opinion, none of the Womble sediments
examined exhibited the kind of potential necessary to overpressure
the formation and cause the well to blow out. The lower Bigfork
sediments were a much more likely candidate to have sourced the
hydrocarbons responsible for the blow out.
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APPENDIX

Key to Source Rock Evaluation Data Report

and Graphic Llog

This listing 1s intended as an abbreviated guide to the criteria and parameters
used in the subject Data Report and GCraphic Log. In that it will routinely be
{ncluded in evaluation reports, it {s of necessity compilec in concise form.
Whereas it is intended to constitute a sufficient guide to parameter identifica-
tion and definition, no attempt {s made to provide an interpretative scheme. This
will be covered more fully in an Interpretative Guide and Gloasary to be issued

in Prospectus form later.

y has been arranged in a‘systematic manaer as
eport and log. Although to be used mostly
handles data from both measured section and

Where possible, the format of the ke
per the layout of the subject data I
for well sequences, the layout also
random outcrop surveys.

The devised scheme of headings 1is {ntended to cover both demestic and foreign

situations.
HEADING
Country: Two/three letter abbreviation as per international stancar?d
code. Where offshore areas {nvolved, abbreviation compounded
with CS (Continental Shelf), eg., CDN CS.
State: Intended for U.S. domestic use. Twvo letter abbreviation as

per Zip-Coded mail systenm.

Countx/Region[ Intended for universal usage, County is apglicable to U.ZI.
. Prospect: domestic use and Region/Prospect should provide sufficient

scope to cover non-domestic situations.

Location: Giving a more precise Jocation of well or site being Townsniz-
Section-Range designation for U.S. domestic or cooriinates
or seismic line/shot point for non-domestic.

Being the actual name or designation of the wvell or the ou:i-

Well/Site:
crop sampling site, eg., measured section identity.
API/OCE: Being the unique designation given to all onshore {AFI) an2

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

arameters appeering in the Greghic

Bracketed number ( ) gives identity of P
in Data Report only.

Data Log. Un-numberec parameters appear

CECLOGIC DATA (Track 1)

Sampie Number: Unique nunmber given to each sample received anc invent ried
by PGW. Comprise two separate series, being:
W Series {i.e., WA, WB...WX) being Well materials
FS Series (i.e., FSA, FSE...FSX) being Field Survey spezi=ens.
Samrle Type: Description as to origin of seciment specimen, being:
CTG. Ditch Cutting
SWC. Side wall Core
cC. Conventional Core
oc. Outcrop sample from measured section
ROC. Random outcrop sample.

Standard geologic cbbreviation (up to six characters) for

Epoch/Age (1):
Epoch (eg., V. CRET) and Age (eg., MI1SS).

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

Formation (2):

Depth (3): Measured in feet/meters BRT and are drill depths. Total
Dapth (TD) is given a3 TD in Formation sub-Track.

Lithologv {L): Civen by standard geologic abbreviations (up to ten characsers)
abbreviated) and graphic legend (as per BP Geological Standarc Legend) and
comprising the gross 1ithology (eg. SH) and a qualifier (eg.
v. CALC.). Usage of qualifier controlled by % content eg:



Carbonate (5):

SH. -
LgT. _} 0-10% qualifying component

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
% qualifying component (CALC or ARG) under lithology.

ELECTRIC LOG/WELL DATA (Track 2)

ELOG (6):

Casing (7):

Test (B8):

Will initially consist of a co-plot of the GR Log. Facility
to similarly ce-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 RICHNWESS SCREDN (Track 3)

TOC (9):
EEE (10):

s1 (11):
s2 (12):

EI:

Visual Yerogen

Tescriczion (13)

SSURTT MATURATION (

% Total Organic Carbon (bitumen-free)
7, Total Soluble Extract (Cis.; sulfur-free) - Kg/Tn.

%, Thermally Distillable Hydrocarbons (Rock Eval € ¢ 3oo°:) -
Kg/Tn.

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

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

Sl
T ————
Transformation Ratio ST . 52

AL - Algal/Sapropel

AM - Amorphous

EZ - Herbaceous

W - Woody

¢ - Coaly

E - Exinite (Palynomerphs, Cutin, etc.)
M - Major; S - Subordinate; T - Trace.

Track &)

¢l (TsZ)(1k):

C1 (£1)(15):

2. Generation Index. TSE/TOC
Generation intensity based on abundance of Total Solutle

Extract.

%. Generation Index. s1/ToOC
Generation intensity based on abundance of Thermally Tistillatle

Hydrocarbons.

Ratio of Extractable to Distillable Hydrocarbons. Guice <0
abundance of heav3,1ntractab1e bitumen asphaltene content.

%, Kerogen Pyrolysis Index (Hydrogen Index - Bitumen free

basis) ¥2/TOC Kg/Tn. ‘
More accurate version of Rock Eval Screen deter=inec Yy<rogen

Index characterizing kerogen to hydrocarbon convertibility.

€. Potential Productivity (Analogous to S2 - Bitumen free

basis) - Kg/Tn.
More accurate version of Rock Eval Screen determinec Potenzial

Productivity being exclusive to kerogen content only.

%. Potential Productivity - Pyrolytic Hydrocarbon yield as
cas (Cy - Cg) - Xg/Tn.



K2(0): £¢ Potential Productivity - Pyrolytic Hydrocarbon yield

as oil components (Cs.) - Kg/Tn.
1 (18): Cas-011 GCeneration Index. x2(G)/x2(0).
Measure of kerogen hydrocarbon type pronenegss, ‘eg., oil

~gas (0.23‘0.50), and g£as prone

prone (<0.23); mixed oil
mblage composition and

(>0.50). Reflects kerogen asse
maturity.

DEGREE OF ORGANIC DIAGINESIS (Track 5)

Rolavg)(19): % Phytoclast Vitrinite Reflectance. Rrpdom anistropic

readings of autochthonous population.

DOD units being 100{log(Ry'10)]. Rp evaluaied from linear

DoD (27):
regression fit to observed data and quoted in 5 DOD incrementis.
Cradient of Sediment Maturity Profile (Depth vs. log Rg)
quoted in DOD units 1000 rz.-} or Km=4.

CP1 (21): Carbon Preference Index. 0dd to even n-alkane prelerence
ratio.

TAI (22): Thermal Alteration Index. Based on palymomorphs on 1 to 5
scale.

SOURCE POTEZNTIAL (Track 6)

24 and 25 are used to complete a manual zonation (24) of the sec-

Sections 23,
oth on-structure (23) and off-structure (23) sumsar:

tion penetrated and to list b
annotations as to source potential.

SCURCE CAR3ON ISOTOPIC.DESCRIPTION (Data Report Only)

D 13C(K) §13¢ Kerogen (relative PDB 1)
D 13C(TSE) £13C Total Soluble Extract (relative PDS 1)
D 13C(xPY) §13C Kerogen Pyrolysate (relative PD2 1)
dlc
3/21

FORMATION LEGEND

ATOK - Atoka MORR - Morrow

JOIN - Joins WDLK - Woodlake Lime
ELLE - Ellenburger SYLV - Sylvan

KINB - Kinblade BROM - Bromide

COOL - Cool Creek STAN - Stanley

STRA - Strawn ARKN - Arkansas Novaculite
BAKE - Baker Sand MOMT - Missouri Mountain
VIOL - Viola POLK - Polk Creek

SIMP - Simpson Group BGFK - Bigfork

MCLI - Mclish WOMB - Womble

OLCK - 01l Creek MAZN - Mazarn

ARMS - Armstrong Sand WOOD - Woodford

NYEV - New Years Eve Sand HUNT - Hunton Group



Correlation of tne Paleozoic Formations of the Autochthonous Foreland Facies
ond the Allochthonous Ouachita Facies of Nortneast Te'xas and Southeast Okiahoma.

POmMm

SYSTEM SERIES AUTOCHTHNOUS ALLOCHTHONOUS
FORELAND FACIES OUACHITA FACIES
Virgilian ‘},L\/l./‘.L.,L J l L./l/ ' ' :, l I
- -1 -y
2 PENN- Missourion onyon Gp . e ("-H'-o',; . i | l |
. . . . [ .
g SYLVANIAN]| Oesmoinesion Strawn Gp. - o en (0- S0 () Formations ibove the Jocslory Gp
0 AToN - — - Nave not Besr tarogrized 319 /or
‘N an Upper Durnien Hills fm . oa 00 1 9.(800 20007} enc uniered 1o woliy
Morrowon Loaar Dorrich Hitls 1m « en ,99,1m (700.1100') -
! L L /L/l/g§
F ' i L oan, e (0. ’ 3
£ __S-p_'i:g-e-n.-;n-_ Springerfm i aa, e w-z:oo_) Jeralors Go  aeen (0. Tevw
R Chesterian L GoJdord o8 (028000 o . o ———f——— .- - ——
8 MISSIS- Meromecion Caney  wn (2uu. 4oy Stanicy Gp - o 08 (1120. Tuu’) -‘-
s SIPPIAN Osagean Sycomore 1m (173:278') ’
. ,,' el
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Upoer . '
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Horyqgan Im l
. - —— - 2 7 0
g
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S ————  cmsed
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SEDIMENT THERMAL MATURITY PROFILE

(DETAILED VITRINITE REFLECTANCE ANALYSIS)

WELL * HYUMBLE#1 MILLER
1MMATURE ':‘::: MATURE | GAS MATURE SPENT
FORMATION
0.6 1.0 r ] J.0
] 1 ] ] N I I TOPS
Dt I WET CAS
o
e coND DRY GAS
o~ \
\
OIL GENERATION THRESHOLD —m8978——! -
SAMPLE TYPE KEY
o \
e CUTTING SAMPLE
"
SIDEWALL SAMPLE [
CORE SAMPLE
o
o
<]
777
o
o
V‘)-‘
9 _
‘D'-J
-~
o
=g
W -4
—
ATOXA
T
o
So
a
@®
S| GAS GENERATION THRESHOLD { 7
c’,-
\ JUINS
\
S \ £LLENBURCR
é_ \
\
\ KINBLADE
=) \ ]
Q SiLL
- \ K INBLAGE
- \
\
\ CO0L CREEX
=4 FIGURE 1
o \
X ,
o 7 7 T T T T T T
, 1.9 2.0 3.0 4.0
VITRINITE RETLECTANCE Ko !




SEDIMENT THERMAL MATURITY PROFILE

tOETAILED VITRINITE REFLECTANCE ANALYSIS)

WELL * TEXACO#1 MOORE

I MMATURE ":':' MATURE rAS MATURF SPENT
(e
FORMATION
. -9 L] 33,
L 1 1 ! o L I 1 T0PS
o on l vl Cas
C.i conp DAY Cas
~
SamPLE TYPC KEY
8 o
- cutring SamrLE
SIDEWALL SamPLe °
CaRE SAMPLE
° m
Q
N
-«
\
©
\
=4 \
Q] OK OENERATION THRESHOLD )
~
\
\
\
8 \
w ] \ m
\
\
\
g \
< \
-8
o
-
e
—
- S'RAvE
[=]
Io
—
a o
w
o
[=]
Q
6< GAB OENERATION THACSHOLD
o ATORA
o
-
o
o
~J
\ vioLA
\
SirmPeon
o v
o \
mJ \ "Lisn
\
o \ DIt emeex
Q
< \
\ FITN
Q
(4]
v: » 1 1 11 11 1 T 1 1 T 1 i
ol 1.9 2.3 3.2 4.2

VITRINITE REFLECTANCE (Ro%)

FIGURE 2




SEDIMENT THERMAL MATURITY PROFILE

IDETAILED VITRINITE REFLECTANCE ANALYSIS) "

WELL * MIDWEST#1 ARMSTRONG

TMMATURE ':':"' MATURE CAS MATURE SPENT
FORMAT I ON
[ N} [ 2.0 J.0
! 1 1 L S I | u L TOPS
o 8L ] vti cas
O. cowp DAY CaS
[ 4]
g SAMPLE 'TPE KEY
o CUTTING SAMPLE [v]
SIDEVALL SAMPLE °
CORE SAMPLE Q
o
o
o ..
VITRINITE-LIKE @
o
o
.:-
Q
o
o AN
\
\
g \
. \
24 OIL GENERATION THRESHOLD N ATOKA
o~ \
o \
- \
=8 \
=3t \
z GAS GENERATION THRESHOLD =
a8
we
O:_ w000 L AKC
\ ST vau
g .
" \ YioLaA
- \
\
\
o \\ Sireson
> \
-
b \ sromIDE
o MeL ISm
: TENTATIVE INTERPRETATION BASED ON LIMITED DATA
4 Oil CRELX
o
°
w4
o
°
: i 1 T 14 T 1 L 1 1
1.0 2.0 3.0 .0

VITRINITE REFLECTANCE (RoZ)

FIGURE 3




SEDIMENT THERMAL MATURITY PROFILE

(DETAILED VITRINITE REFLECTANCE ANALYSIS)

=

WELL * C.S.G.#1 BEENE
IHMATURE "1 MATURE ] GAS MATURE SPENT
FORMAT ION
2 ! 1 AT R e i 10PS
o (11¥ l wt sas
‘? cond Ry tas
)
o sarPLl TYPL REY
(_-‘ cuttine tareL( [-]
\ SIBEVALL SarPLL L
\ coag saeLe
g \
o GAS OENERATION THRESHOLD ————————
g Staser
ke
ANE.NOV.
o
° \
PR \ m.nte.
\ rrrrorrr
\
o \ neroas
2. \
"
\
\
\
3 \
Py \
\
\
] \
~ \
\
\ vorsL L
F:‘O \
Q2] \
o \
-
\
™
= \
x3 \
- \
v \
uw
Q A
o \
o \
o \
- \
)
\ RATAAS
3 THRUST FAULT ————————————— \ =
=1 \e voo0rote
(-] 8. o o Com—
L rAN
] \
~d \ oA
\
\
g \ snontot
e \ 1"
- LN
\
\
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21 \ ol cacen
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\
o [ANY {10 1]
o
o
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2
- o. T T T T T T T 1 |l.° zl_o )I.° S
VITRINITE REFLECTANCE (RoX)

FIGURE 4




SEDIMENT THERMAL MATURITY PROFILE

(DETAILED VITRINITE REFLECTANCE ANALYSIS)

WELL * GULF#1 NINA STEEL
IMMATURE l::,:: MATURE GAS MATURF SPENT !
. i
|
FORMATION
0.6 » 2.9 3.9 |
] ! i ! [T N L L TOES |
1
o oiL WET GAS !
O. COND ORY GAS '
o 1
i
\ ! i
\ SAMPLE TYPE KEY
= OIL GENERATION THRESHOLD ———
. \ CUTTING SAMPLE O
E& SIDEWALL SAMPLE o _STANLE"
THRUST FAULT CORE SAMPLE | AR oV
o o —_—
o .
R STANLEY
~ VITRINITE-LIKE [ —_—_—
e} () © ARY NOVY |
o
© MG .My I
= v e——
—3
w 816 IR '
— )
I WOMBL £
—
Q_O
w |
Q| \
- \
\
\
o \
| GAS GENERATION THRESHOLD \
v
o
(]
) T T T Y T T 1 | T .
0. 1.0 2.0 3.2 .S

VITRINITE REFLECTANCE

FIGURE 5



Humble #1 Miller

TABLE 1

Collin County, Texas

Continuous Samples Sampling Intervals

Continuous Samples

Sampling Intervals

3330
3360
3390
3420
4330
5000
5030
5060
5580
5770
6130
6300
6540
6700
6730
6790
6850
6910
6970
7350
7420
7530
7820
8140
8280
8340
8400
8460
8520
8580
8640

9160
9420
10399

3350
3390
3420
3450
4360
5030
5060
5090
5600
5800
6160
6350
6570
6730
6760
6850
6910
6970
7030
7420
7470
7590
7880
8170
8340
8400
8460
8520
8580
8640
8700

9170
9430

3330
3360

4330
5000

5580
5770
6130
6300
6540
6700

6790

7350

7530
7820
8140
8280

3350
3450

4360
5090

5600
5800
6160
6350
6570
6760

7030

7470

7590
7880
8170
8700



Texaco #1 Moore

TABLE 2

Continuous Samples

Grayson County,

Texas

Sampling Intervals

Continuous Samples

Sampling Intervals

2800
2880
2940
3000
3120
3240
3360
3800
3920
4040
4160
4240
4320
4400
4480
4600
4720
7550
8050
8110
8590
8930
9260
9340
9390
9800
9860
9950
10020
10390
10600
10690
10800
10960
11000
11100
11200
11300
11400

2860
2940
3000
3120
3240
3360
3480
3920
4040
4160
4220
4320
4400
4480
4600
4720
4840
7600
8110
8170
8650
8990
9340
9400
9480
9860
9950
10020
10140
10490
10690
10800
10900
11000
11100
11200
11300
11400
11500

2800 - 2860
2880

3480
3800

!

4220
4240

4840
7550 - 7600
8050 - 8110
8110 - 8170
8590 - 8650
8930 - 8990

9260

9480
9800

10140
10390 - 10490
IQGOO

11500
11600
11700
11900
12140
12640
13090
14240
14360

11600
11700
11900
11980
12150
12690
13150
14270
14370

l

11980
12140 - 12150
12640 - 12690
13090 - 13150
14240 - 14270
14360 - 14370



TABLE 3

Grayson County, Texas

Midwest #1 Armstrong

Sampling Intervals Continuous Samples Sampling Intervals Continuqus Samples

10890 - 10920 10890
10920 - 10950 ?
10950 - 10980
10980 - 11010
11010 - 11040
11040 - 11070
11070 - 11100
11100 - 11160 J
11160 - 11180 11180
11370 - 11400 11370
11400 - 11440
11440 -~ 11470
11470 - 11500
11500 - 11530
11530 - 11560

11560 - 11590 11590
11900 - 11930 11900
11930 - 11950 11950
12400 - 12430 12400

12430 - 12460
12460 - 12490

12490 - 12520 12520
14770 - 14830 14770
14830 - 14890 14890
14990 - 15050 14990

15050 - 15110 15110



TABLE 4

CSG #1 Beene Grayson County, Texas

Sampling Intervals Continuous Samples Sampling Intervals Continuous Samples

2300 - 2310 2300 -~ 2310 5060 - 5090
2400 ~ 2430 2400 - 2430 5090 - 5120
2700 - 2730 2700 - 2730 5120 - 5150
3000 - 3030 3000 - 3030 5150 - 5180
3100 - 3130 3100 - 3130 5180 - 5210
3200 - 3230 3200 - 3230 5210 - 5240
3260 - 3290 3260 5240 - 5270
3290 - 3300 3300 5270 - 5300
3310 - 3340 3310 5300 - 5330
3340 - 3360 3360 5330 - 5360
3370 - 3400 3370 5360 - 5390
3400 - 3420 3820 5390 - 5420
3430 -~ 3460 3430 5420 - 5450
3460 - 3490 4 5450 - 5480
3490 - 3520 5480 - 5510
3520 - 3560 5690 - 5730
3560 ~ 3590 5730 - 5760
3590 - 3620 5760 - 5790
3620 - 3650 5790 - 5820
3650 - 3680 5820 - 5850
3680 - 3710 5850 ~ 5880
3710 - 3740 5880 - 5910
3740 - 3770 5910 - 5940
3770 - 3830 ’ 5940 - 5970
3830 - 3890 38%0 5970 - 6000
3920 - 3980 3920 6000 - 6030
3980 - 4040 4040 6030 - 6060
4280 - 4310 4280 6060 - 6090
4310 - 4340 A 6090 - 6120
4340 - 4370 6120 - 6150
4370 - 4400 6150 - 6180
4400 - 4430 6180 - 6210 v
4430 - 4460 6210 - 6240 6240
4460 - 4490 6250 - 6280 6250
4490 - 4520 6280 - 6310 A
4520 - 4550 6310 - 6340
4550 - 4580 6340 - 6370
4580 - 4610 6370 - 6400
4610 ~ 4640 6400 - 6430
4640 - 4670 6430 - 6460
4670 ~ 4700 6460 - 6490
4700 - 4730 6490 - 6520
4730 - 4760 6520 - 6550
4760 - 4790 6550 - 6580
4790 - 4820 6580 - 6610
4820 - 4850 6610 - 6640
4850 - 4880 6640 - 6670
4880 - 4910 6670 - 6700
4910 - 4940 6700 - 6730
4940 - 4970 6730 - 6760
4970 - 5000 6760 - 6790
5000 - 5030 6790 - 6820
5030 - 5060 6820 - 6850




TABLE 4 (con't)

CSG #1 Beene (cont'd)

Sampling Intervals Continuous Samples Sampling Intervals Continuous Samples

6850 ~ 6880 9230 - 9260 }
6880 -~ 6910 9260 - 9290
6910 - 6940 9290 - 9320
6940 - 6970 9320 - 9350
6970 - 7000 9350 - 9380
7000 - 7030 9380 ~ 9410
7030 - 7060 9410 - 9440
7060 - 7090 9440 - 9470
7090 - 7120 9470 - 9500
7120 - 7150 9500 - 9530
7150 - 7180 9530 - 9560
7180 - 7210 9560 - 9590
7210 - 7270 9590 - 9620
7270 - 7300 9620 - 9650
7300 - 7330 9650 - 9680
7330 - 7360 9680 - 9710
7360 - 7390 9710 - 9740
7390 - 7420 9740 - 9770
7420 - 7450 9770 - 9800
7450 - 7480 9800 - 9830
7480 - 7510 9830 - 9860
7510 - 7540 9860 - 9890
7540 - 7570 9890 - 9920
7570 - 7600 9920 - 9950
7600 ~ 7630 9950 - 9980
7630 ~ 7660 9980 - 10010
7660 - 7690 10010 - 10040
7690 - 7730 10040 - 10080 J
7730 - 7760 10080 - 10100 10100
7760 - 7790 10110 -~ 10140 10110
7790 - 7820 10140 - 10170 (F
7820 - 7850 10170 - 10200
7850 - 7880 10200 - 10230
7880 - 7910 10230 - 10260
7910 - 7940 10260 - 10290
7940 - 7970 10290 - 10320
7970 - 8000 10320 - 103590
8030 - 8060 10350 - 10380
8060 - 8090 10380 - 10410
8090 - 8120 10410 - 10440
8120 - 8150 10440 - 10470
8150 - 8180 10470 - 10500
8180 - 8210 10500 - 10530
8990 - 9020 10530 - 10560
9020 - 9050 10560 - 10590
9050 - 9080 10590 - 10620
9080 - 9110 10620 - 10650
9110 - 9140 10650 - 10680
9140 - 9170 10680 - 10710
9170 - 9200 10710 - 10740
9200 - 9230 10740 - 10770
9230 - 9260 10770 - 10800
9260 - 9290 10830 - 10860
9290 - 9320 10860 - 10880
10880 - 10910



CSG i1 Beene

TABLE 4 (con't)

(cont'd)

Sampling Intervals (ontinuous Samples

Grayson County,

Texas

Sampling Intervals

Continuous Samples

10910
10940
10970
11000
11030
11060
11090
11120
11150
11180
11210
11240
11270
11300
11360
11390
11420
11450
11480
11510
11540
11570
11600
11640
11670
11690
11720
11750
11850
11940
12040
12140
12240
12340
12400
13610
13640
13890

- 10940

10970
11000
11030
11060
11090
11120
11150
11180
11210
11240
11270
11300
11330
11390
11420
11450
11480
11510
11540
11570
11600
11630
11670
11690
11720
11750
11850
11940
12040
12140
12240
12340
12390
12500
13640
13680
13920

N
11630
11640

N
12360
12400 - 12500
13610
13640
13890 - 13920



TABLE 5

Gulf #1 Steel Grayson County, Texas

Sampling Intervals Continuous Samples Sampling Intervals Continuous Samples

1100 - 1130 1100 2710 - 2740
1130 - 1160 A 2740 - 2770
1160 - 1190 2770 - 2800
1190 - 1220 2800 - 2830
1220 - 1250 2830 - 2860
1250 - 1280 2860 - 2890
1280 - 1310 2890 - 2920
1310 - 1340 2920 - 2950
1340 - 1370 2950 - 2980
1370 - 1400 2980 - 3010
1400 - 1430 3010 - 3040
1430 - 1460 3040 - 3070
1460 - 1490 3070 - 3100
1490 - 1520 3100 - 3130
1520 - 1550 3130 - 3160
1550 - 1580 3160 - 3190
1580 - 1610 3190 - 3220
1610 - 1640 % 3220 - 3250
1640 - 1670 1670 3250 - 3280
1690 - 1720 1690 3280 - 3310
1720 - 1750 I 3310 - 3340
1750 - 1780 3340 - 3370
1780 - 1810 1810 3370 - 3400
1820 - 1850 3400 - 3430
1850 - 1880 1 3430 - 3460
1880 - 1910 3460 - 3490
1910 - 1940 3490 - 3520
1940 - 1970 3520 - 2550
1970 - 2000 3550 - 3580
2000 - 2030 3580 - 3630
2030 - 2060 3630 - 3660 v
2060 - 2090 3660 - 3700 3700
2090 - 2120

2120 - 2150

2150 - 2180

2180 - 2210

2210 - 2240

2240 - 2270 i

2270 - 2300 2300

2340 - 2370 2340

2370 - 2400 4\

2400 - 2430

2430 - 2470

2470 - 2500

2500 - 2530

2530 - 2560

2560 - 2590

2590 - 2620

2620 - 2650

2650 - 2680

2680 - 2710



FETROLEUM GEOCHEMISTRY
WARRENSWVILLE

HUMELE$#1 MILLER



TABLE 6

PAGE o 1
SUNMNARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY HIS

STATE ' X

COUNTY/REGION/FROSPECT ¢ COLLIN

LOCATION + L.SEARCY SURVEY

WELL/SITE + HUMBLE#! HILLER

AF1/0CS H

DEFTH SAMFLE SAMPLE EPOCK FORN LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 §2 HI

10725 XA¥S8C

7?7

SILL DIABASE

FT BRT NO. TYPE /AGE (ABR.) X  DESCRIPTION Z KG/TN KG/TN KG/TN KG/TN
3330 WA9354 CT6 PENN 777 SH.CALC 13 W71 03 13 18
3360 WA?35S CTG
3390 WA?354 CT6 SH,CALC 13 +38 01 0,00 0
3420 WA9S57 CT6
4330 WA9538 CTG SHyCALC 14 142 W07 .15 34
5000 WA9SS? CTG SHyCALC 14 44 11 20 45
5030 WA9340 CIG
5060 WA9341 CT6 SHrCALC i4 44 03 .03 7
5980 WA9342 CT6 SHyCALC 23 +35 03 10 29
3770 WA9583 CT6 SHy CALC 13 +40 05 .08 20
3673 XA9563 PENN  ATOK FORM.TOF
6130 WA9364 CT6 SHyCALC 14 134 0.00 0,00 (
6300 WA9563 CT6 SHyCALC 13 146 03 .07 §]
6540 WA9566 CT6 SHrCALC 12 92 01 06 12
8700 WA9567 CT6 SHyCALC 12 W73 06 .24 33
6730 WA9348 CTG
6790 WA9G4? CTG SHyCALC 13 69 401 213 19
6850 WA9570 CT6 SHyCALC 13 79 08 .28 ¥
8910 WA9571 CT6 SHyCALC 13 164 03 .18 28
6970 WA9572 CT6 SHyCALC 14 62 03 14 23
7350 WA9S73 CT6
7420 WA9374 CT6 SHyCALC 13 74 02 .08 11
7530 WA9375 CTG SHyCALC 13 V79 05 W25 32
7820 WA9576 CT6 SHyCALC 11 69 0.00 .08 2
8140 WA?I77 CT6 SHyCALC 12 +98 05 L2 36
8280 WA9578 CT6 SHyCALC 11 +92 04 .18 35
8340 WA?379 CTG
8400 WA9580 CTG SH 10 60 0,00 15 25
8460 WA9581 CTG SHyCALC 11 +33 0.00 ,01 2
8520 wA9582 CT6 §HyCALC 11 93 0.00 .20 36
8580 WA9583 CTG
8650 XA9583 KISS 777 TOP
B&S! WA9S5B4 CTG SHyCALC 11 o4 0.00 .17 )
9152 XA9384 ORD  JOIN FORM,TOP
9270 XA958A ORD  ELLE FORM.TOF
10240 XA958F ORD  KINB FORM.TOP



WELL/SITE ‘HUMBLE#1 MILLER FAGE ., 2

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

FT BRT (TSE) (S1) /81 KG/TN KG/TN KG/TH KG/TN b4 (K)  (TSE) (KPY)
-ZQ "Zt ‘Zo

3330 .19 4 66
3360

3390 1,00 3

3420

4330 .32 17 470
5000 33 25 145
5030

5060 450
3380 .23
5776 .38
5873

6130

6300 30
6540 .14
6700 .20
6730

6790 .07
6830 .22 10
6910 .14
6970 .18
7350

7420 .20
7530 .17
7820¢ 0,00
8140 .19
8280 .18
8340

8400 0,00
8440 0,00
8520 0,00 0 97
8580

8650

8651 0.00 0

9152

§270

10240

10725

82

—
ry O N

V79
.78

W ro O

+87

—

90

oW own

192
092

93

o 0 <O o~ I

O O



PAGE . 3 WELL/SITE ‘HUMBLE#1 MILLER

DEPTH SAMFLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION Z KG6/TN KG/TN KG/TN KG/TN

10839 XA938D 777 SILL BOTTOH
11154 XA958E ORD  COOL FORM.TOF



WELL/SITE ‘HUMBLE#1 MILLER PAGE v 4

DEFTH Tk 61 61 TSE K2  K2(G) K2(0) KFI GOGI CPI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (81) /581 KG/TN KG/TN KG/TN KG/TN 1 (K) (TSE) (KFY)
-Z. o -2

10839
11154



FETROLEUM GEOCHEMISTRY
WARRENSVILLE

TEXACO#! MOOREL



TABLE 7

FAGE o 1
SUHMHARY DATA FILE
GEOCHEMICAL SOURCE ROCK FOTENTIAL EVALUATION
COUNTRY + US
STATE ¢ TX
COUNTY/REGION/FROSFECT ¢ GRAYSON
LOCATION + PORTER DAVIS SURVEY
WELL/SITE + TEXACO$#! MOORE
AFI/0CS H

DEFTH SAMFLE SAMFLE EFOCH FORM LITHOLOGY CO03 VISUAL KERGGEN TOC

FT BRT  NO. TYFE  /AGE (ABR.) % DESCRIFTION i
2800 WAR400 CTG  OUACH. 777 SHsCALC 36 1.0
2880 WA9401 CT6 SHySLTY 27 V47
2940 WA7402 CTG MOSTsCALC 19 37
3000 WA?403 CT6 CONG1 ARG 15, +S7
3120 WA9404 CT6 SHy SNDIY 14 + 34
3240 WA9405 CT6 CONGsCHTY 9 22
3360 BA7406 CTG CONG»CHT 9 13
JB00 WA9407 CTG SHrCALC 14 35
3920 kA9408 CTG SH CALC 21 160
4040 WA7409 CTG SHyCALC 18 v 73
4160 WA9410 CT6 SHrCALC 2 W71
4240 WA9411 CT6 SHyCALC 23 .87
4320 WA9412 CT6 SH,CALC 22 78
4400 WA9413 CT6 CONG» ARG 19 63
4460 XA9413 OUACH. 777 CHT.CONG
4480 WAP414 CT6 CONG
4600 WA9415 CTO CONG
4720 WA9416 CTG CONG
7562 XA9416 PENN  STRA FORM.TOF
7563 WA9417 CT6 SHy SNDY 2 02
8030 WA7418 CT6 SHy SNDY 14 +37
8110 WA9419 CT6 SHy SNDY 13 41
8390 WA9420 CTG SHy SNBY 13 34
8763 XA9420 PENN  ATOK FORM.TOF
8730 wA?421 CT6 SHy SHIY 12 27
9260 WA9422 CTG SHy SNIY 13 47
9340 WA9423 CT6 SHy SNBY 2 46
9390 WA7424 CT6 SHyCALC 12 142
9800 WA9425 CT6 SHyCALC 13 +47
98460 WA9426 CT6 SHyCALC 12 v 5b
9950 WA9427 CT6 SHyCALC 12 63
10020 WA9428 CT6 SHyCALC 15 V67
10390 WA9429 CT6 SHyCALC 12 v 64
10600 WA9430 CTG SHySLTY 11 61
10670 WA9431 CT6 SHySLTY 10 61
10800 WA9432 CT6 SHy SNDY 10 059

10900 WA9433 CT6 5Hy SNDY 10 V37

TSt 5t

52

Hi

KG/TN KG/TN KG/TN KG/TW

1.73
+30
.18
239
026
+07
12
031
02
12
W07
104

0.00

c
.2J

0,00
019
003

0.00

0.00
07
0,00
0.00
0,00
W11
07
14
2
R
.2
.08
109

168
o4
44
76
76
32
80
89
38
16
10

4

wn
D ) s O

SfL oS S A, B O B 6 B e ) —
L2 B N O OO O OO

-
o~



WELL/SITE :TEXACD#1 MOORE PAGE v 2

DEFTH TR GI 61 TSE K2 K26y K2(0) KPI GOGI CFI TAI RO [-13C 0-13C D-13C
FT EBRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN 4 (Ky (TSE) (KFT)
‘Zo '7.'. ‘7-.

2800 .05 9
2886 .19 13
2940 .03 3
3000 11 12
3120 .21 2

3240 30 14
3360 29 33
3800 .14 14
3920 .00 0
4040 .33 8
4160 .13 1
4240 0,00 0
4320 0
4400 .04 2
4460

4480

4600

4720

7562

7563

8030 .32
8110 ¢.00
8590

8763

8930

926G 0,00
9340

9390

9800

7860 13
9950 0,00
10020 .30
10396 .30
10600 433
10696 .31
10800 .33
10900 .31

V79

ra

O O

.91
1,01

—
O ) O OO OO O

2 rJ
(9]

—

<>

a

r-

~ ~J



PAGE 3

WELL/SITE :TEXACO#1 MOORE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

TSE 51

52

HI

KG/TN KG/TN

FT BRT NO. TYPE /AGE (ABR.) 1  DESCRIFTION %2 KG/TN KG/TN

10900 WA?433 CT6 SH» SNDY 10 197 04 09 16
11000 WA9434 CT6 SH 10 T Q2 .08 14
11100 wA9435 CT6 54 10 162 J0 .15 24
11200 WA9436 CT6 SH 11 63 08 17 27
11300 WA9437 CT6 SHyCALC 12 161 A1 20 3
11400 WA9438 CTG6 SH 10 70 14 24 34
11500 WA9439 CT6 SH 10 +63 A5 24 37
11600 WA9440 CTG6 SHy SNDY 10 166 10 .18 27
11700 WA9441 CT6 SHy SNDY 10 70 W27 .48 69
11900 WA9442 CT6 §STsV.ARG 10 160 J4 2D 42
11960 XA9442 ORD  VIOL FORH.TOF

12228 XA944A ORD  SINP FORM.TOP

12640 WA9443 CTG SHyCALC 25 129 03 .03 10
12718 XA9443 ORD  MCLI FORM.TOF

13090 WA9444 CT6 SHyCALC 20 45 22 .32 71
13190 XA9444 OLCK FORM.TOP

14087 XA944B JOIN FOKH.TOP

14405 XA944C TD



WELL/SITE ITEXACO#1 MOORE PAGE . 4
DEFTH TR 6I  6I 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 KB/TN KG/TN b (K)  {TSE) (KPY)
% -1 -2
10900 .31 7
11000 .20 4 1.04
11100 .40 16
11200 .32 13
11300 .35 18
11400 .37 20 L1
11500 .38 23
11600 .36 15
117200 .36 39 1.19
11900 .34 2
11960
12228
12640 .50 10
12718
13090 .41 49
13196
14087

14495



PETROLEUM GEOCHEMISTRY
WARRENSVILLE

MIDWEST#1 ARMSTRONG



FAGE o1

COUNTRY

STATE

LOCATION
WELL/SITE
AFI1/0CS

SUMMARY DATA FILE

TABLE 8

GEOCHEMICAL SOURCE ROCN FOTENTIAL EVALUATION

COUNTY/REGION/FROSPECT | GRAYSON

us
X

CARRICO SURVEY
HIDWEST#1 ARHSTRONGS

DEFTH SAMPLE SAMFLE EPOCH FORN LITHOLOGY CO3 VISUAL KEROGEN
FT BRT MO, TYPE /AGE (ABR.) £ DESCRIFTION
8855 XA9445 PENM  ATOK FORM.TGF
10756 XA9444 ARNS UNIT-TOF
10871 XAT44E ARMS UNIT-BO:
10890 WA9445 CT6 EST1ARG v
10820 WA9446 C76
10930 WA447 CT6 SHyCALC 17
10950 Wh9445 CT6
11010 WA9447 CT6 SHyCALC 14
11040 WAF430 CTC
11070 Wk9451 C76 SHyCALC 19
11100 Wa%432 (76 SHy SNIY 20
11160 WAS433 CT0 SHyCALC 16
11190 XA$433 NYEV UNIT-TOF
11200 XA543h NYEV UNIT-BOT
11315 XA943: FENN  MORR FORH.TOF
11375 WA%434  CT0 SHrCALL 26
11400 WAT45S CTE
11440 WA9436 CT0 SHyCALC 2l
11470 Wa5437 CT6
11500 WA9438 CT6 SHyCALL 23
11330 XAF438 FENN  WOLKN FORM.TOF
11531 WAS457 CTG SHrCALC 21
11360 WAT460 CTG
11900 WA7461 CT6 SHW.CALE 31
11930 WAT46Z CT6
12378 XA7462 ORD  SYLV FORM.TOF
12400 WA94063 CT6 SHyV.CALC 31
12430 WaF464 CTG
12460 WA9465 CTG SHsVsCALC 30
12490 WAF466 CT6
12510 XAT466 ORD  VIOL FORN.TOF
13415 XAT46A ORD SIMF FORM.TGF
13790 XwF4ok ORD  BROM FORM.TOF
14382 XA44C ORD  MCLI FORM.TOF
14680 XA746D ORD OLCK FORM.TOF
14776 WA9467 CTO SHyCALC 18
14830 WAT468 CT6 SHy CALC 20

T0C
7

7S¢ 51

5z

KG/TN KG/TN  KG/TH

LM
ko, Th

'Sé
1.0%
N
.90

0.0C

0.0

0400

<>

T O
R YRR

000@

04

404

14

07

0.00

05

2l
9000
Y
.08

15

V24

116

109

16

ol
L

0,00
W17

30

(7]
oL O



WELL/SITE IMIDWEST#1 ARMSTRONG PAGE . 2

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

FT BRT (TSE) (81} /S1 KG/TN KG/TN KG/TN KG/TN X (K) (TSE) (KPY)
-Z ‘. 'Zc ‘Z .

8835
10756

10871

10890 0,00 0 182
10920

10950 0

10980

11010 0.00 0

11040

11070 0,00 0

11100 .17 3

11160 .27 10

11190

11200

11315

11376 0 194
11400

11440 ,20 3

11470

11500 40 4

11530

11531 .20 3

11560

11900 37 18

11930

12378

12400 .26 8 1,35
12430

12460 .33 19

12490

12510

13415

13790

14382

14680

14770 0

14830 ,23 10



PABE 3 WELL/SITE 'MIDMEST#1 ARMSTRONG

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

FT BRT NO. TYPE /AGE (ABR.} 2 DESCRIPTION 2 KG6/TN KG/TM KG/TN KG/TN
14990 Wa7469 CT6 SHyV.CALC 26 +42 09 W22 32
15050 WA9470 CT6 SHyCALC 2i +30 04,02 7
15492 XA9470 ORD  JOIN FORM.TOP

15506 XA7474 TD



WELL/SITE IMIDWESTH#! ARMSTRONG PAGE . 4

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

FT BRT (TSE) (81) /81 KG6/TN KB6/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
-1, -1, %
14990 .29 21
15050 .47 13
15492

15506



FETROLEUM GEDCHEMISTRY
WARRENSVILLFE

£.5.6.4#1 BEENE



TABLE ¢

PAGE o 1
SUMMKARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY HRS
STATE ¢ TX
COUNTY/REGION/FROSPECT i GRAYSON
LOCATION i RENE ALLRED SURVEY
WELL/SITE + (.5.6.41 BEENE
AFI1/0CS I

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOST €03 VISUAL KEROGEN TOC  TSE 51 52 Hi
FT BRT NO. TYPE /AGE (ABR.) % DESCRIFTION X NG/TN KG/TN KG/TN KG/Th

2300 WA9099 CTG  MISS  STAN SHyCALC 15 V43

2400 WA?100 CTG SH 6 33

2700 WA9101 CTG SHyCALC 1 W43

3000 wa9102 CTG SH 9 o8

3100 WA9103 CTG SH 4 +43

3200 WA9104 CT6 CHT 1 ARG 6 37

3250 XA9104 DEV  ARKN FORM,TOP

3260 WA?105 CT6 CHT ARG 17 W37

3290 WA9106 CTG CHT ARG 15 W45

3310 WA9107 CT6 SHyCHTY 3 02

3340 WA9108 CT6 SHy CHTY 22 W21

3370 WA9109 CTG SHyCHTY 8 12

3400 WA9110 CT6 SHy CHTY 11 135

3430 WA9111 CT6 SHy CHTY 16 14

3460 WA9112 CTG SHyCHTY 13 10

3490 WA9113 CT6 SHrCHTY 13 18

3520 Wa7lid4 CT6 SHy CHTY 4 W37

3560 WA9115 CTG CHT 7 1,58 J4 1,73 109
3590 WA9114 CT6 CHT 3 1.78 495 1,81 102
3620 WA9117 CTG CHT 8 W82

3650 WA9118 CTG CHT é 1.38 38 1,28 93
3680 WA9119 CT6 SHsCHTY 8 86

3710 wA9120 CT6 SHy CHTY 6 +30

3740 WAT121 CT6 CHT 5 35

3760 XA9121 SIL  MOMT FORM.TOF

3770 WA9122 CT6 SHeRED

3830 WA7123 CTG SHyRED

3920 WA?124 CT6 SHyRET

3980 WA?125 CTG SHyRED

4280 XA9125 OrD  POLK FORM.TOFP

4281 WA9126 CT6 SHyCHTY 4 14

4310 WA9127 CTG 5Hy CHTY 4 17

4340 WARI28 CT6 S§Hs CHTY ) 30

4370 XA9128 ORD  BGFK FOKM.TOP

4371 WAS129 CT6 SH b 285 95 1,05 37

4400 WAS130 CTG
4430 WAP131 CTG SHy CHTY 22 87 29 43 49



WELL/SITE :C.S.6.41 BEENE PAGE v 2

DEFTH TR G6I 61 TSE K2  KI:6) K2(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 i (K} (TSE; (KFYs
'Zo 'Zo 'Z»

2300 1,04
2400
2700 3 L
3000 |
3100

3205

3250

RN

329¢

3

334¢

33°0

Jerr LS
345

3460

34y

35

RTINSV 2
35,28 2
362

36t .23 28

Jéui

NG 3t 1,10
3740

3760

3770

3830

3920

3980

4280

4281 3t 1,13
4310

4340

4370

4371 34 19

4400 3+

4430 .40 33



WELL/SITE :C.S.G.#{ BEENE

PAGE . 3

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

FT BRT NO. TYPE /AGE (ABR) %  DESCRIPTION I KG/TH K6/TN KG/TH KG/TN
4440 WA9132 LCT6
4490 WA9133 CT6 SHy CHTY 28 188 32 4 47
4520 WA9134 CT6
4550 WA9135 CTG CHT,CALC 23 70
4580 WA?136 CTG
4610 WA?137 CTG CHT,CALC 28 49
4640 WA9138 CTG
4670 WA?139 CT6 CHT:CALC 44 +43
4700 WA9140 CTG6
4730 WA9141 CTG CHT,CALC 28 6 W47 .34 54
4750 WA9142 CTG
4790 WA?143 CT6 CHTsCALC 37 y-1
4820 WA9144 CTG
4850 WA9145 CTG CHTsCALC 41 +33
4880 WA9146 CT6 '
4910 WA9147 CTG CHT,CALC 16 162 36 1,01 82
4940 WA9148 CTG
4970 WA9149 CTG CHTsCALC 7 3,41 86 1.94 57
5007 XA9149 ORD  WOHE FORM.TOF
3010 WA9150 CTG
5030 WA?15! CT6 SHyCALC 12 1,92 32 1,05 93
5060 WA9152 CTG
309G WA9133 CT6 SH 8 1,08 V26 136 33
5120 WA9134 CTG
5130 WAS1S5 CT6 SHy SNDY 12 73
3180 WA9136 CTG
3210 wAR157 CT6 SHy SNDY 14 70
5240 WAR1S8 CT6
5270 wA9139 LT SHy SNIOY 16 +39
5300 WA?160 CTG
9330 WAR161 CT6 SHy SNDY 16 +45
3360 WA9142 (73
3390 WA?163 CTG SHyCALC 13 +37
5420 WA9164 CTG
5430 WA9145 CT6 SH»CALC 12 +33
9480 WAF166 CT0
9510 WA9167 CTG6 SH1CALC 12 37
5940 WA?168 CT0
5570 WA9149 CT6 SHyCALC 14 W33
3600 WA?170 CTG
3630 WA?171 CTG6 SHyCALC 12 W31
5660 WA9172 CT6
3690 WA9173 CTG SHsCALC 13 29
5730 WA9174 CTG
5760 WA9175 CTG6 SHrCALC 14 27
5790 WA?174 CT6
9820 WA9177 (16 SHy CALC 14 28
385C WA?178 CTG
5880 WA9179 CIG SHyCALC 13 33



WELL/SITE :C/5.6.41 BEENE FAGE v 4

DEPTH TR 61 61 TSE K2  K2(G) K2(0) KFI BOGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /51 KG/TN KG/TN KG/TM KG/TN 4 (K) (TSE) (KFY)
-Z. 'Z. -4

4460
4490 .44 36
4520

4550

4380

4610

4640

46746

4706C

473% .47 49
474(¢

4790

4820

4850

4880

4910 .36 35
494¢

4970 .31 5
5007

3010

5030 .33 27
3040

3090 .32 Y&
3120

5130

s18c

52it 3
5240

5270

3300

3330

3360

9350

5420

945,

9481

351 3
5540

3570

5600

9630

3660

3690

9730

5760 3
3790

5820

5850

5880



PAGE 3 WELL/SITE :C.S.6.41 BEENE

DEPTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYFE /AGE (ABR.) X DESCRIFTION 2 KG/TN KG6/TN KG/TN KG/TN

5910 WA9180 CT6

5940 WA9181 CTG SH1CALC 16 39
9970 WA9182 CTG

6000 WA918Z CT6 SHsCALC 11 +40
4030 WA?1B4 CTG

5040 WA9185 CI6 SHyCALC {1 42
6090 WA9186 CTG

6120 WA9187 CTG SH 10 W49
4130 WA7188 CTG

6180 WA9189 CT6 SH 10 47
6210 WA?150 LTG

6250 WA?19¢1 CT6 SHyCALC 12 53
6280 WA9192 CT6

6310 WA9193 CI6 SHyCALC 13 32
6340 WAS194 CTG ‘
6370 WA9195 CTG6 SHy CAL 13 +43
6400 WA9i96 CTG

6430 WA9197 CT6 SHiCALC 14 41
6460 WA9198 CTG

6490 WA?199 CT6 SHyCALC 13 44
6520 WAS200 CTG

8550 WAF201 CT0 SHyCALC 11 143
8580 WA9202 CTG

6610 WA9203 CI6 SH CALC 1 .38
6640 WA9204 CT6

6670 WA9205 CT6 SHyCALC 11 38
6700 WA9206 CT6

6730 WA9207 CIG SH 10 38
8760 WA9208 CTG

4790 Wa920% CTG 5H 10 34
6820 WA9210 CTO

685G WA9211 CT0 SH 10 V36
4880 WA9212 CTG

6910 WAS213 CT6 SH 10 W39
8940 WA9214 CT6

6970 WA9215 C76 5ST1ARG 10 38
7000 WA92146 CTG

7030 wWA9217 CT6 SST14RG 8 37
7060 WA9218 CTG

7090 WA921% CTG SST1ARG 8 43
7120 WA9220 CTG

7150 WAF221 CT6 §5T1ARG 7 +30
7180 WA9222 CT6

7210 WA9223 76 §ST1ARG 7 V33
7240 WAS224 C106

7270 WAS225 CT6 §ST1ARG 7 A7
7300 WA9226 CT6

7330 WA9227 CT6 5§5T+ARG 12 43

7360 WA9228 CI6



WELL/SITE :C.S5.G.$1 BEENE PaGE . ¢

DEPTH TR 6I 61 TSE K2  K2(6) K2(0) KFI GOGI CFI TAI RO D-13C D-13C D-13C
FT BRT (TSE) (51) /51 KG/TN KG/TN KG/TN KG/TN X (KY (TSE; (KFY)
-Z. 'Zo ‘Zc

5910
5940
5970
6000 3
6030
6040
6090
6120
6150
6180
8216
4250
4280
b21% 3t
434¢
6370
6400
6410
8440
6490
852¢
LRl 3+
6580
6610
6640
6670
876G¢
4730
8750
4790
282,
OB
o8B
6%i% 3t
6940
6970
7000
7030
7048
7090
7124
7154
7180
7212
N
7% 4-
7300
7330
7360



PAGE . 7 WELL/SITE iC.5.6.41 BEENE

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 §2 HI

FT BRT NO. TYPE /AGE (ABR.) ¥ DESCRIPTION 2 KG/TH KG/TN KG/TN KG/TN
7370 WA%229 CTG SST+ARG 14 42
7420 WA9230 CTG
7450 wA9231 CT6 SH 10 43
7480 WA9232 CT6
7510 WA9233 CT6 SHsCALC 12 .38
7540 WA9234 CTG
7570 WA9235 CT6 SHsSNDY 11 +38
7600 WA9236 CTG
7630 WA9237 C16 SHy SNIY 12 39
7660 WA9238 CTG
7690 WA9239 CT6 SHy SNDY 10 +36
7730 WA9240 CTG
7760 WA9241 (TG SHy SNDY 1 +36
7790 WA9242 CTG
7620 WAS243 (16 SHy SND'Y 10 36
7830 WA9244 CTG
7880 WA9245 CT6 SHy SNDY 10 33
7910 WA9246 CTG
7940 WA9247 CTG SH» SNDY 10 32
7970 WA9248 CT6
8000 wA9249 CTG SHy SNDY 11 +33
8030 WA9250 CT6
8060 WA925! CTd SHy SNEY 10 '35
8090 WA9222 CTG
8120 WA9233 CT6 SHy SNDY 9 032
8150 WAF254 CTG
8180 WA9235 CT6 SHy SNDY 10 25
8210 WAS256 CTG
8240 WAS237 CT6 SHy SNDY 10 31
8270 WAF238 CT6
BIGC WAP259 (TG SHy SNDIY § 38
8330 WAF260 CTG
8340 WA9261 C76 SHy SNDY 10 136
8390 wAS2L2 CTG
B420 WAT263 CTG SHy SNL'Y 11 43
8430 WA9264 CTG
8480 WA9265 CT6 SHy SNDY 10 A4
8510 WA264 CTG
8540 WA9267 CTG SHy SNIY 10 41
8570 WA9268 CT6
B400 WAP249 CT6 SHy SNDY 10 148
8630 WA9270 CT6
8640 WAT271 CTG SHy SNINY 8 40
8690 WA9272 CIG
8720 WA9273 CTG SHy SNDY 10 39
8750 WA9274 CTG
8780 WA9275 CTG SHr SNDY 10 +40

8810 WA9276 CT6
8840 WA9277 CT6 SHy SNDY 10 40



WELL/SITE :C.5.G.41 BEENE

DEPTH
FT BRT

TR

61 6l
(TSE) (51)

7390
7420
7450
7480
7510
7540
7570
7600
7630
7660
7690
7730
77460
7790
7820
7850
7880
7910
7949
7970
800¢
8G3v
8050
8090
8120
8150
8180
82190
8240
8270
8300
8330
8360
8390
8420
845
8432
8510
8547
8572
84600
8430
8660
849¢C
8720
8750
8780
8810
8840

TSE

K2

K2(6)

PAGE . 8

K2(0) KPI GOGI CPI TAI RO B-13C D-13C D-13C

/81 KB/TN KG/TN KG/TN KG/TN 4 (K)  (TSE) (KFY)

‘Zo -4 =%



PAGE v 9 WELL/SITE :C.5.5.41 BEENE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY €03 VISUAL KEROGEN TOC TSE 51 52 RI
FT BRT NO, TYPE /AGE (ABR. J % DESCRIFTION %2 KG/TN K6/TN KG/TN KG/TN

8870 WA%278 CT6

47

8900 WA9279 CTG SHs SNDY 9 142
8930 WA9280 CTG

B940 WA9281 CTG SH 10 +42
8970 WA7282 CTG

9020 WA?283 CT6 SH 10 A2
905G WA9284 CTG

9080 WA9285 CTG SH 10 39
9110 WA7286 CT6

9140 WA287 CT6 §HyCALC 11 146
9170 WA7288 CTG

9200 WA9289 CTG 5HySNL'Y ¢ 46
9230 WA9290 CT6

9260 WA9291 CT6 SHsSNDY 9 132
9290 WA9292 CTG

9320 WA9293 CT6 SH 7 31
9350 WA9294 CT6

9380 WA9293 CT6 SH 9 +36
9410 WA9296 CTG

9440 WA9297 CT6 5H 10 38
9470 WA9298 CT6

9500 WA9299 CT6 SH 10 34
9530 WA?300 CT6

9560 WAT301 CT/ SH 10 136
9570 WA9302 CT6

9620 WA?30Z CTG SH 10 38
9630 WAS304 (TS

9680 WA9I0S CT6 SH 10 34
9710 WAS306 CTG

9740 WA9307 CTG SH 8 37
9770 WAS308 CIG

7800 WA9309 CT6 SH 10 W37
9830 WA9310 CT6

9860 WA93t1 CT6 SH 8 39
9890 WA9312 CT06

9920 WA9313 CTG SHy SNINY 10 W36
9950 WA?314 CTG

9980 WA931S CT6 SHy SHDY 10 136
10010 WAT316 CTG

10040 WA?317 CTG SHyCALC 14 3l
10070 XA9317 ORDN  MAZN FORH.TOF

10080 WA9318 CTG SHyCALC 11 1,03 W19 28 27
10110 WA9319 CTG

10140 WA9320 CTG SH 8 V76 Jd8 W38
10170 WA9321 CTG

10200 WA9322 CT6 SH 8 W73
10230 WA9323 C76

10260 WA?324 CT6 SH é 163

10290 WA9323 CT6



WELL/SITE :C.5.6.#1 REENE PAGE 10

DEFTH TR 61 61 TS 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 4 (K) (TSE) (NFY)
-4 ~%s =%

8870
8900
8930
8960
8990
2020
9050
9080
911¢
9140
9176
9200
9230
9260 4-
$2%0
9320
9330
9380
9410
9440
9470
9500
9530
95¢¢
959%
9420
985
98E0
9710
9740
77
9300
983
9507
§35.
"IN
FARAC
§3e0
160
1004w
10073
1008 ,35 13
10110
10140 .33 24
1017
1020¢
10230
10240 4-
10290



WELL/SITE :C.5.6.41 BEENE

PAGE .11

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT N0, TYPE /AGE (ABR.) I DESCRIPTION 2 KXB6/TN KG/TN KG/TN KG/TN
10320 WA9326 CT6 SH 9 +68

10350 wA9327 CT6

10380 wWA9328 CTG SH 8 69

10410 WA9329 CT6

10440 wA9330 CT6 SH 10 73

10470 WA9331 CTG

10500 WA9332 CT6 SH 9 +68

10530 WA9333 CT6

10560 WA9334 CTG SH 9 W67

10590 WA9335 CTG6

10620 WA9336 CT6 SHySNDY 14 166

10650 wWA9337 CT6

10650 WA9338 CT6 SHy SNDY 14 +82 5 W35 43
10667 XA9338 MISS  CANY THRUST

10680 WA9339 CT6

10710 WA9340 CT6 SHyCALC 21 1,32 20 .38 29
10740 wA?341 CT6

10770 WA9342 CT6 SH 9 272 63 Bb 32
10830 WA9343 CT6

10860 WA9344 CTG SH 8 3.1 A6 83 20
10883 WA9345 CTG SHyCALC 1 1.14 6 W30 26
10910 WA9346 CTG SHy SNDY 10 2,30 I3 Y 18
10940 WA?347 CTG SHyCALC 11 1.31 48 .10 8
10970 WA9348 CT6 SHyCALC 11 1,95 27 39 20
11000 WA9349 CT6 SHy SNBY 5 3.39 43 .80 18
11030 WA9350 CT6 SH 3 3.08 +40 33 17
11060 WA9331 CT6 SH b 3.01 38 W60 20
11090 WA9352 CT6 SH 9 2,38 W37 432 22
11120 WA9353 CT6 SHyCALC 11 2,96 47 33 18
11150 WA9354 CT6 SH 10 2,52 W36 W34 21
11180 WA?355 CT6 SH 8 3.32 67 89 21
11204 XA9352 KISS  SYCA FORM.TOP

11210 WA9356 CT6 SHy SNDY 7 2,94 82 .80 27
11240 WA9357 CTG SHsCALC 23 89 37 39 44
11270 WA9358 CTG SHyCALC 16 1,04 37 81 29
11300 WA?359 CT6 SHsCALC 24 70

11327 XA9359 DEV  WOOD FORM.TOP

11331 WA?360 CT6 SHyCALC 20 W67

11360 WA9381 CT6 SHyCALC 13 1,82 W3 42 23
11390 WA?362 CT6 SHyCALC 12 3.21 96 1,37 43
11420 WA9363 CT6 SH 10 3.24 W93 482 19
11450 WA?384 CT6 SH 7 3467 .82 .88 24
11480 WA7355 CT6 SH 8 4,06 W37 W72 18
11510 XA9365 ORD  SYLV FORM,TOP

11511 WA9346 CT6 5H 10 4,36 47 74 17
11540 WA9367 CT6 SH 7 95 Jd3 .27 28
11570 wA9348 CTG SH 12 95 A9 37 39
11610 XA9348 ORD  VIOL FORM.TOP

11611 WA9369 CTG LST



WELL/SITE :C.5.G.#1 BEENE PAGE .12

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

FT BRT (TSE) (81) /51 KG/TN KB/TN KG/TN KG/TN 2 {K) (TSE) (KPY)
-1 -1, o §

10320

10350

10380

10410

10440

10470

10500

10530

10560

10590

10620

10650

10650 .30 18

10667

10680

10710 34 15 1.47
10740

10770 .42 23

10830

10840 .42 15

10883 .35 14

10910 .43 13

10940 .64 14 1,54
10970 .41 14

11000 .42 13

11030 .43 13

11060 39 13

11090 .42 16 1,74
11120 .47 14

11150 .40 14

11180 .49 20

11204

11210 31 28

11240 .49 42

11270 .38 36

11300 1.81
11327

11331

11360 .56 29

11390 .41 30

11420 .47 17

11450 .48 22

11480 .44 14

113190

11511 .39 11

11540 .33 14

11570 34 20

11610

11611



PAGE .13

WELL/SITE :C.5.G.41 BEENE

DEFTH SAMFLE SAMFLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC

FT BET  NO.

TYPE

11640 WA9370
11670 WA9371
11690 WA7372
11720 WA?373
11750 WA9374
11850 WA9375
11940 WA9374
12040 wWA9377
12140 WA9378
12240 WA9379
12340 WA93B0
12394 XA9280
12400 WA93B1
12890 XA9381
13320 XA9384
13610 WAS382
13640 WAF383
1389¢ WA9384
14650 XA9384
14810 XA938R
16348 XA938C

CT6
C16
CT6
C16
C76
C16
C16
CT6
C16
C16
CT6

76

€16

C16
16

/AGE

(ABR.)

X

ORD

ORD
ORD

ORI
ORI

LST

LST

LST

LeT

L5

LST

LST

LST

LST

LST

LST
BROM FORM.TOF

SHsV.CALC
MCLI FORM,TOF
OLCK FORH.TOF

SHiCALC

SH:CALC

SHsCALC
JOIN FORm,TOF
ELLE FORR, TOF

DESCRIFTION

p4

TSE §1 §2 HI
KG/TN KG/TN KG/TN KG/TN




WELL/SITE :C.S.G.#1 BEENE PAGE .14

DEPFTH TR G6I GI TSE K2  K2(6) K2(0) KPI GOGI CFI TAl RO D-13C D-13C D-13C

FT BRT (TSE) (81) /S1 KG/TN KG/TN KG/TM RG/TN 1 (K) (TSE) (KFY)
'Zo 'Zc =%

11640
11670
11690
11720
11750
11830
11940
12040
12140
12240
12340
12394
12400
12890
13320
13610
13640
138¢¢
14650
14810
16348
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TABLE 10

PAGE . !
SUNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY + US
STATE ¢ X
COUNTY/REGION/PROSPECT ¢ GRAYSON
LOCATION + JJHANILTON SURVEY
WELL/SITE ¢+ GULF#1 NINA STEEL
AFI/0CS + 42-181-30710

DEFTH SANPLE SAMFLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI

FT BRT NO. TYPE /AGE (ABR.) %  DESCRIPTION I KG/TN KG/TM KG/TN KG/TN
1100 WA947 CTG  MISS  STAN SH)CALC 14 69 05 33 48
1130 WA9472 CT6
1160 WA9473 CTG SHsCALC 14 +78 08 30 36
1190 WA9474 CT6
1220 WA9475 CT6 SH,CALC 11 1,10 30 1,52 138
1250 WA9476 CT6
1280 WA9477 CTG SHyCALC 11 1.22 J7 0 135 1
1314 XA9477 DEV  ARKN FORM.TOF
1315 WA?478 CT6 CHT 7 1,25 24 2,72 218
1340 WA7479 CT6
1370 WA9480 CT6 CHT é 1.62 46 5.2 327
1400 WA9481 CT6
1430 wA9482 CTG CHT é 1.09 32 551 32
1460 WA9483 CT6
1490 WA?484 CT6 CHT é 1,04 28 3.2 300
1520 WA9485 CT6
1350 WA9486 CTG6 CHT 7 1.1 W30 3,35 362
1580 WA9487 CI6
1610 WA9488 CTG CHT é 1,11 24 2,58 232
1640 WA9489 CT6
1690 WA949¢ CT6 CHT 8 1.07 22 121 113
1700 XA7450 KISS  STAN THRUST
1720 WA9491 CT6 SHyCALC 11 87 20 .68 101
1750 wA9492 CT6
1780 WA9493 CT6 SHyCALC 14 59 08 30 31
1820 WA9494 CTG
1850 WA?495 CT6 SHeCALC 14 46 Jd0 025 54
1880 WA74946 CTG
1910 WA9497 CT6 SHyCALC 15 44 09 W25 57
1940 WA9498 CT6
1970 WA?499 CTG SHyCALC 15 46 07 W14 3%
2000 WA9500 CTG
2030 wA9501 CT6 SHyCALC 15 .58 03 19 33
2060 WA9S02 CTG
2090 WA9503 CT6 SHyCALC 15 63 10 22 31

2120 WA9304 CTG
2150 WA9505 CT6 SHyCALC 14 95 04 37 39



WELL/SITE iGULF#1 NINA STEEL

DEPTH
FT BRY

TR

61 6l
(TSE) (S1)

1100
1130
1160
1190
1220
1230
1280
1314
1315
1340
1370
1400
143¢C
1460
1490
152¢
155¢
1580
1810
1640
16%0
1700
1720
1750
1780
1820
1850
1880
1910
1940
1970

W21

08

.08

.08

.08

/08

09

W15

.19

21

26

+30

2000

2030
2060
2090
2120
2150

21

24

10

10

27

30

19

28

29

23

14

22

20

15

16

TSE K2 K2(6) K2(0) KFI  GOGI
/81 KG/TM KG/TN KG6/TN KG/TN
1.94 .67 1,27 176 .33
362 .92 270 223 W4
3,80 1,05 2.75 342 .38

PAGE

CFI TAI RO D-13C D-13C D-13C

b4 (K) (TSE) (KFY)
'Zo 'Zo 'Zo

+b64

163

162

+48



PAGE 3 WELL/SITE iGULF#1 NINA STEEL

DEFTH SAMPLE SAMPLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI
FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION 1 KG/TN KG/TN KG/TN KG/TN

2180 WA?506 CTG

2200 XA9306 DEV  ARKN FORM.TOF

2210 WA9507 CT6 CHT 9 1,31 29 1,09 83
2240 WA?508 CT6

2270 WA9309 CT6 CHT 10 89 09 48 32
2340 WAS10 CTG

2361 XA9510 SIL  MOMT FORM.TOF

2370 WA9511 CT6 §H 9 17 101 04 24
2400 WA9512 CTG

2430 WA9S13 CT6 SH 10 .08 0,00 .01 12
2470 WA9514 CT6 SH 9 023 W06 20 87
2500 WA9S1S CT6 SH 7 147 A1 57 12
2330 WA9316 CT6

2560 WA9517 CT6 SH 7 +38 021 47 1A
2590 WA9518 CT6

2620 wA951? CT6 SH 9 18 0,00 0.00 0
2660 XA9519 ORD  POLK FORM.TOP

2641 WA9520 CT6 SHyCALC 12 1.78 SF 417 234
2680 wA9321 CTG SHyCALC 16 1,70 75 453 266
2710 WA9922 CT6

2748 XA$522 DRD  BGFK FORM.TOF

2749 WA9323 CT6 SHyV.CALC 33 97 »25 480 140
2770 WA9524 CTG

2800 WA9S23 CTG SHoV.CALC 26 +60 35 W92 153
2830 WA9328 CTG

2860 WA9S27 CTG SHsV.CALC 44 A1 34 W70 17
2890 WA9528 CTG

2920 WA%329 CT6 SHyCALC 2 90 71 2,26 2
2950 WA9530 CTG

2980 wA9331 CT6 SHyCALC 30 1.38 1,14 375 272
3010 wA9332 CT6

3040 WA9533 CT6 SHyCALC 11 1.71 1,20 474 277
3070 WA9534 CTG SHyCALC 14 1.88 1,33 6,02 320
3100 WA9535 CTG SHyCALC 22 1176 1,03 5.41 307
3134 XA9535 ORD  WOMB FORM.TOP :

3135 WA9336 CTG SHyV.CALE 35 1,25 S 2,37 190
3160 WA9S37 CT6

3190 WA9538 CTG SHyCALC 19 80 21 85 81
3220 WA9S539 CT6

3250 WA9540 CT6 SHyCALC 18 W71 26 60 83
3280 WA9541 CTG

3310 wA9542 CT6 §ST,CALC 20 44 a3 .38 86
3340 WA9543 CT6

3370 WA9S44 CTG SSToCALC 21 126 01 +06 23
3400 WA9S4S CT6

3430 WAP346 CT6 5STsCALC 18 +34 J4 31 91
34460 WA9547 CT6

3490 WAYS48 CT6 SHyCALC 16 160 J3 .43 72

3520 WA9549 CT6



WELL/SITE IGULF#1 NINA STEEL PAGE . 4
DEFTH TR 61 61 TSE K2  K2(6) K2(0) KPI 6061 CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (81) /St KG/TM KG/TN KG/TN KG/TN 4 (K) (TSE) (KFY)
-, X -4
2180
2200
2210 .21 22
2240
2270 .16 10 W73
2340
2361
2376 .20 6
2400
2430 0.00 0
2470 .23 26
2500 14 23
2530
2560 W31 B
2590
2620 0
2660
2661 .12 33
2680 .14 44 4,87 1,24 3.63 286 134 W71
2710
2748
2749 24 44
2779
2800 .28 38
2830
2860 433 83
2890
2928 .24 79
2930
2980 .23 83
3010
3040 .20 70 4,93 1.62 3,31 288 49
3070 .18 1
3100 .16 39 5.21  1.43 3.78 294 38
3134
3135 .18 44 +78
3160
3190 .24 26
3220
3250 .30 7
3280
3310 .25 30
3340
3370 .14 4 79
3400
3430 3t 41
3440
3490 .23 22

3520



PABE .5 WELL/SITE iGULF#1 NINA STEEL

DEFTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE §1 52 HI

FT BRT NO. TYPE /AGL (ABR.) % DESCRIPTION %I KG6/TN KG/TN KG/TN KG/TN
3550 WA9SS0 CTG6 SSToCALC 17 +90 03 W17 34
3580 WA9351 CT6
3630 WA®3S2 CT16 SHyCALC 14 V79 A9 79 100

3660 WAPSS3 CT6
3700 XA9553 TD



WELL/SITE (GULF#1 NINA STEEL PAGE v b

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

FT BRT (TSE) (S1) /81 KG/TN KG/TM KG/TN KG/TN 4 (K) (TSE) (KFY)
-1, % -k
3520 .19 é
3580
3630 19 24
3640 85

3700
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To: E. Luttrell September 20, 1982
SPC Mid-Continent Office
Dallas PGW/092082/RB/2-5
From: Petroleum Geochemistry Group
Warrensville

Subject: Source Characterization Exercise for Well #3
Victor-Isom Springs Field (Report PGW/TM 065)

Herewith two copies (PHEXToraDIzaMayd: of the subject
report. Final preparation of this item has been some time
in gestation in order to incorporate the kerogen and kerogen
pyrolysate source to oil correlation data. We believe that
this capability adds a new dimension to this type of source
potential and characterization work.

The shaley intervals within the Arkansas Novaculite
again demonstrated attractive oil source potential if but of
a limited volumetric extent. All thrust slices of this
formation appeared to be immature to incipiently mature at
best. It is unlikely that the sediments penetrated
"on-structure"” could have in fact contributed much in the
way of a hydrocarbon charge.

However, the surprise (or unexpected) conclusion to the
source evaluution aspect of this work was the attractive,
and sustained potential, of the Missouri Mountain Fm.
Extending over a 1,000 ft.+ interval, Good to Excellent
mixed oil plus gas potential was observed. Although again
assessed to be immature to incipiently mature only, this
section would be an impressive source under a more forcing
thermal regime. The source richness of the Missouri
Mountain Fm. here was quite unlike the situation previously
observed in outcrop and, more particularly, in the Taylor #1
well.

Examination of Soluble Extract (TSE) and kerogen carbon
isotope values suggested a strong circumstantial correlation
to the isotopic composition of the Isom Springs Novaculite
produced oil. This relationship was further, and
substantially, corroborated by the detailed study of both
Arkansas Novaculite and Missouri Mountain kerogen pyrolysate
carbon isotope values. The megn pyrolysate D-13C values
fell close to (within + 0.4 “/oo) of the Isom Spring
petroleum. Although not distinguishing which formation was
the likely source, these observations confirmed the strong
candidacy of both of these potential source units. Allowing
for the proviso raised by F. Marsek that other Early
Paleozoic Ouachita Facies sediments (e.g. Polk Creek and
Womble Fms.) have similar isotopic compositions, both the

PROPERTY OF
BP EXPLORATION
REFERENCE CENTER
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Novaculite and Missouri Mountain Fm. could provide a
convenient source, of isotopic match, for the Isom Springs
petroleums. A conceivable senario would involve a mixed
source origin, drawing on more thermally mature
off-structure sediments, with migration up to the numerous
listric faults attendant to the overthrusting. Noting the
adjacent stratigraphic juxtaposition of the two formations,
it is inconceivable that one should be a contributor and not
the other.

Work on the detailed characterization of the Isom
Springs oils is now complete and F. Marsek and co-workers
will be putting out a sequel to this report in the near
future.

. Burwood

RB:bes
Enclosures: 3

cece

. Bassett

. Grasselli

. Drozd

. Marsek

. I. Halpern

GW Files (0), (2-5)

HP» oLQOO

H
J
R
F
H
P

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: . May September 15, 1982
SPC Mid-Continent Division
Dallas PGW/082082/F14/2-5
From: Petroleum Geochemistry Group Job #PGW 81-57
Warrensville

Technical Memorandum (PGW/TM 065) —- Geochemical Source Rock
Evaluation For The #3 Victor Well, A Producer In The Isom Springs
Field, Marshall County, Oklahoma.

SUMMARY: Ouachita Facies sediments penetrated
in the #3 Victor well were analyzed for source
richness and maturity. Each of four repeat
sections of the Arkansas Novaculite penetrated
in the well contained intervals showing Good
commercial mixed oil and gas source potential.
Most of the Missouri Mountain sediments
(approximately 1,900 ft.) were assessed to be
of Good to Excellent commercial mixed oil and
gas source potential. However, all of the
sediments penetrated were found to be thermally
immature and could not have generated the
reservoired hydrocarbons encountered in the
well. Carbon isotope values determined on
extracted hydrocarbons and on kerogen
pyrolysates were in close agreement. This
suggested that the reservoired hydrocarbons in

the #3 Victor well were sourced from sediments
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with similar kerogen carbon isotopic
composition to the immature Arkansas Novaculite
and Missouri Mountain sediments encountered in
the well. Ordovician-age sediments, because of
their isotopic similarity, were also considered
to be possible sources. The Missouri Mountain
sediments from the #3 Victor well were among
the richest potential source rocks from the
Ouachita region analyzed to date by the SPC

Geochemistry Group.

INTRODUCTION

The Isom Springs field is located in the SE 1/4 of T7S5-R5E
and the NE 1/4 of T8S-RS5E Marshall County, Oklahoma. The
field occurs in the complexly folded and faulted western
margin of the Ouachita frontal system. Here deformed
Paleozoic rocks of the Ouachita Facies have been thrust
over Pennsylvanian Foreland Facies rocks. A total of 52
wells drilled in this field have cummulatively produced
more than 1.85 million barrels of oil through July of 1981.
The oil ranges from 29 to 54 API gravity averaging 39 .
The average GOR is 527:1, but can be considerably higher.
Production occurs from the Mississippian/Devonian Arkansas
Novaculite and the Ordovician Bigfork Chert between about
1,500 and 5,500 ft., throughout the field.

This report presents the results and conclusions of a
geochemical source evaluation of cuttings samples from one
well in the Isom Springs field. The well examined was the
Westheimer-Neustadt #3 Victor, located in Section 2,
T8S-RSE. The well produces oil and gas from repeat and
overturned sections of the Arkansas Novaculite occurring
between 4,900 and 5,400 ft. The well TD'd at 6,192 ft.
The structural complexity of the field is shown in the
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cross section in Figure 1 which includes the #3 Victor

well.

MATERIALS AND METHODS

2.1 Materials

Cuttings samples representative of the 800 - 6,000 ft.
interval of the well were submitted for source evaluation.
The samples were composited into 30 and 60 ft. intervals

depending upon the quantities available.
2.2 Methods

The samples were screened for source richness and maturity.
Source richness screen procedures included Total Organic
Carbon (TOC - bitumen free) and Rock Eval pyrolysis
performed as per standardized PGW methods. Source maturity
was assessed using whole-rock Vitrinite Reflectance
determinations. The hydrocarbon proneness (oil or gas) of
intervals of source interest was assessed by using
proprietary pyrolysis-gas chromatography which produces a
gas/oil generation  index (GOGI). Carbon isotope
determinations (D-13C) were performed on methylene chloride
soluble extracts, kerogen concentrates (bitumen free), and
on kerogen pyrolysates (bitumen free sediment) from samples
selected on the basis of screen data. The extracts from
intervals in each formation were combined into single
aliquots in order to have sufficient quantities of the
extracts for analysis. Isotope values were determined
using standardized PGW methods and are reported as (=)

parts per thousand (°/00) relative to PDB 1.

RESULTS AND CONCLUSIONS
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The geochemical data for the #3 Victor well is presented in

Table 1 and Figures 2 and 3.

3.1

3.2

Vitrinite reflectance values measured from the
cuttings samples ranged from about 0.40 to 0.60%. For
the Pre-Devonian sediments, measurements were made on
vitrinite-like clasts. The reflectance values did not
increase uniformly with depth as a consequence of the
repeat and overturned sections encountered in this
well. Although the data appeared to be randomly
scattered, it was possible to pick reflectance breaks
and a thermal maturity profile was established for the
well (Figure 2). All of the Ouachita Facies sediments
penetrated in this well to TD were shown to be
immature to incipiently mature on the basis of a
conventional Ro = 0.6% Generation Threshold. None of
the sediments penetrated on-structure had ever entered
into the peak oil generation window and subsequently
it was doubtful whether they could have generatéd the
commercial quantities of hydrocarbons trapped in the

Isom Springs field.

Total organic carbon (TOC) contents in excess of 1.00
wty were present in numerous intervals of all four
Arkansas Novaculite sections penetrated in this well.
In all but one case the highest TOC contents in each
of the Novaculite sections occurred in intervals very
near or at the tops and/or bottoms of the sections.
These occurrences may correlate to the shalely or
laminated zones of the Novaculite where structural
failure of the formation might have occurred.
Pyrolytic potentials (S2) in many intervals of the
Novaculite were high (> 2 to 12.84 kg/ton) indicating
Good commercial source potential in each of the
sections encountered. Gas/0il Generation Indices

(GOGI's) ranging from 0.25 to 0.35 < 0.46 suggested
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3.3

3.4

3.5

that this potential would be for mixed oil and gas at
peak generation, being significantly oil prone.

Most of the Silurian Missouri Mountain sediments
penetrated in this well (1,700 - 3,560 ft., and 4,764
- 4,820 ft.) were assessed to be of Good to Excellent
commercial source potential. High TOC contents and
high pyrolytic potentials were observed over much of
the section. GOGI's ranging between 0.33 and 0.49
suggested that these sediments would be mixed oil and
gas, possibly leaning toward some condensate proneness
during peak generation. It should be noted that the
Missouri Mountain sediments encountered in this well
are among the richest Ouachita Facies sediments
analyzed to date by the SPC Geochemistry Group. All
samples of the Missouri Mountain formation previously
analyzed have shown no source potential suggesting
that the high organic content of the sediments may be
a localized phenomenon or that some stratigraphic
confusion exists and the sediments were possibly

misidentified as Missouri Mountain.

None of the Mississippian Stanley Fm. sediments
penetrated in this well showed indications of any
significant commercial source potential. The sample
WA 7101, showing high TOC and pyrolytic potential, is
listed as part of the Stanley section. However, this
sample is predominantly an Arkansas Novaculite return.
Because of insertion of the formation, top at 1,034
ft., the sample appears as part of the Stanley

section.

Carbon isotope measurements (D-13C) were made on
hydrocarbons extracted from the sediments (Total
Soluble Extracts - TSE's) and on kerogen pyrolysates

(KPY's) produced from the extracted sediments.
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Because the sediments were not mature enough to have
generated any significant quantities of hydrocarbons,
the TSE's obtained were believed to be fairly
representative of the reservoired hydrocarbons
encountered in the well. This was certainly true of
several of the Novaculite extracts (D-13C €& 30.2 -
30.3 %/00) which agreed very closely with the Isom
Springs produced Novaculite oil (D-13C € -30.4 %/00).

The kerogen pyrolysates were obtained from extracted
samples and were essentially free of any influence or

contamination from these associated hydrocarbons.

For Pre-Mississippian materials, the carbon isotope
values of the TSE's (D-13C/TSE) fell within a range of
-29.25 to -30.29 °/oo averaging -29.56 °/oo, Isotope
values in the -29 to =31 /00 range are not
inconsistent with oils sourced from Lower Paleozoic
sediments. Similarly, carbon isotope values for the
kerogen pyrolysates (D-13C/KPY) ranged from -28.92 to
-31.16 °/oo. Pyrolysate isotope values from Arkansas
Novaculite sediments (with one exception) ranged from
-29.77 to -=30.36 ®/00 and averaged -30.14 /00
indicating that any hydrocarbons generated by
Novaculite sediments would also fall into the -29 to
=31 /00 range. Pyrolysates from the Missouri
Mountain sediments ranged from -30.59 to -31.16 %/00
averaging -30.81 ©/00. A comparison of the pyrolysate
isotope values showed that a distinction could be made
between the Miss./Devonian Arkansas Novaculite and the
Silurian Missouri Mountain sediments. The Missouri
Mountain sediments yielded hydrocarbons slightly
depleted in C13 (i.e. lighter) relative to the

Arkansas Novaculite sediments.

The difference between the isotopic compositions of

pyrolysates from the two formations above were
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inconclusive in comparing these values to those of the
extracted hydrocarbons. The isotope values measured
for the pyrolysates from both the Novaculite and the
Missouri Mountain sediments were virtually identical
to those of the TSE fractions (i.e. the oil). This
strongly suggested that the hydrocarbons occuring in
the Isom Springs field could have been sourced from
Arkansas Novaculite and Missouri Mountain sediments
very similar in composition to the immature sediments
penetrated in the #3 Victor well. However, because of
the éimilarity between the isotopic compositions of
the Novaculite and the Missouri Mountain kerogens and
other Ordovician-aged sediments (e.g. Polk Creek and
Womble Fms. Ref. 1), it was impossible to say with
certainty from which age group of sediments the
reservoired hydrocarbons in the #3 Victor well were
generated. In all probability, a multiple source
appeared to be a likely possibility. In this context,
the D-13C value for the Isom Springs Novaculite
produced oils ( -30.4 ®/00) fell midway between the
average pyrolysate values for both the Novaculite and

Missouri Mountain kerogens examined in this study!

Production of source quality and source-hydrocarbon
correlation data in bulk provides the means of
evaluating the mean characteristics of a potential
source interval. This in turn provides a useful
summary guide to the respective source interval. A
collection of such mean data for the Arkansas
Novaculite and Missouri Mountain Fm. sediments
penetrated in this well is tabulated in Table 2.
Overall, the Missouri Mountain interval appeared to be
the superior of two potentially attractive oil + gas
prone source intervals. Despite only Moderate to Good
mean Total Organic Carbon contents (0.8 - 1.4%),
potential productivity values (3.4 - 4.7 kg/ton)



9/20/82

8

3.9

equated to quite healthy ultimate oil yeilds of about
60 - 80 bbls/AF. Interestingly, the hydrocarbon
proneness for both formations was almost identical
mixed oil + gas (with emphasis on oil) at GOGI values
of 0.34 ~ 0.37. Mean kerogen carbon isotope values
were again very similar at -30.03 to -30.08 o/oo.
Kerogen pyrolysates, however, indicated that the
Missouri Mountain kerogen assemblage gave a somewhat
lighter (D-13¢ at -30.81 ©/oo) product. Both
pyrolytic products correlated very closely with the
specimens of Isom Springs Novaculite produced oil
examined (D-13C at -30.4 9/00). Both the siliceous
shale component of the Arkansas Novaculite and the
Missouri Mountain Fm. should thus be seen as strong
potential candidates as to the source of the Isom
Springs petroleums. On the basis of present data, the
latter formation would appear to have the edge as the
major contributor of what conceivably could be a mixed

source accumulation.

Vitrinite reflectance measurements, substantiated by
pyrolysis data, clearly showed that all of the
sediments in the #3 Victor well were thermally
immature and could not have generated any significant
quantities of hydrocarbons. At their maximum depth of
burial these sediments had just about reached the
threshold of the oil generation window. The sediments
were probably disrupted by the tectonic activity of
the Ouachita Orogen stopping the maturation process at
the level now observed. The hydrocarbons reservoired
in the Isom Springs field were generated at greater
depths. Unfortunately the geochemical data does not
shed much 1light on the timing of generation or
emplacement of the hydrocarbons in the field.
However, the structural complexity of the field and
its location along the Ouachita frontal fault



9/20/82
9

suggest that the hydrocarbons in the field had
migrated upward along the numerous listric faults, and
into structures, after tectonic activity in the region

had subsided.
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Key to Source Rock Evaluation Data Report

and Graphic Lo

This listing is intended as an abbreviated guide to the criteris and parameters
used in the subject Data Report and Craphic Log. In that it will routinely be
included in evaluation reports, it is of necessity compiled in concise forz.
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.

the format of the key has<been arranged in a systematic manner as
of the subject data report and log. Although to be used mostly
also handles data from both measured section and

Where possible,
per the layout
for vell sequences, the layout
random outcrop surveys.

The devised scheme of headings 1s intended to cover both domestic and foreign

situations.

HEADING

Country: Tvo/three letter abbreviation as per international standard
code. VWhere offshore areas involved, abbreviation cocpounded

with CS (Continental Shelf), eg., CDN CS.

State: Intended for U.S. domestic use. Tvo letter abbreviation as
per Zip-Coded mail system.

Countx/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: Giving 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 vell or the out-
crop sampling site, eg., measured section identity.

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

offshore {0SC) U.S. domestic wvells.

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 inventoriecd
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 specinmens.

Sampie Number:

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

Epoch/Age {1): Standard geologic ebbreviation (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 (k): Given by standard geologic abbreviations (up to ten characters)
(abtbreviated) and graphic legend (as per BP Geological Standard Legend) and
comprising the gross 1ithology (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

Carbonate (5): % Carbonate mineral content by avidimetry. Used to determine
% 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 FDC, BHC, CNL, etc., logs
to be added later.

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

Test (B8): Standard symbolism manually added for oil, condensate and
gas tests and shovs.

SOURCE RICENESS SCREEN (Track 3)

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

TsE (10): %, Total Soluble Extract (Ci5.i sulfur-free) - Kg/Tn.

s1 {11): %e Thermally Distillable Hydrocarbons (Rock Eval € £ 300°C) -
Kg/Tn.

s2 (12): %« Potential Produgtivity. Thermally Pyrolysable Hydrocarbons
(Rock Eval 300-550°C) - Kg/Tn.

EI: %. Hydrogen Index. Pyrolysable Hydrocarbons/Total Organic
Carbon - XKg/Tn.

TR: Transformation Ratio > S

== Sl « S2

Visual Kerogen AL - Algal/Sapropel

Tescription (13) AM - Amorphous
HE - Herbaceous
W - Woody
C - Coaly
E - Exinite (Palynomorphs, Cutin, etc.)
M - Major; S - Subordinate; T - Trace.

SOURCE MATURATION (Track &)

Gl (TSE)(1b4): 4, Generation Index. TSE/TOC
Generation intensity based on abundance of Total Soluble

Extract.

Gl (51)(15): %, Generation Index. S1/TOC
' Generation intensity based on abundance of Thermally Distillatle

Hydrocarbons.

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

kPl (16): % Kerogen Pyrolysis Index (Hydrogen Index - Bitumen free

basis) K2/TOC Kg/Tn. .
.More accurate version of Rock Eval Screen determined lycdrogen
Index characterizing kerogen to hydrocarbon convertibility.

K2 (17) %o 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.

K2(c): €. Potential Productivity - Pyrolytic Hydrocarbon yield as
Cas (€3 - Cs) - Xg/Tn.



K2(0): %« Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (Cs5.) - Ke/Tn.

coGl (18): Cas-0il Generation Index. K2(G)/K2(0).
Measure of kerogen hydrocarbon type pronenéss, ‘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): 4 Phytoclast Vitrinite Reflectance. Ripdom anistropic
readings of autochthonous populations—

oD (29): 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. log Ro)
quoted in DOD units 1000 ft."1 or Km-1.

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

TAI (22): Thermal Alteration Index. Based on palynomorphs on 1 to 5
scale.

SOURCE POTENTIAL (Track 6)

Sections 23, 24 and 25 are used to complete a manual zonation {(2L) of the sec-
tion penetrated and to list both on-structure (23) and off-structure (25) summary
annotations as to source potential.

SOURCE CARBON I1SOTOPIC DESCRIPTION (Data Report Only)

D 13¢(K) §13C Kerogen (relative PDB 1)
D 13C(TSE) §13C Totel Soluble Extract (relative PDB 1)
D 13C(xPY) §13c Kerogen Pyrolysate (relative PDB 1)
R3:dlc
9/23/E1

"FORMATION LEGEND

STAN - Stanley
ARKN - Arkansas Novaculite
MOMT - Missouri Mountain



TABLE 1

PAGE .+ 1
SUNKARY DATA FILE
GEOCHENICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY ' US

STATE + K

COUNTY/REGION/PROSPECT { MARSHALL

LOCATION ¢ SEC2,TBSRSE

WELL/SITE ¢ #3 VICTOR

AP1/0CS i -

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOSY CD3 VISUAL KEROGEN TOC TSE 81 52 HI:

FT BRT NO. TYPE /AGE (ABR.) I  DESCRIPTION Z K6/TN K6/TN K6/TN KG/IN-
0 RT7096

880 WA70956 CTG MISS STAN SHsCALC 17 49 203 39 3
710 WA7097. CT6 SHyCALC 2 42 03 W17 40
940 WA7098 .CT6 SHyCALC 23 A3 03 W07 16.
970 WA7099 CT6 SHsVsCALC 30 +39 07 W28 H
1000 847100 CT6 SHeCALC 21 o357 08 .28 76
1030 WA7101 CT6 SHyCHTY 4 1.48 a6 573 387
1034 XA7101 DEV  ARKN FORN.TOP
1100 WA7102 CT6 . CHT1ARGE 7 1.11 17 367 31
1200 WA7103 CT6 CHT'V.ARG 8 Jd4 02 W04 29.
1230 ¥A7104 €T6 CHTsV.ARG 10 21 05 .20 99
1490 WA7105 CT6 CHT/VARE & 40 A0 1,76 MO
1520 WA7106 CT6 CHTsVuARE 5 A3 29 142 260
1550 WA7107 CT6 SHy CHTY 7 o2 d9 85 200
1580 WA7108 CT6 CHTsV.ARE 11 1,52 36 6,47 . 427
1610 ¥A7109 CT6 SHyCHTY 13 2,67 65 12,84 481
1640 WA7110 CT6 LSToCHTY 52 61 26 436 715
1660 WA7111 €16 SHy CHTY 12 1,58 27 A 25
1684 XA7111 SIL  MONT FORM.TOP
1700 WA7112 CT6 SHsCALC 14 1.12 23 176 157
1730 WA7113 CT6 SHrCALC 17 73 A9 128 166
1760 WA7114 CT6 SHyCALE 17 +86 7 186 193
1820 WA7115 CT6 LSToV.ARG 62 +60 21 3417 528
1880 WA7116 CT6 SHyCALC 24 1.09 A5 2,40 220
1940 WA7117 CT6 SH.CALC 14 1,10 09 2,24 204
2000 WA7118 CT6 SHiCALC 17 1,01 07 1.4 162
2060 WA711% CT6 SHyCHTY 15 7 40 131 184
2120 WA7120 CT6 SHsCALC 14 1,22 Jd8 375 307
2180 WA7121 CT6 SHiCALL 15 +50 08 2,00 222
240 Ba7122 C16 SHyCALC 13 1,06 09 212 200
2300 WA7123 CT6 SHyCALC 21 229 32 750 328
2350 BA7124 CT6 SHyCALC 19 1.57 33 473 301
2420 w7125 CT16 SHiCALC 2 2,50 62 10,51 420
2480 WA7126 CT6 SHyCALC 23 2,21 38 7,24 328
2540 WA7127 CT6 SHyCALC 20 2.13 26 611 287

2600 WA7128 CTG
2640 WA7129 CT6 SHyCALC 19 2,73 21 68 B



WELL/SITE 43 VICTOR PAGE .+ 2

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

-FT BRT (YSE) (S1) /St KG/TN KG/TN KG/TN KG/TN 2 (K) (TSE) (KPY)
% -4 'Zo
0
880 .07 4 1 28.63
910 .13 7
940 .30 7 +A3
970 425 18
1000 22 2
1030 .07 K
1034
1100 .05 17 3,03 87 2,16 273 W40 29.87 30,00
1200 33 14
1230 .20 24 032
1490 .19 100 30426
1520 .21 82.
1550 .23 73
1380 . +05 24 5.06 1.08 3.98 333 .27 30,43 30,20 30.80
1610 .05 24 11,12 222 8,90 416 B
1640 . .06 43
1860 06 17 4,84 97 3,87 306 DB 29,36 30,25
1684
1700 .12 21
1730 .14 26 30.38 3116
1760 .09 20 +33
1820 .06 35
1880 .06 14 2,69 .82 1,87 247 M 29,61 30,59
1940 04 8
2000 .04 7
2060 .06 12
2120 .05 13 372 04 278 NS WA 2972 30.66
2180 .04 9
2240 04 8
2300 .04 14 6,86 1,70 5.6 300 .33 +37 29,73 30.67
2360 07 2
2420 .06 rA] 8.15 1.83 6,32 326 .29 29,92 29,25 30.71
2480 .05 17
2540 04 12
2600 +30

2640 .03 8



PAGE .3 UELL/SITE 43 VICTOR.

DEPTH SAMPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 81 §2 HI

FT BRT N0, TYPE /AGE (ABR.) 2  DESCRIPTION Z KG6/TH K6/TN KG6/TN KG/TN
2670 wA7130 CY6 SH,CALC 21 2,42 25 S0 236
2700 wA7131 C76 SHsCALC 17 1,43 J1 2,17 153
2760.WA7132 CT6 SHyCALC 20 1,93 28 445 231
2820 WA7133 CT6 SHyCALC 21 2,00 16 440 220
2880 WA7134 CT6 SHyCALC 20 2,00 21 5.94 297
2940 WA7135 CT6 SHyCALC 17 177 Jd5 3.88 A9
3000 ¥A7136 CT6 SHeCALC 18 1.61 1 2,01 125
3060 WA7137 CT6 SHsCALC 20 1.48 05 1,87 126
3120 WA7138 CT6 SHyCALC 19 1.47 36 2,05 139
3180 WA7139 CT6
3240 WA7140 CT6 SHyCALC 14 89 12 107 120
3300 wA7141 CT6 SHsCALC 20 1,59 47 281 177
3360 WA7142 CT6 SHsCALC 32 97 0,00 1.00 103
3420 BA7143 CT6 SHyCALC 16 1,06 07 1681 . 152
3500 WA7144 CT6 SHyCALC 21 +68 05 W2 106
3530 WA7145 CT6 SHsCALC 16 +82 02 8 104
3360 WA7146 CT6 SHeCALC 14 1.22 7 307 2832
3598 XA7146 DEV  ARKN FORN.TOP
3620 WA7147 CT6 SHeCALC 21 1,06 98 1.4 145
3480 UA7148 CT6 SHyCHTY 14 W76 J1 LB 164
3740 WA7149 CT6- SHy CHTY 19 +86 A1 232 200
3800 WA7150 CT6
3860 w7151 CT6 SHyCHTY 14 W94 03 46 85-
3920 WA7152 CT6 SHy CHTY 13 3 07 WD 39
3980 WA7153 CT6 SHy CHTY 13 o84 g2 77 120
4040 WA7154 CT6
4100 WA7155 €16 SH)CHTY 12 o33 08 W30 8
4160 BA7156 CT6 SH2 CHTY 12 +42 6 81 193
4220 WA7157 CT6 CHT»ARG 6 o34 20 1,03 303
4280 WA7158 CI6 SHyCHTY 10 W81 J7 1,590 3
4340 WA7159 CT6
4400 WA7160 CT6 SHsCHTY 11 1.14 25 482 A
4420 XA7160 DEV  ARKN FORM.TOP
4460 BA7161 CT6 SH, CHTY 19 1,30 J44 33 223
4520 WA7162 CT6 SHyCHTY 13 1.10 21 2,67 243
4580 WA7163 CT6 SHyCHTY 13 84 21 383 387
4540 WA7164 CT6 CHT»ARG 9 39 09 83 213
4700 WA7165 CT6 CHT»ARG 7 40 24 1,26 315
4760 WA7166 CT16 CHT»ARG 9 14 19 1,38 200
4764 XA7168 SIL  HOMT FORM.TOP
4820 WA7167 CT6 SHsCALC 12 1,13 21 2,986 262
4875 XA7167 DEV  ARKN FORM.TOP '
4880 WA7168 CT6 SHsCALC 14 1.09 o253 3,29 302
4910 WA7169 CT6 CHT+ARG 19 1,26 022 406 32
4940 WA7170 CT6 CHT»ARG 10 47 28 1,3 2w
4970 WA7171 CT6 CHT»ARG 8 63 W23 162 249
080 WA7172 CT6 CHT1ARG 7 )1 32 156 306
3100 WA7173 CT6 CHT ARG 10 63 A9 137 a7
3160 WA7174 CT6 SHyCALC 14 o4 08 121 189



WELL/SITE $43 VICTOR

DEPTH TR 61 6l

FT BRT (TSE) (S1)
2670 .04 10
2700 .05 8
2760 .00 12
2820 .04 8
2880 .03 10
2940 04 .8
3000 05 7
3060 .03 3
3120 .07 11
3180
13240 .10 13
3300 .06 11
3360 0.00 0.
3420 .05 8
3500 .06 7
3530 .02 2
3560 03 14
3598
3520 05 8
3580 .08 14
3740 05 13
3800
3850 .10 9
3920 .20 15.
3980 .13 19
4040
4160 W21 23
A160 .16 38
4220 .16 57
4280 .08 28
4340
400 05 2
4420
4460 04 ?
4520 .07 19
4580 .05 21
A540 .10 23
4700 .16 &0
4760 12 28
4764
4820 .07 19
4875
4880 .07 a3
4910 .03 17
4940 .17 80
4970 .12 5
5060 .17 &
5100 .12 30
5160 .06 12

TSE K2 K2(6) K2(0) KPI G606I
/St K6/TH K6/TN KG/TN KG6/TN
6,68 1,66 5,02 276 33
689 1,55 534 M 2
2,56 B4 172 174 A9
344 4 2,20 197 .43
2,99 93 2,06 245 A5
2,47 .60 1.87 287 .32
98 W31 W67 153 WA
4,00 1,00 2.99 3Bt WA
3.92 .83 3.09 261 .27
3.68 .87 281 32 W3
331 78 253 23 W4
3,84 1,00 2,84 32 .3
1,57 48 1,09 242 M4

PAGE . 4

CPI TAI RO D-13C D-13C D-13C.

I (K) (TSE) (KPY)
~Zs <% %

———

30.12 30.89

+59 30,24 30.%0

30,30 30.68
+99

29,96 30,94
o8

30.15

29:27 2929 28,92
W37

29.58 29,70
49

30,34
oA3.

30,58 30,48

30,07 30.29 29,95

30.01 29.96
a7

30.24 30.03

30425 30429 30,68

30,42 29,71 3059

L
30.18

30,32 30,16



PABE .+ 5 WELL/SITE 143 VICTOR

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

FT BRT NO. TYPE /AGE (ABR,) I  DESCRIPTION Z K6/TN K6/TN KG6/TN KG6/TN
5220 WA7175 CT6 SHsCALC 13 +60 08 81 135
3280 WA7176 CT6 SHyCALC 14 +64 08 W77 120
5340 WA7177 CT6 SHyCALC 16 68 08 1,04 153
2380 WA7178 C16 CHT ARG 12 79 Jd8  1L.73 219
410 WA7179 CT6 CHT+ARG 10 1.02 22 2,67 282
5440 ¥A7180 CT6 CHT»ARG 9 1,38 J1 4SS 330
470 WA718% CT6 CHT»ARG 8 2,04 30 5,30 260
3490 XA7181 HISS  STAN FORM.TOP
3500 WA7182 CT6 SHrCALC
560 WA7183 CT6 SHyCALC 16 34 08 72 104
2620 WA7184 CT6 SHsCALC 14 W71 4 W74 104
3680 WA7185 CT6 SHyCALC 15 87 10 1,32 152
5740 WA7185 CT6 SHyCALC 18 87 05 48 72
3800. WA7187 CT6 SHyCALC 16 YL 27 W81 82.
9860 WA7188 CT6 SHsCALC 14 +63 0,00 W55 85
3920 WA7189 CT6 SHyCALC 18 +80 0.00 .38 63

6192 XA7189 TD



WELL/SITE $$3 VICTOR

DEPTH TR 6I 61 TSE X2 K2(B) K20) KPI 6061
FT BRT (TSE) (S1) /S1 KG/TN KG6/TM KG/TN KG/TN

5220 .09 13

5280 .09 12

5340 W07 12

5380 .09 23 2,42 40 1,82 s W33
5410 .08 22

440 .06 2 S.12 1,24 3.88 31 .32
5470. 405 15

450

5500

5560 .10 12

5620 .16 20

5680 .07 1 1,55 45 1,00 178 .l
5740 .09 7

5800 W31 36

3860 0,00 0

5920 0.00 0

6192

PASE . 6

CPI TAI RO D-13C D-13C D-13C

Z (K) (TSE) (KPY)

'Zo o 'Zoli

+A8
30.34 30,35
3000 30,37

W8
29459 J0.21

29,72 28,84 30,59

+48 29,00 30,84
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SOHIC PETROLEUM COHPALY

Geochiemistry Group

SPC ticd-Centinent Division

Dazllas

Vemorancum (PGL/T!. C7#) -— Gecchemical Cherecterizetion

of ‘fwo Liquic liydrocarbons kecovered fror Sevier (il Cec. #1

Well, Sevier County, Erlanscs.

Sumnary s Results of &n isctoric end
chromatographic anclycsis of tuo liquid

hydreocarbon samples recovered frer the M1 Pix
well show=¢ the oils to be representative cf &
mature crude oil. tio evidence for extensive
biodegrzdation wes founc, however, an abundasnen
of non-hydrocsrbons (asphaltenes oand  polar
compounds) in the semples was attributed to
nither deasphiclting or wzter uvashing of the
moture cruce or  both. The:  petroleur was
Post-Devonien, or

prebably derived  from &

younser, source Herogen ossemblape  Jdeposited

under narinc (micele neritic -- pelngie?)

conditions.

PROPERTY OF
BP EXPLORATION
REFERENCE CENTE

c. Titus Cotober 18, 1061

FGlL/101582/8R/2-5

N7~/

HIPT. O ¥0 /
e, 2

A 273 S
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INTRODUCTION

This report present.s the rezults of the
charzcterization of two samples of & liquid nydrocarbon
recovaered from the Sevier 0il Company #1 HMix well at on
uniinown depth. The well, <drilled in Zevier County,
Lrxznsas, was repcried ‘o have penetrated Cretzcecus
scdiments an¢ the Pennsylvanien Jackfork Fm. tc o TD of
about 2,000 f+. The hycrocsrbor was beliesved to hnve flouwec
from the basal Cretzcaous sediments or the Jeelfork P
Carbon izotopic wnalyses performed on these tuo 0il serples
#nd reported in T¥ 05 (1) suggested that they were scurced
from Upper Paleczcic sediments and may he relatod to natursl
asrhealt occurrences in Sevier County. A L1l

chiarzcterization of the twe sanples was undertaken as &
o1

develeprent exrreise and  as  part  cf  the G ol

chierectarizetion progran.

VUATERIALZ APD METHGDS

2.1 YNsterials

Two sznples of hydreearbtons werce received and given PG
hy”rccarton designations [CR-147 ang lCT-148. Sanmplce
HCE-147 was & ucter oil rix. Sample HID=14D ues tfken
fror thz capped well after it was openac and #lloucd 1o

flcw.

2.1 “cthods

The hiyéroczrtor, semples vere clarified by
centrifugstion and were cheracterized using the
fclloving  standerdized GV techniques: Gravity

Deterrinstions (API zng 3p. Gr.), Asphaltene Content



Cetcber 18, 1682

Page
(C5 insolubles), Simulated Distilletion (perforimed only
on HCB 14E), lydrocarbon Type #Analysis, and Sgturite
Alkane Analysis. Carbon isotopic analysis wes
performed as described in GGPY 17 A, B (2). Light
hydrocarbon range snalysis and topping were not
performed due to the hezviness (+P1® 22.5° znd 16.9°)
of the oils.

3. FESULTS MR CCHCLUSIONS

-
T
.

he results of the characterization cf the sarples are
given in tabulasr and grephic form in Tablas 1 and 2 anc
Figures 1 - 5,

.o Sirmulsted Distillation of HCE-14L showec thut
shout ~1&7 of the sample ccnsisted of low boiling
point (K 20c% ¢) light rydrocarbons (Fig. 1) ancd
there were almest no hydrocarbons of beiling

point < 100° 2,

22 Results of the Hydroewurbton Type fnalysis
indiested that tho  ‘liydroczrben sanples  were
relatively high in aronaties (JIZE 147 7 227, HCE
142 =~ 2€9) and polers (IICRB 147 7227, HC™ 1L:

T2h).

(2
J

.32 Bot!i semples wer:s relatively high in asphaltenes

(Ccre 1Ly e HCR 147 ~209) uhkied iiss netb

A

o}
unexpected due to the lew API .

3.4  The Seturztc Alkane Anclysis gz chromatogrars

(Figur=ss 2 and 3) show that the n-zliznes form a

o
©
&}

horiclozous seri n-C11 to n-C25. The slight
Lump on the chreritegrars indica*ed the presence

of scme napthenes. Mo sterznes or friterpznes



et

e

e

;ere detected. The narrow n-alker» distribution,
with apparantly no sigrificant componenis in the
>n CJC renge was typical of extreme thernal
soturity. In view of the =zbundont asphealtene
contant in these oils this was thought unlikely.
an alternstive, arnd mere plousible cxplsnaticn,
was that the source kerogen wsscrblase(s) were
highly rmarine in depositional character anc
ermbraced little, if any, terrestrizlly derived

m:terials.

“licle o0il crrbon isctope values have previcusly
been reported (1). The "heavy" 613C values at
-25.5 ppt strongly suggest that thz petroleums
hzd & provenance in U. Faleozcic or youngor
source seciments. Significsntly isctopic2lly
lighter oils ( 613C < =29 npt) would Le expected
from L. Paleozcic (ic Pre-DRevonian) scurces. The
sotopic typz curves indicate @ decreszse in the

content of the nolar and umsphnltens {ructions

ztive to the T"elassicel" type curve for
unzltered oils (Figzure 1). This nen-traciticnsl
cuse coes not appear tz  fave a simple
explanation. Slight biodegradetion resuliing in
isctopicelly 1light microbial detritus being
incorporated into the asphalfene fraction is &
possibility. liore plzuzihls, however, is the
oentrainment of highar moleculsr weight n-zlkanes

in the zsphaltencs.

The isctcpic results, type analyses, and
pristene/phytans, pristane/n-C17, phytene/n-C1C
ratios indicate thoat the woter mixed with sample
HCE=1%7 caused nc diszcernablr zlteration effects.
(cf typicel saturote &llizng gas chromatogram of

biodegrads¢ cil - Figura 5).
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The dominance of n-C12 - n-C12 &lk%=nes zna the
zbsence of any steranes or triterpanes in thre
scturzte alkane rnalysis indicated that the Nix
hycrocarben uas = mature product. The presence
of =n abundance of asphaltenes (T 20 - 25%) and
polar compounds (7 237) suggested thnat the Mix
crucde had been zltered in sone way. lFowever, a
n-alkzne content of > 2C7 wt. saturates indicated
that  biodcgradation was  net a8  significant
altering sagent. The composition of the Mix
hydrocerbon  appeared to  be the result of
deasphzlting or wnter vashing of 5

mature, prirarily werine derived crude  oil.

F. (1¢£2) Steble Carbon Isctepic
Investigation of Five

&sphnlt Samples, end Hix

~

*1 Crucs Qil Samples from

=

Pike and Sevier Counties,

Arikansas. PGW/Ti Cl5,

R. (1981) Stable Carbon Isotopic
Analysis of Sedimentary
Orgznic Materiuls Parti-A
Sample Preporztion, Part-b
Tnstruments ) An-tlysis,
Petroleur Geochenmistry.

GGP 017 A, B,
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TABLE 1

PAGE 1 08.49.27. 11/05/82
SUKHKARY HYDROCARBON DATA SHEET
COUNTRY $US WELL/SITE:$1 NIX SAMPLE IDIHCB147 FORNATION: UNKNOWN
STATE MR LOCATION $SEC1,T10SR31N TYPE! OIL AGE/EPOCH:
COUNTY (SEVIER APL/0CS - DEPTH(FT){ UNKNOWN
PG¥ J0B:8220 REPORT ¢ DATA BASE! PGW
INSPECTION DATA SIMULATED DISTILLATION N-ALKANE PENTACYCLANE
INT DEGC XWT DEGC CONTENT CONTENT

SPECIFIC GRAV. LI 1 % NT SATURATES NORMALISED DIST
API GRAV. 2.5 —— = -
SULFUR Ty 2,82
NITROGEN 4N IBF cio ¢ H?
UAX L1 2 92 Ci1 ¢ B
WAX WPT DEG C? 4 b1 ] €12 ¢ 2197 D¢
ASPHALTENE (1) INT: 25,20 6 S6 C13 ¢ 3375 G
NICKEL (PPK) 8 a8 Ci4 ¢ 3.481 N
UANADIUM (PPH) ¢ 10 &0 €15 ¢ 3.380 0
RESIDUE 12 62 Cl16 ¢ 2,469 u:
BPT>200C T 100 14 64 Ci7 ¢ 2.124 v
14 66 cig ¢ 1.421 ALPHA ¢
GEOCHEMICAL DATA 18 48 Ci9 ! 1.169 BETA ¢
20 0 C20 ¢ 656 GAMA ¢
RESIDUE BPT>200C 2 72 €21 ! 401 DELTA ¢
TYPE ANALYSIS 24 i €22 + 220 EPSILON &
SATURATES  ZMT: 29.30 26 76 €23 ¢ .33 IETA ¢
AROMATICS  INTS 23.10 28 78 C4 { 095 -——-emmemme—-
POLARS INT: 22,40 30 80 €25 ¢ 066 STERANE
ASPHALTENE(2)INT: 25.20 32 82 c26 ¢ 4020 CONTENT
N-ALKANE T 21.53 e} 84 €27 ¢ 016 NORMALISED DIST
N-ALKANE CPI ¢ 1.24 L) 8 c28 { 016 -—-————-
ACYCLIC ISOPRENOID 38 88 €29 ¢ 003
FARNESANE ~ ZWT! .77 40 90 ci0 ¢ 13
ACYCLIC C18 T 1.35 42 92 (3 G 21
ACYCLIC C18 ZWT: 1.08 LT} 94 €32 ¢ 014 3
PRISTANE T 1.8 46 9 C33 ¢ 004 43
PHYTANE W W 48 98 G4 59
PRISTANE/PHYTANE ¢ 1,40 %0 FBP as ! 61
PRISTANE/N-C17 LIRS € 71
PHYTANE/N-C18 v0 8
NICKEL/VANADIUN ¢ 9
D-13 C(OIL) =5.33 1. 10 ¢
D-13 C(DISTILLATE) @ % i1
D-13 C(SATURATES) $-26.13 Z. 123
D-13 C(AROMATICS) $-25.03 2, 131
D-13 C(POLARS) Har~ TR S 1 14 ¢
D-13 C(ASPHALTENES)$-25.52 1. 15 ¢
D-13 C(RESINS) ' 9 16 ¢
D-34 SULFUR -0 T, 17 ¢
D-2 DEUTERIUN ' % 18 ¢
D-15 NITROGEN H 1) 19 ¢



PAGE 1

SUKKARY HYDROCARBON DATA SHEET

TABLE 2

COUNTRY:US
STATE (4R
COUNTY ISEVIER
P6¥ JOB:8220

WELL/SITE:#1 NIX

LOCATION
#P1/0CS

REPORT

4

L]
H
¢

+SEC1,T10SR3IN

SAMPLE IDIHCB148 FORMATION:
TYPE: OIL AGE/EPOCHS

08.49.28,

DEPTH(FT} { UNKNOWN

DATA BASE: PGW

11/05/82

UNKNOWN

INSPECTION DATA

SPECIFIC GRAV. H
API GRAV. H
SULFUR wn
NITROGEN e
WAX e
WAX NPT DE6 C?
ASPHALTENE (1) ZNT3
NICKEL (PPK)3
VANADIUM (PPH) S
RESIDUE

BPT>200C T

«994

16,90

3,00

20,00

100

GEOCHEMICAL BATA

RESIDUE BPT>200C
TYPE ANALYSIS
SATURATES  ZWTS
AROMATICS  2uT!
POLARS LY
ASPHALTENE (2)ZNT¢
N-ALKANE TS
N-ALKANE CPT ¢
ACYCLIC ISOPRENOID
FARNESANE  ZNT!
ACYCLIC C16 XuT:
ACYCLIC C18 2uT:
PRISTANE W
PHYTANE e
PRISTANE/PHYTANE ¢
PRISTANE/N-C17 '
PHYTANE/N-C18 :
NICKEL/VANADIUN ¢
D-13 C(OIL) H
D-13 C(DISTILLATE) ¢
D-13 C{SATURATES) 1
D-13 C(ARDMATICS) ¢

30.50
26,10
23,50
20,00
31.61

1.27

91
2:26
1.79
2:.70
1.58
1.70

160

37

'2505‘

-26.14
‘25013

D-13 C(POLARS) =004

D-13 C(ASPHALTENES):
D-13 C(RESINS) :
D-34 SULFUR H
D-2 DEUTERIUN H
D-15 NITROGEN :

’25048

A0

SIMULATED DISTILLATION
INT DEGC 2T DEGC

81
118
143
157
168
178
ies
198
204
22
221
232
241
249
259
212
282
295
308
319
331
342
33
364
374
383

92
54
96
38
60
62

70

74
76
78
80
82

86
88

9
96
98
FBP

N-ALKANE
CONTENT
7 WT SATURATES NORMALISED DIST

PENTACYCLANE

CONTENT

393
404
A15
426
LLY)
M9
481
473
485
497
910
524
540
560

c10
i
€12
13
C14
C15
C1é
c17
cis
c19
€20
c21
€22
€23
€24
€25
C26
c27
€28
c29
€30
c31
c32
€33
C34
]
C36

GO GO SO A S 48 GO 44 L SE PP GO CH SS L P SO SO S8 SF SP GO ST G4 SO e S&

+883
2,529
4,408
5.787
5.413
4,487
2,793
2,343
1.249
o735
.388
228
153
+0%8
1028
+015
+037
+003

2011
+045

CCOZXTZMDO WX

e 46 24 00 00 o0 o oo oo

NORMALISED DIST

O 00O N e

GO G0 B4 20 S0 S ¢ SE 66 O 0o e



DISTILLATE

W.T.

SIMULATED DISTILLATION

DISTRIBUTION CURYE

0

n
[n(}

§
(]

I
1

8

[
[}

& 198 264 289 4QE 1l

BOILING POINT



CONDITIONS FOR SATURATE HYDROCARBON
GAS CHROMATOGRAPH ANALYSIS

G.C. -~ Varian 3700
Column ~ Alltech WCOT 14,
.25 mm I.D.,
«2p film
Carrier - Helium, 1lml/min.,
8 P.S.1.G.
Detector - F.I.D., 350°C
Temp. Program - Initial 60°C, 4 min. hold

- Program Rate of 7°C/min.
- Final 270°C, 26 min. hold

Range - 10711 amps/mv
Solvent - n-Hexane
Injector - split 10:1
Attenuation - 16

Injection Volume - 2pl
Concentration - 6 mg/ml

Analysis Time - 54 min.
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SONIC PESTRCLEI COMPANY
Geochemistry Group

To: E. Luttrell Movemher 8§, 16{2
SPC Hid-Continent Office
Dallas

From: Patroleum Geochemistry Group PGU/11GR82/RB/2-5
Varrensville

Subject: Chearacterization of the Arkanses Nix #1 Petroleum. g .
Report PGW/TM 074, -

g~

Herewith for your retention two (2) copies (ons for C.
Titus) of the subject report.

271 of the S. 1. Arksnsas petroleums (including
bitumens) in our possession have previously been carbon
isotopically charscterized and reported on. A consistent,
isotopic heavy, grouping of these materials was recognized.
This has stimulated further work in an attempt to refine
ideas =s to the provenance of these petroleums. All the
hitumens were found %to be heavily, and not unexpcctedly,
biodegraded. A typical saturate alkane chromatogram is
illustrated in Figure 5.

The Mix #1 producecd oil prcved to be of an interesting,
and of somewhat unususl, composition. Despite the low API
gravities, both oils supplied were seen to be paraffinic in
nature and no compelling evidence for biodegradation was
observed. The low API gravity was probably due in part to
both a high asphaltene content and the absence of 1light
ends. Both of these consicderations tended to suggest that
atmospheric weathering and settling of the petroleums may
have occurred. According to whatever sampling procedure was
then used, this could significantly prejudice the
compcsition of the collected specimens.

. - . - . 13 -

The carbon isotopic profile, showing a § °C "light"
asphaltene component, is extremely unusual. Several
suggestions have been made as to hou this may have arisen.
Motinge the abundance of the asphaltene component., houever,
this observation is thought to be real.

. . . . . . 13 ~r

In conjunction with the isotopie heovy (6 C, - 25.5
pnt) nature of the c¢il, and its narrow lower carbon nunbicr
n-alkene range, o source kerogen drawving largely on c¢pen
marine detrital input, is strongly suggested. This in turn
would sugpest =n open marinc (widdle neritic to pelaric)
depositicnal envireonment. “uch a conclusion ciuses one of
us some problem (F.1.). MNarsel is concerned that the nource
of pctroleur: is from the Jucrxferk Fm. which is regerded

P
[ T



Hlovember &, 1482

Poge 2

turbicdite sequence showing strong terrestrial influencesf/ I
believe it is still premsture to name progenitor formations,
by defazult or otherwise. To date the information assembled
for the Hix petroleum (and the Arkansss bitumens through
carbon isotopic similarity) tends to suggest an U. Paleozoic
or younger provenance from a dominantly narine kerogen
assemblage.

, Burwood

RB:bes
Enclosures: 2

cce: S P
J. G. Grasselli (w/o report)
R. J. Drozd
ti. I. Halpern
F. A. Marsek
PGV Files (0), (2-5)
Trznsmittal of Reports, Etc.
Please sign anc return the duplicate copy of this document
upon receipt of the enclosed two (2) reports.
Recrived by: Date:

Comment.s:






Location:

Elevation:

Operator:

Contractor:

Rig:
Spud
Date
Date
Date
TD:

Hole

Date:
reached TD:

completed:

rig released:

sizes:

Casing sizes:

Electric logs:

Velocity Survey
Borehole Gravimeter Survey

Mudlog:
Shale Density:
Mud Temperature Monitor:

Formation Tops:

TABLE 2

Summary

Well Data for Sohio #1 Taylor

150' N of C, SEl/4, Section 15-T35-R11E

562' GL

Sohio

Zero: 21.5' above GL

Arden Drilling Co.

#4
4/20/80

4/10/81

4/16/81

14,540

17 1/2" to 1,875';

6" to 14,540'

12 1/2" to 8,944'; 8 1/2"

to 12,591

20" Conductor @ 62'; 13 3/8" @ 1,875'; 9 5/8" @ 8,944";
7" liner %,484' to 12,577

At 1,868
At 8,956
At

At

3355' and

Surface to TD
3,220' - 12,120'
6,840' - TD

10,180':
At 12,577':
14,540":

: DIL-GR; CNL/FDC-GR; BHC-GR;

TDT-M; CNL/GR-CCL; CBL-UD
DIL-GR; CNL/FDC-GR; BHC-GR;
DIL-GR; CNL/FDC-GR; BHC-GR;
DIL-GR; CNL/FDC-Gr; BHC-GR;
9400' - 12,240'

Spud in Antlers

Stanley

Arkansas Novaculite

148"

1,440"

Missouri Mountain

Polk Creek

Bigfork Chert

1,693'

1,884

FIL-HDT; CWL

CWL; FIL-HDT
GIL-HDT; CBL
NGT from 1300'-



Formation Tops (cont'd)

Womble 2,558
2nd Bigfork Chert 2,770
Thrust 3,195'
Atokan 3,195
Spiro Equivalent 9,619'
Wapanucka 9,835"'
Springer 10,185"
Caney 11,300’
Woodford 11,690'
Sylvan 11,945’
Viola 12,085
Bromide 12,390’
Basal McLish 13,092'
0il Creek 13,140'
Basal 01l Creek 13,434"
Joins 13,705"'
Arbuckle 13,798"

D 14,540'



TABLE 3

FAGE 1 14.00,47, 02/17782

SUNMARY HYDROCARBON DATA SHEET

COUNTRYUS WELL/SITE:TAYLOR$L SAMPLE IDGHCEO0 FORMATION:BGFK
STATE DK LOCATION $SEC1S,T3SRILE TYFELFRG  ABE/EFOCHIGRI
COUNTY 3ATOKA AFI/OCS  133-A00520037 DEFTH(FT)S 2110
FGW JOB:8J3 REFORT o I4TA BASEGEOCKEX/TGu
INSPECTION DATA SIMULATED LISTILLATION N-fi KANE FERTACTCLARE
--- -- T DEGC XWT LEG C CONTENT COMTENT
SFECIFIC GRAY. v 1,000 L W7 SATURATES MORMALISED OIST
Arl GRAV, v 10406 - =-m-- --- -—-
SULFUR Wiv 80
NITROGEN AT IEF 257 o1 K.
WAX AT 2 87 82 gi1 B
WAX HPT ne6 ) 4 305 G4 €12 (N
ASFHALTENE (1} JZWT: 12,00 6 320 96 £13 G
NICKEL (FFM): 42 8 336 o8 ci4 N
VANADIUM (PFH): 180 10 352 60 £igz d
RESIDUE 2 366 &2 Cle g
BPT:200C T 100 14 384 64 €17 [
- 14 9% 66 £is ALFHA &
GEOCHEHICAL DnaTA 18 414 68 Cif | BETA :
20 427 70 9 GaMa |
RESIDUE BFT-200C 22 440 72 €21 DELTA +
TYFE ANALYSIS 24 452 M g2 | EFSILON &
SATURATES  AWT: 33.04 26 463 78 ca3 IETH &
AROHATICS  XNTS 23,94 28 474 76 C2d v mmmmemmememee
FOLARS AWTY 35,35 30 486 B8O T STERAITT
ASFHALTENE{Z)ZWT: 32 498 82 L26 1 CONTENT
N-ALKANE W 34 10 B4 79 NORMAL I5E0 LIST
N-ALKANE CFI ¢ 1,03 38 922 86 €/ ¢ mmmmmeeemmeoees
ACYCLIC ISOFRENOLL 38 932 86 gz
FARNESANE  ZMT. 40 3419 g6 13
ACYCLIC Cle ZWT. 42 92 DRI 2
ACYCLIC C13 XWTS 44 74 €3z 33
FRISTANE AW 44 94 £33 3
FHYTANE "IN 48 78 C34 3
FRISTANE/FHYTANE ¢+ 1.17 30 FEF €33 64
PRISTANE/N-C17 YA €36 7
FHYTANEN-C18 76 8
NICKEL/VANADIUK 02 7
D-13 C{OIL) -30.21 % 10
D-13 C(DISTILLATE) » ' 11
D-13 C{SATURATES) ' 125
D-13 C(ARDHATICS) L 13
D-13 C(POLARS) H 8 14 3%
D-13 C(ASFHALTENES):-30.97 Z. 153
D-13 C(RESINS) : L 16 ¢
[-34 SULFUR : Lo 173
-2 DEUTERIUM : i 181
[I-15 NITROGEN : £ 15 1
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TABLE 5
Well Taylor #1

Wapanucka Fm. Gas Analysis

Specific Gravity (60°F) 0.578 -1
Calorific Value (60°F) 986 BTU Cu. ft.
Composition

Component Mole 7

Methane 97.08

Ethane 0.78

Propane 0.11

Iso Butane 0.03

n Butane 0.04

Hexanes + 0.10

Co, 1.31

Cl o

Gas Dryness 997

C1 = C4
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To: E. Luttrell December 22, 1981

SPC Mid-Continent Office
Dallas PGW/122281/RB/2-5

From: Petroleum Geochemistry Group
Warrensville

Subject: Source Evaluation of the Stanley Fm. in the Sanchez-0O'Brien
#1 Ferguson Well

Herewith enclosed for your retention are two copies of F. Marsek's note
(PGW/TM22) on the source potential of the Stanley Fm.in the subject
well.

In retrospect, I am somewhat dismayed at the amount of work that has been
put in on characterizing what appears to be a singularly impressive
non-source rock interval. However, as per D. May's original request,

a detailed screen was conducted, we taking the liberty of diminishing

the sampling density by a factor of two.

As Marsek comments, the organic carbon richness was consistently Lean
over the whole section. Pyrolysis data confirmed a negligible to
non-existent Potential Productivity. Maturity-wise, the formation had
attained gas generative status, however, the leaness in residual organic
carbon level suggested that only a negligible level of hydrocarbons would
have been generated. The Stanley Fm.at this location was adjudged to be
devoid of any significant source potential.

Although geographically separated, the leaness of the Stanley Fm. was
even more marked than that observed in the Taylor #1 well. In the
latter case, although some intervals of Marginal to Moderate organic
richness were noted, potential productivities again confirmed a negli-
gible source potential. The significant difference in the two locations,
however, was their respective thermal maturity levels. Whereas, gas
generative status had been achieved in the Texas well, the Stanley in
Taylor #1 was still assessed to be 0il immature. Evidently, the
succession in the subject Texas well had experienced a more vigorous
thermal history regime, presumably involving a greater depth and/or
duration of burial. This may prove to be an interesting sidelight on
regional Lower Paleozoic thermal maturity trends.

In conclusion, data accumulated to date suggested that the Stanley Fm, was
probably one of the less promising Ouachita Facies candidate source rocks.

R. Burwood

R3/plk

Enclosures - 2

cc: H.G. Bassett F. Marsek
J.G. Grasselli PGW Files (0) (2-5)
R. Drozd

PROPZ 1Y of

BP EXPLORATIO;
REFERENCE ENTER



THE STANDARD OIL COMPANY

To: D.J. May November 27, 1981
SPC Mid-Continent Office
Dallas

From: Petroleum Geochemistry Group FPile PGW/FM/112781/2-5
Warrensville Job # PGW 81=-49

Technical Memorandum (PGW/TM 22) - Geochemical Evaluation of the Mississ-
ippian Stanley Group in the Sanchez-0'Brien #1 Ferguson Well, Kaufman
County, Texas.

This report details the source rock geochemistry of the Stanley Group en-
countered in the Sanchez-0'Brien #1 Ferguson well located 5500 ft FSL and

5600 ft FEL of A, Nail Survey A-355, Kaufman County, Texas, Approximately

170 cuttings samples in 30, 20, and 10 ft intervals were received representing
the Stanely Group encountered in the well between 5270 and 8680 ft. The
samples were examined for source richness and maturity using standard geo-
chemical techniques which included Total Organic Carbon (TOC) determinations,
pyrolysis, and vitrinite reflectance measurements. The samples were initially
screened for TOC content and .kerogen potential (pyrolysis) using every other
sample for 20 and 30 ft intervals and every third sample for 10 ft intervals.
A summary listing of source rock evaluation data is given in Table 1.

The Total Organic Carbon (TOC) contents of the Stanley Group were consistently
Lean from the top to the basal intervals. The majority of the Stanley

samples had TOC contents below 0.30 %Z. The highest value observed was only
0.35 % in the basal 10 ft interval. On the basis of the lack of sufficient
organic carbon contents, the Stanely Group, as represented by the samples col-
lected during penetration of the formation in this well, was assessed to have no
source potential. Negligible pyrolysis S2 values showed that the kerogen pres-
ent in the sediments had little to no potential productivity. Negligible
pyrolysis Sl values indicated that there were also no generated hydrocarbons
present in any of the Stanley intervals.

Vitrinite reflectance measurements and observations revealed that most of the
organic matter in the Stanley sediments was reworked and oxidized. The low
amounts of organic matter in the sediments, together with the presence of re-
worked/oxidized organic matter, and the absence of good vitrinite particles
made the assessment of the thermal maturity for the Stanley sediments extremely
difficult. The best interpretation of the reflectance data obtained suggested
that sediments at the top of the Stanley (5270 ft) were at the gas generation
threshold having reflectance values.of about 1.00 2. Sediments at the base
of the formation were well into the gas generation window with reflectance
values of about 1.37 7 or greater.

Table 1 F.A. Marsek
cc: G. Bassett

J.G. Grasselli Work by: S. Adams

R. Burwood E. Brown

E. Luttrell R. Lukco

PGW Files (0), (2-5) I. Penfield
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K2(0): 9: Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (Cs5.) - Kg/Tn.

coGl (18): Gas-0il Generation Index. X2(G)/x2(0).
Measure of kerogen hydrocarbon type proneness, eg., 0il
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{ave) (19): 9 Phytoclast Vitrinite Reflectance. Rzpdom anistropic
readings of autochthonous population.

oD (22): DOD units being 100[log(Ro*10)]. Ro evaluaied from linear
regression fit to observed data and quoted in 5 DOD increments.
Gradient of Sediment Maturity Profile (Depth vs. log Rg)
quoted in DOD units 1000 ft.-1 or Km-1.

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

TAI (22): Thermal Alteration Index. Based on palynomorphs on 1 to 5
scale.

SOURCE POTENTIAL (Track 6)

Sections 23, 2b and 25 are used to complete a manual zonation (24) of 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) §13¢ Kerogen (relative PDB 1)
D 13C(TSE) §13c Total Soluble Extract (relative PDB 1)
D 13C(¥PY) §13C Kerogen Pyrolysate (relative PDB 1)
RB:dlc
9/29/€1

FORMATION LEGEND

CTNV - Cotton Valley
STAN - Stanley
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Key to Source Rock Evaluation Data Report
and Graphic Log

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
included 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
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 in a @ystematic manner as

per the layout of the subject data report and 1og. 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 compounded
with CS (Continental Shelf), eg., CDN CS.
State: Intended for U.S. domestic use. Two letter abbreviation as

per Zip-Coded mail system.

Countz/Region[ Intended for universal usage, County is applicable to U.g.

Prospect: domestic use and Region/Prospect should provide sufficient
scope to cover non-domestic situations.

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

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

APIZOCS: 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 Grephic
Data Log. Un-numbered parameters appear in Data Report only.

GEOLOGIC DATA (Track 1)

Unique number given to each sample received and inventorieé
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 specinmens.

Sampie Number:

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

ggoch{Age (1): Standard geologic abbreviation {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
pD=pth (TD) is given as TD in Formation sub-Track.

Lithologv (4): Given by standard geologic abbreviations (up to ten characters)
(abbreviated) and graphic legend (as per BP Geological Standard Legend) and
comprising the gross 1ithology (eg- SH) and a qualifier {eg-
v. CALC.). Usage of qualifier controlled by % content eg:



Carbonate (5):

-2-

SH. .

LST. :} 0-10% qualifying comPonent
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
9 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 TDC, 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 anc
gas tests and shows.

SOURCE RICHWESS SCREEN (Track 3)

TOC (9):
TSE (10):

s1 {(11):

s2 (12):

Visual Kerogen
Description (13)

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

%, Thermally Distillable Hydrocarbons (Rock Eval € £ 300°C) -
Ke/Tn.

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

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

Sl
Transformation Ratio . 53

AL - Algal/fapropel

AM - Amorphous

- Herbaceous

- Woody

Coaly

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

TMmO XX
v
'

SGURCE MATURATION (Track L)

Gl (TSE)(14):

Gl !Sl)(lS):

TSE/S1:

KPI (16):

k2 (17)

%, Generation Index. TSE/TOC
Generation intensity based on abundance of Total Soluble

Extract.

9. Generation Index. s1/T0C
Generation intensity based on abundance of Thermally Distillatle

Hydrocarbons.

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

%: Kerogen Pyrolysis Index (Hydrogen Index - Bitumen free

basis) K2/TOC Kg/In. )
More accurate version of Rock Eval Screen determined Hycrogen
Index characterizing kerogen to hydrocarbon convertibility.

9. 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
Gas (Cy - C5) - Xg/Tn.



PAGE

TABLE 1

o1
SUNNKARY DATA FILE
GEOCHENICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY 1 Us
STATE ' X
COUNTY/REGION/PROSPECT ¢ KAUFNAN
LOCATION $ N,TEXAS OVERTHRUST
WELL/SITE ¢ S-0 FERGUSODN$1
AP1/0CS HE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY (03 VISUAL KEROGEN T0C TSE 51 LY HI
FTBRT N0, TYPE /AGE (ABR,) 2  DESCRIPTION ¥ K6/TN K6/TN KG6/TN KG/TN
5100 XASS21 JR CTW

5101 WASS21 CTG SSTLCALC 11 A1 0,00 .01 9
5130 WASS22 CTG

5160 WASS23 CT6 SH:CALL 18 10 0.00 0.00 0
5190 WASS24 CT6

5220 WASS25 CT6 SH 9 06 W02 W00 83
5250 WASS26 CT6

5270 XAS5526 MISS STAN

5280 WASS27 CT6 SLTST,CALC 14 0.00 N SN L

5310 WASS28 CTG

5340 WASS2? CT6 SST.CALC 15 11 0.00 0.00 0
5370 WASS30 CTG

5400 WASS31 CT6 SLTSTsCALC 11 .08 N 50
5430 WASS32 CT6

5450 WASS33 CT6 SLTST,CALC 20 dé 0.00 0.00 0
5490 WASS34 CT6

5520 wASS3S CT6 SLISTsCALC 13 47 0,00 0.00 ]
$550 WASS36 CT6

5580 WASS37 CT6 SLTST.CALC 23 W25 02 .08 32
5610 WASS38 CTG

5640 WASS3? CT6 SH)CALC 20 W23 0.00 0.00 0
5670 WASS40 CTG

5700 WASSA1  CT6 SHyCALC 18 126 0,00 0.00 0
5730 WAS542 CT6

5760 WASSA3 CT6 SHiCALC 18 27 0,00 .01 4
5790 WASS44 CT6

5820 WASSAS CT6 SHsCALC 16 28 0.00 0,00 0
5850 WASS46 CTG

5880 WASSA7 CT6 SHyV.CALC 32 W21 0.00 0.00 0
5910 WASSA8 (TG

5940 WASS49 CT6 LST/V.ARE WM 14 01  0.00 0
£970 WASSS0 CT6

6020 WASSS2 CT6

4040 WASSS3  C16 SHsCALC 14 31 01 W02 6
6060 WASSSA  CT6

6080 WASSSS CT6 SHyCALC 16 29 0,00 0,00 0



VELL/SITE :5-0 FERGUSON#!

DEPTH T 6I 61

FT BRT

(TSE) (S1) /51 KB/TN KG6/TN K6/TN K6/TN

5100

5101 0.00

3130
3160
5190
9220
3250
5220
3280
310
3340
3370
5400
SA30
60
5490
520
31950
3580
3610
9640
5670
3700
3730

29

+20

+20

20

5760 0.00

3790
9820
3830
5680
3910

5940 1,00

3970
6000
6020
6040
6060

33

12

TSE K2 K2(6) K2(0) KPI

6061

PAGE .2

CPI TAI RO D-13C D-13C D-13C

Z (K) (TSE) (KPY)
-Z. -l. -2.
1,03
50



PAGE + 3

WELL/SITE 1S-0 FERGUSON$L

DEPTH SANPLE SANPLE EPOCH FORM LITHOLOGY CD3 VISUAL KEROGEN TOC TSE

FT BRT MO,

TYPE  /h6E

6100 WASISS
6120 WASSS?
6140 WASSS8
6160 WASSS?
6180 WASS40
6200 WASSS1
6220 WASS82
6240 WATSS3
6260 BASSAA
6280 WASS6S
6300 WASS64
6320 WASS47
4340 UASSS8
6360 WASS6Y
6380 WASS70
6400 UASS71
6420 WASS72
6440 BASS73
5440 WASS74
6480 WASS7S
8500 WASS76
6520 WASS77
6540 ¥ASS78
6540 WASS79
6580 WASS80
6600 WASS81
4620 WASS82
6640 WASS83
8660 UASSBA
6480 WASS8S
6700 WASS84
6720 WASS87
6740 BASSES
6760 WASS8Y
6780 WASS70
4800 WASSP1
4820 WASS92
6840 WASSP3
4840 UASS4
6880 WASSYS
4900 WASS596
4920 WASS97
4940 WASS78
6960 WASSYY
4980 WASS00
7000 WASS01
7020 WASS02
7040 WASH03
7050 WASS0A

C16
CT6
CT6
C16
CT6
C16
CT6
CT6
CT6
CT6
C16
C16
CT6
CT6
CT6
C16
C16
C16
CT16
CT6
CT6
€16
CT6
CT6
16
€16
€16
CT6
CT6
CT6
CT6
CT16
€16
C16
CT6
C16
CT6
C16
CT6
CT6
€16
CT6
€16
CT6

-CT6

C16
€16
CT6
CT6

)

S2

HI

(ABR.) 2  DESCRIPTION Z K6/TN K6/TN KG6/TN KG/TN
SHyCALC 15 27 02 15
SHyCALC 14 21 0.00 .01 5
SST.CALC 16 W24 02 .02 8
SSTeCALL 14 26 0,00 0.00 0
SST.CalC 11 14 0.00 0,00 0
SHyCALC 14 o26 0.00 0.00 0
SST.CALC 15 W23 0.00 0,00 0
SHyCALC 12 18 0,00 0.00 0
SHyCALC 12 022 0.00 0.00 0
SHyCALC 15 o34 01 .02 &
SHyCALC 12 o2 01 .02 10
SHyCALC 12 W16 0.00 0.00 0
SHyCALC 15 20 0.00 0.00 0
SLTST:CALC 16 27 02 W4 15
SHyCALC 17 32 01 03 9
SHsCALL 15 21 0.00 0.00 0
SHsCALC 15 27 0.00 0.00 0
SHeCALC 15 26 01 0,00 0
SLTST.CALC 15 18 0.00 0.00 0
SHyCALC 14 21 02 03 14
SLTST.CALC 15 19 06 W09 47
SHyCALC 17 28 0,00 0.00 0
SHyCALC 16 24 X Y 17
SHsCALC 16 27 W07 09 3



VELL/SITE :5-0 FERGUSONS1

EPTH TR 61 61 TSE K2  K2B) K2(0) KPI

6061

PAGE . 4

cP1 TAl RO DB-13C D-13C D-13C
Z  (K) (TSE) (KPY)
'10 '20 -Ze

FT BRT (TSE) (S1) /51 KB/TH KG6/TN KG/TN KG/TN
8100

6120 B3 7
6140

6160 0.00 0
4180

6200 450 8
6220

8240 0
6260

6280 0
6300

8320 0
8340

6360 0
6380

6400 0
6420

6440 0
6460

6480 33 3
6300

8520 B 3
8540

8560 0
4580

6600 0
6620

6640 33 7
5660

6680 25 3
6700

8720 0
8740

6760 0
6780

6800 1.00 4
6820

6840 0
68460

6880 .40 10
6900

6920 .40 2
6940

6950 0
4980

7000 A3 12
7020

7040 M 26

7060

1.2

1.13



PABE + 3

DEPTH SAWPLE SANPLE EPOCH FORM LITHOLOGY CO3 VISUAL KER

FT BRT  NO.

TYPE /h6E

7080 WASS0S

7100 UASE06

7120 WAS607
7140 BASH08
7160 BASS0?
7180 WAS610
7200 WAS611

7220 WASS12

7240 BASHL3
7260 WASH14
7280 WASH1S
7300 BASE16
7320 WAS617
7340 WASS18
7360 WASH1Y
7380 WASA20
7400 WAS621

7420 WAS622

7440 BASS23
7450 BAS624
7480 WASE2S
7500 WASS26
7520 WAS627
7540 WASA28
7380 JAS629

7580 UASE30

7600 BAS631
7620 WAS632
7640 UAS633
7660 WASE3A
7680 WASLIS
7700 WASE3S
7720 WASE3?
7740 WASH38
7760 WASA3?

7780 UASHA0

7800 WASHAL
7820 UASH42
7840 WASSA3
7840 WASSA4
7880 WASHAS

7900 UASHAS

7920 WASHA7

7940 BASHA8
7960 WASHA?
7980 WASE0

8000 WASSS1
8020 WAS852
B8040 WASES3

C16
CT6
CT6
16
CT6
C16
CT6
CT6
€16
16
CT6
CT6
CT6
CTG
CT6
CT6
€16
CT6
c16
CT6
£16
CT6
CT6
€16
€16
16
C16
C16
C16
C16
C16
cT6
C16
C16
16
CT6
C16
C16
cT6
C1G
C16
C16
16
€16
CT6
CT6
16
CT6
€16

WELL/SITE $5-0 FERGUSONH1

OGEN TOC TSE

s1

s2

HI

(ABR.) I  DESCRIPTION I KG6/TN K6/TN K6/TN KG6/TM
SHyCALC 16 18 02 0,00 0
SLTST,CALC 15 22 03 J01 5
SHyCALC 14 21 01 0.00 0
SHyCALC 15 17 05 W06 n
SHyCALC 14 21 0.00 0,00 0
SHyCALC 14 .18 0,00 0.00 0
SHyCALC 13 +18 0,00 0.00 0
SST.CALL 13 oI5 04 08 3
SST,CALC 11 12 0,00 0.00 0
SST.CALC 10 09 0.00 .01 1
SHyCALC 15 24 03 01 L]
SHyCALC 13 28 03 0.00 0
SHsCALC 13 Y] 0.00 0.00 0
SH,CALC 13 22 05 30
SLTST,CALC 18 .18 0,00 0,00 0
SHCALC 16 23 0.00 0.00 0
SHyCALC 15 25 01 .01 4
SLTST 10 12 0.00 0.00 0
SHsCALC 11 16 0.00 0,00 0
SLTST 9 11 0.00 .02 18
SLTST.CALC 12 12 0,00 0.00 0
SHyCALC 18 27 0.00 0.00 0
SHyCALC 17 28 02 0,00 0
SHyCALC 15 21 0,00 0.00 0
SST/CALC 12 0.00 02 0.00



VELL/SITE :5-0 FERGUSON#1 PABE &

DEPTH TR 61 61 TSE K2 K2(6) K2AD) KP1 6061 CPI TAI RO D~13C D-13C D-13C

FT BRT (TSE) (S1) /S1 K6/TN K6/TN KG6/TN K&/TN Z (K) (TSE) (KPY)
=% e §) ~Zs

7080 1,00 11
7100
7120 75 14
7140
7160 1,00 S
7180
7200 A5 29
720
7240 0
7260
7280 0
7300
7320 0
7340
730 B 27
7380
7400 0
7420
7440 0,00 0
7480
7480 75 12
7500
7520 1.00 11
7540
7560 ]
7580
7600 W31 23
7620 1.37
7640 0
7660
7680 0
7700
7720 S0 4
7740
7780 0
7780
7800 0
7820
7840 0,00 0
7860
7880 0
7900
7920 0
7940
7960 1,00 7
7980
8000 0
8020

8040 1.00



PAGE + 7

DEPTH SANPLE SANPLE EPOCH

FT BRT MO,

TYPE  /AGE

8060 WASES4
8080 WASSSS

8100 WASESS

8120 WASES7
8140 WAS6SE
8160 WASES?
8180 WAS440
8200 BASST

8220 WASH62

8240 WASS63
8260 WASOLA
8280 WASESS
8300 WASHES
8320 WASS67
8340 WASH48
8350 WASGE?
8380 WASE70
5400 WASE71
8410 WAS672
8420 WASA73
BA30 WAS74
8440 BASE7S
8450 WASS76
8440 WASET?
8470 WASS78
8AB0 UASE79
8490 WAS680
8500 WAS481
8510 WAS682
8520 WAS483
8530 WASE84
8540 WASEES
8550 WASH8S
8540 WAS6B7
8570 WASE88
8580 WAD68?
8590 WAS690
8500 WASAT1
8610 WASET2
8620 WASET
8630 WAS694
8540 BASATS
8850 WASEPH
8440 WASLY?

8470 WASLTS.

(R
CT6
11
CT6
CT6
CT6
CT6
CT6
CTe
C16
CT6
CT6
CT6
C16
CT6
CT6
C16
CT6
CT6
CT6
CT6
C16
CT6
CT6
C16
CT6
CTs
CT6
16
C16
16
CT6
16
CT6
c16
C16
CT6
C16
CTé
C16
CT6
C16
C16
CT6
C16

FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE

VELL/SITE $S-0 FERGUSONEL

St

52

Hl

(ABR.) 1  DESCRIPTION I K6/TH K6/TN K6/TN K6/TN
SSToCALC 1D 11 01 0,00 0
SHeCALC 17 22 02 W02 9
SHoCALC 11 18 01 03 17
SH:CALC 14 025 0000 0000 0
SHsCALC 17 23 03 402 9
SHeCALC 17 28 02 W02 7
SHyCALC 14 21 03 W05 24
SHsCALC 14 120 0,00 0.00 0
SHyCALC 17 31 0,00 0.00 0
SHsCALC 17 +30 05 .07 23
SHyCALC 15 +28 1} B 4
SHQCALC 16 031 001 0000 0
SHeCALC 16 132 0,00 0.00 0
SHyCALC 17 W33 01 +03 y
SHsCALC 16 +32 01 .03 9
SlvaALC 14 026 0000 0.00 0
SHrCALC 17 +32 01 .02 6
SHyCALC 18 o5 0,00 0.00 0



VELL/SITE :S-0 FERGUSON] PAGE . 8

DEPTH TR 61 B TSE K2 Ka(6) K2AD KPI 6061 CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KB/TN K6/TH KG/TN KG/TN T (K) (TSE) (KPY)
'Zo '10 'Zo

e Sareses  Geen  ———

8080 1.00 9
8100
8120 50 9
8140
8160 25 6
8180
8200 0

8240 .80 13
8260
8280 50 7

8320 .38 14
8340

8380
8400
8410 0
8420
8430
8440 .42 17
8450
8460
8470
8480
8490 X0 4

8510
8520 1.00 3

8540
8550 0
8560
8570
8580 .25 3
8590

8510
8620
8630 0

8850
8660 33
8670 0

w4
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._903224 March 16, 1982
To: E. Luttrell
SPC Mid-Continent Office
Dallas L
From: Petroleum Geochemistry Group |
Warrensville

Subject: Technical Memorandum PGW/TM 031 -
Pennsylvanian Jackfork Fm. Bitumens

Herewith two copies (one for C. Titus) of the subject memo describing
characterization of two field sampled bitumens collected during the
1981 Southern Overthrust program. As Marsek demonstrates, these

are classically biodegraded residues. Despite the level of biode-
gradation, carbon isotope characterization strongly suggested that
these materials were not sourced in an early Paleozoic source
sequence but in later Paleozoic or younger sediments., If potential
Mesozoic and Tertiary sources are indeed inappropriate for the region,
then Mississippian and/or Pennsylvanian sediments would be strong

a priori candidate progenitors.

An interesting corollary, not developed in the report, concerns the
isotope dissimilarity of the present bitumens with the Grahamites
typical of the Ouachita area. As developed in our discussion to the
Taylor #1 report (PGW/015), the Grahumites characterized by Curiale
et al were typically biodegraded, but isotopically light (ie 6'3c @
-29.8 ppt) residues. Such isotopically light compositions were entirely
consistent with an early Paleozoic source. The 4 ppt differential
observed between the Grahamites and the present bitumens, is clearly
indicative of an entirely different provenance for these materials,
One can thus speculate that we have both early and late Paleozoic
(or younger) source intervals in the Ouachita Overthrust of south-
eastern Oklahoma and western Arkansas, respectively.

Characterization of the Isom Springs Novaculite produced oils indicated
isotopically light (v -30.4 ppt) hydrocarbons consistent with an early
Paleozoic source provenance. This should provide an interesting contrast
or similarity with further Sevier and Pike County bitumens, and the Sevier

Co. Nix #1 oil, that have been provided to us.

R. Burwood

¥

RB:yg
Enclosures - 2
cc: H.G. Bassett R. Drozd/R. Roseman
J.G. Grasselli F. Marsek
C.A.0. Titus PGW Files (0) (2-5)
PROPERTY OF
BP EXPLORATION

REFERENCE CENTER



THE STANDARD OIL COMPANY
WARRENSVILLE LABORATORY

To: C.A.0. Titus March 3, 1982
SPC Mid Continent Office
Dallas File PGW/030382/FM/2-5
From: Petroleum Geochemistry Group Job #PGW 81-30A
Warrensville

Technical Memorandum (PGW/TM 31). Geochemical Investigation of Two Solid
Hydrocarbon Samples from the Pennsylvanian Jackfork Fm., Sevier County,
Arkansas.

Summary: Two samples of solid hydrocarbons occurring in
outcrops of the Pennsylvanian Jackfork Fm. are severely

biodegraded crude oils now comprised primarily of polar

and asphaltene components. Carbon isotopic data suggest
that the hydrocarbons were sourced from Upper Paleozoic

sediments.

INTRODUCTION

This report presents the results of the characterization of two solid
hydrocarbons occurring in outcrops of the Pennsylvanian Jackfork Fm.
from NE, NW, Sec. 12, T. 8 S., R. 30 W., Sevier County, Arkansus. The
samples, designated AK 187 and AK 188, were collected as part of the
Ouachita Outcrop Sampling Program conducted by the SPC Mid-Continent
region in the summer of 1981.

MATERIALS AND METHODS

2,1 Materials

Two bags of the solid hydrocarbon samples, AK 187 and AK 188,
were received and given the PGW field sample designations
FSA 719 and FSA 720 and the PGW hydrocarbon designations

HCB 087 and HCB 088, respectively,

2.2 Methods

The samples were characterized using the following standardized
PGW techniques: Asphaltene Content (C5 insolubles), Hydrocarbon
Type Analysis (BPT > 200°C) and Saturate Alkane Analysis

(BPT > 200°C). Carbon isotopic analyses were performed as

per contractor's methods.



C.A.O. Titus -2

RESULTS AND CONCLUSIONS

The results of the characterization of the samples are presented in
tabular and graphic form in Tables 1 and 2 and Figures 1 and 2.

3.1 The absence of any identifiable n-alkane components in
the Saturate Alkane chromatograms indicated that the
samples were severely biodegraded (Figures 1 and 2).

3.2 Hydrocarbon Type Analyses and Asphaltene removal data
showed both AK 187 and AK 188 to be dominated by polar
and asphaltene components amounting to 76.5 and 74.3%
of the samples, respectively (Tables 1 and 2).

3.3 Carbon isotope values of -25.85 and -25.72 ppt determined
for AK 187 and 188 respectively, suggested that these
hydrocarbons were sourced in Upper Paleozoic sediments.
This age range was arrived at based on results of work by
a number of researchers who have demonstrated that there
is a general trend of enrichment of crude oils in the
light carbon isotope 12C with increasing geological age
(1, 2, 3). Although carbon isotope values for crude oils
of specific geological ages often vary within a range of
about * 3 ppt, oils sourced from Lower Paleozoic sediments
generally show carbon isotope values siguificantly lighter
than the approximately -26 ppt values measured for samples
AK 187 and 188. These values also fell within the range
of carbon isotope values for Tertiary and Mesozoic sourced
crude oils. However, no Tertiary or Mesozoilc source inter-
vals have been identified in the region from which AK 187 and

188 were collected.

Although the samples were biodegraded, the carbon isotope values
measured for AK 187 and 188 were probably not significantly
different from those of the unbiodegraded parent crude oil(s).
Work by Stahl has shown biodegradation of hydrocarbons

changes carbon isotope values by no more than about 1 ppt (4).

3.4 The severe biodegraded nature of these samples precluded any
definitive evaluations of their type, maturity, or age.

3.5 The proximity of these hydrocarbon occurrences to probable/potential
source intervals may give some indication of the maturity of the
parent crude oil. Early products of hydrocarbon generation do not
in general, migrate far from their source.
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1.

2.

REFERENCES

Stahl, W.J., 1977, Carbon and Nitrogen Isotopes in Hydrocarbon
Research and Exploration, Chemical Geology, v. 20, p. 121-149.

Welte, D.H., Kalkreuth, W., and Hoefs, J., 1975, Age Trend in
Carbon-Isotope Composition in Paleozoic Sediments. Naturwissen
Schaften, v. 62, p. 482-483.

Degens, E.T., 1969, Biochemistry of Stable Carbon Isotopes,
In: Organic Geochemistry, Springer, Berlin, p. 304-329,

Stahl, W.J., 1980, Compositional Changes and 13c/120 Fractions
During the Degradation of Hydrocarbons by Bacteria, Geochem. et
Cosmo. Acta., v. 44, p. 1903-1907.

Frank A. Marsek

FAM:yg
Tables 1, 2
Figures 1, 2 Work by: R. Cavalier
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R. Roseman

J.G. Grasselli

H.G. Bassett

R. Burwood

R. Drozd

E. Luttrell
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TABLE 1

PAGE 1 10.21,31,  02/03/82

SUKMARY HYDROCARBON BDATA SHEET

COURTRY:US WELL/SITE: Ouachita Mts.  SAMPLE IDIHCBOS7 FORMATION: Jackfork
STATE IAR LOCATION :Sec. 12, T8S,R30W TYPEISP6  AGE/EPOCH: Penn,
COUNTY {Sevier AFI/0CS - DEFTH{FT): ROC
FGW JOB:B1304 REFORT ¢ DATA BASE:PGW
INSPECTION DATA SIHULATED DISTILLATION N-ALKANF PENTACYCLANE
AT DEGC XWT DEGC CONTENT CONTERT
SPECIFIC GRAV. : & WT SATURATES NORMALISEL DIST
AP1 GRAV. : e ---
SULFUR XWT:
NITROGEN W IBF €10 H?
WAX W 2 352 ey B
NAX HPT DEG C: 4 4 €12 ¢ 0.000 I
ASFHALTENE (1) ZNT? 28,20 é 56 Ci3 & 0.000 6.
NICKEL (FFH) 3 8 o8 £14 ¢ 0,000 N
VANADIUN (PFHIS 10 60 Ci15 ¢ 0.000 0
RESIDUE 12 62 Cis ¢+ 0.000 us
~BPT.:200C ZNTS 14 64 €17 1 0.000 vi
16 b6 Ci18 ¢ 0.000 ALFHA 3
GEOCHEHMICAL DATA 18 68 C19 ¢ 0.400 BETH +
20 70 €20 ¢ 0,000 Gakn 3
RESIDUE BPT.-200C 2 72 ca1 1 0.000 DELTA ¢
TYFE ANALYSIS 24 74 €22 ¢ 0,000 EPSILON ¢
SATURATES  ZHT: 14,20 26 76 €23 1+ 0.000 ETA S
ARONATICS  ZWT: 18460 28 78 €24 ¢ 0,000 =--emsoomommne-
FOLARS LTS 67,30 30 80 €25 ¢+ 0,000 STERANE
ASFHALTENE (27 44T} 32 82 26 1 04000 CONTENT
N-ALKAKE 0TS 0,00 34 84 27 ¢ 0,000  NORMALISLD DIST
N-ALKANE CFI 3 36 B €28 1 0,000 =-mee——mmeemme-
ACYCLIC ISOFRENCID 38 88 €29 + 0,900
FARNESAME  ZWT: 0.00 40 %0 c30 ¢ 0.000 13
ACYCLIC C14 ZWT! 0.00 42 92 C3t & 0.000 21
ACYCLIC C18 ZNT: 0,00 44 94 €32+ 0.000 3
PRISTANE AT 0400 46 96 C33 + 0.000 4
PHYTANE AT 0,00 48 98 C34 + 0.000 3
FRISTANE/PHYTANE 3 30 FBF C35 + 0.000 61
PRISTANE/N-C17 : C3s ¢+ 0,000 7
FHYTANE/N-C18 : 83
NICKEL/VANADIUH ¢ 9.
p-13 C(OIL) 1=25.8% 4 103
D-13 C(DISTILLATE) @ I8 113
D-13 C(SATURATES) % 121
D-13 C(AROHATICS) X 131
D-13 C(FOLARS) ; ') 14
D-13 C(ASFHALTENES): % 15
D-13 C(RESINS) : ) 16 ¢
D-34 SULFUR H 9 17 3
D-2  DEUTERIUM H % 182
: 19 3

D-15 NITROGEN F1
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SUNKARY HYDROCARBON DATA SHEET
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D-34 SULFUR
D-2 DEUTERIUM
b-15 HITROGEN

re
-
(o]

COUNTRY:US WELL/SITE! OCuachita Mts. SAMFLE IDIHCE088 FORMATION: Jackfork
STATE ‘AR LOCATION :Sec.12, T8S, R3OW TYPEISFG ot /EFOCH: Penn.
COUNTY ¢ Sevier AF1/0CS - DEFTH(FT}{ ROC

FGW JOR:B81304 REFORT @ DATA BASE:IMGW

INSFECTION DATA SIHULATED DISTILLATION N-ALKANE PENTACYCLANE
ANT DEGC ZINT DEGC CONTENT CONTENT

SFECIFIC GRAV. : X WT SATURATES NORMALISCD DIST

AFI GRAV., ' == =eme- ---

SULFUR T

NiTROGEH TS IBF C1 ¢ H

WAX LI 2 52 198 B B

WAX HFT DEG C? 4 4 C12 ¢+ 0,000 b

ASFHALTENE (1) XWT! 39,70 6 36 Ci13 ¢ 0,000 6.

HICKEL (FFM): 8 98 Ci4 1 0,000 N

VANADIUM (FFH) 10 40 £15 ¢+ 0,000 1N

RESIDUE 12 62 c16 v 04000 Ui

BPT»200C AT 14 64 C17 ¢+ 0,000 Vi

16 66 Ci3  0.000 ALFHA ¢
GEOCHEMICAL DATA 18 48 €19 & 0.000 BETA |
20 70 €20 ¢ 0,000 0AtA |

RESIDUE BFT:200C 22 72 ga1 ¢ 0.000 DELTA §

TYPE ANALYSIS 24 74 €22 ¢ 0.000 EPSILON ¢
SATURATES  ZNT: 153.90 26 76 €23 ¢ 0.000 ZETA §
ARDHATICS  ZWT: 26,80 28 78 £22 1 04000 -m=mmmmemm—ee-
POLARS ZUTS 57,40 30 80 €25 ¢ 04000 STERANE
ASFHALTEME(2)ANTS 32 82 €26 3 -0.000 CONTEKT
H-ALKANE INT: 0400 34 84 €27 &+ 0.000 NORMALISEL D157
H-ALKANE CPT ¢ 36 86 £28 ¢ 0,000 -mmememmeeoooo--

ACYCLIC ISOFRENOID 38 88 €29 ¢+ 0,000
FARNESANE ~ XWT: 0.00 40 70 C30 ¢ 0,000 13
ACYCLIC C16 2uT: 0.00 42 2 €3t + 0,000 21
ACYCLIC C18 ZNTV 0.00 44 94 €32 ¢ 0.000 3
FRISTANE AWTs 0,00 46 4 €3z & 0.000 43
PHYTAKE T 0,00 48 98 C34 ¢ 0,000 NI

FRISTANE/FHYTANE | 50 FEF £35 1 0,000 o

PRISTANE/N-C17 : £36 ¢+ 0,000 71

FHYTANE/N-C18 : 8

NICKREL/VANADIUK 3 91

p-13 C(OIL) +=25,72 X 16 3

D-13 C(DISTILLATE) » ' 113

D-13 C(SATURATES) . N 23

D-13 C(AROHATICS) 1 133

D-13 C(POLARS) : 4 14 3

D-13 C(ASFHALTENES)! I 152

D-13 C(RESINS) : % 16 3

—
~2
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903218
PGW/52482/RB/2-5
May 24, 1982
To: E. Luttrell
SPC Mid-Continent Office
Dallas
From: Petroleum Geochemistry Group

Warrensville

Subject: S.w. Arkansas Asphalts and Crude 0Oils -
PGW/TM 45.

Herewith enclosed for your retention two copies (one for
C. Titus) of the subject report.

This note forms a preliminary discussion on the fuller
characterization of the Pike and Sevier County sampled
bitumens and the Nix #1 crude oils, to be reported
later. All petroleums examined fell into a narrow
carbon isotopic range of -25.5 +#.4 ppt and were very
similar to the previously reported data for Sevier Co.
outcrop bitumens (cf PGW/TM 31). Although the current
suite of bitumens were clearly highly biodegraded they
showed a sufficiently close isotopic similarity to the
Nix #1 petroleum, that a common origin seemed a distinct
possibility.

However, the most significant aspects of this piece of
work was confirmation of the conspicuous isotopic
difference between the S.W. Arkansas and S. Oklahoma
Quachita overthrust petroleums. Whether asphalts (Gra-
hamites) or produced oils (e.g. Isom springs Novaculite
hydrocarbons), the Oklahoma materials were consistently
isotopically lighter by a differential of >4 ppt. This
was clearly indicative of an entirely different origin
and provenance for the two groups of petroleums. Simi-
larly, whereas the Oklahoma materials could conceivably
have had 28 origin in Early Paleozoic sediments, the
heavier ¢ °C values observed for the Arkansas petroleums
were inconsistent with a source pre-dating the Missis-
sippian. A Mississippian or younger source provenance
therefore needs to be considered for these Arkansas
occurrences.

PROPERTY OF
BP EXPLORATION
REFERENCE CENTER



It is noped that these observations may have some useful
bearing on evaluation of the hydrocarbon habitat for the

S.wW. Arkansas portion of the Southern
this connection it would be useful to
petroleum correlation on the basis of
isotopic correlation. Are there good
tial source rock containing sediments
and younger age exposed in this area?
Mid-Continent - PGW field trip could

Overthrust. In

attempt a source-

kerogen carbon

outcrops of poten-

of Mississippian
If so, a short

pe beneficial.

4/7 K /Aﬂﬂﬂpté

RB :yg

Enclosures 2

cc: H.G. Bassett
J.G. Grasselli
R. Drozd
F. Marsek
R. Roseman
PGW Files (8) (2-5)

R. Burwood



THE STANDARD OIL COMPANY
WARRENSVILLE LABORATORY

To: C.A.0. Titus May 3, 1982
SPC mid Continent Office _
Dallas File PGW/©#50382/RS/2-5
From: Petroleum Geochemistry Group Job #PGW 81-62

Warrensville

Technical Memorandum (PGW/TM 45) Stable Carbon Isotopic
Iinvestigation of Five Asphalt Samples, and Nix #1 Crude 0il
samples from Pike and Sevier Counties, Arkansas.

Summary: Carbon isotopic data from five Arkansas
asphalt and two crude oil samples are in agreement
with results previously obtained from similar
asphalts, suggesting a late Paleozoic source for
these materials.

1. INTRODUCTION

This report presents carbon isotopic data for five asphalt
samples collected from outcrops in Pike and Sevier counties,
Arkansas, and for the Nix #l1 crude oil (Jackfork Fm.?),
Sevier county. The preliminary discussion included forms an
extension to the observations made in the issue memoranda
(PGW/31682/RB/2-5) to our report PGW/TM 31, "Geochemical
lnvestigation of Two Solid Hydrocarbon Samples, from the
Pennsylvanian Jackfork Fm., Sevier County, Arkansas."

2. MATERIALS

2.1 Five asphalt samples from Arkansas were received and given
PGw field sample designations FsB 872-874, 891, and 892,
and hydrocarbon designations HCB 18¢-184. These samples
are described in Table 1. Sample HMB #1 was reportedly
collected from an Upper Paleozoic outcrop, possibly of
Pennsylvanian (Jackfork Fm.) age. The remaining samples
were acquired from outcrops of Lower Cretaceous sandstones
in close proximity to Upper Paleozoic sediments.

2.2 Two oil samples from the Sevier 0il Co. #1 Nix well,
sec. 1 - T1¥S-R31lw, Sevier county, Arkansas, were given
PGW hydrocarbon designations HCB 147 and 148. Although
unconfirmed to date, the oil is believed to have been
recovered from the Jackfork Fm.



3. METHODS

Carbon isotopic analyses were performed on the solvent
(CH,C1 ) extractable fraction from each asphalt sample, and
bot% spe01mens of clarified whole crude oil. All determina-
tions were carried out in duplicate, using PGW - developed
techniqgues.

4, RESULTS AND CONCLUSIONS

Isotopic data for the asphalt and oil samples are presented

in Table 2. 1Included in this table are isotopic values for

two previously submitted asphalt samples, AK 187 and AK 188,
which were obtained from the same outcrop location as sample
HMB #1.

4.1 The isotopic values determined during the present study
ranged from -25.08 to =-25.72 ppt. Results for the P1§§
county asphalts indicated a slight enrichment in theg§
isotope in these samples, relative to the Sevier county
specimens. It is probable that these slight differences
reflect subtle variations in source facies, as all the
values are, in general, internally consistent.

4.2 The present results are in very good agreement with
previously determined isotopic values for asphalts
from this area. This strongly suggested that these
hydrocarbons all shared a common, or similar, source
provenance and were derived from the same source, or
suite of source, rocks.

4.3 The isotopic similarity between the Sevier and Pike
county asphalts and the Nix #1 oil was consistent with
the former being weathered and possibly biodegraded
residuals of the latter crude oil type. Carbon isotope
profiling of the hydrocarbon fraction make-up of the
0il and asphalts (yet to be conducted) should better
substantiate this relationship.

4.4 As initially discussed in PGW/31682/RB/2-5, the carbon
isotopic composition of the Arkansas asphalts clearly
distinguished them from the analogous Grahamites
typical of the S.E. Oklahoma Ouachita area. The 4 ppt
differential between the two sets of asphalts strongly
suggested that each group had an entirely different
source identity and provenance.

4.5 The source identity for these Arkansas hydrocarbons 1is
still problematical. It is evident that they were derived
from an 1sotop1§ally heavy source kerogen assemblage,
ranging from ¢ = -23 to =26 ppt; such material is not



RAS:yg

typically in keeping with Early Paleozoic sediments (i.e.
Devonian or older). A provenance from sediments of
Mississippian - Pennsylvanian age, or younger, may thus
be expected.

It is recommended that an effort be made to collect
representative organic-rich sediments, of Post-Mississip-
pian age, from S.W. Arkansas in order to investigdte their
source kerogen and kerogen pyrolysate carbon isotopic
make-up. In this way a possible source-hydrocarbon
correlation may be established.

.0 SSL(Lm(Jf

R.A. Sedivy

Attachments

cc: H.
J.
E.
R.
R.
F.

G. Bassett work by: J. Reymander
G. Grasselli R. Cavalier
Luttrell
Burwood
Drozd
mMarsek

PGw Files (8), (2-5)



SAMPLE

HMB #1

McLeod Lbr #1

Moody Shoal #1
Green's Chapel #1
Arkansas Asphalt #1

Sevier 0il Co. #1 Nix
Sevier 0il Co. #1 Nix

TABLE 1

PGW-FSB# PGW-HCB# LOCATION
891 189 11- 8S-3pW
892 181 36— 75-24w
872 182 8- 85-30W
873 183 4- 85-29W
874 184 4- 85-24W

147 1-105-31W
148 1-195-31W

COUNTY

Sevier
Pike
Sevier
Sevier
Pike

Sevier
Sevier



SAMPLE

HMB #1 .

McLeod Lbr #1
Moody Shoal #1
Green's Chapel #1
Arkansas Asphalt {1

Sevier 0il Co. #1 Nix
Sevier 0il Co. #1 Nix

AK 187, Sevier Co.
AK 188, Sevier Co.

TABLE 2

PGW-HCB #

180
181
182
183
184

147
148

p87
288

C, ppt

-25.72
-25.14
-25.36
-25.34
-25.08

-25.56

-25.85
-25.72
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T HE STANDARD OIL COMPANY

PGW/58582/RB/2-5

May 5, 1982
To: E. Luttrell
SPC Mid-Continent Division
Dallas
From: Petroleum Geochemistry Group é:'
Warrensville

Subject: Source Characterization of the Stanley Fm. in the
McCormick #1 Meyers Well - PGW/TM 044

Herewith two copies of Marsek's note (one for D. May) on the
subject study for your retention.

The majority of the source richness data was very much like that

typically found for the Stanley Fm. on previous occasions, Lean.
However, the limited carbargillite interval proved to be of

considerable interest. Despite the low kerogen Pyrolysis Index
(convertibility), the high kerogen content conferred an

attractive Potential Productivity on this interval (46 kg ton—l).
Pyrolysis and maturity data suggested that the sediment was best

regarded currently as a thoroughly immature, but potentially

productive, gas-condensate to wet gas source. As Marsek
comments, the exploration significance of this interval

undoubtedly depends on its thickness, distribution and over-
burdens it could have experienced elsewhere in the area.

Along with Frank, I would concur that the carbargillite is so
unlike previous Stanley Fm. sediments examined that one wonders
about its true identity. However, log analysis would tend to
confirm that it is in-situ as opposed to a concentrated and local
case of cavings. 1Is the stratigraphy definitive here, or are we
dealing with a localized curiosity within the Stanley Fm.?

/;%;Zyégég.jj%ih:¢e&:
P .

R. Burwood

RB:yg

cc: H.G. Bassett
J.G. Grasselli

R. Drozd
F. Marsek PROPERTY OF
PGW Files (B) (2-5) B8P EXPLORATION

FEFERENCE CENTER



THE STANDARD OIL COMPANY

To: D. May April 28, 1982
SPC Mid-Continent Division
Dallas File PGW/042882/FM/2-5
From: Petroleum Geochemistry Group, Job # PGW 82-3
Warrensville

Technical Memorandum (PGW/TM 44) - Geochemical Evaluation of a Section
of the Stanley Fm. in the McCormick #1 Meyers Well, Rockwall County, Texas.

A total of 15 cuttings samples, reported to be of Stanley Fm. sediments,
were received for source richness and maturity analyses. The samples were
representative of the 6,500 - 6,672 ft interval in the McCormick #l1 Meyers
well located 600 ft FNWL and 3,200 ft FSWL of Leonard Eastwood Survey A-79,
Rockwall County, Texas, The well, which TD'd at 6,672 ft, was drilled as
a Smackover and Ouachita facies test.

The samples were composited into 30 ft intervals and screened for Total

Organic Carbon (TOC) content using standardized PGW methods. Whole rock
vitrinite reflectance determinations were performed on selected samples.
A summary listing of the data is given in Table 1.

Except for an occurrence of coal in the 6,590 - 6,630 ft interval, none of
the sediments examined had enough organic carbon to be of interest as source
rocks, A relatively low TOC content in the coal (58.06 wt 7) suggested that
it was a carbargillite. Pyrolysis of this coaly sediment yielded a moder-
ately high amount of volatiles (S1 = 5.71 kg/ton) and a very high potential
productivity (82 = 48.31 kg/ton). Vitrinite reflectance data obtained from
the carbargillite and a typical shale 1lithology in the 6,660 - 6,672 ft in-
terval (0.47 and 0.49 %, respectively) showed the sediments to be immature.
This further suggested that the relatively high volatile yield (S1) of the
carbargillite was a result of the presence of lipid-like biopolymers or humic
acids incorporated into the sediments during initial deposition and not the
result of thermal decomposition of kerogen.

The high potential productivity of the carbargillite indicated that this sed-
iment, as represented by the sample, had Excellent source rock potential. Its
commercial potential would depend upon maturation of the carbargillite in ad-
dition to the thickness and regional extent of this sediment. The exact thick-
ness of the carbargillite in the McCormick #1 Meyers well was not clearly est-
ablished., Only one ten foot sample of the carbargillite (6,590 - 6,600 ft)
was received for amalysis., However, electric log analysis of the well section
between 6,590 and 6,630 ft indicated that the carbargillite was approximately
25 ft thick. The maturation of a good potential source rock of this thick-
ness in close proximity to reservoir rocks would constitute an attractive
senario for hydrocarbon generation and entrapment.

Although expected to be exclusively gas prone, pyrolysis-gas chromatography
demonstrated that the carbargillite would be gas condensate to gas prone at
maturity (GOGI = 0, 65).



A number of geochemical evaluations of Stanley Fm. sediments have been
conducted for the SPC Mid-Continent Division. 1In none of this previous
work were any carbargillite-like or coaly intervals or samples encountered.
The occurrence of the Stanley Fm. has been attributed to the result of
turbidite and sea fan depositional environments. The existance of coaly
sediments infers a much different deposition of enviromment in the part of
the Stanley in which the carbargillite reportedly occurs. It 1is therefore
suggested that the carbargillite may actually be part of the basal Jurassic
Cotton Valley Fm, which occurred above the Stanley in the #1 Meyers well.

Frake A Plaracte.

Frank A. Marsek

Table 1
cc: H.G. Bassett Work by: §S. Adams
J. G. Grasselli M. Bordonaro
E. E. Luttrell G. Cole
R. Lukco

R, Burwood
R. Drozd
PGW Files (0), (2-5)
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Key to Source Rock Evaluation Data Report

and Craphic 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
included in evaluation reports, it is of necessity compiled in concise forrm.
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=kty 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: 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/Regionz 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 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 vell 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 Grephic
Data Log. Un-numbered parameters appear in Data Report only.

GEOLOGIC DATA (Track 1)

Unique number given to each sample received and inventoriec
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, being:
CTG. Ditch Cutting
SWC. Side Wall Core
cC. Conventional Core
oC. 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
Depth (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):

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

SH. CALC
LST. ARG

SH. V. CALC -
LST. V. Aﬂqj'ZS-SO% qualifying component

} 11-25% qualifying component

% Carbonate mineral content by avidimetry. Used to determine
% 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 FbC, 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 shows.

SOURCE RICHNESS SCREEN (Track 3)

TOC (9):
TSE (10):
S1 (11):
s2 (12):
I

=

Visual Kerogen

Description (13)

—_—

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

%e¢ Thermally Distillable Hydrocarbons (Rock Eval €@ ¢ 300°C) -
Kg/Tn.

%¢ Potential Produgtivity. Thermally Pyrolysable Hydrocarbons
(Rock Eval 300-550"C) -~ Kg/Tn.

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

S1
Transformation Ratio SN

AL - Algal/Sapropel

AM - Amorphous

HE - Herbaceous

- Woody

- Coaly

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

IO
1

SOURCE MATURATION (Track &)

Gl (TSE)(14):

Gl (S1)(15):

TSE/S1:

KPI (16):

K2 (17)

K2(G):

%e Generation Index. TSE/TOC
Generation intensity based on abundance of Total Soluble

Extract.

%e 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 determine¢ Hydrogen

Index characterizing kerogen to hydrocarbon convertibility.

%, Potential Productivity (Analogous to S2 - Bitumen free

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

Productivity being exclusive to kerogen content only.

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



K2(0):

cocl (18):

%¢ Potential Productivity - Pyrolytic Hydrocarbon yield
as oil components (C5,) - Kg/Tn.

Cas-0il Generation Index. K2(G)/K2(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(GVG)(19) :

DOD (27):

- CPI (21):

- TAI (22):

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

DOD units being 100[1log(Ro*10)}]. Rq evaluated from linear
regression fit to observed data and quoted in 5 DOD increments.
Gradient of Sediment Maturity Profile {Depth vs. log Ro)
quoted in DOD units 1000 £t."1 or Km-1.

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

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

SOURCE POTENTIAL (Track 6)

Sections 23, 24 and 25 are used to complete a manual zonation (2i) of 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(X)
D 13C(TSE)

D 13C(XPY)

F3:dlc
9/23/€1

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

§13c Kerogen Pyrolysate (relative PDE 1)



TABLE 1

PAGE . 1
SUKMKARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY + Uus
STATE P TX
COUNTY/REGION/PROSPECT ¢ RBEXWALL
LOCATION + LEONARD EASTWOOD SVY
WELL/SITE ¢ MCCORMICK$1 MEYERS
API/0CS HE

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE S1 52 HI

FT BRT N0, TYPE /AGE (ABR.) 1  DESCRIPTION Z KG/TH KG/TN K6/TN KG/TN
6500 WA?38BS CTG NISS  STAN SHsCALC i1 +02
6510 WA9386 CT6 SHs CALC
6520 WA9387 CT6 SHyCALC
6330 WA9388 CT6 SHsCALC 13 '10
6540 WA9389 CTG SHCALC
6530 WA?I%0 CTG~ SHyCALC
6560 WA9391 CTG SHsCALC 21 42
4570 WA9392 CIG SHsCALC
6580 WA9393 CTG SH, CALC
6590 WA9394 CT6 COALsV.ARG 13 58.06 3.71 48,31 83
6630 WA9395 CT6 SHyCALC 14 21
6631 WA9396 CTG SHyCALL
6640 WA9397 CIG SHyCALC 15 W21
6630 WA9398 CTG SHyCALC

6660 WA9399 CTG SHyCALC



WELL/SITE ‘HCCORMICK$1 MEYERS PAGE 2

DEPTH TR GI 61 TSE K2  K2(6) K2(0) KPI GOGI CPI TAI RO D-13C D-13C p-13C
FT BRT (TSE) (S1) /81 KG/TN KG/TN KG/TN KG/TN 4 (K) (TSE) (KPY)
'Zo -Z. -Z *

6500
6510
6520
8530
6540
4550
4360
6570
4380
6590 .11 10 45,51 17,93 27.58 78 &5 47
6630
6431
6640
6650
6660 +49
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To:
From:

Subject:

OFFICE CORRESPONDENCE

90306

E. Luttrell Date: June 14, 1982
SPC Mid-Continent Office - Dallas

Petroleum_ Geochemistry Group File: PGW Files (0), (2-5)
Warrensville 7715 2 o
Sheraton #1 Bean Well, Ref.: Q

Clark County Arkansas
-- Report PGW/TM 50

——

Herewith for your retention two copies (one for C.A.0. Titus) of
the subject report.

As on previous occasions, the Stanley Fm. again appeared to have
been a rather unattractive and poor source rock. Despite the advanced
thermal maturity observed, it is likely that the now spent organic
richness never exceeded 1% TOC content and was probably, and frequently,
less than 0.5%. Thus the trend seems to be consistent from south central
Texas, through southern Oklahoma and into S.W. Arkansas.

The advanced thermal maturity of the Stanley Fm. observed in the
well is interesting and undoubtedly relates to its proximity to the
core of the Ouachita's. Whether maturity was derived from overburden
considerations or was a facet of tectonic controlled heat flow, is
conjectural. I would suspect the latter.

We have had some contact with C. Titus concerning a possible
Mid-Continent -- PGW field trip to S. W. Arkansas. Our objective
would be to obtain Miss-Pennsylvanian (possibly Cretaceous) outcrop
sampled materials in an effort to track down the possible progenitor(s)
of the Arkansas asphalts. As you know, there are isotopically significantly
different to the Ouachita Grahamites from S. Oklahoma, and a quite separate
source provenance is suspected. We are hoping that this trip can be
arranged for September next.

. wood
/ﬁyp R. Burwoo

RB:bes

Enclosures: 2
cc: Vﬁf/if Bassett

J. G. Grasselli

R. J. Drozd _
F. A. Marsek PROFE Y
PGW Files (0), (2-5) BP EXPLORATY, "

REFERENCE 3% .. -

Fe .
g oeorowmemmy  nis 00
4



SOHIO PETROLEUM COMPANY

To: C. A. 0. Titus ) June 14, 1982
SPC Mid-Continent Division
Dallas File: PGW/052882/FM/2-5
From: Petroleum Geochemistry Group Job #PGW 82-42
Warrensville

Technical Memorandum (PGW/TM 50) - Geochemical Evaluation of Mississippian
Stanley Fm. Sediments Penetrated in the Sheraton #1 Bean Well, Clark County,
Arkansas

The Sheraton #l1 Bean well, located in SE, NE, Section 15 T5S - R23W, Clark
County, Arkansas, was spudded in the Stanley and TD'd in the Stanley at
2,905 ft below the surface. Cuttings samples representative of the 40 to
2,905 ft interval of the well were received and analyzed for source richness
and maturity using standardized PGW methods.

A summary listing of the geochemical data for this well is presented in

Table 1. As in previous geochemical evaluations of Stanley Fm. sediments
conducted for the SPC Mid-Continent Division, none of the Stanley sediments
examined were concluded to be of commercial source interest. Only 4 of 94
samples analyzed had TOC contents in excess of 0.50 wt% and all were less than
0.60 wt?Z (Table 1). Based on these low TOC values the Stanley sediments
penetrated in the #1 Bean well were dismissed as possible source rocks.

Reasonably good whole rock vitrinite reflectance data were obtained from the
cuttings samples. Reflectance values ranged from 1.60 to 2.42% increasing with
depth. These data indicated that the Stanley sediments in the vicinity of the
#1 Bean were well into the gas generation regime and any Stanley sediments with
source potential would probably be spent. The high reflectance values also
suggested that the Stanley sediments toward the bottom of the well had been
subjected to conditions approaching low grade thermal metamorphism and that the
Stanley Fm. in the general vicinity had been buried to a much greater depth at
some time in the geological past. Any reservoired liquid hydrocarbons in these
Stanley sediments would have been thermally cracked and would now be dominantly
to exclusively gaseous.

Frank A. Marsek

FAM:bes

Table 1

cc: H. G. Bassett Work by: G. A. Cole
J. G. Grasselli S. S. White
R. Burwood
R. J. Drozd

F. Luttrel] PCW Files (0), (2-5)



Key to Source Rock Evaluation Data Report.

and Craphic Log

This listing 15 {ntended as an abbreviated guide to the criteria and parameters
used in the subject Data Report and Graphic Log. In that it will routinely be
included in evaluation reports, it is of necessity compiled in concise forr.
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
wil) be covered more fully in an Interpretative Guide and Glossary to be issued

in Prospectus form later.
Where pcssible, 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 vell 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 standard
code. Where offshore areas involved, abbreviation compounded
vith CS (Continental Shelf), eg., CDN CS.

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

State:
per Zip-Coded mail system.

Countz/Regionz 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.

Giving a more precise location of well or site being Township-

Location:
Section-~-Range designation for U.S. domestic or coordinaies
or seismic line/shot point for non-domestic.

UellZSite: 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

offshore (CSC) U.S. dorestic wells.

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

GECLOGIC DATA (Track 1)

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

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

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

Sanpie Number:

Description as to origin of sediment specimen, being:
CTG. Ditch Cutting
SWC. Side Wall Core
cc. Conventional Core
ocC. Outcrop sample {rom measured section
ROC. Random outcrop sample.

Sample Tvpe:

Epoch/Age (1): Standard geologic ubbreviation (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 is incluced
in Data Report and Graphic Log printouts.

Formation (2):

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

Civen by standard geologic abbreviations (up to ten characters)

Lithologv (L):

{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 gualifier controlled by % content eg:



SH. K
LST. -; 0-10% qualifying component

SH. CALC
LST. ARG

SH. V. CALZ} 26-50% qualifying component

} 11-25% qualifying component

LST. V. AR

Carbonate (5): % Carbonate mineral content by avidimetry. Used to determine
% 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 FDC, 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 shovs.

SOURCE RICHWESS SCREEN (Track 3}

T0C (9): % Total Organic Carbon (bitumen-free)

TSE (10): 7, Total Soluble Extract (Cis.; sulfur-free) - Kg/Tn.

$1 (11): %+ Thermally Distillable Hydrocarbons (Rock Eval @ ¢ 300°C) -
Kg/Tn.

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

(Rock Eval 300-550°C) - Kg/Tn.

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

Sl
< e ———
Transformation Ratio ST . S5

.

Visual Kerogen AL - Algal/Sapropel
Cescrintion (13) AM - Amorphous
HZ - Herbaceous
W - Woody
C - Coaly
E - Exinite (Palynomorphs, Cutin, etc.)
M - Major; S - Subordinate; T - Trace.

SOURCT MATURATION (Track &)

Gl (TSET)(1k): %. Generation Index. TSE/TOC
Generation intensity based on abundance of Total Solutile
Extract.

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

TSEZSI: Ratio of Extractable to Distillable Hydrocarbons. Guice 0

abundance of heavy, intractable bitumen asphaltene content.

kP1 (16): %, Kerogen Pyrolyeis Index (Hydrogen Index - Bitumen free

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

Index characterizing kerogen to hydrocarbon convertibility.

K2 (17) 4. 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.

K2(G): 4. Potential Productivity - Pyrolytic Hydrocarbon yield as
cas (Cy - Cg) - Kg/Tn.




K2(0):

cocl (18):

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

Cas-0il Generation Index. K2(C)/K2(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(av;?(19):

DOD (22):

CPl (21):

TAI (22):

4 Phytoclast Vitrinite Reflectance. Ripdom anistropic
readings of autochthonous population.

DOD units being 100(log(Ry°10)]. Ry evaluaied from linear
regression fit to observed data and quoted in 5 DOD incrementis.
GCradient of Sediment Maturity Profile (Depth vs. log Ro)

quoted in DOD units 1000 rt.~1 or Km-1.

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

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

SOURCE POTENTIAL (Track 6)

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

SCURCE CAR3ON ISOTOPIC‘DEECRI?TION (Data Report Only)

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

D 13C(xPY)

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

513c xerogen Pyrolysate (relative PDB 1)



TABLE 1

FAGE . 1
SUMMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY L us
STATE ¢ AR
COUNTY/REGION/FROSPECT ¢ CLARK
LOCATION + SECIS,T35R23W
WELL/SITE ¢ SHERATON#1 BEAN
API/0CS S

DEFTH SAMPLE SAMPLE EPOCK FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 Hl
FT BRT NO. TYPE /AGE (ABR.) X DESCRIPTION % KG/TN KG/TN KG/TN KG/TN

40 WB2209 CTG HISS  STAN SH 8 44

T WB2210 CT6 SH 4 W31
103 wB2211 CT6 SH 8 45
131 WB2212 CT6 SH 8 A2
159 WB2213 CT6 SHyCALC 14 1
186 WB2214 CT6 SH 6 37
241 WB2215 CT6 SH 8 45
269 WR2216 CTG SH 8 V39
297 WB2217 CT6 SH 9 R
324 WR2218 CTG SH 9 .28
352 Wp2219 CT6 SHyCALC i1 4l
379 WR2220 CTG SH 4 33
407 WE2221 CTG SH 4 vl
435 WB2222 CT6 SH 3 39
462 WB2223 C16 SH 7 +33
493 WR2224 CT6 SH 4 32
525 WB2225 CT6 SH 6 29
357 WB2226 CI6 SH 9 +34
J88 WRE2227 CTG SH 9 34
620 WB2228 CTG SH 8 39
651 WB2229 CIG SH 7 41
682 WB2230 CTG SH 10 140
714 WB2231 CTG SH 10 +34
735 WR2232 CTG SHeV.CALL 26 37
785 WR2233 CT6 SH 8 42
BIS WR2234 CT6 SH 9 +40
845 WB2235 CT6 SH 7 45
875 WB22346 CT6 SH ? 147
#30 WB2237 CT6 SH 9 46
960 WB2238 CTG SH 9 A3
990 WR2239 CT6 SH 9 WAl
1020 WB2240 CTG SH 9 39
1050 WB2241 CTG SH 8 43
1080 WE2242 CT6 SH 8 44
1110 WB2243 CT6 SH g 43
1140 WB2244 CT6 SH 9 A4
1170 WB2245 CTG SH 9 44



WELL/SITE JSHERATON#1 BEAN FAGE v 2

DEFTH TR GI 61 TSE K2  K2(6) K2(0) KPI G66GI CPFI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KG/TN KG/TN KG/TN KG/THN 4 (K) (TSE) (KPY)
'Zo 'Zo 'Zo

40 1,60
73
103
131
159
186
241
269
297
32

352
379
407
433
462 1,75
493

325

397
388
620
651 1.
682
714
755
783
813
845
873
930
760 1.93
790
1420
1030
1030
110
1140
1170

1473



FAGE o3 WELL/SITE ISHERATON$1 BEAN

DEFTH SAMFLE SAMFLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC  TSE 51 52 HI

FT BRT ND. TYPE /AGE (ABR.) %  DESCRIPTION 2 Kb/TN K6/TN KG/TN KG/TN
1200 WB2244 CTG SH 7 42
1230 WB2247 CI16 SH 9 39
1260 WE2248 CT6 SH 7 A2
1290 WB2249 CTG SH 9 +38
1320 wB2230 CT6 SH 8 +40
1350 WB2251 CTG SH 8 +40
1380 WB2252 CI6 SH 7 39
1410 WB2233 C16 SH 8 34
1440 WB2234 CTG SH 8 133
1470 WB2235 CT6 SH 10 W34
1500 WB2236 CT6 SH 8 33
1330 WB2257 CT6 SH 8 W39
1560 WB2238 CT6 SH ? +40
1590 WB2239 CT6 SH 8 40
1620 WB2260 CT6 SH 8 42
1650 WB2261 CT6 SHsCALC 11 41
1680 WB2262 CT6 5H 10 +39
1710 WB2263 C16 SHyCALC f1 134
1740 WB2264 (16 SH:CALC 13 40
1770 WB2265 CTG SH 8 39
1800 WB2266 CT6 SH 7 43
1830 WB2267 CT6 SH 8 a9
1860 WB2268 CTG SH 10 +40
1890 WB22469 CTG SHsCALC 15 .38
1920 WB2270 CT6 SH 10 39
1950 WB2271 CT16 SHyCALC 12 35
1980 wB2272 Ci6 SH 9 34
2010 WB2273 CTG SH 9 +36
2040 WB2274 CTG SH 8 39
2070 WB2275 CT6 SH 9 138
2100 WB2276 CT6 SHyCALC i1 136
2130 WB2277 CT6 SH ? 37
2160 WB2278 CT6 SH 7 39
2190 WB2279 CT6 SH ? +40
2200 WB2280 CT6 SH b4 41
2250 wB2281 CT6 SH 9 39
2280 wB2282 CT6 SH 9 4l
2310 wp2283 CIG SH 8 44
2340 WB2284 CT6 SH 8 42
2370 WB2285 CT6 SH 7 44
2400 WB2284 CT16 SH 7 +43
2430 WB2287 CT6 SH 7 A1
2460 wB2288 CT6 SH 8 44
2490 Wp2289 CT6 §H 9 42
2320 WB2290 CT6 SH 8 +40
2350 we2291 CT6 SH 8 138
2580 we2292 CT6 SH N .38
2610 wB2293 CT6 SH 4 39
2640 WB2294 CTG SH 6 33



WELL/SITE iSHERATON$1 BEAN ‘FAGE . 4

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

FT BRY (TSE) (51) /S1 KG/TN KG/TN KG/TN KG/TN A {K} (TSE) (KPY)
'Zo 'Zn 'Zu

1200

1230

1260 2,01
1290

1320

1350

1380

1410

1440

1470

1500

1530

1550 211
1590
1620
1650
1680
1710
1740
1770
1800
1830
1860
1890
1520
1950
1980
2010
2040
2070
2100
2130
2160 2123
2190
2200
2250
2280
2310
2340
2370
2400
2430
2460
2490
2520
2550
2580
2610
2640

ra
ra
wn

ro
&
[)S)



FAGE .9

WELL/SITE JSHERATON$1 REAN

DEPTH SAMFLE SAMFLE EFOCH FORM LITHOLOGY CO3 VISUAL KEROGEM TOC

TSE 51 §2 HI
KG/TN KG/TN KG/TN KG/TN

FT BRT NO., TYPE /AGE (ABR.) X DESCRIPTION 1
2670 WR2295 CTG SH 4 +40
2700 WB2296 C76 SH 7 39
2730 WR2297 C16 SH 8 33
2760 WB2298 CT6 SH 6 40
2790 WB2299 CT6 SH 3 38
2820 WE2300 CT6 SH 6 V37
2830 Wr2301 CTG SH 6 W37
2880 WR2302 CT6 SH & 38



WELL/SITE (SHERATON#1 BEAN “FAGE v b

DEPTH TR 6I 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 A (K) (TSE) (KFY)
-ZO =% o

2670
2700
2730
2760 2,46
2790
2820
2850
2880 2:49
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THE STANDARD OiL COMPANY

SOHIO PETROLEUM COMPANY
Geochemistry Group

To: R. Cobb November 18, 1982
SPC Mid-Continent Region
Dallas PGW/111782/FM/2-5
From: Petroleum Geochemistry Croup Job No.:.82-72
Warrensville

Subject: Geochemical Evaluation of Selected Cuttings from the _
Sinelair 1~Herrick Well, Pushmataha County, Cklahagma. é: 2 / p;f;
Exploration Brief (PGW/EB 017).

The Sinclair 1-Herrick well is located in Section 11,
T2N-R20E of Pushmataha County. It was drilled on the crest
of the Albion Anticline in the southern Potatoe Hills. The
well reportedly spudded in Womble Shale, penetrated a thrust
fault, and went into Bigfork Chert. It reached TD at 3,002
ft. in Womble Shale.

A total of five 30 foot composited cuttings samples
from a depth range of 430 - 2,800 ft. were received and
given PGW well sample designations WB 6042 - WB 6046. The
samples were screened for source richness and maturity using
standardized PGW methods which ir=zluded TOC (bitumen free),
pyrolysis (Rock Eval), and vitrinite reflectance (whole
rock). Detailed pyrolysis gas chromatography was performed
on samples of source interest selected on the basis of the
screen data.

The geochemical data for the five well cuttings is
given in Table 1. The vitrinite reflectance values reported
were determined on vitrinite-like matter and may not be
indicative of the true thermal maturity of the sediments.
However, the pyrolysis results tended to support an oil
mature to threshold gas mature assessment of the- sediments
as suggested by Ro values of 0.79% and 1.06% at 500 ft. and
2,700 ft., respectively. - Limited to only two
determinations, the reflectance data gave no indication of a
thrust fault but did show that the sediments were previously
buried to a greater depth. They were probably uplifted out
of the hydrocarbon generation window and are now dormant at
their present depth.



11/722/82
2

The three Womble samples between 430 ft. and 600 ft.
all had Good TOC contents in excess of 1.00% and Moderate to
Good pyrolytic (S2) yields ranging from 1.45 to 4.73 kg/ton.
Based on their maturity levels these sediments had probably
generated some hydrocarbons at depth but generation
apparently ceased before the sediments reached their peak
generative capability. The sediments were assessed to still
have Moderate to Good commercial source potential remaining.
Gas/0il Generation Indices (GOGI's) ranging from 0.34 to
0.47 suggested that these sediments now have mixed oil and
gas prone potential. They may have been more o0il prone
prior to their entry into the oil generation window.

The Womble samples from 2,700 ft. and 2,800 ft. had
only Marginal TOC contents and Negligible pyrolytic yields.
Meither of these samples ever had any commercial source
potential and appeared to be representative of a facies
change in the Womble Formation.

With the proximity of reservoir rocks, the occurrence
of Womble sediments similar to those between 430 ft. and 600
ft. in a sustained, mature geothermal regime, would
constitute a prospective exploration target.

e (. JPariike

F. A. Marsek

FAM:bes
Enclosure: Table 1

ce: H. G. Bassett
J. G. Grasselli
R. Burwood
R. J. Drozd
E. Luttrell
PGW Files (0), (2-5)



TABLE 1

PAGE . 1
SUKKARY DATA FILE
GEOCHEKICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY ' Us
STATE ¢ K
COUNTY/REGION/PROSPECT ¢ PUSHMATAHA
LOCATION + SEC11,T2NR20E
WELL/SITE ¢ SINCLAIR 1-HERRICK
APL/0CS HIE

DEPTH SAHPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KEROGEW TOC

TSE

Si

52

HI

FTBRT NO. TYPE /AGE (ABR.) I  DESCRIPTION I KG/TH XG/TN K6/TN KG/TN
430 WB4042 CTG ORD  WONB SH.CALC 14 1.17 25 143 124
500 WB40AZ CTG ORD  WOMB SHsCALC 13 1.51 23 2,05 138
400 VB4OA4 CYG ORD  WOMB SH/V.CALC 29 .37 S50 4,73 200

2700 WB60AS CTG ORD  WOHB SHsCALC 14 b 23 WAL 89
2800 WB6044 CTG ORD  WOMB SH.CALC 12 +A8 20 30 63



WELL/SITE SINCLAIR 1-HERRICK PAGE 2

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

FT BRT (TSE) (S1) /S1 KG/TH KG/TN KG/TN KG/TH (K} (TSE) (KPY)
e -1, =Le
430 .15 21 1,88 47 177 137 W34
500 .10 15 2,57 W25 1,82 1720 WAl 09
600 .10 21 4,88 1,56 3.32 206 +47
2700 .36 50 1.08

2800 .40 A2
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THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY

Geochemistry Group

R. Cobb December 13, 1982
SPC Mid-Continent Region

Dallas PGW/121082/FM/2-5
Petroleum Geochemistry Group Job No.: PGW 82-78
Warrensville

Subject: Geochemical Evaluation of Selected Cuttings from the

Gragg 1-Kenman and 1-Laycock Wells, Pushmataha County,
Oklahoma -- Exploration Brief (PGW/EB 021).

The 1-Kenman well was drilled in Section 8, T2N-R19E of
northern Pushmataha County, Oklahoma to a TD of 3,898 rt.
The well penetrated a section of Arkansas Novaculite,
Missouri Mountain Shale, and Blaylock Sandstone; a partial
section of Polk Creek Shale and reached TD in the Big Fork
Chert or Womble Shale.

Four composited cuttings samples, two representative of
the Arkansas Novaculite (250 - 270 ft., and 500 - 530 ft.),
one representative of the Missouri Mountain Fm. (870 - 910
ft.) and one representative of the Polk Creek Shale (1,380 -
1,470 ft.) were received for source rock analyses. The
samples were given PGW well sample identification numbers WB
6520 - WB 6523, respectively, and analyzed using
standardized PGW methods including TOC (bitumen free),
pyrolysis (Rock Eval) and whole-rock vitrinite reflectance.
The geochemical data for these 1-Kenman well samples is
given in Table 1.

PROFERTY OF
BP EXPLORATION
REFERENCE CENTER
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December 13, 1982
Page 2

Only one sample representative of the Arkansas
Novaculite between 500 ft., and 530 ft., had sufficient TOC
contents (0.59 wt%) to be considered as a possible source
sediment. However, the TOC content of this sample was not
considered to be characteristic of a commercial source rock.
All of the samples showed negligible potential
productivities (S2).

A reflectance value of 0.96% determined on the
Novaculite sample from the 500 - 530 ft. interval indicated
that the sediments penetrated in the well had reached 0il to

threshold gas maturity at their maximum depth of buriazal.

The 1-Laycock was drilled in Section 17, T2N-R19E of
northern Pushmataha County about one mile south of the
1-Kenman. This well was spudded in Mississippian Stanley

Shale and reached TD at 3,520 ft. in the Stanley.

Three 30 ft. composited cuttings representative of the
860 - 890 ft., 1,590 - 1,620 ft., and 2,250 - 2,280 ft.
intervals of the well were received for source rock
analyses. The samples were given PGW well sample
designations WB 6524 - WB 6526, respectively. The

geochemical data for these three samples are presented in

Table 2.

Vitrinite reflectance values of 0.83% (860 ft.) and
0.90% (1,590 ft.) were consistent with a 0.96% Ro value
determined on a Novaculite sample from the nearby 1-Kenman
well. These data indicated that most the Ouachita facies
sediments in the viecinity of the 1-Kenman and 1-Laycock
wells were thermally mature and had reached the peak oil
genefation regime during their burial history.
Significantly, the thermal maturity of the Stanley sections
penetrated were apparently greater than in the adjacent

Herndon 1-Flatt well (Section 10, T2N-R18E) ef PGW/EB 022.



December 13, 1982
Page 3

One interval of the Stanley (860 - 890 ft.) showed a
Good organic carbon content (1.31 wt%) and Moderate
potential productivity (1,47 kg/ton). Pyrolysis-gas
chromatographic analyses of this sample produced a Gas/0il
Generation Index of 0.39 indicating mixed oil and gas
potential for the interval. Based on these data the
interval was assessed to have limited loecal hydrocarbon
generating potential and might be expected to source

non-commercial oil and gas shows in wells drilled in the

area.
/
|
pp F. A. Marsek
FAM:bes

Enclosures: Tables 1 and 2

cec:

H. G. Bassett

J. G. Grasselli

R. Burwood

R. J. Drozd

E. Luttrell

PGW Files (0), (2-5)



PAGE . 1

SUKMARY DATA
GEQOCHEMICAL SOURCE ROCK POTENTI

L EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

API1/0CS

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CD3 VISUAL KEROGEN TOC  TSE

FT BRT NO. TYPE /AGE

250 WB4520 CT6  DEV
300 WB&521 CT6  DEV

[
L]

e ®4 00 ao we

]

oK

PUSHNATAHA
SECB, T2NR19E
GRAGE 1-KENMAN

51

52

RI

870 WR&S22 CTG SIL  MOMT SH 9

1380 WB4523 CTG ORD

(ABR.,) %  DESCRIPTION I K6/TN KG/TH K6/TN KG/TN

ARKN SHy sCHTY 9 42 16 W25 60
ARKN SH»CHTY 10 59 1% U IY 76
W27 4,30 111

POLK SHyCALC 11 38 g2 .18 0



WELL/SITE 1BRAGG 1-KENMAN PAGE . 2

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) /81 KG/TH XG/TN KG/TN KG/TN X (K) (TSE) (KPY)
-ZO 'ZQ 'Zo
230 .39 I8
300 .26 27 W96
8720 .32 52

1380 .40 33
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SUMNMARY DATA FILE
GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION
COUNTRY ' Us
STATE y 0K
COUNTY/REGION/PROSPECT ! PUSHMATAHA
LOCATION + SEC17,T2NR19E
HELL/SITE + GRAGG 1-LAYCOCK
AP1/0CS i

DEFTH SANPLE SAMPLE EPOCH FORM LITHOLOGY CD3 VISUAL KEROGEN TOC  TSE 51 82 HI

FT BRT NG, TYPE /AGE (ABR.) X DESCRIPTION X KG/TN KG/TN XG/TN K6/TN
840 WBAS24 CTG  KISS  STAN SH 10 1,31 22 1,47 112
1590 WB6525 CT6 MISS  STAN SHyCALC 14 +31 Q06,30 '

2250 WB4S26 CT6 MISS  STAN SHsCALC 17 A3 02 12 28



WELL/SITE $GRAGG 1-LAYCOCK PAGE . 2

DEPTH TR 61 GI TSE K2  K2(6) K2(0) KPI G6OGI CPI TAl RO D-13C D-13C D-13C

FT BRT (TSE) (81) /81 KG/TM KB/TH KG/TN KG/TN L (K} (TSE) (KPY)
-Z. -Z. -Z.
840 .13 17 1,87 92 1,35 143 +39 83
1590 .17 19 43 13 30 139 A2 90

2250 .14 5
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THE STANDARD OIL COMPANY

SOHIO PETROLEUM COMPANY

Geochemistry Group

R. Cobb December 13, 1982
SPC Mid-Continent Region

Dallas PGW/121082/FM/2-5
Petroleum Geochemistry Group Job No.: PGW 82-78
Warrensville

Subject: Geochemical Evaluation of Selected Cuttings from the

Gragg 1-Kenman and 1-Laycock Wells, Pushmataha County,
Oklahoma -- Exploration Brief (PGW/EB 021).

The 1-Kenman well was drilled in Section 8, T2N-R19E of
northern Pushmataha County, Oklahoma to a TD of 3,898 ft.
The well penetrated a section of Arkansas Novaculite,
Missouri Mountain Shale, and Blaylock Sandstone; a partial
section of Polk Creek Shale and reached TD in the Big Fork
Chert or Womble Shale.

Four composited cuttings samples, two representative of
the Arkansas Novaculite (250 - 270 ft., and 500 - 530 ft.),
one representative of the Missouri Mountain Fm. (870 - 910
ft.) and one representative of the Polk Creek Shale (1,380 -
1,410 ft.) were received for source rock analyses. The
samples were given PGW well sample identification numbers WB
6520 - WB 6523, respectively, and analyzed using
standardized PGW methods including TOC (bitumen free),
pyrolysis (Rock Eval) and whole-rock vitrinite reflectance.
The geochemical data for these 1-Kenman well samples is
given in Table 1,

PROPERTY OF

BP EXPLORATION
REFERENCE CENTER

FEWw/Es
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Only one sample representative of the Arkansas

Novaculite between 500 ft., and 530 ft., had sufficient TOC
contents (0.59 wt%) to be considered as a possible source
sediment. However, the TOC content of this sample was not
considered to be characteristic of a commercial source rock.
All of the samples showed negligible potential

productivities (S2).

A reflectance value of 0.96% determined on the
Novaculite sample from the 500 - 530 ft. interval indicated
that the sediments penetrated in the well had reached oil to

threshold gas maturity at their maximum depth of burial.

The 1-Laycock was drilled in Section 17, T2N-R19E of
northern Pushmataha County about one mile south of the
1-Kenman. This well was spudded in Mississippian Stanley

Shale and reached TD at 3,520 ft. in the Stanley.

Three 30 ft. composited cuttings representative of the
860 - 890 ft., 1,590 - 1,620 ft., and 2,250 - 2,280 ft.
intervals of the well were received for source rock
analyses. The samples were given PGW well sample
designations WB 6524 - WB 6526, respectively. The
geochemical data for these three samples are presented in

Table 2.

Vitrinite reflectance values of 0.83% (860 ft.) and
0.90% (1,590 ft.) were consistent with a 0.96% Ro value
determined on a Novaculite sample from the nearby 1-Kenman
well. These data indicated that most the Ouachita facies
sediments in the vicinity of the 1-Kenman and 1-Laycock
wells were thermally mature and had reached the peak oil
genefation regime during their burial history.
Significantly, the thermal maturity of the Stanley sections
penetrated were apparently greater than in the adjacent

Herndon 1-Flatt well (Section 10, T2N-R18E) cf PGW/EB 022.
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One interval of the Stanley (860 - 890 ft.) showed a
Good organic carbon content (1.31 wt%) and Moderate
potential productivity (1.47 kg/ton). Pyrolysis-gas
chromatographic analyses of this sample produced a Gas/0il
Generation Index of 0.39 indicating mixed o0il and gas
potential for the interval. Based on these data the
interval was assessed to have limited local hydrocarbon
generating potential and might be expected to source

non-commercial o0il and gas shows in wells drilled in the

area.
/
L
pp F. A, Marsek
FAM:bes

Enclosures: Tables 1 and 2

cc:

H. G. Bassett

J. G. Grasselli

R. Burwood

R. J. Drozd

E. Luttrell

PGW Files (0), (2-5)
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SUMNNARY DATA FILE

GEOCHEMICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY ¢ Us

STATE + 0K
COUNTY/REGION/PROSPECT ¢ PUSHMATAHA
LOCATION + SEC8, T2NR19E
WELL/SITE ¢ GRAGG 1-KENMAN
AP1/0CS S

DEPTH SAMPLE SAMPLE EPOCH FORM LITHOLOGY CO3 VISUAL KERDGEN TOC TSE

81

52

RI

FT BRT NO. TYPE /AGE (ABR.) % % KG6/TN KG/TN KG6/TN KG/TN
250 WB6520 CT6 DEV  ARKN SHy,CHTY 9 42 6 B 60
500 WB6S21 CT6 DEV  ARKN SHyCHTY 10 99 1% Y N 76
B70 WB&S22 CTG SIL  MOMT SH 9 27 4 030 111
1380 WB6523 CT6 ORD  POLK SHeCALC 11 +36 Jd2 .18 50



WELL/SITE 'GRAGG 1-KENMAN PAGE . 2

DEPTH TR 6I GBI TSE K2  K2(6) K2(0) KPI G6OGI CPI TAI RO D-13C D-13C D-13C

FT BRT (TSE) (S1) /S1 KB/TN X6/TN KG/TN KG/TN X (K) (TSE) (KPY)
'Zo 'Zo "Zo
250 .39 38
500 .24 27 96
870 .32 52

1380 .40 33
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TABLE 2

DATA FILE

Y
GEOCHEKICAL SOURCE ROCK POTENTIAL EVALUATION

COUNTRY

STATE
COUNTY/REGION/PROSPECT
LOCATION

WELL/SITE

AP1/0CS

*e 20 o0 oo o0 40

us

0K

PUSHMATAHA
SEC17,T2NR19E
GRAGG 1-LAYCOCK

DEPTH SANPLE SAMPLE EPDCH FORM LITHOLOGY CO3 VISUAL KEROGEN TOC TSE 51 82 )

FT BRT NO. TYPE /AGE

(ABR,) X DESCRIPTION X KG/TN KG/TN KG/TN K6/TN

840 WB&S24 CTG  MISS STAN SH 10 1.3 22 1,47 112
1590 WB6S25 CT6  MISS  STAN SHsCALC 14 W31 06 30 97
2250 WB6526 CTG  MISS  STAN SH.CALC 17 A3 Q02 .12 28



WELL/SITE {GRAGG 1-LAYCOCK PAGE .2

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

FT BRT (TSE) (S1) /81 KG/TN KB/TN KG/TN KG/TN ¥ (K} (TSE) (KPY)
'Zo "Zo ‘Zo
860 .13 17 1,827 .92 135 143 +39 +83
1590 .17 19 +43 43 W30 139 A2 +90

2250 .14 5
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AND
THERMAL MATURITY ASSESSMENT
OF THE
STEWART 1-8 WELL
WEYERHAEUSER ACREAGE
HEMPSTEAD COUNTY, ARKANSAS
EXPLORATION BRIEF (PGG/EB413)
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STANDARD OIL PRODUCTION COMPANY

Petroleum Geochemistry Group

TO: A. Krancer DATE: January 12, 1988
Exploration-Onshore, Houston
FILE: PGG/011288/GC/2-8
FROM: Petroleum Geochemistry Group
Freeport Laboratory, Dallas CLASS.: CONFIDENTIAL

SUBJECT: Source Quality Evaluation and Thermal Maturity Assessment of the
Stewart 1-8 Well, Weyerhaeuser Acreage, Hempstead County,
Arkansas--Exploration Brief (PGG/EB413)

Well cuttings samples from the 0-8518’ interval (TD at 8518’) from the
Stewart 1-8 well, Weyerhaeuser acreage, Hempstead County, Arkansas, were
received for thermal maturity assessment vial whole-rock vitrinite
reflectance techniques and for source quality determination (total
organic carbon [TOC], Rock-Eval 8, and Sg pyrolytic yields). Samples
were selected on a 500’ basis. Data results are listed in Table 1 and
the vitrinite reflectance profile is graphically illustrated in Figure 1.
No detailed stratigraphic information was provided for this well site,
but PGG was informed that the 0-1000’ section was Cretaceous in age and

the interval greater than 1000’ belonged to the Ouachita flysch series.

A total of 25 samples were selected for vitrinite reflectance analyses.
From these twenty-five (25) samples, seven (7) contained no measurable
vitrinite and were reported as "NDP" (mo determination possible). Two (2)
samples (from 300’ and 500’) were from the Cretaceous rocks which
indicated that this section was immature as shown by a R, of 0.33% at
500’. Sixteen (16) samples from the Pennsylvanian age flysch rocks
yielded useable results and a linear regression was applied to this data

set . The regression analysis indicated:

1.) The surface R, was approximately 0.3% indicating that the

surface rocks of Cretaceous age were immature.
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2.) The Cretaceous-Pennsylvanian unconformity occurred at
approximately 1000’. The pennsylvanian rocks at this boundary had an R,
of about 1.0%. The dominant gas generation threshold (DGGT; 1.00% R,)
occurred at this point. DGGT is where the kerogen begins generation of
gaseous products and where oils begin to thermally crack into lighter
components. All Pennsylvanian age rocks in this well, therefore, are

beyond the oil generation window of 0.8 to 1.0% R,.

3.) The rocks between 1000’ to 3440’ (1.0 to 1.35% R,) could
reservoir oils, and the rocks between 3440 to about 5900’ (1.35 to 1.75%
Ro) could reservoir light oils and condensates, respectively. Only dry

gas would be expected from 5800’ to TD (R, greater than 1.75%).

4.) Thermally spent rocks (>2.0% R,) were penetrated from 6890’

to TD. Only dry gas would be reservoired in these rocks.

5.) The regression calculated a maturity gradient of 4.94 DOD
units/1000°’ with a correlation coefficient of 96%. The gradient of the
Stewart 1-8 well correlated reasonably well with gradients calculated
from other wells in the OQOuachita region. However, this well had a
slightly higher maturity gradient possibly indicating that this local
area had a higher geothermal gradient in the past. Gradients for other
wells were: Shell 1-26 Arivett (Pike County, Arkansas)- 4.06 DOD
units/1000°, Campbell 1-24 well (Atoka County, Oklahoma)- 4.85 DOD
units/1000’, Getty 1-20 Morris well (Pushmataha County, Oklahoma)- 4.43
DOD units/1000’, Trotter-Dees 1-29 well (Pushmataha County, Oklahoma)-
4.31 DOD units/1000’, the Weyerhaeuser 1-15 well (Pushmataha County,
Oklahoma)- 4.43 DOD units/1000’, and the Weyerhaeuser 1-7 well (Le Flore
County, Oklahoma)- 4.24 DOD units/1000°.

6.) Typical surface R, values without erosion are generally
accepted as being 0.15-0.20%. Using a 0.20% Ry value for the surface,

about 13340’ of erosion has occurred at this site.
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Source rock analyses for the Stewart 1-8 well indicated that the
Pennsylvanian section penetrated had no source potential, whatsoever.
The TOC contents averaged 0.33% (ranged from 0.17-0.62%); Sj and Sg
pyrolytic yields averaged 0.03 and 0.14 kg/ton, respectively. All

pyrolytic yields were considered negligible.
The Cretaceous section (0-1000’) had poor source potential based on
two sample results. TOC was less than 0.15% and pyrolytic yields were

negligible.
CONCLUSIONS:

The Pennsylvanian age rocks penetrated by the Stewart 1-8 well were
gas mature (1.0% R, at the unconformity boundary) to thermally spent at
TD (about 2.35% Ry). These rocks contained no source rocks capable of
generating or reservoiring commercial quantities of hydrocarbons. If a
source rock and reservoir rock were available, this site could have
yielded liquid hydrocarbons (oils and /or condensates-wet gases) in the

0-5900’ interval and gaseous hydrocarbons at depths greater than 5900°.

=
G.A. Cole

encl: Table 1
Figure 1

cc: T. Legg
R. Jantzen
M. Rahman
Exploration Briefs



Sample §

WES760
WE9751
WE9762
WES763
WES754
WE97656
WEG766
WES767
WES758
WES7E9
WES760
WES7681
WES7682
WES783
WES764
WES786
WES768
WES787
WEQ788
WEQ789
WES770
WES771
WES772
WEQ773
WES774
WES776
WES778
WES777
wFoee1
WF o022
WFo223
WF2004
WF2oe5
WF 2208
WFo087
WFes08
WFO009
WFe210
WFoo11
WFo012
WFog13
WFog14
WFo015
WFoe18
wree17
WFo218
WFo219
WFeo2e
WFeg21
WFee22
WF2023
WFe024
WF2025
WF2826
WE2227
WF2028
WFo229
WFeo3e
WF2031
WF2e32
WF9233
WFo234
WFo035
WF2038
WFB837
WF2238
WF2239
WFoo42
WFeg41
WFoo42
WF2043
WEo044
WF2046
WF2246
WFB047
WF2048
WF2289
WF0098
WF9081
WFeo92
WF2093
WFe294
WF2096
WF2966
WFoo8e7
WFoP98

Depth

100
200
ace
400

8090
700
809

1000
1108
1200
138
14029
1600
1680
1729
1828
1980
2008
2100
2200
2300
2400
26992
2600
2708
2800
2908
3290
3109
3209
3380
3400
3580
3600
3700
3800
3900
4000
4100
4200
4300
4400
4600
4600
4700
4800
4900
5000
6100
6209
6380
6400
E600
6600
6702
6602
6900
8009
éiep
8200
8300
8408
8508
e8op
8708
6822
8900
7000
7180
7208
7300
7400
7600
78090
7700
7800
7900
8000
8100
8200
8300
8400
8600
TD-86518

Age
CRET

PENN

Form.

JKFK

TOC

8.90
9.13

0.43

2.27

2.28

£.23

0.42

S1

.00
#.02

2.06

9.02

e.84

0.04

S§2

.00
.07

6.04

0.04

8.32

0.02

8.09

9.14

Ro

NOP
#.33

1.3

1.3

1.28

1.80

1.98
2.18
2.04

2.12

2.36

TABLE 1
§ Pts.

17

11

12

12
21

14

18

11



‘FEET)

DEPTH

1000.

2000.

3000.

4000.

5000.

6000.

7000.

8000.

9000.

FIGURE 1
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THE STANDARD OIL COMPANY

SYNOPSIS

Ordovician sediments sampled from two faulted measured sections in Atoka
County, S.E. Oklahoma, have been screened for Source Rock Potential.

Dark shales taken from spot horizons in the Womble, Bigfork and Polk Creek
Formations showed Good to Excellent Source Richness. However, for all cases
the formations were assessed to be thermally immature, to incipiently mature,
not having attained hydrocarbon generation and expulsion status.

For the Ordovician of S.E. Oklahoma to be hydrocarbon productive, a more
forceful palaeothermal regime, hence greater palaeo-overburden or heat flow
than that experience by the two subject outcrop sections is a prerequisite.

RB:dlc

cc: Full Copies Synopsis Only
B. E. Reed (Dallas) 3 G. G. Cross
Library N. W. Standish
L. W. Evans

Geological Services (San Francisco) 1
SPC Library (San Francisco) 2
PGW Files



CONCLUSIONS AND RECOMMENDATIONS

1.1 Fifteen outcrop samples, all showing significant surface weathering,
from early Palaeozoic sections in the Ouachita Overthrust (Atocka County,
S.E. Oklahoma) have been screened for Source Rock Potential.

1.2 Spot horizons in the basal interval of a thrust faulted unit of the
Wwomble Fm. (M. Ordovician - North Boggy Creek Bride Section) were assessed
to have Very Good to Excellent source potential but to be presently of
pre—mature—incipiently mature status. On attaining maturity, the kerogen
assemblage would jnitially be expected to be oil, as opposed to gas, prone.

1.3 Contingent upon the thickness-volumetric extent of these basal Womble
sediments, the interval may have significant source potential elsewhere

in the area where a somewhat more forceful palaeothermal regime (i.e.,
greater palaeo-overburden and/or heat flow) has been experienced.

1.4 Spot horizons in the Polk Creek Fm (U. Ordovician - Scratch Hill
Section) showed Good to Very Good source richness but where again assessed
to be thermally immature. Potential productivity and kerogen type sug-
gested a source of moderate potential.

1.5 The reflectance of graptolite debris showed some indication of being
a useful tool for sediment maturity assessment in early Palaeozoic (Pre-
Devonian) sediments.

1.6 For outcrop sampling exercises, the acquisition of a portable rock
drill is recommended in order to attempt to obtain better (unweathered)
material capable of giving more definitive results.

INTRODUCTION

Wildcat exploration activity in the Ouachita Overthrust area flanking the
Arkoma Basin of S.E. Oklahoma is currently in progress with the Sohio
Taylor #1 Well, Atoka County. Concurrent with geochemical screening of
early Palaeozoic sediments penetrated in this well, analogous sediments
exposed in the outcropping thrust sheet to the north have similarly been
examined for source potential.

In this report source evaluation data, comprising source richness (kerogen
content) and source maturity (hydrocarbon generation status), is presented
for materials sampled from Middle-Upper Ordovician and Silurian spot hori-
zons from measured sections at the North Boggy Creek Bride and Scratch
Hill (Atoka County) localities.

Outcrop sampling is often biased towards horizons of apparently attractive
properties (i.e., dark fine texture sediments). For this reason the
volumetric significance of the spot horizons sampled needs careful quanti-
fication before definitive conclusions as to the source potential of the
parent formation is reached. Problems with the interpretation of data
from weathered outcrop samples and maturity information for early Palaeo-
20ic sediments are similarly discussed.
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MATERIALS AND METHODS

3.1 Materials

3.1.1 North Boggy Creek Bride Section.
Ten samples collected over 120’ section of faulted M. Ordovician. Sample
Series FSA 001 to O10. Measured down section from datum at 0' in Bigfork

Fm (FSA 001).

3.1.2 Scratch Hill Section.
Five samples collected over unspecified section from Silurian through U.

to M. Ordovician. FSA 011-O1k, 016.

Both sampled outcrop sections comprised near surface materials,
the bulk of which showed conspicuous aerial weathering and growth of mosses/
lichen, etc. Sample quality - Poor.

3.1.3 Shale Shaker Sample from Unlimitee LTD Well.
Set of unspecified well cuttings from subject wvell.

3.2 Methods

Source richness screening procedures, including total soluble extract

(TSE - sulfur free); Total Organic carbon (TOC - bitumen free); screening
pyrolysis FID (Rock Eval) and vitrinite reflectance (whole rock determina-
tion) were performed by standardized methods laid out in Group Procedure
Manual (1). Visual Kerogen and Palynomorph Thermal Alteration Indices
(TAI) vere performed as per contractors subjective methods.

Kerogen carbon isotope values (to be reported) were determined by Global
Geochemistry Corp.

RESULTS AND DISCUSSION

Summary source rock evaluation data sheets for the North Boggy Creek
Bride and Scratch Hill sections are set out in Tables 1, 2 respectively.
Key Phytoclast Reflectance distribution sets are jllustrated in Fig. 1
with a tabulated Visual Kerogen Description and Thermal Alteration Index
(TAI) commentary summarized in Fig. 2. A Summary Palaeozoic Stratigraphy
for the area is described in Fig. 3.

4.1 North Boggy Creek Bride Section (Table 1)

4.1.1 The measured section comprised thrust faulted M. Ordovician
Womble Fm (~~7T0') unit over- and underlain by stratagraphic younger
Bigfork Fm. Shale to shale-calcareous (cherty?) lithologies dominated.

4.1.2 An attempt to assess the thermal maturity of these sediments was
made from phytoclast reflectance and fluorescence. Vitrinite-like material
vas abundantly observed, however in view of the Ordovician age of the sedi-
ments it was disputed whether the vitrinite was of a true lignin (higher
plant) derived source. The reflecting material probably had a provenance
in dispersed graptolite detritus (cf Section 4.4). Reflectance data sets
suggested autochthonous populations of Reo(ave) 0.45 to 0.56% with three

key sets at Ro(ave) 0.50% (FSA 008-010; cf Fig. 1).

Palynomorph Thermal Alteration Indices (1+ to 2-) and fluorescence (pale
orange) were consistent with a "true” vitrinite reflectance of Ry ~0.5%.
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4.1.3 On the basis of a Hydrocarbon Generation Threshold placed at Ry 0.6%,
these sediments were regarded to be pre-mature/approaching incipient maturity.
Conspicuous bitumen staining supported the possible onset of kerogen degrada-
tion. It is, however, stressed that a somewhat higher Ro (7 0.6%) should
have been attained before generation and expulsion of significant migratable
quantities of hydrocarbon could have been anticipated.

4.1.4 With the exception of the basal thrusted unit of the Womble Fm,
Bigfork and Womble Total Organic Carbon (TOC) contents were indicative of
Marginal-Moderate kerogen contents (41.0%) only. For more mature loca-
tions, the source potential of these pre-mature sediments (Potential Pro-
ductivity being<4.0 kg ton"l) was assessed as Marginal only.

4.1.5 Three spot horizons at the thrusted basal Womble - Bigfork Fm
boundary (a-40') showed Very Good to Excellent source richness (TOC 3.0 -
15.0%). Although presently pre-mature/incipiently mature,_hydrogen indices
(> 560 kg ton~1) and potential productivity (18-90 kg ton—1) indicated
significant to exceptional potential source capability.

If of sufficient thickness/volumetric extent, and under a slightly more
forceful palaeothermal regime (i.e., greater palaeo-overburden and/or
higher heat flow), these sediments would be abundantly hydrocarbon
productive and constitute a significant source bed.

4.1.6 Visual kerogen description for these sediments is as reported as
"Herbaceous". This is believed to be erroneous, being the misrecognition
of comminuted graptolite (communal algal) debris. On the basis of an
algal detritus, these sediments should be initially oil, as opposed to gas,
prone. (N.B. when our PGC-FID unit is successfully commissioned, more
quantitative and less subjective assessments of kerogen hydrocarbon type
proneness will be possible).

k.1.7 The high present potential productivity ($r90 kg ton‘l) and low

generation indices (£23%) (cf Section 4.5) of the basal interval again
supported the pre-maturity of these sediments.

4.2 Seratch Hill Section (Table 2)

4.2.1 Scratch Hill material consisted of an unordered sequence of Silurian
(Missouri Mountain) and U.-M. Ordovician (Polk Creek, Bigfork and Womble
Fms) sediments. Dominant lithology was again shale to shale calcareous
(cherty?).

4.2.2 Sediment thermal maturity assessment via phytoclast reflectance and
palynomorph color (TAI) again followed the trend set by the North Boggy
Creek section, with sediments being observed as immature, possibly inci-
piently mature at the Womble level.

4.2.3 Kerogen contents for the spot horizons sampled in the Missouri
Mountain, Bigfork and Womble Fms were Lean to Moderate and with attendant
low potential productivities (£0.7 kg ton—1) these horizons have little

potential as prospective sources.
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4.2.4 The Polk Creek Fm (M. Ordovician) samples were more encouraging,
showing Good to Very Good kerogen contents (TOoC, 1.0 - 2.5%), Hydrogen
indices (370 kg ton—1) and potential productivity (9 kg ton™') were
orsistentt with an immature source of Moderate potential. Kerogen type
was again erroneously described as "Herbaceous”, being thought to be
more representative of communited graptolite debris.

4.2.5 Contingent upon the thickness/volumetric extent and representative-
ness of the Polk Creek data, this formation has possible moderate source
potential at locations having experienced a great palaeothermal regime
(i.e., greater palaeo-overburden and/or heat flow).

4.3 Unlimited LTD Well Sample

4.3.1 Data for this specimen is ineluded in Table 2. The sediment
(shale, calcareous) was assessed as unremarkable, being immature of
Moderate kerogen content but of negligible source potential (potential
productivity £0.1 kg ton™1).

4.4 Assessment of Thermal Maturities for Early Palaeozoic Sediments

Vitrinite reflectance techniques have been applied with confidence back

as far as Devonian, possibly Silurian, sediments. The existence of "true"
higher plant lignin derived vitrinite phytoclasts in the Ordovician is
conjectural. However, vitrinite-like materials have frequently been
observed and these are thought to have a provenance in the colonial algal
graptolite debris. In the experience of the author (RB), these vitrinite-
like materials have been observed to have a reflectance approximately
coincident with that expected of true vitrinites over a rank range of

R, 0.85 - 1.0% and greater.

The comparative reflectance of lower rank vitrinite-like and true
vitrinite is less certain. However, in view of the supporting Palyno-
morph TAI and fluorescence data, the reflectance trends are thought to
be comparable on this occasion.

The ability to use graptolite reflectance as a thermal maturity indicator
for early Palaeozoics would be a useful development.

4.5 Sediment Quality vs. Reliability of Geochemical Data Determined on
weather Outcrop Sampled Sediments

Where sampled at surface or near surface, outcrop materials present prob-
lems in the acquisition of reliable data, particularly where leaching or
adulteration of the mobile component (TSE) or oxidation of immobile
(kerogen) component is concerned.

The present suite of samples showed conspicuous signs of surface weather-
ing and considerable care had to be exercised in getting sufficient material
for the key determinations (TOC, R, etec.).

Results of the Total Soluble Extract (TSE) and Thermally Distillable
Hydrocarbon (S1) analyses, however, showed particularly well the effects
of weathering. Comparison of the Generation indices (TSE/TOC; S1/TOC)
based on these determinations showed a dramatic order of magnitude dif-
ference. S1/TOC Generation indices were of the order anticipated, perhaps
reduced by 5<{10 fold or so due to the atmospheric weathering of the hydro-
carbon component. Except for the organic rich sediments 008/009, TSE/TOC
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Generation indices were considerably in excess of what would be expected
from immature sediments. On this occasion, the situation has been com-
plicated by not only the weathering of the hydrocarbon component, but its
adulterative replacement by contemporaneous oxygenated plant/moss/lichen
derived organics. These are extractable from the sediment by organic
solvents and tare as TSE, but being highly oxygenated they do not respond
to the pyrolysis FID technique, degrading to carbon dioxide and a carbona-
ceous residue only. Detailed hydrocarbon compositional studies of these
extracts could be almost meaningless through adulteration by contemporous
materials. Unless a strict quality control and requirements is exerted
over the acquisition of outcrop samples, soluble extract characterization
is not warranted.

5. REFERENCES

1. Petroleum Geochemistry Group 1980 Group Procedures Manual
Warrensville
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Phytoclast reflectance histograms
for Womble Fm. Sediments - North

Poggy Creek Bride Section.
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Paleozoic rocks in Ouachita Moubtains

Stratigraphic sequence and description of.

(after Flawn et

al., 1961, Fig. 2).

THILENESS
ACE FORMATION
el Rock Type
Major (Meters)
I—————— ___un:oncmln_,_.,.
Feonnlvanian Ateks 1.500-19.000 | Shale, light gray. ailiy, micscrous, and faky wlth interiedded Bne- 10 cosrae-grained, micaccoas
—_— ssndrtone with very sbundant sole matkinga Thin siliceous shales neag base and in lower part
4,500- 3,700 of fonuation
Miwiuippian Jehos Valicy 200-1,000 Shale, light gray ts tan, darl gray noar basc, ond thin Leds of sandstone snd limesione. Lasge
and Pennsylvenias crstic masscs of Jimestone or shale of foreland facics are found nest the bese of the
formstion, sod esotic houldera, pebbles, and granules excur at pumcivwd horizons FYormaties
40-320 equivalent in pant to Cancy, Sycomorel?), Springer, Wapsnucka, and Chiclachoc of frenusl
Jaclfork 1.150-1.000 Sanditone, medium to coane grained, hard, with intercalaied shale. Sole marking arc sbundant
—— in the sanditones. Four Leds of siliceous shale and onc bed of marcon to grecn shale are
350-2100 jdemifiablc ever Jong distances snd form marker beda
Stanley 6.000-12,000 Shale, dark colored, moatly D7y, interbedded with durk gray srgillaceous silistone snd very
Mise isaippi —_—— ¢ly soried Enc- to very fine-grained argillaceous chloritic sandstone. Beds of siliccous shale
isssippian 1300-3300 identifisble sver long distances are found at several liorizons. Conc-inconc concsctions ere
Hation 1uff lentil {0-90) alundant at places. Seversl Leds of scidic vitric 10 are Jound peat thie Lase of the formston
Hot Springs 0-200 Sandstone, hard, quarnone, Enc 1o very fine grained. Small arounts of intesbedded shale and
sandstope Jocally conglomerstic nesr base. Crops out only in relatively srmall area near Het Spiinga,
. 0-0L0 Arhansas
ey __unconfotmity .
Devonisn ArLansas neveculite 230-950 Upper member—green, brown, and grey 1adiclarian chert and radiclarian shale. Upper middle
and Miwisippisn [ sember—red and green radiolarian shale siliceous shale, radiolarian chert, and bituminous
0-29 elert. Lowes middle member—Jizht gray to black bituminous apore-bearing chent and black
-290 pery bituminous shale. Lower member—white to gizen masive spiculitic chen and green
aminstrd siliceous shale. (in Broken Baw—Benion uplilt the upper snd upper middle meos-
Lers s1e cumbined into s single membes of white, cslcarcous. manganilerous chert) Woodiord
and Pinciop hiens of {rootal Lelt st equinslent in part 1o Arlansas noveculite
- —_vnconformity __.
Minouri Mountain 0-300 Shale, hatd, green, siliceous, wndy in part. Thin beds of Enely Jamioated chest and quarirose
Y asndstone snd local lenses of sandy chert conglomersie.
Silurien | ___unconformity . °
Risyleck 0-1,500 Sandsione, grey te green, thin bedded, fine grained, with inierbedded nhl‘_nlutuuu silistens
and dark [isile lgllﬂ. Yeirs of quartz snd smoky quers are abundant. Fermation is present
0-450 enly in part o Brokes Bow- ~Benton vplilt
—_— ___wncenformity ___.
Polk Creek 0-175 . Shale. soft, brown, 7‘." in most of formstiea; bard, black, bituminous, and siliceous near base
T'—; Abundant graprolites. Thin stresks of querusitic sandsione sad solitic limestone in Atdaraas
- b
Bigletk 600-800 Upper wait—black, laresus, bi chert and black bitumineus papery shale Lawer
180-240 wait—gray 1o browa calcareovs chert, silicevus limestone, clastic limestene, and cheury shale
Wemble 240-1,000 Shale, black te green, with thia interbeds of quarisost ssndstenc and limestone. Moty schisiame,
OrJovicisn micsceous, chleritic, fne-grained sandstene in McCuriain Caunty, Ollaborea. Some silicrous
73-300 bituminons shale near tact with Bigfork chert.
Blslely 0-500 Shale, black to green, interbedded with Bae- te medium-grained quarnow wadstone. Some veims
of smoky quans
0-150
Mazarm 1 000= Slale, Llack to grees, banded, claycy, Smile, with thia lsyers of gray sandstone and blubsh-Black’
- Linestone. Veins of quarts snd ca e
S00-
Crypsual Meustain S-100%= Sandstone, musaive. Bght groy, calcarcovs to quaritic. Many quars veina and crpptale. Chent
15-30° conglomerate st buse of [srmaiion in McCurtain County.
wacoalermity e |— =
Cambrian(?) o Callier 10 Shale, Black, graphitic, and dark colarrd siliceous limestone. Seme derae black chert ia Arkanmee
Lower Ordovician
Lobfats 1854 Uppcunemkr—nu-in quartione, Bne- 10 medium-grained sandstone with shale Jaminae MidDe
—_— member—interbedded platy sandsione and shele. Lower member—tbi bedded i aad
a4de shiale. Dase of fnrmation is net cpored

Fig. 3
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SYNOPSIS

Miscellaneous outcrop sampled sediments from the Ouachita Overthrust of S.E.
Oklahoma and the Marathon region of S.W. Texas have been analyzed for Source

Rock Potential.

The only samples that proved to be of any interest were three Middle Ordovician
sediments from the Ouachita Overthrust. Although found to be thermally immature,
these samples had Excellent organic carbon contents and petroleum potentials.
Geochemical data for the three Womble samples was similar to that previously
reported (PGW 003).

The Womble has been found to be an excellent Potential Source Rock. If of
sufficient volumetric extent, its occurrence in a more thermally mature geo-
logical setting could constitute an attractive prospect for this area of S.E.
Oklahoma.
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1. CONCLUSIONS AND RECOMMENDATIONS

1.1 Twenty outcrop samples, six from the Ouachita Overthrust (Atoka County),
S.E. Oklahoma and fourteen from the Marathon region of S.W. Texas, have been
screened for Source Rock Potential. All samples showed varying degress of
weathering.

1.2 Three shale samples from the Womble Fm. in the Quachita Overthrust were
found to be of Very Good to Excellent source potential. However, they lacked
the thermal maturity to as yet have generated and expelled significant levels
of hydrocarbons.

1.3 The kerogen assemblages in the Womble samples were those Amorphous-
Algal detritus, potential oil sources. This observation was in marked con-
trast to the Herbaceous designation previously recorded for Womble sediments
(PGW 003). This can be attributed to a lack of contractor consistency and/
or a high degree of subjectivity in their observations. It is thought that
the present designation (Am-Al) is probably the more reliable.

1.4 None of the samples from the Marathon region showed any richness para-
meters which would make them of interest as source rocks. Most of the samples,
however, were extensively weathered, thus casting doubt about the reliability
of geochemical data obtained from them.

1.5 Vitrinite Reflectance data was, where vitrinite data was listed, obtained
from vitrinite-like material believed to be graptolitic detritus and not true
vitrinitic phytoclasts. Only samples of Pennsylvanian and Permian age con-
tained true vitrinite material. -

2. INTFODUCTION

Geochemical screening of Paleozoic outcrop sediments was conducted by assess-
ing source richness and source maturity parameters.

Problems encountered with interpretation of data from weathered outcrop
samples and maturity information for early Paleozoic sediments has been dis -
cussed in Petroleum Geochemistry Report PGW 003. Comments made for samples
in PGW 003 also apply to the samples analyzed in this report.

Samples from S.E. Oklahoma are outcrops of formations penetrated by the
Sohio Taylor #l1 Well, currently being drilled in Atoka County, Oklahoma.

3. MATERIALS AND METHODS

3.1 Materials

3.1.1 Outcrop-sampled sediments from the Marathon region, S.W. Texas.
Fourteen samples (designated FSA O43 - FSA 059) of carbonates, siltstones,
and shales from Lower Ordovician to Permian (Wolfcampian) age.

3.1.2 Outcfop-samples sediments from Atoka County, Oklahoma. Six samples
(designated FSA 060 - FSA 066) of Middle Ordovician to Pennsylvanian aged
siltstones and shales.

Both groups of samples showed conspicuous signs of weathering and lower
plant growth which was removed when observed.



3.2 Methods

Source richness screening procedures, including total soluble extract (TSE -
sulfur free); total organic carbon (TOC - bitumen free); screening pyrolysis
FID (Rock Eval) and vitrinite reflectance (whole rock determination) were
performed by standardized methods l1aid out in Group Procedures Manual (1).
Visual Kerogen and Palynomorph Thermal Alteration Indices (TAI) were per-
formed as per contractors subjective methods.

RESULTS AND DISCUSSION

A summary table of source rock data is given in Tables 1 and 2 for the
Marathon and Atoka suites, respectively.

4.1 Miscellaneous Marathon Region Outcrop Sampled Materials

Oof the group of outcrop samples from the Marathon region only two were of
sufficient richness to qualify as marginal source rocks based on TOC. These
were: FSA O48 and FSA OS54 having 0.51 and 0.65 wt. % TOC, respectively.

FSA 048, a sample of the Woods Hollow Formation of Middle Ordovician age,
had an equivalent vitrinite rank of 1.20% for vitrinite-like material. This
rank placed the Woods Hollow Formation in the gas generation zone. Pyrolysis
of the sample produced no kerogen breakdown products giving the sample a
"spent" status. However, weathering may have oxidized the kerogen and ren-
dered it inactive. Sample FSA 054k, a sample of the Silurian-aged Persimmon
Gap Formation, had no vitrinite or vitrinite-like material. The maturity
Jevel of this sample was assessed to be similar to that of FSA Ou8 based on
a Thermal Alteration Index (TAI) of 3 to 3-. This sample also produced no
kerogen breakdown products. Only five of fourteen samples from the Marathon
region contained vitrinite or vitrinite-like material. This may be to a
large part attributed to the effects of weathering. The Permian Alta For-
mation showed reflectance values of 1.60+ indicating advanced maturity. One
other sample from this region produced an anomalous value - FSA O49. This
sample produced a high TSE (2.56 kg ton'l) indicating the presence of a large
quantity of bitumens, especially for a weathered outcrop. A subsequent
large pyrolysis Sl peak would be expected for a sample with a substantial
bitumen fraction present. The actual Sl measured (0.03 kg ton‘l) revealed
that no large bitumen quantity was present. The only explanation for the
high TSE is the presence of contemporaneous plant matter in the sample.
Plant matter is extractable and can contribute substantially to the TSE.
However, oxygenated plant-derived matter cannot be abundantly detected
during pyrolysis.

4.2 Miscellaneous Atoka County Outcrop Sampled Material

Of the samples from Atoka County, only the samples from the Womble Fm. were
of significance. The three Womble samples, FSA 060 - FSA 062, were very rich
having TOC contents ranging from 5.67 - 9.57 wt. %. Although the samples
showed conspicuous signs <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>