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i — Gentlemen:

This report presents the results of a geochemical study of the section be-

tween 495 meters and 3354 meters in the Mobil Norwegian Wildcat 33/9-6.

The samples were submitted'by C. W. Brown, Exploration Manager, Mobil

Exploration Norway, Inc. Correspondence submitted with the samples in-

= structed that the analyses be carried out according to Mobil standard proce-

’ dures, and that consultation with the Mobil Field Research Laboratory (FRL)
be made if necessary. A. J. Miller was the individual consulted at FRL.

A total of eighty-six cuttings samples were received for analysis. The
samples were wet and packaged in air tight plastic bags and each sample
generally covered a ten to thirty meters interval. The uppermost sample
was at 495 meters, and the lowermost sample at 3354 meters.

No analytical work was carried out on any of the samples from the interval
495 meters to 2020 meters. This was due to the fact that the samples from
the interval 495-1960 meters consisted entirely of soft clay and mud and could
not be washed to a degree suitable for reliable geochemical analysis. Also,
there were no samples present with legible depth flgures for the interval
1960-2020 meters.
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Norwegian Wildcat 33/9-6
December 30, 1976

The condition of the samples ranged from fair to very poor. Virtually, all

of the samples were badly contaminated with hydrocarbon based mud additives;
contamination from Protecto Magic and diesel oil were particularly bad. -The
samples were however, shipped wet and sealed in air tight bags. Had this not
been done, a comprehensive evaluation could not have been carried out. After
receipt in our laboratory, extensive cleaning of all the samples was carried out
with each being thoroughly cleaned with water, toluene, and methanol. Exam-
ination of the total data and in particular the gas chromatograms indicates that

w the sample cleaning procedures were successful, and that the effect of the ini-

tial contamination can be considered minimal. Caving was also a major prob-
lem throughout all of the well and in particular the lower 300 meters. A com-

¢ posite well log would have aided greatly in assessing the extent of the cave

problem and would have enabled detailed handpicking of the samples in order
to minimize the effect of the cave. Since such a log was not available, the
analytical work had to be carried out primarily on the samples as received
and any evaluation of the data should take the cave problem into account.

Total organic carbon (TOC) determinations were used for the initial screening.
Samples for extraction work were then selected on the basis of the TOC screen-
ing data and conversations with A, J. Miller of Mobil FRL in Dallas, Texas.
The vitrinite reflectance work and the kerogen analyses were carried out after
review of the Carbon Preference Index (CPI) data indicated the possibility of
extensive cave in the well.

The results of all analyses are tabulated in the attached Tables. A discussion
of the results is also attached.

Thank yo'u for the opportunity to be of service to Mobil Exploration Norway,
Inc. Should you have any questions regarding these data, or if we may be of
further service in any way, please feel free to call upon us.

Very truly yours,

Core Laboratories, Inc.

G. W. Ruth _
Source-Bed Evaluation Services

GWR:tl
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In the case of the 33/9-6 well, tﬁe TOG contents of ghe samples fro'm the interval
2020 m.‘ to 2920 m. rangés from 0.22% to 0. 71% and hence are of below average
richness. The visual descriptions show that the kerogens present consist pri-
marily of woody material., The H/C >data is limited due to the scarcity of organic
matérial, but the data that are available indicate a hydrogen-poor kerogen. This
predominance of woody material along with the low H/C values indicate a gas-
prone kerogen type. There is evidence that the majority of the components
making up the stfucfu‘red kerogen fraction are stratigraphically recycled items.
A large amount of pyrite was present, often being imbeded in the kerogen. Evi-

dence of considerable down-hole cave was also present.

With}n the interval 2920 m. to 3037 m., the TOC values must be qualified in
terms of the proportion of siltstone in the gross sample. In most of the samples
from this interval, the siltstone is mixed with about equal proportions ;f lime-
stone and/or sandstone. For this reason, the TOC.content of the total sample
was determined as was the TOC content of the siltstone. Both values are re-
ported in Table 1. The TOC contents of samples from this interval (2920 m. to
3037 m.) ranged from 0.97% to 1.42% while the siltstones from this interval
ranged from 0. 8’1% to 2.31% and hence are of about average organic richness.
Structured kerogens dominate the kerogen content of the samples from this in-
terval and consist érimarily of woody material, H/C values are again low al-
though there is a siight increase within‘the interval 2920-2980. These H/C
values are, however, stili low and this fact along with the predominance of woody
ma?erial‘indicate a gas-prone or gas-with-minor-oil kerogen type. Pyrite, down-

hole cave and stratigraphically recycled items were also present.



The TOC contents of the analyzed samples from the remaining lower section in-’
dicate an organic richness of slightly less than average to about average. Most
of the samples were of mixed lithologies and contained substantial amounts of
limestone and sandstone. The kerogen descriptions and limited H/C data again
indicate a gas-prone kerogen type present in the samples ‘frorn 3037 m. to about
3200 m. The kerogen pvrkesent in the samples from the interval 3199 m. to

3316 m.»consi‘sts of less of the woody material and more of the exinitic kerogens.
This fact along~wifh the slightly‘higher H/C values indicate .a kerogeh type still
gas~-prone but with a potential for minor oil generation.

level of Thermal Maturation

The interpretation of the vitrinite reflectance (R,) data was difficult becauée of
the scafcity of vitrinite, the presence of pyrite and straﬁgraphicﬂly recs;cled
material; and the fact that all samples 'exhibite;d evidence of down-hole cave.
There were only two samplés (3172-3181 m. and 3307-16 m.) in which reflec-

tance determinations could be made on the desired minimum of forty points.

For interpretative purposes, it is suggested that the following criteria be used:

State of hydrocarbon generation
R, Value(s) and/or preservation

, Transistion from IMMATURE to MATURE
.0 Peak oil generation
3 Peak wet gas generation

Transition from MATURE to DRY GAS
Wet gas floor

.3-3.0 Dry gas generation

3.0 Dry gas degraded. Graphite final carbon

’ product.
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Based on these criteria, the reflectance data indicate that the section becomes

‘thermally mature at approximately 2900 meters. Gradient projections (assum-

ing a continuation of the same gradient at depth) give a projected depth of from

4310 to 4583 meters for the 1.3 Rg level (transition from MATURE to DRY GAS

level of maturation).

Soluble Organic Matter and Associated Hydrocarbons

—

A total of twenty-seven samples were selected for Extractable Organic Matter

iy

(EOM) determinations. The EOM values obtained ranged from 18 ppm to 676 ppm

and are all tabulated in Table 3. The following general criteria are suggested for

% interpreting the EOM data as it pertains to hydrocarbon source characterization:

EOM (ppm) Interpretation
0-200 - Inadequate
200-500 Marginal
500-1000 Adequate
> 1000 Rich

Based on these criteria and the organic richness (TOC) profile of the well, only
=

L one sample (2110-40m.)from the interval 2020-2920m. can be considered to have

2 an EOM concéntration above the minimum considered necessary (200 ppm) for

source-rock characterization. When examining some of the other data, i.e.,

' the H/C values and the visual kerogen descriptions along with the reflectance and
- CPI data, it would appear that the higher EOM value for the sample 2110-40 may
Vbe‘due to nonindigenous hydfocarbons. Slight contamination of the sample is sus-
ﬁpected The extractability »values (EOM/TOC) for these samples is also low

ranging from 0.4 to 3.9 and tend to support the previous data, i.e,, poor kerogen



’ 2 quality and thermal immaturity. The CPI values for this interval also indicate

immaturity.

The éamples from the interval 2920-3019m. show a marked increase in EOM
content 'along with significant quantities of hydrocarbons. The 'extractabji—iitgr
values are more indicative of mature sediments with the kerogen types found in
this stratigraphic interval. These data, along with the mature petroleum-like
CPI values support the interpretation of the reflectance data, i.e., thermal

maturity beginning at about 2900 meters.
L2

The EOM and EOM/TOC values from the lower 300 meters of section (~3000-

3300m) indicate an interva‘l lean in soluble organic matter although the lower |
* 60 meters could be considered marginal. The CPI values for the samples
from these lower 300 meters appear to be anomalously high when one considers
the rtnature CPI and reflectance values for the samples at 2900 meters, the gen-

eral decreasing trend of CPI values within the interval 2020-3000m., and the fact

that kerogen quality is slightly better in the lower 300 meters of the well. These

=2 higher CPI values may be due to the down-hole cave material encountered through-

A out much of the well,



CONCLUSIONS

Combining the results of the organic carbon profiling, kerogen analysis, vitrinite

reflectance analysis, and extractable organic matter analysis, the following in-

tegrated evaluation of the Mobil Ndrwegian Wildcat 33/9-6 Well is obtained:

495 to 2020 meters. Because of poor sample quality and/or illegible depth figures
on the sample bags, no reliable analytical wark could be carried out on samples

from this interval.

= s 2020 to 2920 meters. The interval is of below average organic richness and is

thermally immature. .Gas-prone kerogens dominate, and if at a sufficiently

higher level of maturity, minor gas would be the likely hydrocarbon product,

2920 to 3037 meters. This interval of mixed lithologies (siltstone, limestone,
sandstone) is thermally mature. The siltstones from this interval are of about
\ average organic richness and minor to marginal amounts of mature hydrocarbons

are present, Because of the kerogen type and quality, it is unlikely the sediments

would yield more than minor amounts of liquid hydrocarbons even if more mature.

3037 to 3300 meters, This interval of mixed lithologies is of a2 maturity suitable

for péak liquid hydrocarbon generation but is of slightly less than average organic
richness. Soluble hydrocarbons are present but of minor to marginal quantity.

Likely hydrocarbon products from the interval would be gas with minor oil.
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Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions

Depth Sample TOC *

), (m) Type (wt %) Gross Lithologic Description *
T 2020 ctgs 0.46 95% It gy fis sltst
5% clr sd
é - 2050-80 ctgs 0.55 90% 1t gy fis sltst
10% yel brn clyst
] 2080-2110 ctgs 0.54 99% 1t gy fis sltst
15 1% yel brn clyst
: 2110-40 ‘ ctgs 0.58 © 95% 1t gy fis sltst

& 5% yel brn clyst
o 2140-70 ctgs 0. 51 99% 1t gy fis sltst
" 1% dk grn glau
2170-2200 ctgs - 0.49 _ 95% 1t gy fis sltst
£ 5% yel brn clyst

2200-30 ctgs 0.55 90% 1t gy sltst

5% brn dol

5% yel brn clyst
2230-60 - ctgs 0. 44 Lt gy fis sltst
2260-90 ctgs 0.41 95% 1t gy fis sltst

5% yel brn clyst
*2290-2320 ctgs 0.38 85% 1t gy fis sltst
| 15% 1t gy ss

2320-50 ctgs 0.40 50% 1t gy sdy sltst
50% 1t gy ss
- '2350-80 ctgs 0.22 85% 1t-md gy ss
15% 1t gy sdy sltst
2380-2410 . ctgs 0.37 80% lt-md gy ss
= - 20% 1t gy sdy sltst (0.68)

= % TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par-
ticular lithology.

el - .

“These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
“this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omiasions excepted) ;
~Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or otber mineral well or sand in connection with which such report is used or relied upon.
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Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions

Depth - Sample TOC *
(m) Type (wt %) Gross Lithologic Description *
2410-40 ctgs 0.36 80% 1t-md gy ss
: 20% 1t gy sdy sltst (0. 86)
2440-70 ctgs 0.31 90% 1t-md gy ss
’ 10% 1t gy sdy sltst
2470-2500 ctgs 0.29 90% 1t-md gy ss
10% 1t gy sdy sltst
. 2500-30  ctgs - 0.29 95% 1t-md gy ss
iE 5% 1t gy sdy sltst
T 2530-60 ctgs 0.34 85% lt-md gy ss
= -15% 1t gy sdy sltst
- 2560-90  ctgs 0.47 60% lt-md gy ss
ﬁ . ‘ 40% 1t gy sltst (0. 68)
v 2590-2620 ctgs 0.50 , 50% 1t-md gy ss
‘ ' 50% 1t gy sltst (0.58)
2620-2650 . ctgs 0.56 60% 1t gy sltst
40% 1t gy ss
3 2650-80 ctgs 0.51 80% md gy sltst .
20% crm calc ss
2680-2710 ctgs 0.54 80% md gy sltst
20% crm calc ss
2710-40 ctgs 0. 50 85% md gy sltst
15% crm calc ss
2740-70 ctgs 0.55 90% md gy sltst
i 10% crm calc ss
2770-2800 ctgs 0.45 . 50% md gy sltst (0. 62)

. 40% vcol 1s (0.14)
o : . ' .10% 1t gy ss

= % TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par-
ticular lithology. - :

“ie analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
:ireport is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted): but
¥e Laboratories, Inc. and its officers and employees, assuroe no responsibility and make no warranty or representations as to the productivity, proper opera-
n, or profitahleness of any ofl, gas or other mineral well or sand in connection with which such report is used or relied upon.

P
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Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions

Depth Sample TOC * .
(m) Type (wt %) Gross Lithologic Description *
+ 2820-50 ctgs 0.54 99% md gy sltst
_ 1% ss & 1s
2830 ctgs 0.53 98% md gy sltst
1% wh ss
1% 1t yel grn 1s
2860-90 . ctgs 0.71 . 80% md gy sltst
20% brn 1s
2890-2920 ctgs 0.61 90% md gy brn sltst
‘ ? ' 10% brn 1s
2920-50 ctgs 0.97 60% md gy brn sltst (0.81)
40% wh 1s
2950-80 ctgs 1.02 50% md gy brn sltst (0. 95)
: % . 25% whls
25% crm ss
B 2980-3000 ctgs 1,42 50% md gy brn sltst (1.73)
e ' : 25‘70 wh 1s
e 25% crm ss
3010-19 ctgs 1.16  60% md gy brn sltst (2. 31)
4 30% 1t gy ss
, 10% wh-yel 1s
3028-37 ctgs 1.10 50% md-dk gy brn shy sltst (2.20)
25% wh sd & ss
4 25% wh 1s
‘ 3037-46  ctgs  90% wh uncons sd
‘ 10% 1t-md gy sltst
i - 5 '
3046-55 ctgs ’ 90% wh uncons sd -

-10% vcol sltst

* TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par-
ticular lithology. .

i

ese analyses, opinions or Interpretations are based on observations and materia] supplied by the client to whom, and for whose exclusive and confidential use,
s report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
re Laboratories, Inc. and ita officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
n, or profitahleness of any oil, gas or other mineral well or sand in counnection with which such report is used or relied upon.
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3 Table ]. Total Organic Carbon Results and Gross Lithologic Descriptions
Depth Sample TOC * '
(m) Type (wt %) Gross Lithologic Description *

3055-64 ctgs 90% wh uncons sd
10% 1t-md gy sltst .
tr pyr

3064-73 ctgs 85% wh uncons sd
15% vcol sltst

3073-82 ctgs 85% wh uncons sd
15% vcol sltst

3082-91 ctgs _ 90% wh uncons sd
8% lt-md gy sltst
2% pyr & carb mat
3091-3100 ctgs 90% wh uncons sd
8% vcol sltst
2% pyr

3100-09 ctgs o 90% wh-crm calc sd & ss
. ‘ _ 10% md-dk gy sltst
= tr pyrite

3109-18 . ctgs 0.71 " 50% wh calc ss
50% 1t-md gy sltst
tr pyrite

3118-27 ctgs 0.60 60% wh v calc ss
35% vcol sltst
5% pyr

1 3127-36 ctgs 0.56 50% md gy sltst (1.25)
50% wh ss
tr pyrite

3136-45 ctgs 0.74 85% 1t-md gy sltst
: ‘ : 15% wh ss
o tr% pyr

* TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par-
ticular lithology.

3¢ analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
“Z report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
sre Laborstories, Inc. and {ts officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
>n, or profitahleness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.
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Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions

(m) Type

Depth Sample

TOC *
(wt %)

Gross Lithologic Description *

3154-63 cfgs
316312 ctgs
3172-81 ctgs
3181-90 | ctgs
3190-99 ctgs

3199-32 ctgs

3208-17 ctgs
3217-26 ctgs
‘ 3226-35 ctgs

"3235-44 ctgs

3145-54 ctgs

0. 60

0.69

0.81

0.79

0.83

0.68

0.71

70% crm calc ss & sd
30% lt-md gy sltst (1.00)
1% pyr

70% clr sd
25% md gy sltst (1.29)
5% pyr

60% clr-wh sd & ss
38% 1t-md gy sltst (0. 98)
2% pyr

90% 1lt-dk gy sltst
10% clr-crm sd & ss
with tr pyr '

70% 1t-md gy sltst (1.21)
15% crm sd
15% arg 1s

80% 1t-md gy sltst
10% olv gr arg ls
10% clr sd with tr pyr

80% 1t-md gy sltst
15% crm sd & ss
5% tn 1s with tr pyr

55% 1lt-md gy sltst (1.31)
45% wh-crm calc ss

60% wh calc ss & sd
40% md-dk gy sltst (1. 51)

50% vcol sltst (1.36)
50% wh sl clc ss

50% md-dk gy sltst (1.40)
50% wh calc ss with
tr brn arg 1s

¥ TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par—

ticular lithology.

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom. and for whose exelusive and confidential use,
this report is made. The interpretations or opinjons expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers snd employees, assume no responsibility and make no warranty or representations 2s to the productivity, proper opera-
tion, or profitahleness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.
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e Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions
s Depth Sample TOC *
o & (m) Type (wt %) . Gross Lithologic Description *
3244-53  ctgs 0.78 60% md-dk gy sltst (1.40)
ko 40% crm ss with tr pyr
3253-63 ctgs 0.97 75% md-dk gy brn sdy sltst (1. 53)
g™ ' 15% wh ss
- 10% brn arg 1s
w 3262-71 ctgs 0.98 ' 80% md gy brn sdy sltst
; 15% brn arg 1s
i 5% clr ss
L,
,, 3271-80  ctgs 0.86 80% md gy grn sltst (1.30)
10% crm ss & sd
10% olv grn arg 1s
I 3280-89 ctgs 0.72 40% brn arg Is
‘-—’ 30% brn gy sltst (1.33)
30% crm ss
3289-98 ctgs 0.89 50% md brn gy sltst
- 50% wh-crm calc ss
[ :
5 . and sd with tr pyr
3298-3307 ctgs 0.67 60% wh-crm calc ss & sd
40% 1t-md gy sltst (1.39)
* 3307-16 ctgs 0.94 60% vcol sltst (1.24)
20% crm ss & sd
20% brn arg ls, tr coal
3316-25 ctgs 0.42 50% wh 1s
' 40% clr sd
10% md brn-md gy sdy sltst (1.08)
3325-34 . ctgs _ 70% wh sd

25% wh 1s
5% md-dk gy sltst

% TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par—
ticular lithology.

These analyses, opinions or {nterpretations are based on observations and material supplied by the clieat to whom, and for whose exclusive and confidential use,

this report is e. The Interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omlissions excepted): but
__Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
77 tiom, or profitakleness of any ofl, gas or other mineral well or sand in connection with which soch report is used or relied upon.
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Table 1. Total Organic Carbon Results and Gross Lithologic Descriptions

Depth Sample TOC * , '
(m) ' Type (wt %) Gross Lithologic Description *
3334-53 ‘_ ctgs 70% wh sd
25% wh 1s -
5% md-dk gy sltst
3343-54 ctgs o 90% wh sd
g 5% wh 1s
: 5% m-dk gy sltst
b
& * TOC = Total Organic Carbon. Number in parenthesis is TOC value for that par-
F ticular lithology.

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
> this report is e. The interpretations or opinjons expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted): but

,Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
“-.thom, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.
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Table 2, Results of Kerogen Analysis

Depth Sample Kerogen Description * Ro Ro
(m) Type H/C %hAlginite %Exinite %Other TAI (range) ‘(mean) N NT Kerogen Quality
2020 ctgs 0.60 10 20 70 1.5 0.33-0. 43 '0.38 11 11 Poor, recycling
2110-40 ctgs 0.65 0 20 80 |
2230-60 4 ctgs ND 30 10 60 . 1.5 0.33-0,38  0.35 ) 2 Poor, recycling
| 2590-2620 ctgs 0. 60 10 10 80 1.5 ‘ 6. 38-0.47 0,44 7 7 Poor, recycling
! 2820-50 ctgs ND 20 0 80 2.0 0.46-0,58 0.52 4 4 Poor, recycling
2890-2920 ctgs ND 20 0 80 2.0 0.49-0.60 0.55 12' 12 Poor, recycling
-—2920-50 ctgs 0.82 30 0 70 2.0 ° ND | Poor, cave ma.g:eria.l
2950-80 ctgs 0.71 0 30 70
2980-3000 ctgs 0,65 .10 20 70 2.0 ND | Poor, cave material
3010-19 ctgs 0.63 5 20 75
3109-18  ctgs ND 20 10 70 2.0 ND Poor, cave material.
3136-45 ctgs 0.69 5 30 65
3172-3181 ctgs 0.83 10 - 30 60 . 2.2 0.60-0,77 0.71 40 40 Good, recycling
3199-3208 ctgs ND 5 50 45 .

H/C = atomic hydrogen to carbon ratio; *Alginite = amorphous + algal, Exinite = cuticle + spore & pollen exines + resins, Other = woody tissue + finely
disseminated organic matter; TAI = Thermal Alteration Index; Rq = Vitrinite reflectance; N = number of edited points used to obtain Rg mean; NT =
total number of vitrinite particles read; ND = no data (recovery too low, no spores or pollen, bad sample quality, etc.)

are hased on olmervations and material sapplied hy the client 10 whom, ot for whose exclusive and eonfitentis] use, this report is made, The the bent judgment of Core Latwiratorien, Inc, (alt ermm and nmisions
exremed); but Core l.n|-m||nm- tne, uml i1 oflivere andd emplovess, meavne i rmpansihiliey and make 1o warranty or representaginne as G thee predictivity, proper opeegdion, or |m-h| llenems of any u|| g or athee mine m| well nrsnd in vonnection with which such repoet i el ar relied npon.
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Table 2. Results of Kerogen Analysis (con't,)

Depth Sample Kerogen Description * . Ro Ro _
{m) - Type - H/C %Alginite %Exinite %Other TAl {range) .  (mean) N NT Kerogen Quality
3262-71 ctgs ND 0 60 40 : ‘
' 3280-89 ctgs 0.88 10 50 - 40
3298-3307 ctgs 0. 89 0 50 50
3307-16 ctgs 1,03 20 20 60 2.2 0.61-0.78  0.71 40 40 Good, recycling

H/C = atomic hydrogen to carbon ratio; *Alginite = amorphous + algal; Exinite = cuticle + spore & pollen exines + resins, Other = woody tissue + finely
disseminated organic matter; TAI = Thermal Alteration Index; R, = Vitrinite reflectance; N = number of edited points used to obtain Ry, mean; NT =
total number of vitrinite particles read; ND = no data (recovery too low, no spores or pollen, bad sample quality, etc.)

1 'Y

1w are hased on cheervations and material uupplin! hy the client to whom, and for whone exclusive and contidentinl use, thin report is made. The i or i represent 1he heat judmn! of Core Laboratories, Inc. {alterrom and mv'uhuimn
exceptedy; nt Care '-ﬂhﬂﬂlf"ﬂt" tone and it otticers aed eoplovees, smame o ren Difits: aned nurke R wareanty o represntations i (o the pradaelivity, proger operation, or pruﬂluhh ness of any ull gneor ulhvr minermt well ar wad in conneetion with which such report in sl o eelied upan,
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Table 3, Results of Cj54 Extractable Organic Matter (EOM) Analysis

Composition of Cy5+
Extractable Organic Matter

Depth Sample TOC EOM o HC (Percent of Organic Extract)
(m) ’ Type (wt %) (ppm) (ppm) F-1 F-2 F-(3+4) CPI
2020 . ctgs 0.55 67 |
2080-2110  ctgs 0.57 98 2,49
2110-40 ctgs . 1.03 398 188 12.6 34,7 52,7 1.17
2i40-70 ctgs 0.49 46 \ﬂ
2170-2200 ctgs 0.42 18
2200-30 - ctgs 0.49 73 !
12320-50 . ctgs 0.41 40
2590-2620  ctgs 0.44 28
2620-50 ctgs 0.46 105 1; 76
2650-80 ctgs 0.45 90
2680-2710 ctgs 0. 50 119 o . 1.59
2710-40 . ctgs 0.50 112

TOC = Total Organic Carbon; EOM = Extractable Organic Matter (.Clc_.-,+); HC = Cy 54 Hydrocarbons (saturates + aro-
matics); CPI = Carbon Preference Index (Cp4 - C34 carbon number range); F -1 = saturates; F-2 = aromatics;
F -3 = asphaltics; F -4 = noneluted fraction.

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera.
tion, or profitableness of any oil, gas or other mineral well or sand in connection with whlch such report Is used or relled upon.
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Table 3. Results of Cjg54 Extractable Organic Matter (EOM) Analysis (con't,)

Composition of Cy5+
Extractable Organic Matter

Depth Sample TOC EOM HC (Percent of Organic Extract)

( m) Type (wt %) (ppm) {ppm) F-1 = F-2 F-(3 +4) CPI
2830 ctgs 0.53 98 1. 80
2860-'90 ctgs 0.58 94
2890-2920 ctgs 0.52 62

2920-50 ctgs 0.79 476 174 4.2 32.4 63. 4 1.13
2950-80 ctgs 1.00 408 140 2.9 31,4 65.7 1.16
2980-3000 ctgs 1.45 676 296 7.4 36,4 56,2 1.17
3010-19 ctgs 1.14 380 172 7.9 37.4 54,7 1. 37
3109-18 ctgs 1.01 134 | |
3136-45 ctgs 1.19 160 1.43
'3172-81 ctgs 1.25 152
3190-97 ctgs 1.53 189 1.23
3199-3208 ctgs 1,02 189

TOC = Total Organic Carbon; EOM = Extractable Organic Matter (C) 5-}-'); HC = C154 Hydrocarbons (saturates + aro-
matics); CPI = Carbon Preference Index (Cz4 - C34 carbon number range); F -1 = saturates; F-2

F -3 = asphaltics; F -4 = noneluted fraction,

These analyses. opinlons or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best julgment of Core Laboratories, Inc. (all crrors and omissions excepted); but
Core Laboratories, Inc. and its officers and employees, mssume no responsibility and make no warranty or representations as to the productivity, proper operas
tion, or profitableness of any oil, yas or ather mineral well or sand in connection with which such report ia used or relied upon.

-
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Table 3. Results of Cj54 Extractable Ofganic Matter (EOM) Analysis (con't.)

Composition of Cj5+
Extractable Organic Matter

Depth Sample - TOC . EOM HC (Percent of Organic Extract)

(m ) Type (wt %) (ppm) (ppm) F-1  F-2 F-(3+4) CPI
3235-44 . ctgs' 1.13 238 95 2.1 37.9 66.0 | 1.55
3262-71 _ ctgs .07 377 182 7.5 | 40.8 51'. 7 1.56

- 3280-89 ctgs 1.17 264 109 2.7 38,4 58.9 | ‘ 1.49
3289-98 ctgs 1.06 | 265 117 3.4 40,9 55,7 1.56

TOC = Total Organic Carbon; EOM = Extractable Organic Matter (Cy54); HC = Cj54 Hydrocarbons (saturates + aro-
matics); CPI = Carbon Preference Index (Cp4 - C34 carbon number range); F -1 = saturates; F -2 = aromatics;
F -3 = asphaltics; F -4 = noneluted fraction.

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made, The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper operas
tion, or profitableness of any oll, gas or other mineral well or sand in connection with which such report Is used or relled upon,
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Table 4. Significant Ratios

?fﬁt})’ ?81(‘:’1 x 100 | E‘%% x 100 §OCM x 100
12020 1.2
2080-2110 ot
2110-40 3.9 1.8 47.2
2140-70 0.9 |
2170-2200 | 0.4
= 200230 1.5
| 2320-50 1.0
2590-2620 .‘ 0.6 -
2620-50 2.3
2650-80 2.0
2680-2710 | 2.4
2710-40 2.2
2830 1.8
2860-90 1.6
2890-2920 1.2
2920-50 | 6.0 . 2.2 36.6
 2950-80 4.1 1.4 34.3
2980-3000 | 4.7 _ 2.0 43.8
3010-19 3.3 , 1.5 - 45.3
3109-18 1.3 ‘

_ TOC =Total Organic Carbon (ppm); EOM = C]54 Extractable Organic Matter (ppm);
~ HC=Cjg5; Hydrocarbons (ppm) :

i analyses, oplnions or interpretations are based on observations and material supplied b{ the client to whom, and for whose exclusive and confidentis! use,
is report is e. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omisslons excepted): but
we Laboratories, Inc. and its officers sand employees, sssume no responsibility and make no warranty or representations as to the productivity, proper opers-
F' or profitahleneas of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.
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Table 4. Significant Rétios (con't.) |
},;81(‘:'1 x 100 ‘THoCc x 100 3%31\—4 x 100
1.3 -
F; 3172-81 1.2
| 3190-99 1.2
L 3199-3208 1.9 \
‘”‘ 3235-44 2.1 0.8 39.9
T §3262-71 3.5 1.7 48.3
g 3280-89 2.3 0.9 41.3
3289-98 2.5 1.1 44.2
.

1ese analyses, opinions or {nurpreuttom are based on observations and material supplied

report is made. The interpretationz or oplmonl expreued represent. the best judgment of
» Laboratories, Inc. and its officers and
1 or proﬁt..b!e-neu of any oil, gas or ot.her minenl well or und in connection with which such report is used or relied upon.

make no warranty or representations as to the

TOC =Total Organlc Carbon (ppm);EOM=C]54 Extractable Organic Matter (ppm),
HC=Cy54 Hydrocarbons (ppm)

the client to whom. and for whose exclusive and confidentia! use,
Core Laboratories, Inc. (all erron and omissions excepted): buat
productivity, proper opera-
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Table 5. Vitrinite Reflectivity Data

» Depth } Sample Reflectivity Values (R,) vs. Ry *
- (m) Type Lithology Remarks Number of Measurements (mean)
Siltstone Recycling |°: IHIHH 0. 38
L. 2020 ctgs with minor |and pyrite {555 ESEE :
loose sand . ; 3 (11)
= -] 0.5 t 1.8 2 3 4
: o -
- 2230- . . 3 #H| 0.35
t Siltst R 1 *
7,» 2260 | St&s Siltstone Recycling s 2)
' °o 0.5 ' 1.8 2 I
: Siltstone _ © 33
- Z;ch-) ctgs and Recycling | 0'744
sandstone o (7)
0 0.8 t (1% ] 2 3 4
B Recycling |® HHm
Zggga ctgs Siltstone some vit- |s 3 = 0('452
o : rinite >1.0 o = )
4 0.5 ' 1.8 : 3 .
=
= . '
S Siltstone Recycling {*® =
22320 ctgs with minor | and pyrite | {3 o 345 0(1;)5
[ limestone . 35
L ] 0.8 I 1.3 4 3 4
P . Cave ma- |,
(. 2920- ' Slltslt.one terial of 3 Sample
L= 5950 ctgs and lime- 0.2-0.35 | 37 Unsuitable
stone
- ' R °s os 1 1.8 2 3 e
I )
[
Siltstone, Cave ma- |o{ ]
[ 2980- ctgs limestone, |terialof [, Sample
L 3000 and sand- 0.2-0.4 ' Unsuitable
7 stone Ro it o.s 1 DY H 3
~ 3109- S:;w..nl;ist?ne ‘Cave - ® Sample
(3118 ctgs :illist?rizor material |}°* Unsuitable
‘i—— 00 0.8 ' .8 3 a
Er; 3172- Siltstone Recycling |® == 0.71
— 31811 ctes with minor | but good |, 3 : (40‘)
sand sample R ;
"o o.s 1 .8 p s &

Value in parenthesis indicates number of particles measured.
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Table 5. Vitrinite Reflectivity Data (con't.)
Depth | Sample _ Reflectivity Values (Rg) vs. Ro *
Type Lithology | Remarks Number of Measurements (mean)
Siltstone, . °
ctgs | s2nd, coal, ]I:;tcygﬁlg 0.71
and lime- & : (40)

sample o

. stone ] 0.8 1 t.5 L)
. s

5 $ °s 0.5 ' .s z 3 s
-]
= °

& ° 0.8 ' ) 2 3 e
o1 °
-]

-] 0.5 ] [} 2 3 4
[ -]

B

o

) 0.5 1 [ 2 3 4
©
L]

‘;L ’.‘“ 0.8 ] .8 4 3 4
o
L]

eO 0.8 J [ ] 2 3 4
| ]
L]
-]

o 0.8 ' .8 3 4
-]
3
(-]

[ 0.8 ] .8 2 N 4

¢ Value in parenthesis indicates number of particles measured.
[P N
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