Geochemical analysis of cuttings from the following North Slope oil/gas exploratory wells:

Sohio Alaska Petroleum Co. Nechelik No. 1 (8,520°-8,790),

U. S. Navy (Husky Oil NPR) Atigaru Point No. 1 (7,190°-8,600°),

U. S. Navy (Husky Oil NPR) East Teshekpuk No. 1 (7,090’- 8,850),

U. S. Navy (Husky Oil NPR) South Harrison Bay No. 1 (5,700°-9,200°), and
U. S. Navy (Husky Oil NPR) West Fish Creek No. 1 (7,290°-9,500°).
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‘ CONFIDENTIAL
LFX7228/56 | Summary

Summary

This report details geochemical analytical data for cutting samples from Nechelik-1, Atigaru Point-1,
East Teshekpuk-1, South Harrison Bay-1 and West Fish Creek-1, Alaska.

Source potential (pyrolysis P1P2 and Total Organic Carbon) has been determined on mudstone and
limestone samples from the five wells. Thermal maturity by vitrinite reflectance has been determined
on limited samples from each of the wells.

A number of the richer samples from each of the five wells have been solvent extracted to attempt to
characterise the hydrocarbon extracts by total soluble extract (TSE) GC, high resolution GC-MS and
stable carbon isotope analysis of the kerogen and total soluble fractions.

Additionally, two oil shows in sandstones at 5700ft and 5800ft from South Harrison Bay-1 have been
extracted, and the soluble hydrocarbons characterised by total soluble extract (TSE) GC, high
resolution GC-MS and TSE stable carbon isotopes. The hydrocarbon recoveries for the two oil shows
were very low, consequently the TSE GC chromatograms are poor. The chromatograms display an
unresolved ‘hump’ that is probably column bleed rather than a characteristic of the sample.
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CONFIDENTIAL

LFX/228/56 List of Tables
List of Tables
Table No.
1 Nechelik-1 - Lithology and Stratigraphy
2 Nechelik-1 - Optical Source Rock Maturity Indicators
3 Nechelik-1 - Source Rock Quality Indicators
4 Nechelik-1 - Sediment Extract Analysis
5 Atigaru Point-1 - Lithology and Stratigraphy
6 Atigaru Point-1 - Optical Source Rock Maturity Indicators
7 Atigaru Point-1 - Source Rock Quality Indicators -
8.1-82 Atigaru Point-1 - Sediment Extract Analysis
9 East Teshekpuk-1 - Lithology and Stratigraphy
10 East Teshekpuk-1 - Optical Source Rock Maturity Indicators
11 East Teshekpuk-1 - Source Rock Quality Indicators
12.1-12.2 East Teshekpuk-1 - Sediment Extract Analysis .
13 South Harrison Bay-1 - Lithology and Stratigraphy
14 South Harrison Bay-1 - Optical Source Rock Maturity Indicators
15 South Harrison Bay-1 - Source Rock Quality Indicators
16.1 - 16.4 South Harrison Bay-1 - Sediment Extract Analysis
17 West Fish Creek-1 - Lithology and Stratigraphy
18 West Fish Creek-1 - Optical Source Rock Maturity Indicators
19 West Fish Creek-1 - Source Rock Quality Indicators
20.1-20.2 West Fish Creek-1 - Sediment Extract Analysis

GMEPRE RepBH 280

Page 4 of 126




CONFIDENTIAL
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List of Figures
List of Figures
Figure No.
1 Nechelik-1 - Vitrinite Reflectance Thermal Maturity Plot
2 Nechelik-1 - Whole Oil GC Chromatogram
3.1-33 Nechelik-1 - Sterane and Triterpane Ion Chromatograms
4 Nechelik-1 - Aromatic Sterane Ion Chromatograms
5 Nechelik-1 - Phenanthrene and Methy! Phenanthrene lon Chromatograms
6 Nechelik-1 - Biphenyl and Dibenzothiophene Ion Chromatograms
7 Atigaru Point-1 - Vitrinite Reflectance Thermal Maturity Plot
8.1-82 Atigaru Point-1 - Whole Oil GC Chromatograms
9.1-9.6 Atigaru Point-1 - Sterane and Triterpane Ion Chromatograms
- 10.1-10.2 Atigaru Point-1 - Aromatic Sterane Ion Chromatograms
11.1-11.2 Atigaru Point-1 - Phenanthrene and Methyl Phenanthrene Ion Chromatograms
12.1-12.2 Atigaru Point-1 - Biphenyl and Dibenzothiophene lon Chromatograms
13 East Teshekpuk-1 - Vitrinite Reflectance Thermal Maturity Plot
14.1-14.6 East Teshekpuk-1 - Whole Oil GC Chromatograms
15.1-152 East Teshekpuk-1 - Sterane and Triterpane Ion Chromatograms
16.1-16.2 East Teshekpuk-1 - Aromatic Sterane Ion Chromatograms
17.1-172 East Teshekpuk-1 - Phenanthrene and Methyl Phenanthrene Ion Chromatograms
18.1-18.2 East Teshekpuk-1 - Biphenyl and Dibenzothiophene Ion Chromatograms
19 South Harrison Bay-1 - Vitrinite Reflectance Thermal Maturity Plot
20.1-204 South Harrison Bay-1 - Whole Oil GC Chromatograms
21.1-21.12 South Harrison Bay-1 - Sterane and Triterpane lon Chromatograms
22.1-224 South Harrison Bay-1 - Aromatic Sterane Ion Chromatograms
23.1-234 South Harrison Bay-1 - Phenanthrene and Methyl Phenanthrene Ion Chromatograms
24.1-24.4 South Harrison Bay-1 - Biphenyl and Dibenzothiophene Ion Chromatograms
25 West Fish Creek-1 - Vitrinite Reflectance Thermal Maturity Plot
26.1-262 West Fish Creek-1 - Whole Oil GC Chromatograms
27.1-27.6 West Fish Creek-1 - Sterane and Triterpane Ion Chromatograms
28.1-282 West Fish Creek-1 - Aromatic Sterane Ion Chromatograms
29.1-29.2 West Fish Creek-1 - Phenanthrene and Methyl Phenanthrene Ion Chromatograms
30.1-30.2 West Fish Creek-1 - Biphenyl and Dibenzothiophene Ion Chromatograms
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TABLE 1

LITHOLOGY AND STRATIGRAPHY

COUNTRY: Alaska

WELL: Nechelik-1
DEPTH  DEPTHRANGE FORMATION AGE LITHOLOGY PICKED SAMPLE TYPE
ft ft LITHOLOGY
8520 MDST-dk gy shale 40%:MDST-dk gy calcarcous 40%:SST-It bn 25% Mudstone CuT
8610 MDST-dk gy shale 20%:MDST-dk gy calcareous 50%:SST-1t bn 30% Mudstone Cut
8700 LST-1t gy 70%:MDST-m gy calcareous 30% Limestone CuUT
8790 LST-It gy mddy 70%:MDST-m gy calcareous 30% Limestone CuTt
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COUNTRY Alaska
WELL: Nechelik-1

TABLE 2

OPTICAL SOURCE ROCK MATURITY INDICATORS

DEPTH FORMATION VITRINITE NQO.of CONFIDENCE COMMENTS
(ft) (% Ro) READINGS
8610 0.49 20 D

L-MOD;IPAR 90% VPAR+WPAR 10%;BS MOD+STR BW MOD/RI;AMORPH L.O. MOD/RI SP Y/O+L

Confidence A=Excellent B=Good

C=Average

D=Poor E=Unreliable
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Vitrinite Reflectance Thermal Maturity Plot

Well Name : Nechelik-1
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TABLE 3

SOURCE ROCK QUALITY INDICATORS

COUNTRY: Alaska

WELL: Nechelik-1
DEPTH DEPTHRANGE FORMATION  PICKED LITHOLOGY P Pi P2 TOC TMAX HI GOGI CARBT S
(ft) (1Y (kg/t) (mg/gC) (kg/t) (%) deg C (%) (%)
8520 Mudstone 1.16 36.4 11.12 317 441 350 10.49 1.61
8610 Mudstone 1.09 46.0 10.47 237 442 441 25.86 1.67
8700 Limestone 1.00 61.7 6.42 1.62 438 395 69.72 0.96
8790 Limestone 1.55 583 11.65 2.66 438 438 52.88 0.89
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g Well name :  Nechelik-1
O Suite name:  NPRA Study
) Country Of Origin :  Alaska
=% Depth (m): 8520
o Sample name :
i
a
e
o
=3
N . .
® Inspection Properties
APL:
Density @ I5deg C:
Wax Content Yawt :
Wax Melting Pointdeg C :
Pour Pointdeg C:
Viscocity ¢St @ 20 deg C =
Total Acidity mg KOH/g :
Asphal “%wt (IP Method) :
Nitrogen ppm :
Sulphur %wt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :
Hi: 057 S1:
H2: 055 S2-
H3: 087 53
H4: O °
MHS: 100:66:44:28:17:8 S4:
H6: 0.51 §5:
::; s 061 S6:
G;:: " 57:
[¢] H10: S8:
= Hit: 920 59
o H12: 324
= ) Slio:
G Hi3: 000
- HI4: 677
H1S: 0.00
Hi6: 0.00
mHi7: 3191
Hi8: 0.00

nrnnORRNRORNNNONNRARARNRANAARAARAARARARA

Biomarker Ratios

051
0.44
35:28:35
32:24:42
3035

50.02
2344

Sediment/Extract Analysis

M2:
M3:
M4:
M5:
Al:

[l

Ad:
A5:
A6:
MDR :
MBP :

0.57
0.57
65.16

0.79

: 078
: 032

017

034

0.66
1.26
5.57

Extraction
TSE %wt: 0349
HPLC

Saturates Yewe :
Aromatics Y%we :
Residues Y%wt @

Asphaltenes (Micra Method) %wt :

Saturates GC

Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18 :

CPI:
ALKIND :
R22:

Light Hydrocarbons

MCH % :
HER
HXR

Stable Carbon I

{

Saturates :
Total Oif : <31
Aromatics ¢
Residue :
Asphaltenes :
Kerogen : -30

STANDARD: NBS22-298

Table 4
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Sample#7 Text:NECHELIK-1 8520°
191.1799 8:7 F:2

$9708SED004S0018 File Text:8000RP - Exp:GCMS_HRSIR

[File:MPDMIO0D693 #1-30B6 Acq:22-SEP-1937 17:58:21 GC EI+ Voltage SIR 70SE
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177.1643 S:7 F:2

[File:MPDMIG00633 ¥#1-3086 Acq:22-SEP-1337 17:58:21 GC EI+ Voltage SIR 70SE
Sample#7 Text:NECHELIK-1 8520~

$9708SED0045001$ File Text:8000RP Exp:GCMS_HRSIR
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Sample#7 Text:NECHELIK-1 8520’
218.2033 S:7 F:2

[File:MPDMIOD0693 #1-3086 Acq:22-SEP-1997 17:58:21 GC EI+ Voltage SIK 70SE
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168.0939 8:7

File:MPDMIO00693 #1-1291 Acq:22-SEP-1997 17:58:21 GC EI+ Voltage SIR 70SE
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LITHOLOGY AND STRATIGRAPHY

COUNTRY:
WELL:
DEPTH LITHOLOGY PICKED SAMPLE TYPE
ft LITHOLOGY
7190 MDST-m bn/gy 70%:SLTST-lt-m bn sndy 30% Mudstone CuT
7280 MDST-m bi/gy 45%:SLTST-lt-m bn sndy 55% Mudstone Curt
7370 MDST-m-dk gy 80%:SLTST-m gy 20% Mudstone curt
7460 MDST-dk gy shaley 95%:SLTST-m gy 5%:MDST-or Tr Mudstone cuTt
7550 MDST-dk gy 100%:SLTST-m gy Tr-MDST-or Tr Mudstone CUT
7640 MDST-dk gy 100%:SLTST-m gy Tr-MDST-or Tr Mudstone cur
7730 MDST-dk gy 100%:SLTST-m gy Tr:-MDST-or Tr Mudstone cuTt
7820 MDST-dk gy 100%:SLTST-m gy Tr Mudstone CuT
7910 MDST-dk gy 100%:SLTST-m gy Tr Mudstone cur
8000 MDST-dk gy/bk 100%:SLTST-m gy Tr Mudstone CUT
8090 MDST-dk gy/bk 100%:SLTST-m gy Tr Mudstone cuT
8180 MDST-dk gy/bk 100%:SLTST-m gy Tr Mudstone CuT
8360 MDST-dk gy calcarcous 40%:SST-lt gy sity 60% Mudstone CcuT
8450 MDST-dk gy calcareous 60%:SST-It gy sity 40% Mudstone CcuT
8540 MDST-dk gy calcareous 60%:SST-1t gy slty 40% Mudstone CuT
8600 MDST-dk gy calcareous 70%:SST-1t gy sity 30% Mudstone cuT
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TABLE 6

OPTICAL SOURCE ROCK MATURITY INDICATORS

COUNTRY Alaska
WELL: Atigaru Point-1

DEPTH FORMATION VITRINITE NO.of CONFIDENCE

COMMENTS

(ft) (%Ro) READINGS
7280 0.67 20 C
7910 0.64 20 D
8450 0.67 10 D

MOD;IPAR 90% VPAR+W 10% ;BS MOD/STR BW MOD/RI;SP L.O. L/MOD HYD SPE L.O. MOD
L-MOD;IPAR 100% VPAR+WPAR TR;BS MOD/RI BW L/MOD;SP Y/O+L.0. MOD/RI ALG Y TR
L;IPAR+WPAR 100% VWPAR TR;BS MOD/STR BW MOD;HYD SPE L.O. MOD Amorphinite M.O. M

Confidence A=Excellent B=Good  C=Average

g
o
i}
(]
~
—
o
s
—
[\
=)

D=Poor E=Unreliable




Vitrinite Reflectance Thermal Maturity Plot

‘Well Name : Atigaru Pt-1
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TABLE 7

SOURCE ROCK QUALITY INDICATORS

COUNTRY: Alaska
WELL: Atigaru Pt-1
DEPTH DEPTHRANGE  FORMATION  PICKED LITHOLOGY Pl P1 r2 TOC TMAX Hl GOGI CARBT S

(fty () (kg/) (mg/gC) (kg/t) (%6) deg C (%) (%)
7190 Mudstone 1.52 1334 1.92 1.14 451 168 17.19 0.57
7280 Mudstone 1.33 107.4 1.74 1.24 447 141 16.42 0.97
7370 Mudstone 1.45 126.1 1.98 1.15 439 172 12.65 0.43
7460 Mudstone 1.06 832 227 127 441 178 9.06 0.95
7550 Mudstone 0.93 76.5 2.25 1.22 438 185 961 1.15
7640 Mudstone 132 99.1 297 133 441 223 1.52 1.16
7730 Mudstone 1.07 789 3.26 1.35 443 241 713 1.03
7820 Mudstone 091 655 4.05 1.38 441 292 7.11 1.06
7910 Mudstone 0.94 713 3.16 1.32 441 239 7153 0.98
8000 Mudstone 1.00 84.2 2.57 1.19 441 217 7.26 0.85
8090 Mudstone 1.09 73.8 335 1.47 441 228 6.73 1.03
8180 Mudstone 1.19 60.0 5.54 1.98 442 280 7.97 151
8360 Mudstone 1.72 717 6.21 222 446 280 31.85 1.15
8450 Mudstone 1.31 67.0 6.21 195 441 318 61.18 0.99
8540 Mudstone 1.20 62.8 4.74 191 444 248 53.60 1.21
8600 Mudstone 1.72 48.7 921 3.54 446 260 33.05 1.39

- . ___
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Well name = Atigaru Pt-1
Suite name :  NPRA Study
Country Of Origin :  Alaska
Depth (m) : 7820
Sample name :

Inspection Properties

APL:

Density @ 15deg C :

Wax Content Yowt :

Wax Melting Point deg C :
Pour Pointdeg C :
Viscocity ¢St @ 20 deg C:
Total Acidity mg KOH/g :
Asphaltenes %wt (IP Methed) :
Nitrogen ppm :

Sulphur %wt :

Nickel ppm :

Vanadium ppm :
Nickel/Vanadium :

Biomarker Ratios

Hr: 057 Si: 053
H2: 055 S2: 042
H3: 0386 .
Wa. o S3: 35:28:36
HS: 100:79:53:44:26:9 S4: 36:24:39
H6: 04t S5: 3453
H7: 061 S6 -

HS :

o : S7: 4871
H10 : §8: 2690
Hil: 181 §9:

H2: 319 st0:

HI3: 0.00

H1d: 956

HIS: 0.00

HI16: 0.00

ni7: 26.67

HI8: 0.00

Extraction

TSE %wt: 0.100
HPLC
Saturates %wt:

Aromatics Yowt :
Residues %wt :

Asphaltenes (Micro Method) Ywt :

Saturaltes GC

Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18 :
CPL:
ALKIND :
R22:
Light Hydrocarbons
M2: 068 MCH % :
M3: 0.68 HER
M4: 6283 IIXR
M5
Al: 076
A2: 0.77
A3: 033 Stable Carbon Isotopes
Ad: 016
AS: 052 Saturates :
Total Oil : -309
A6: 083 oo
MDR: 150 Aromatics :
T Residue :
MBP: 5.10 Asphaltenes :

Kerogen : -30.6

STANDARD: NBS22-29.8

Table 8.1



g ‘Well name : Atigaru Pt-1
) Suite name :  NPRA Study
o Country Of Origin :  Alaska
=1 Depth (m) : 8090
® Sample name =
g
[=]
=3
N . -
x _Inspection Properties
API;
Density @ 15 deg C :
Wax Content %wt :
Wax Melting Point deg C :
Pour Point deg C :
Viscocity ¢St @ 20 deg C :
Total Acidity mg KOXl/g :
Asphaltenes %wt (IP Method) :
Nitrogen ppm :
Sulphur %wt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :
Biomarker Ratios
Hi: 058 S1: 052
n2: 055 S2: 049
H3: 0386 N e
He: 0 8§3: 31:25:43
HS:  100:74:53:41:25:12 S4: 322343
He: 0.56 §5: 43.30
H7: 061 S6:
Hs:
;? 9 : S§7: 4176
« H10 : S8: 2646
g Hil: 3.10 S9:
9,, HI2: 356 St0:
- HI13: 0.00
o4 Hi4: 1162
o HIS: 000
HI6: 000
H17: 3281
HI18: 0.00

Sedirﬁent/Extract Analysis

Extraction
TSE Ywt :
HPLC

6.117

Saturates %wt:
Aromatics %wt :
Residues Y%owt :

Asphaltenes (Micro Method) %ewt =

Saturates GC

Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18 :
CPI:
ALKIND :
R22:
_Light Hydrocarbons
M2: 0.63 MCH %
M3: 0.61 HER
M4: 6858 HXR .
M5:
Al: 0.79
AZ2: 030
A3: 039 Stable Carbon Isotopes
Ad: 020
"A5: 042 Saturates :
A6: 0.76 Total il : 309
Aromatics :
MDR: 2.09% X
Residue :
MBP: 4.74 Asphaltenes ¢
Kerogen : 296
STANDARD: NBS22 -29.8

Table 8.2
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[File :MPDMIO00693 #1-3087 Acq:22-SEP-1397
‘|Sample#8 Text:ATIGARU POINT-1 7820’ $9708SED005S0083 File Text:8000RP Exp:GCMS_HRSIR

191.1799 3S:8 F:2

pa
.

\ 1

[

13:39:36 GC EI+ Voltage SIR 70SE

100% « _2.4E8
903 E2.1E8
80 F1.9E8
70 F1.7E8
60 F1.4E8
50 F1.2E8
40 © £ 9. 5E7
30 £ 7. 187
205 o ;4.71:7
10 < . £2.487

0dcn———n e e e = F'0.0E0
30:00 40:00 50:00 Time

217.1956 S:8 F:2

100% v _3.1E7
90 F 2.8E7
80 e 2,587
70,3 N R 52.237
60 . e F1.9E7
50 E1.6E7
40 e E 1.2E7
30 E 9.4E6
20 F 6.2E6
10] W 3,186
o N . e — ' 0.0E0
30:00 40:00 50:00 1:00:00 1:10:00 Time




a File:MPDMIO00693 #1-3087 Acq:22-SEP-1997 19:39:36 GC EI+ Voltage SIR 7TOSE
= Sample#8 Text:ATIGARU POINT-1 7820’ £9708SED005S008$ File Text:8000RP Exp:GCMS_HRSIR
a 177.1643 S:8 F:2 ‘
= 100% _3.5E7
o 80 F2.887
£ 605 E2 17
=t = -2.1E
2 ] :
% 40 1.487
20 L 7 .0E6
0] F 0.0E0
— ————— —— Tk 1aber T :
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
191.1799 8:8 F:2
100% _2.4E8
80] - 1.988
601 - 1.4E8
40 " 9.5E7
20 4. TET7
0: —F T T T = I T T A T T l T T T T T T T L] T T T T T Co.ozo
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
205.1956 S:8 F:2 '
100% 3.8E7
80 ] 3.087
o ]
& 60_] 2.3E7
@ ]
3 401 1.587
S 1
= 201 7_5E6
(o) i
oA R A
:1 0dr - 0.0E0
=z . T — By Sy PET ITT S vov sov- s
£ 30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
Nel
[ %)
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File:MPDMIO00693 #I1-3087 Acq:22-SEP-1997 19:39:36 GC EI+ voltage SIR 7USE
Sample#8 Text:ATIGARU POINT-1 7820‘ $9708SED005S008% File Text:8000RP Exp:GCMS_HRSIR
218.2033 S:8 F:2

100% 1.7E7
80 - 1.4B7
60 By
40] - 6.8E6
20 - 3.4E6

[ USRS e e e e R D e e — - 0.0E0
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time

217.1956 S:8 F:2

100% _3.1m7
80 - 2587
60] - 1.9E7
40 - 1.287
20 " 6.2E6

] -
N -
0 T T T T T T T T T T T T T T T T T T | T T T T T ¥ T - - - T r 0.0E0
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time

231.2111 S:8 P:2

100% _1._0E7
80 - 8.3E6
60.] - 6.2E6
40 F 4.1E6
20 [ 2.1E6

] -
o . — — — —— 71— —_— . - 0.0E0
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time




[File:MPDMIO00633 #1-3087 Acq:22-SEP-1937 21:20:48 GC EI+ Voltage SIR 70SE
Cg) Sample#9 Text:ATIGARU POINT-1 8090’ $9708SED005S011$ File Text:8000RP Exp:GCMS_HRSIR
191.1799 S:9 F:2
G -
o 100% . v _1.8E8
5] 3 -
g 90 _ 1. 688
P ] g
g 80 F1.5E8
=\ 701 ' F1.3E8
(3] 3 r
3 60 F1.1E8
50 9. 1R7
403 7 .387
30 5,587
20 E 3,787
] F
10 « 4 1,887
= : " : e £ 0.0E0
30:00 40:00 50:00 1:00:00 1:10:00 Time
217.1956 8:9 F:2
100% w : _2.6E7
90_5 UR ‘ : 5_2.337
80 £ 2.1E7
701 n ® F 1.8E7
E v w -
603 7 F 1.5E7
50 “ F1.387
;;; 40_: * E1.0E7
) 30 £ 7.7E6
w ] 3
- 20 E 5.1E6
2 ; :
- 10 \N £ 2.6E6
5 E E
(r? 0 3 T T T T T T T T — Y T T T T T T T T 3 0.0E0
g 30:00 40:00 50:00 1:00:00 1:10:00 Time
=)
S




File:MPDMIO00693 #1-3087 Acq:22-SEP-1997 21:20:48 GC EBI+ voltage SIR 70SB
aQ Sample#9 Text :ATIGARU POINT-1 8090’ $9708SED005S011$ File Text:8000RP Exp:GCMS_HRSIR
(33 177.1643 S:9 F:2
10 .0B7
5 i 3
= 80] r 2.4E7
& 1 d
*g 60_] r1.8E7
2 ] :
o 40 F 1.287
o0 p N
fen) 4 L
20 - 6.0E6
o_ T T T I T T l T Bl T T T T T T T T T :O.OED
30:00 40:00 50:00 1:00:00 1:10:00 1:26:00 Time
191.1799 8:9 F:2
10 _1.8ES8
80 [ 1.5E8
60 F1.1E8
40" L 7 _3E7
20 F3.7E7
ol T ‘I T A [‘ L IA I’ T T T ¥ T T T T T T T T :O.OEO
30:00 40:00 50:00 1:00:00 1:16:00 1:20:00 Time
205.1956 S:9 F:2
100% 2.8E7
80] 2.287
o 60] 1.787
0 1
e 40 1.1E7
@ .
o -4
=4 201 5.6E6
o ] N -
S 0= S— e . e — : : 0.0E0
£ 30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
w
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218.2033 S:9 F:2
100%

80

File:MPDMIO00693 H#1-3087 Acq:22-SEP-19397 2I1:20:48 GC EI+ voltage SIR 70SE
Sample#9 Text :ATIGARU POINT-1 8090’ 59708SED0053011$% File Text:8000RP Exp:GCMS_HRSIR

_1.5E7
F1.287
 9.0z6
- 6.0B6
- 3.0E6

0.0E0

217.1956 S8:9 F:2
100%

807

601

407

20

o:

30:00  35:00

Time

2.6R7
2.1E7
1.5B7
1.0E7
5.1E6

0.0E0

231.2111 8:9 F:2
100%

80
60
40
20

0

30:00  35:00

Time

~8.1E6
- 6.5E6
- 4.8E6

- 3.2E6

\F.1.6E6

F 0.0E0

30:00 35:00

T

Time
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[File:MPDMIO00693 #1-3087 Acq:22-SEP-1997 19:39:36 GC EI+ Voltage SIR 70SE
Sample#8 Text:ATIGARU POINT-1 7820’ $9708SED00550085 File Text:8000RP Exp:GCMS_HRSIR
231.1173 S:8 F:2 -

100% L ~1.3E8
90 F1.288
804 - 1.0E8
701 9. 187

3 et F
601 “a | £ 7.887
50 o a» E 6.5E7
40 e E 5. 2E7
1 ns -
304 3. 987
203 £ 2,687
10 \ LJJ F 1.3E7
0 i —T =T 1 T ¥y T T T ] 7T ¥+ T T [ T T T T | v T T T — T T T T T T Eo'ogo
30:00 35:00 40:00 45:00 50:00 55:00 1:06:00 1:0%:00 Time
253.1955 S:8 F:2 A
&

100% _2.8E7
90 F2.6E7
80_5 %1 5_2_337
703 e £ 2. 0E7
60 - t1_7B7

] - t

50 F1.4E7
40 o F 1.1E7
30 e o L 8.5E6

3 «3 -

20 v @ “ E 5.7E6
10 M  2.8E6
ot A [T A e T T e £ 0.0E0
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00  1:05:00 Time
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[File:MPDMIO00693 #1-3087 Acq:22-SEP-1937 21:20:48 GC EI+ voltage SIR 705E
Sample#9 Text :ATIGARU POINT-1 8090’ $9708SED0055011$ File Text:8000RP Exp:GCMS_HRSIR
231.1173 S:9 F:2

(amnd

10 _8.6E7
90 E7.7R7
80 E 6. 9E7
70 £ 6.0R7

(5 A F
60 F5.1E7
50 o F4.3E7
S Sl
40 e E3.4E7
3o E2.6E7

20 E1.7R7
30:00 35:00 40:00 45:00 50:00 55:00 1:06:00 1:0%:00 Time

253.1955 S$:9 F:2 4

100% ot _1.7E7
903 F1.6E7
807 F1.4E7

E of
70] £ 1.2E7
3 A r

60 a 1087

50 “ t 8.7E6
] e F

40 s - 6.9E6

303 a - 5.2E6
3 @ “ g #3 E

207 - 3.5E6
103 F1.7E6
o e — — S st e ———
30:00 35:00 40:00 45100 50:00 55:00 1:00:00 1:05:00 Time
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[File:MPDMIO00693 #1-1291 Acq:2Z-8EP-1997 19:39:36 GC EI+ Voltage SIR 70SE
$97085ED0053008% File Text:8000RP Exp:GCMS_HRSIR

178.0782 S:8

-

Sample#8 Text:ATIGARU POINT-1 7820~

"
e
-
-
-
-
.
o
-

. ¥ U §

192.0938 S:8

18:00 19:00 20:

00 21:00 22:00 23:00 24:00 25:00 26:00 27:00 28:00 29:0

10 _3.2E8
90 - 2.9E8
80 £ 2.6E8
70 F2.3E8
60 £ 1.9E8
50 £ 1.6E8
40 F1.3E8
30 £9.7E7
20 £ 6.5E7
10 E 3.2E7

0 Aot e F 0.0E0

0 30:00 Time

100% 3.1E8
90 2.7E8
80 2.4E8
70 2.1E8
60 1.8E8
50 1.5E8
403 1.2E8
30 9.2E7
203 6.1E7
10 3.1E7

03 — N e - b 0. 0EO

18:00 19:00

20:00 21:

00

22:

00 23:00 24:00 25:00 26:00 27:00 28

T

00

29:0

0 30:00 Time




2 File:MPDMIOU0693 #1-1291 Acq:22-SEP-1997 21:20:48 GC EI+ Voltage SIR 70SE

O [sample#9 Text:ATIGARU POINT-1 8090‘ $9708SED0055011$ File Text:8000RP Exp:GCMS_HRSIR

g [178.0782 S:9

Z [0 5.7E8

7 | 90 5.1E8

o .

g | 80 4.5E8

21170 4.0E8

o
60 3.4E8
50 2.8ES8
40 2.3E8
303 1.7E8
20 1.1E8
10 5.7E7
03 0.0ED

o
T LS SRS DAL L UABLILALE DL LA S LA 1 1 1T

192.0938 S:9

TrrrT T T

T T

—I_T_r
18 :00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 26’00 27: 00 28 00 2;T00 30: 00 Time

100% 4.5E8
90 4.0E8
80 3.6E8
701 3.1E8
60 2.7E8
50 2.2E8
= | a0 1.8E8
Ug) E
e | 303 1.3E8
=B
9, | 20 8.9E7
o | 103 4.5E7
[N 3
o 0 T ORI B N Tt 0 - 0ED
@ 18100 19:00 20:00 21:00 22:00 23:00 24:00 25:00 26:00 27:00 28:00 29.00 30:00 Time
o
o
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[File:MPDMIO00693 #1-1291 Acq:22-SEP-1937 19:39:36 GC EI+ Voltage SIR 70SE

Sample#8 Text:ATIGARU POINT-1 7820~
168.0939 S:8

$9708SED0055S008% File Text:8000RP Exp: GCMS _HRSIR

10 _4.0E7
90 3. 6E7
80 E 3 .2E7
70 £ 2. 8E7
60 2. 487
50 £ 2. 0B7
40 £ 1.6E7
"30 F1.287
20 £ 8.1E6
10 £4.0E6

Ol r——r—r T3 rrrora rrrTy T vy T v LR A A DR T 0.0E0
10:00  12:00  14:00 16:00  18:00  20:00  22:00 24:00 26:00 28:00  30:00 Time

198.0503 $:8

10 _3.087
90 £ 2. 787
80 - 2.4E7
70 22.137
60 F1.8E7
50 F1.587
40 F1.287
30 £ 9.0E6
20 6. 0E6
10 kJ - 3.0E6

0 £ 0.0E0
10:00 12:00 14:00 16:00  18:00  20:00  22:00 24:00 26:00 28:00 30:00 Time




File:MPDMIOU00693 #I-1291 Acq:22-SEP-1997 21:20:48 GC EI+ Voltage SIR 70SE
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g Sample#9 Text :ATIGARU POINT-1 8090’ $9708SED005S011$ File Text:8000RP Exp:GCMS_HRSIR
3 168.0939 S:9
) 10 _8.0E7
1=} £
s 90 7 .2E7
= o
) 80 E 6.4E7
o e
& 70 F5.6B7
vy E
3 60 E4.8R7
50 Fd.0E7
40 £ 3.287
30 2,487
20 E 1.6E7
10 £ 8.0E6
ol T 1 T T ‘l‘[ T T T T T T T T T l L3 T T T T l T T T T T | T T T T T l T T T T ' T T T T T l T T T LE I LI L I B ;0.0EO
10:00 12:00  14:0 16:00  18:00 20:00 22:00 24:00 26:00 28:00 30:00 Time
198.0503 S:9
100% 5.3B7
90] 4.8E7
80 4.2E7
703 3.7E7
60 3.2E7
50 2.6E7
" 40 2.1R7
8 303 1.6E7
w 3
e 20 1.187
=N 1
= 10: 5.3E6
(@) 3
e s T Sy ey 0 . 0EO
£ 10:00 12:00 14:00 16:00  18:00 20:00 22:00 24:00 26:00 28:00 30:00 Time
B
n
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TABLE 9

LITHOLOGY AND STRATIGRAPHY

COUNTRY: Alaska

WELL: E. Teshekpuk-1
DEPTHI DEPTHRANGE FORMATION AGE LITHOLOGY PICKED SAMPLE TYPE
ft ft LITHOLOGY
7090 MDST-m gy 100% Mudstone cutT
7180 MDST-dk gy shale 60%:SLTST-m gy 30%:SST-it bn 10% Mudstone Ccur
7270 MDST-dk gy shale 60%:SETST-m gy 30%:SST-It bn 10% Mudstone cur
7360 MDST-dk gy shale 60%:SLTST-m gy 30%:SST-It bn 10% Mudstone cut
7450 MDST-dk gy shale 40%:SLTST-m bn 60% Mudstone CcuT
7540 MDST-dk gy shale 40%:SLTST-m bn 60% Mudstone CcuT
7630 MDST-m-dk gy shale 70%:SLTST-m bn 30% Mudstone Ccurt
7720 MDST-m-dk gy shale 80%:SLTST-m bn 20% Mudstone curt
7810 MDST-m-dk gy shale 90%:SLTST-m bn 10% Mudstone CcuT
7900 MDST-dk gy shale 95%:SLTST-m bn 5% Mudstone CuT
7990 MDST-dk gy shale 100% Mudstone cuT
3080 MDST-dk gy/bk shale 90%:SLTST-m bn 10% Mudstone CUT
8170 MDST-dk gy shale 80%:SLTST-m bn 20% Mudstone CcuTt
8260 MDST-dk gy shale 80%:SLTST-m bn 20% Mudstone CuUT
8350 MDST-dk gy shale 80%:SLTST-m bn 20% Mudstone CuTt
8440 MDST-dk gy calcareous occ. sndy 55%:QTZ-5%:LST-It gy 40% Mudstone CUT
8550 MDST-dk gy occ. sndy 100% Mudstone CUT
8650 MDST-dk gy calcareous occ. sndy 15%:LST-m gy mddy 85% Mudstone CUT
8740 MDST-dk gy occ. sndy 30%:LST-m gy mddy 70% Mudstone CUT
8850 MDST-dk gy occ. siidy 40%:LST-m gy mddy 60% Mudstone cur




TABLE 10

OPTICAL SOURCE ROCK MATURITY INDICATORS

COUNTRY Alaska
WELL: E Teshekpuk-1

087 woday Bl DD

DEPTH FORMATION VITRINITE NO.of  CONFIDENCE COMMENTS
(ft) {%eRo) READINGS
7180 0.63 20 C L-MOD; IPAR+WPAR 100% VWPAR+W TR;BS MOD+STR BW MOD;SP M.O. MOD
7900 0.73 20 D MOD; IPAR 90% VW+WPAR 10%;BS MOD+STR BW MOD;SP M+D.O. Very L
8350 0.84 20 D L-MOD; IPAR 100% VPAR+WPAR TR;BS MOD+STR BW MOD;SP M-D.O. L Amorphinite M.O. MOD
Confidence A=Excellent B=Good C=Average D=Poor E=Unreliable
g
t)
aQ
()
o
S}
o
2
—
)
(o)}

RRRRARRRARARARARAAAARRARARARRAARANAARARAN
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Vitrinite Reflectance Thermal Maturity Plot
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Well Name : E. Teshekpuk-1
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TABLE 11

SOURCE ROCK QUALITY INDICATORS

COUNTRY:  Alaska
WELL: E. Teshekpuk-t
DEPTH DEPTHRANGE  FORMATION  PICKED LITHOLOGY 1 41 P1 P2 TOC TMAX Hi GOGI1 CARBT S

() () (ke/y  (mgeC)  (kef) %) deg C ) %)
7090 Mudstone 221 54.4 71.61 4.07 445 187 11.04 2.01
7180 Mudstone 271 104.5 431 2.60 449 166 1030 1.17
7270 Mudstone 1.77 692 3.16 2.56 450 124 8.49 0.94
7360 Mudstone 2.10 923 3.40 227 451 150 11.14 1.16
7450 Mudstone 1.91 721 317 2.65 450 120 714 120
7540 Mudstone 2.20 89.9 3.21 2.45 454 131 752 0.89
7630 Mudstone 1.62 89.7 2.76 1.81 453 152 732 0.96
7720 Mudstone 1.44 105.4 2.09 137 455 153 1.76 0.86
7810 Mudstone 1.30 107.2 1.81 1.22 454 149 759 L.16
7900 Mudstone 1.44 127.7 1.80 112 455 160 8.19 0.93
7990 Mudstone 1.46 114.8 1.90 127 454 150 7.84 1.10
8080 Mudstone 1.48 129.2 1.88 1.14 456 164 7.56 0.96
8170 Mudstone 1.66 1322 219 1.26 4355 174 7.39 0.94
8260 Mudstone 1.28 1375 L.56 0.93 454 168 7.30 1.32
8350 Mudstone 137 109.3 1.86 1.25 455 148 9.38 0.98
8440 Mudstone 158 135.7 1.93 1.16 472 166 23.36 0.50
8550 Mudstone 1.87 751 240 2.49 456 96 6.87 1.63
8650 Mudstone 0.58 213.8 0.00 0.27 460 0 6.79 0.22
8740 Mudstone 1.22 148.6 1.40 0.82 451 171 15.95 0.45
8850 Mudstone 1.72 84.7 1.92 2.03 460 95 36.17 1.09
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Well name :

Suite name :
Country Of Origin :
Depth (m) :

Sample name :

E. Teshekpuk-1
NPRA Study
Alaska

7090

Inspection Properties

APl :

Density @ 15 deg C:

Wax Content %wt :

Wax Melting Point deg C:
Pour Pointdeg C :
Viscocity ¢St @ 20 deg C :
Tota) Acidity mg KOH/g :

hal %wt (IP Method) :

Nitrogen ppm :
Sulphur Ywt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :

HL: 056
f2: 055
H3: 0389
H4: 0

HS: 100:51:41:22:14:5
H6: 0.76

H7: 060

H8 :

9 :
H10:
Hil: 7.05
HIZ: 405
H13: 000
Hil4: 2339
His: 000
Hi6: 000
Hi17: 2830
Hi8: 0.0

Biomarker Ratios

S1:
8$2:
S3:
S4:
S5:
S6:
8§7:

S9:

S10:

0.60
0.57
46:29:23
37:26:35
32.56

66.39
2955

Extraction

TSE %wt: 0279

HPLC
Saturates %wt :
Aromatics %wt :
Residues %wt :
Asphaltenes (Micro Method) %ewt :
Saturates GC
Pristane/Phytanc
Pristane/nC17 :
Phytane/nC18 :
CPI:
ALKIND :
R22:
Light Hydrocarbons
M2: 059 MCH % :
M3: 064 HER .
Md4: 52.64 HXR
M5:
Al: 0.80
A2: 085
A3: 0381 Stable Carbon Isotopes
Ad: 062
A5: 041 Saturates :
Total Oil : -282
A6: 125 N
MDR: 430 Aromatics :
- Residuc :
MBP: 524 Asphaltenes :
Kerogen : 269

STANDARD: NBS22 -29.8

Table 12.1



Q Well name : E. Teshekpuk-1
s Suite name : NPRA Study
O ame
Country Of Origin :  Alaska
9 Depth (m): 7540
—
o Sample name :
&
o]
o]
=t
[N . .
oo Inspection Properties
& o shtiatlialiohut Shsisdhishiodl
APL:
Density @ 15deg C
Wax Content %wi :
Wax Melting Point deg C :
Pour Pointdeg C :
Viscocity ¢St @ 20 deg C :
Total Acidity mg KOH/g :
Asphaltenes %wt (IP Mcthod) -
Nitrogen ppm
Sulphur Y%wt :
Nickel ppm :
Vanadium ppm :
NickelV'Vanadium :
Hi: 057 S1:
H2: 053 S2:
H3: 087
H4: 0 S3:
H5:  100:98:62:32:17:8 S4:
H6: 055 SS:
H7: 061 S6:
H8: s
s~} . 7 3
(% H9:
5 H10: S8:
& Hi1: 1009 S9:
b m2: 1234
[ S10:
h Hi3: 0.00
—
[\ Hid4: 3067
* HIS: 0.00
H16: 0.00
Hi7: 31.69
H18: 0.00

AMRRARRARARAARAARAARAANAARRARARAAARADR

Biomarker Ilg(ios

0.54
0.53
41:24:33
32:28:38
44.28

55.09
8.58

Sediment/Extract Analysis

Extraction
TSE %wt: 0.091
HPLC
Saturates Yowt:

Aromatics Yowt :
Residues %wt :

Asphaltenes (Micro Method) %wt :

Saturates GC

Pristane/Phytane :

Pristane/nC17 :
Phytane/nC18 :
CPI1:
ALKIND :
R22:
_Light Hydrocarbons
M2: 081 MCH % :
M3: 070 HER
M4: 70.62 HXR
MS:
Al: 092
A2: 0389 .
A3: 0.80 Stable Carbon Isotopes
Ad: 056 h
AS: 062 Saturates :
A6+ 104 Total Oil : 26.6
Aromatics :
MDR: 5.18 Residue :
MBP: 17.77 Asphaltenes :
Kerogen : -23.7
STANDARD: NBS22-29.8

Table 12.2
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TABLE 13

LITHOLOGY AND STRATIGRAPHY

COUNTRY: Alaska

WELL: S. Harrison Bay-1
DEPTH  DEPTHRANGE FORMATION AGE LITHOLOGY PICKED SAMPLE TYPE
ft ft LITHOLOGY
5700 SST-It-m bn sty 65%:SST-1t bo/gy 30%:QTZ-5% Mudstone cur
5800 SST-It-m bn slty 65%:SST-1t bn/gy 30%:QTZ-5% Mudstonc cur
7200 MDST-m-dk gy 70%:SST-it-m bn sty 30%:MDST-or Tr Mudstone CcuTt
7300 MDST-m-dk gy 70%:SST-lt-m bn slty 30%:MDST-or Tr Mudstone CuT
7400 MDST-m-dk gy 80%:SST-It-m bn slty 10%:MDST-or 10% Mudstone cur
7500 MDST-m-dk gy 80%:SST-It-m bn slty 20% Mudstone cur
7600 MDST-m-dk gy 70%:SST-It-m bn slty 30% Mudstone cur
7700 MDST-m-dk gy 80%:SST-It-mn bn slty 20% Mudstone cuT
7800 MDST-m-dk gy 90%:SST-Jt-mn bn slty 10% Mudstone cur
7900 MDST-dk gy 80%:SST-lt-m bn slty 10%:MDST-or 10% Mudstone CcuT
8000 MDST-m-dk gy 80%:SST-It-m bn sity 20%:MDST-or Tr Mudstone cuT
8100 MDST-m-dk gy 70%:SST-It-m bn sity 20%:MDST-or 10% Mudstone CcuT
8200 MDST-m-dk gy 70%:SST-It-mn bn slty 20%:MDST-or 10% Mudstone cur
8300 MDST-m-dk gy 70%:SST-It-m bn slty 30% Mudstone cuT
8400 MDST-m-dk gy 70%:SST-It-m bn slty 30% Mudstone cuT
8500 MDST-dk gy/bk shale 100% Mudstone CuUt
8600 MDST-dk gy/bk shale 100% Mudstone CcuTt
8700 MDST-dk gy/bk shale 100% Mudstone CuUT
8800 MDST-dk gy/bk shale 100% Mudstone CUT
8900 MDST-dk gy/bk shale 100% Mudstone CcuT
9000 MDST-dk gy/bk shale 80%:SST-It gy 20% Mudstone cur
9100 MDST-bk shate 95%:LST-dk gy mddy 5% Limestone Cut
9200 MDST-bk shale 95%:LST-dk gy mddy 5% Limestone Cut
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TABLE 14

OPTICAL SOURCE ROCK MATURITY INDICATORS

COUNTRY Alaska
WELL: S Harrison Bay-1

DEPFTH FORMATION VITRINITE NO.of CONFIDENCE

COMMENTS

[¢09] (%Ro) READINGS
7200 0.59 20 C
8100 0.63 20 C
9200 0.92 10 E

MOD;IPAR 90% VWPAR+PAR 10% ;BS MOD BW MOD;SP L.O. L. Amorphinite L..O. MOD
MOD;IPAR 90% VWPAR+PAR 10% ;BS MOD/STR BW MOD;SP L+M.O. L Amorphinite L.O. MOD
TR;IPAR 100% VPAR+WPAR TR;BS STR;HYD SPE Y/O-L.O. MOD Amorphinite L-M.O. L

Confidence A=Excellent B=Good C=Average

D=Poor E=Unreliable




Vitrinite Reflectance Thermal Maturity Plot
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TABLE 15

SOURCE ROCK QUALITY INDICATORS

COUNTRY: Alaska
WELL: S. Harrison Bay-1
DEPTH DEPTHRANGE FORMATION PICKED LITHOLOGY Pi Pi P2 TOC TMAX HI GOGI CARBT S

(fy () (kg/t) (mg/gC) (kg/0) (%) deg C (%) (%)
5700 Sandstone
5800 Sandstone
7200 Mudstone 1.17 92.0 1.67 1.28 496 131 20.37 0.13
7300 Mudstone 0.93 80.1 1.31 1.16 460 13 15.80 0.02
7400 Mudstone 0.97 87.1 1.42 1.12 478 . 127 14.11 0.78
7500 Mudstone 0.99 914 145 1.08 448 133 10.26 1.15
7600 Mudstone 0.85 85.6 1.50 0.99 436 150 10.27 1.50
7700 Mudstone 1.07 98.5 1.83 1.08 441 169 8.70 1.52
7800 Mudstone 0.70 584 1.56 1.21 441 129 840 1.04
7900 Mudstone 0.94 72.6 2.16 129 493 168 8.48 0.43
8000 Mudstone 1.07 898 1.90 1.20 445 159 9.75 0.31
8100 Mudstone 1.12 80.1 2:09 140 447 149 10.05 0.32
8200 Mudstone 0.90 672 1.59 1.34 451 119 10.08 2.10
8300 Mudstone 1.31 83.1 2.15 1.57 445 137 7.94 2.03
8400 Mudstone 0.93 58.4 235 1.60 443 147 9.76 1.48
8500 Mudstone 1.18 574 423 2.06 446 205 13.85 0.78
8600 Mudstone 1.61 713 472 226 447 209 6.47 0.86
8700 Mudstone 141 63.8 5.36 2.20 446 243 7.21 0.84
8800 Mudstone 143 615 5.02 2.32 447 216 8.60 0.96
8900 Mudstone 1.31 51.6 5.50 2.53 450 217 7.13 0.98
9000 Mudstone 1.10 519 3.99 2.12 448 188 6.76 1.10
9100 Limestone 1.53 106.5 2.41 1.44 455 168 75.83 0.66
9200 Limestone 1.21 75.1 249 1.62 444 154 65.49 0.69




Well name :
Q Suite name
z Country Of Origin :
a Depth (m) <
g Sample name :
s
~
3
]
=%
[\
*® APIL:
Density @ 15 deg C:
Wasx Content %wt :
Wax Melting Point deg C 2
Pour Point deg C:
Viscocity ¢St @ 20 deg C:
‘T'otal Acidity mg KOW/g :
Asphaltenes %wt (IP Method) :
Nitrogen ppm :
Sulphur %wt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :
Hi: 049
H2: 046
H3: 0380
H4: O
HS: 100:32:43:19:14:8
H6: 028
H7: 048
ns:
HY:
5 H10:
o Hil: 427
o Hiz: 299
o m3: 47
h Hid: 9.05
- Hs:  0.00
> HI6: 000
H17: 3803
Hi18: 0.00

e ———————— . . ,

S. Harrison Bay-1
NPRA Study
Alaska

5700

) ‘lnspectioﬂroper(ies

lliomarker Rat§p§
St: 03t
S2: 042
S$3: 24:20:54
S4: 272942
85: 4275
S6:
§7: 3129
S§: 1532
8§9:

Si6:

Extraction

TSE %wt: 0.035
HPLC

Saturates %wt :
Aromatics Yowt 2
Residues %owt :

Asphaltenes (Micro Method) %ewt :

Saturates GC
Pristane/Phytane :
Pristane/nC17 =
Phytane/nC18 :
CPI:
ALKIND :
R22:
71__,ght~}l!grocarhons
M2: 036 MCH % :
M3: 051 HER .
M4: 65.19 HXR  :
M5:
Al: 018
A2: 023
A3: 039 _Stable Carbon Isotopes
Ad: 019
A5: 032 Saturates :
AG: 111 Total Oil = 283
Aromatics ¢
MDR: 175 Residue :
. MEBP: 1840 Asphaltenes :
Kerogen :
STANDARD: NBS22-208

Table 16.'1



08¢ Hoday meg DD

97130 L9 3Fed

Welt name :
Suite pame :
Country Of Origin : Alaska
Depth(m): 5800
Sample name :

Inspection Properties

APL:

Density @ 15 deg C :

Wax Content %wt :

‘Wax Melting Point deg C:
Pour Point deg C :
Viscocity ¢St @ 20 deg C :
Total Acidity mg KOH/g :

Asphaltenes %wt (1P Method) :

Nitrogen ppm :

Sulphur %wt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :
iH1: 054
H2: 052
m: 086
H4: O
H5: 100:65:43:24:17:10
me: 041
H7: 055
Hs:
H9:
H10 :
Hi1: 386
HI2: 261
Hi3: 000
f4: 9.03
HIS: 000
Hi6: 000
H17: 38.07
HI8: 0.00

S. Harrison Bay-1
NPRA Study

_Biomarker Ratios

S1: 047
§2: 047
§3: 30:27:41
84: 28:29:42
S5: 3546
S6:
S7: 4225
S8: 18.17
§9:

S10:

Sediment/Extract Analysis

Extraction
TSE %wt: 0043
HPLC
Saturates Yowt :

Aromatics %awt :
Residues Yowt :

Asphaltenes (Micro Method) %wt :

Saturates GC
Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18 :
CPI:
ALKIND :
R22:
_Light Hydrocarbons
M2: 051 MCH % :
M3: 054 HER
Md: 5895 HXR
M5:
Al: 035
A2: 038
A3: 023 Stable Carbon Isotopes
Ad4: 013
AS: 022 Saturates :
Total Oil : -28.
A6: 084 otal Oil 289
MDR: 188 Aromatics :
o Residue :
MBP: 7877 Asphaltenes :
Kerogen :
STANDARD: NBS22-29.8

Table 16.2
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971 Jo 89 a8eg

Wellname :  S. Harrison Bay-1
Suite name :  NPRA Study
Country Of Origin :  Alaska
Depth (m) : 8600
Sample name :

Inspection Properties

APL:

Density @ 15deg C:

Wax Content %wt :

Wax Melting Point deg C :
Pour Point deg C :
Viscocity ¢St @ 20 deg C:
Total Acidity mg KOIl/g :
Asphaltenes %wt (IP Method) :
Nitrogen ppm :

Sulphur %wt :

Nickel ppm :

Vanadium ppm :
Nickel/Vanadium :

_VEomarker Ratios

H1: 056 S1: 060
H2: 053 S2: 056
H3: 0389 i
4. 0 S3: 40:31:27
H5: 100:64:61:34:25:13 S4: 322739
H6: 058 §5: 31.90
H7: 059 S6:

H8:

1o §7: 5945
Hi0: $8: 3349
Hil: 451 oy

Hiz: 514 S10+

Mi3: 208

Hi4: 4512

HIS: 000

HiG: 000

Hi7: 3562

HIS: 0.00

Extraction

TSE %wt: 0.191
HPLC
Saturates %wt:

Aromaties Yow
Residues %wt :

Asphaltenes (Micro Method) %wt :

Saturates GC
Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18
CPi:
ALKIND ;
R22:
Light Hydrocarbons
M2: 0.62 MCH % -
M3: 0.67 HER
Md: 55.64 HXR
MS:
Al: 078
A2: 084
A3: 0.76 Stable Carbon Isotopes
Ad: 061
A5: 038 Saturates :
J1 -29.1
A6: 0.7 Total Oil 29.
Aromatics :
MDR: 534 K
Residue =
MBP: 5.22 Asphaltenes :
Kerogen = -29

STANDARD: NBS22-29.83

Table 16.3
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Well name :  S. Harrison Bay-1

Suite name :  NPRA Study

Country Of Origin:  Alaska
Depth (m): 8700
Sample name :

_Inspection Properties

API:

Density @ 15 deg C :

Wax Content %wt :

Wax Melting Point deg C :
Pour Point deg C :

Viscocity ¢St @ 20 deg C :
Total Acidity mg KOll/g :
Asphaltenes %wt (IP Method) :
Nitrogen ppm :

Sulphur Y%wt :

Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :
Hi: 057
H2: 053
H3: 089
H4: 0
H5: 100:67:60:34:23:12
He: 052
H7: 058
HS :
HY:
Hio:
HIk: 470
m2: 511
m3: 254
In4: 4403
ms: 0.00
Hi6: 0.00
H17: 3424
Hi8: 0.00

_Biomarker Ratios

St:
§2:
S3:
54:

S5:
S6:
§87:
S8:
S9:
S10:

0.55
0.59
37:27:35
33:27:38
44.24

5117
27.38

Sediment/Extract Analysis

Extraction
TSE %wt: 0215
HPLC
Saturates %owt :

Aromatics Yewt :
Residues %wt :

Asphaltenes (Micro Method) %wt :

Saturates GC

Pristane/Phytane :
Pristane/nC17 :
Phytane/nCI8 :

CpPI:
ALKIND :
R22:

- Light Hydrocarbons

M2: 0.6} MCH % :
M3: 0.65 HER
M4: 61.53 HXR
M5 :
Al: 0.84
A2: 0.87
A3: 077 Stable Carbon Isotopes
Ad: 062
AS: 041 Saturates : )
A6: 0.79 Total Oil : <303
Aromatics :
MDR: 559 Residue :
MBP: 4.79 Asphaltenes :

Kerogen : 294

STANDARD:  NBS22-20.8

Table 16.4
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971 Jo t7/, 33eg

i1z 88y

191.1799 S:12 F:2

File:MPDMIO00633 H1-3086 Acq:23-SEP-1997 02:24:31 GC EI+ Voltage SIR 70SE
Sample#12 Text:S HARRISON BAY-1 5700’

$9708SED0075001$ File Text:8000RP . Exp:GCMS_HRSIR

10 & 8.2R7
90

80

70

60

50 s

40

30 m

20

4 4

10 =S $

03~ A 1 A A

30:00 40:00 50:00 1:00:00 1:16:00 Time
217.1956 8:12 F:2
100% w 1.2E7
90 o F 1,187
80 E 9.8E6
70 nZ 8.6E6
60 - v 7 _4E6
50 * “ F 6.1E6

“ | 1o

40 HE £ 4,986
30 g F3.786
20 2.5E6
10 MM £ 1.2E6

0 £ 0.0E0

T T ' L B T T I T T T B T T T
30:00 40:00 50:00 1:00:00 1:10:00 Time




) File:MPDMIO00693 #1-3086 Ac&—:23"-’SEP—199'7 02:24:31 GC EXI+ Voltage SIR 703E

g Sample#12 Text:3 HARRISON BAY-1 5700’ $9708SED0075001% File Text:8000RP Bxp:GCMS_HRSIR

a 177.1643 S:12 F:2

g 100% _1.4E7

=4 b "

e 80 F1.187

g : :

S 60 8,186

) ] N

% 40 5,426

20] - 2,7E6
0: T T T I T T T T ] T T T T T T T T T T T T to-ogo
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
191.1799 8:12 F:2
100% _8.2E7
80 ] - 6.6E7
60] F 4.9R7
40] - 3_3B7
20 - 1.6E7
o_:h T ‘I T ‘ |‘ T JI = T ] T T T T T T T T T Ll T :O‘OEO
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
205.1956 S:12 F:2
100% _1.2E7
80 - 9.5E6

av) 1 N

da 607 - 7.1E6

(¢ . L

S 40 - 4.8E6

e} ~ L

L) ] :

g 20_1 __2'436
& 0 Je e et — : — . ———1 0.020
3 30:00 40:00 50100 1:00:00 1:10:00 1:20:00 Time
.
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97130 9/ 98eq

€17 23y

218.2033 S:12 F:2

Sample#12 Text:3 HARRISON BAY-1 5700’

$9708SED007S

GC EI+ Voltage SIR
001$ File Text:8000RP Exp:GCMS_HRSIR

100% _5.7E6
1 I~
80 - 4.6E6
60 F3.4E6
40 F2.3E6
20] F1.186
] [
O“ T T T l T T l T T T I T Lanl T ’ T T l T T T T T ‘0.080
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
217.1956 S:12 F:2
100% _1.2E7
80 - 9. 8E6
601 - 7.4E6
401 [ 4.9E6
201 L 2.5E6
0; L T L ‘ T T ‘ T T T T ' T T T T n T T ‘I T T T T T :O.OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
231.2111 S:12 F:2
100% 3.6R6
80 2.9E6
601 2.2E6
40 1.4E6
207 7.2E5
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time




File :MPDMIO00633 #1-3086 Acq:23-SEP-1337 04:05:43 GC EI+ voltage SIR 70SE

RARRRRRRRARRRARARRARRARRRARRARARAN

2 Sample#13 Text:S HARRISON BAY-1 5800’ $9708SED00730023% File Text:8000RP Exp:GCMS_HRSIR
5 191.1799 S:13 F:2
o 100% & _2.4E8
g 907
& ]
3 80
g ]
o 70_;
E 607
50
40
30
20
10
OE T = T T I T T T T r T T T T T
30:00 40:00 50:00 1:00:00 1:10:00 Time
217.1956 S:13 F:2
100% 2R __3 .4R7
90 F 3.1B7
80 F 2.7E7
70 r 2,487
601 . 2. 0R7
50 F1.7E7
g 407 E1.487
I F ;
(423 3 r
¢ 303 F1.0B7
3 ] 3
3 20 F 6.8E6
N ] F
G 10_: M =3 -4E6
o E
"é. 0] T T T T T T T T T T T T T T T & 0. OEO
g 30:00 40:00 50:00 1:06:00 1:16:00 Time
N
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File :MPDMIOU00633 #1-3086 Acq:23-SEP-1957 04:05:43 GC EI+ Voltage SIR 70SE
Sample#13 Text:S HARRISON BAY-1 5800
177.1643 S:13 F:2

$9708SED007380025 File Text:8000RP Exp:GCMS_HRSIR

100% _4.2B7
801 - 3 4E7
601 | 2.5E7
40 1,787

; A
20 - 8.586
O: L T T l T T r T ¢ T T T T T T T T |:0.OEO
30:00 40:00 50100 1:00:00 1:10:00 1:20:00 Time
191.1799 S:13 F:2 '
100% _2.4E8
B -
80 - 1.9E8
601 L 1.4E8
40 - 9. 6E7
20 I 4.887
0} T st AL A — : — b 0.080
30:00 40:00 50:00 1:00:00 1:10:00 1:26:00 Time
205.1956 S:13 F:2
100% _3.1E7
] F
801 F2.527
60] F1.9%7
40% F1.387
20] - 6.3E6
0: T T T T T T T T T T T T T Y — r:o'ozo
30:00 40:00 50:00 1:00:00 1:10:00 1:26:00 Time




o [File :MPDMTIO00693 ¥I-3086 Acq:23-SEP-1997 04:05:43 GC BI+ Voltage SIR JUSE
Z Sample#13 Text:S HARRISON BAY-1 5800‘ $9708SED007S002$ File Text:8000RP Exp:GCMS_HRSIR
o 218.2033 8:13 F:2
] 100% _2.1E7
8 ] _ g
? 80 L1.787
o] 1 L
2 g F1.387
2 60: S
& 40 ' - 8.5E6
o B L
20] - 4.3E6
0; T T T T I T T T T ‘ T T T T l T T T T ' T T T T l T T T T T T T T EO.OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:06:00 Time
217.1956 S:13 F:2
100% _3.4E7
80 F2.7E7
60 : 2. 0E7
40 F1.4E7
20] I 6.8E6
ﬁ :
04 T T T T I T T T T ﬁT T T T " T T T T I T T Y T l T T T T T T T T ho.oEo
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time|
231.2111 S:13 F:2
100% _1.0E7
807 F 8.4E6
3 5 5
u 60 [ 6.3E6
3 40 - 4.2E6
=] ] a
5,1 201 F 2. 1E6
O§;' o: T T T T ‘ T T T T I T T T T l T T T T [ T T L | T T T T T T T T : O.OEO
& 30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
o
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191.1799 S:14 F:2

File:MPDMIO00693 ¥#1-3087 Acq:23-SEP-1997 05:46:54 GC EI+ Voltage SIR 70S5E
Sample#ld Text:S HARRISON BAY-1 8600~

$9708SEDO075017$ File Text:B8000RP Exp:GCMS_HRSIR

10 o _7.787
90 6. 9E7
80 - 6.2E7
70 5. 4E7
60 F4.687
50 £ 3987
40 £3.1R7
30 £ 2.3E7
20 E1.587
10 5 £ 7. 786

0rt~ — ‘L”7L : - . . i £ 0.0R0
30:00 40:00 50:00 1:00:00 1:10:00 Time
217.1956 S:14 F:2
100%

90

80

703

60

50

40

303

203

10

oy T T — T T

30:00 40:00 50:00 1:06:00 1:10:00 Time
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[File :MPDMIO00693 ¥#1-3087 Acq:23-SEP-1997 05:46:54 GC Ei+ vVoltage SIR 70SE
Sample#14 Text:S HARRISON BAY-1 8600/ $9708SED007S017$% File Text:8000RP Exp:GCMS_HRSIR
177.1643 38:14 F:2

10 _2.2E7
80 £1.787
60 - 1,387
40 - 8.6B6
20 F4.3E6

s
e ‘a0i00 50100 " 1:08:00  1:1d:00 = 1:20:00 o.o:gme

191.1799 S:14 F:2

100% ~7.787
80 [ 6.287
60 4. 6E7
40 3187
20 1,587
0 otk it eniieshas : ‘ : , ____To.om0

40100 50:00 1:00:00 1:16:00 1:26:00 Time

205.1956 S:14 F:2

100% ~1.187
80 ;9.186
60 L 6.8E6
40 L 4.6E6
20 2. 326
— "s0t00 '50:00 " 1:00:00  1:1b:00 1:26:00 o.o:gme
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File :MPDMIO00633 #1-3087 Acq:23-SBP-1997 05:46:54 GC EI+ Voltage SIR T0SE
Sample#ld Text:S HARRISON BAY-~1 8600’ $9708SED007S017$ File Text:8000RP Exp:GCMS_HRSIR
218.2033 S:14 F:2

100% _7.586
80 - 6.0E6
60] | - 4.586

] ‘ ; -
40 L 3._0E6
20 L 1.5E6

1 -

o_ e T T T ‘ L] T N S § I T T T ‘Iil T L T T f LE T T T " L — T L g T ) R T _O-OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time

217.1956 S:14 F:2

10 _1.5E7
80 F1.287
60 _ " - 8.7E6
40 | I 5.8E6
20 [ 2.9E6
0 La— T T T T T T T T T T T T T T T T T T T :_0.0BO
30:00 35100 40:00 45:00 50:00 55:00 1:00:00 Time

231.2111 S:14 F:2 ’

100% _6.4E6
801 I 5.1E6

] -
60] - 3.9E6
40 ‘2. 6E6
207 I 1.3E6
o; T T T T T L) T T ‘ T T T T “'7 T T T ﬁ LI T T ' T T T T T O-OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
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e :MPDMIO - AcqQ:23-SEP- :28:08 GC EI+ voltage SIR 70SE
Sample#15 Text:3 HARRISON BAY-1 8700’ $9708SED007S018$ File Text:8000RP Exp:GCMS_HRSIR
191.1799 S:15 F:2

(-3

23

e e

Y

2 4
A

| N
"4

30:00 0:00
217.1956 8:15 F:2

10 v
90
80

30100

"40lo00 1:06:00 1:10:00
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Sample#l5 Text:S HARRISON BAY-1 8700°
177.1643 S:15 P:2

File :MPDMIO00693 #1-3087 Acq:23-SEP-1997 07:28:08 GC EI+ Voltage SIR J0SE

$9708SED0075018% File Text:8000RP Exp:GCMS_HRSIR

1:00:00

100% _1.687
80 L 1,387
601 [ 9.5E6
40} F 6.3E6
20] I 3.2B6

0: T T T T ] T L3 [ T T T T T ¥ T T T [o.ogo
30:00 40:00 50100 1:00:00 1:16:00 1:26:00 Time

191.1799 S:15 F:2

100% 5.8E7
80 4.6R7

3.587
2.387
1.287
0.0E0
T T T T T T T T T T T T T T
30:00 40:00 50100 1:00:00 1:16:00 1:20:00 Time

205.1956 8:15 F:2

100% _8.7E6
80] - 6.9E6
60 - 5.2E6
40 - 3.586
20] F1.7E6

] N
01 T T T ‘( T T I T T T T T ¥ T T T T —OCOEO
30:00 40:00 50100 1:10:00 1:26:00 Time




Q [File:MPDMIO00693 #1‘-3087 Acq:23-SEP-13537 07:28:08 GC EI+ Voltage SIR 70SE
=z Sample#15 Text:S HARRISON BAY-1 8700’ $9708SED007S018$ File Text:8000RP Exp:GCMS_HRSIR
a 218.2033 S:15 F:2 :
e 100% _4.9E6
s ] -
= 80 ’  3.9E6
(2] B L
= ]
g 503 i ‘ i :_2.9156
= ] , | . .
3 40 . ; ; - 1.9E6
20 | | ' \ WL | F9.785
e e e e .0 080
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
217.1956 8:15 FP:2 ’
100% _1.1E7
80] - 8.6E6
60 ' \ A L 6.4E6
40 - 4.3E6
20 F 2,186
0: T T T T r T T T T I T T T T I T T LU [ T T T T I T T T T T T T T :O.OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:06:00 Time
231.2111 8:15 F:2
100% 4._6E6
80] 3.7E6
- 1
@ 60 A AL 2.8E6
v 40 1.8E6
(o] E .
g 20j 9.2E5
. 1
& ‘< ———————t | -0.0ED
g 30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
N
IS
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TABLE 17

LITHOLOGY AND STRATIGRAPHY

COUNTRY: Alaska

WELL: ‘W. Fish Creck-1
DEPTH DEPTHRANGE FORMATION AGE LITHOLOGY FICKED SAMPLE

ft ft LITHOLOGY  TYPE
7290 MDST-dk gy shaley 50%:MDST-rd/bn 10%:SST-It-m bn 40% Mudstone cuT
7380 MDST-dk gy shaley 70%:MDST-rd/bn 10%:SST-lt-m bn 20% Mudstone cur
7470 MDST-dk gy shaley 90%:SST-It-m bn 10% Mudstone cuT
7560 MDST-dk gy shaley 65%:SST-lt-m bn 35% Mudstone Ccur
7650 MDST-dk gy shafey 70%:SST-It-m bn 30% Mudstone curt
7740 MDST-dk gy shaley 50%:MDST-m-dk bn slty 30%:SST-{t-m bn 20% Mudstone CuT
7830 MDST-dk gy/bn shaley 50%:MDST-m-dk bn sity 30%:SST-it-m bn 20%:MDST-or Tr:QTZ-Tr Mudstone cur
7920 MDST-dk gy/bn shaley 75%:MDST-m-dk bn slty 20%:SST-It-m bn 5%:MDST-or Tr:QTZ-Tr Mudstone cuT
3010 MDST-dk gy/bn shaley 90%:MDST-m-dk bn slty 5%:SST-{t-m bn §%:QTZ-Tr Mudstone CuT
8100 MDST-dk gy/bn shaley 90%:MDST-m-dk bn sity 5%:SST-it-m bn 5%:QTZ-Tr Mudstone CcuT
8190 MDST-dk gy shaley 30%:SLTST-It-m bn 60%:SST-1t-m bn 10% Mudstone CcuUTr
8280 MDST-dk gy shaley 30%:SLTST-It-m bn 60%:SST-lt-m bn 5%:QTZ-5% Mudstone cut
8370 MDST-dk gy shaley 70%:SLTS m bn mddy 30%:QTZ-Tr Mudstone CcuT
8460 MDST-dk gy shaley 60%:SLTST-lt-m bn 35%:QTZ-5% Mudstone cuT
8550 MDST-dk gy shaley 70%:SLTST-It-m bn mddy 30% Mudstone Cut
8640 MDST-dk gy shaley 60%:SLTST-It-m bn mddy 30%:QTZ-10% Mudstone CuT
8730 MDST-dk gy shaley 30%:SLTST-It-m bn mddy 70% Mudstone CuUT
8820 MDST-dk gy shaley 50%:SLTST-It-m bn mddy 50% Mudstone cur
8910 MDST-dk gy shaley 50%:SLTST-It-m bn mddy 40%:MDST-m brvor 5%:QTZ-5% Mudstone CUt
9000 MDST-dk gy shaley 55%:SLTST-It-m bn mddy 40%:QTZ-5% Mudstone cuT
9090 MDST-dk gy shaley 80%:SLTST-It-m bn mddy 10%:SST-It bn Tr:QTZ-10% Mudstone cuT
9180 MDST-dk gy shaley 70%:SLTST-It-m bn mddy 30% - Mudstone cuT
9270 MDST-dk gy shaley 30%:SLTST-1t-m bn mddy 40%:LST-It bn mddy 30% Mudstone cur
9360 LST-dk gy mddy 40%:LST-it gy 30%:SST-It bn/gy 30% Limestone cur
9500 LST-dk gy mddy 85%:1.ST-bk oolitic wh cement Tr:LST-It gy 15% Limestone Ccur
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TABLE 18

OPTICAL SOURCE ROCK MATURITY INDICATORS

COUNTRY Alaska
WELL: W Fish Creek-1

DEPIH FORMATION VITRINITE NO.of CONFIDENCE

COMMENTS
(it) (% Ro) READINGS
7290 0.61 20 D MOD;IPAR 100% VPAR+WPAR TR;BS MOD BW MOD;Amorphinite L-M.O.MOD ALG Y/O-L.O. Very
8370 0.6 20 C L-MOD;IPAR 90% VW+WPAR 10%;BS MOD/STR BW MOD;Amorphinite M-D.O. RFALG Y/O-L.O. T
9500 0.92 6 D

TR;IPAR 100% VPAR+WPAR TR;BS STR;Amorphinite M.O. L SP M-D.O. TR

g
p
U
[¢]
—
(g
=]
o
h
—
[}
=N

Confidence A=Excellent B=Good C=Average

D=Poor E=Unreliable
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TABLE 19

SOURCE ROCK QUALITY INDICATORS

COUNTRY:  Alaska
WELL: W. Fish Creek-1
DEPTH DEPTHRANGE FORMATION  PICKED LITHOLOGY Pl Pl P2 TOC TMAX HI GOGI CARBT S

() (ft) (kg/t) (mg/gC) (kg/t) (%) deg C (%) (%)
7290 Mudstone 1.39 101.4 1.83 137 445 134 11.33 0.90
7380 Mudstone 1.19 78.5 1.95 L.51 443 129 20.05 1.10
7470 Mudstone 0.79 48.1 1.72 1.65 443 104 832 0.78
7560 Mudstone 1.31 77.0 2.16 174 442 127 799 0.96
7650 Mudstone 1.14 718 193 1.58 443 122 9.37 0.70
7740 Mudstone 1.43 825 2.27 173 439 131 8.96 0.90
7830 Mudstone 1.04 69.2 1.80 1.50 444 120 1110 0.78
7920 Mudstone 0.00 0.0 0.84 1.39 445 60 787 0.83
8010 Mudstone 0.00 0.0 0.00 1.60 445 0 7.41 0.90
8100 Mudstone 0.89 578 185 1.54 445 121 778 0.91
8190 Mudstone 1.06 s 2.14 1.48 446 145 9.32 0.33
8280 Mudstone 0.96 66.4 1.98 1.44 445 137 9.08 0.72
8370 Mudstonc 1.00 63.6 2.30 1.57 445 147 8.40 0.86
B460 Mudstone 0.89 56.9 2.10 1.56 447 135 8.54 0.73
8550 Mudstone 0.97 64.7 239 1.51 441 159 9.45 0.70
8640 Mudstone 0.95 639 2.31 149 445 155 9.63 0.69
8730 Mudstone 1.28 839 2.30 1.52 445 151 932 0.63
8820 Mudstone 1.14 71.3 2.59 1.60 442 162 9.49 0.53
8910 Mudstone 097 64.83 2.18 1.50 448 146 949 0.65
9000 Mudstone 1.81 844 297 2.15 450 138 825 1.03
9090 Mudstone 1.93 60.6 6.01 3.18 451 189 6.54 1.16
9180 Mudstone 131 488 4.47 2.68 446 167 793 0.86
9270 Mudstone 0.54 1353 0.83 0.40 450 210 6.70 0.26
9360 Limestone 1.25 96.8 2.00 1.29 489 155 7550 0.56
9500 Limestone 1.77 632 3.20 2.79 452 115 38.42 1.82
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Well name : W, Fish Creck-1
Suite name :  NPRA Study

Country Of Origin :  Alaska

Depth (m): 8550
Sample name :

Inspection Properties
API:

Density @ 15deg C =

Wax Content %wt :

Wax Melting Point deg C :

Pour Point deg C :

Viscocity ¢St @ 20 deg C :
Total Acidity mg KOH/g :
Asphaltenes %owt (IP Method) :

* 'Nitrogen ppm :
Sulphur %wt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :

Biomarker Ratios

H1: 059 S1:
H2: 052 §2:
H3: 0388

Hi: 0 53:

H5: 100:73:42:28:14:4 S4:

H6: 047 S5

n7: 062 S6:

Hs:

H9: §7:
mio : s8¢
Hir: 078 $9:
l!lZ: 497 s10:
H13: 000
Hi4: 1501
His: 000
Hie: 0.00
H17: 2327
HI8: 000

0.51
0.51
34:19:46
33:21:45
43.62

42.70
0.00

M2: 0.74
M3: 0.66
M4: 88.54
M5 :
Al: 084
A2: 0BS
A3: 056
A4: 035
A5: 036
A6: 091
MDR: 293
MBP: 1229

Extraction
TSE %wt: 0.111
HPLC

Saturates %wt :
Aromatics Ywt :
Residues %wt :

Asphaltenes (Micro Method) %wt :

Saturates GC

Pristane/Phytane :
Pristane/nC17 :
Phytane/nC18 :

CPI:
ALKIND :
R22:

Light Hydrocarbons

MCH % :
HER
HXR

Saturates :
Total Oil : 26
‘Aromaties :
Residue :
Asphaltenes :
Kerogen : 236

STANDARD: NBS22-29.8

Table 20.1
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Well name = W. Fish Creck-1
Suite name:  NPRA Study
Country Of Origin :  Alaska
Depth (m) : 8820
Sample name :

Inspection Properties
AP :
Density @ 15deg C:
Wax Content Y%awt :
Wax Melting Point deg C :
Pour Point deg C:
Viscocity ¢St @ 20 deg C :
Total Acidity mg KOH/g :
Asphaltenes %wt (IP Method) :
Nitrogen ppm :
Sulphur Yawt :
Nickel ppm :
Vanadium ppm :
Nickel/Vanadium :

Biomarker Ratios

Hl: 058 S1: 053
H2: 053 s2: 044
H: o088 S3: 36:24:38
Hé: 0

HS:  100:70:40:27:14:4 S4: 3323:42
H6: 051 S5 37.44
H7: 060 s6:

H8:

9 : S7: 48.80
HI0: s8: 0.00
HIL: 069 s9:

HIZ: 471 1o

HI3: 000

HI4: 1605

HI5:  0.00

Mi6: 000

mi7: 2325

HI8:  0.00

Sedimenf/Extrgct Analysis

A6:
MDR :
MBP :

0.74
0.66
85.61

0.85

: 085

0.53
035
0.31
0.95
2.1
11.61

TSE %wt:

Extraction

0.119

HPLC

Saterates %wt:
Aromatics Yowt
Residues %wt:

Asphaltenes (Micro Method) %we :

Saturates GC

Pristane/Phytane :
PristanemC17:
Phytane/nC18 :

Cprl:
ALKIND :
R22:

Light Hydrocarbons

MCH % :
HER
HXR

_Stable Carbon Isatopes

Saturates :
Total Oil :
Aromatics :
Residue :
Asphaltenes :
Kerogen :

STANDARD:

257

255

NBS22-29.8

Table 20.2
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File :MPDMIO00695 #I1-3087 Acq:24-SEP-13937 07:36:47 GC EI+ Voltage SIR 70SE
Sample#1 Text:WEST FISH-1 8550’ $9708SED008S015$ File Text:8000RP Exp:GCMS_HRSIR
191.1799 F:2
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30:00 40100
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100% e
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Sample#1 Text:WEST FISH CREEK-1 8550 $9708SED008S015% File Text :8000RP ExXp:GCMS_HRSIR

100% ~3.787
80 E_z 9E7
60 F 2 287
403 L 1.587
] PTL. LWV 7386
R —— ok ————— it ae ; — ——10.0E0
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
191.1799 F:2
100% _2.2E8
80 F1.8E8
60 - 1._3E8
40 8. 8E7
20 F4.4E7
L= — e L, A .h,wj,wu , — — Fo.omo
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
205.1956 F:2
100% _2.6E7
80 [ 2.187
60 - 1.587
40 F1.0E7
203 | 5.1E6
0: T T T T T T T M. T T T T T T T T ¥ T T 3 T Y T :0.0EO
30:00 40:00 50:00 1:00:00 1:10:00 1:20:00 Time
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File:MPDMIO00695 #1-3087 Acq:24-SEP-1937 07:36:47 GC EI+ voltage SIR 70SE

Sample#l Text:WEST FISH CREEK-1 8550’ $9708SED008S015% File Text:8000RP Exp:GCMS_HRSIR
218.2033 F:2 .

10

_7.2E6

80 L 5,816
60 - 4.3E6
40 - 2.9E6
20 F1.486
0 emmeth bk MUVt i M . 0o
30:00 35100 40:00 45:00 50:00 55:00 1:00:00 Time
217.1956 ¥:2
100% _7.3E6
801 - 5.8E6
60 - 4.4E6
40 L 2. 96
20] - 1.586

1 r

04 T T T ] T T T I'TT T T T ( T T T T I T T T T I T T T T T T T T VO-OEO
30:00 35:00 40:00 45:00 50:00 55:00 1:00:00 Time
231.2111 F:2
100% 5.8E6
801 4.6E6
60] 3.5E6
40] 2.3E6
20] 1.2E6
o T T T T T T T T T , T T T I T T T T l T T T T l T T T T T T O-OEO
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100% ¢ _1.1E8 a
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3 F (]
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3 E =)
50 5,387
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Oi = T T A T T l T T ‘ T T I T T T T T T T T T T T Eo.OEo
30:00 40:00 50:00 1:00:00 1:16:00 Time
217 .1956 S:4 F:2 -
100% , 2@ _3.4E6
90 £ 3.0E6
804 ) 2 2,726
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60 N 2 F2.0E6
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E 3 5
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] 3 =
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o I | ————— - et 0. 0R0 S
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VITRINITE ABBREVIATIONS

ANS - Anisotropic B - Bitumen
BAR - Virually Barren BL - Blebs
BS - Bitumen Staining BW - Bitumen Wisps
CARB - Carbargilite CAV - Caved
COR - Corroded CTGS- Cuttings
DD - Differentiation Difficutt DEC - Decomposed
DMA - Driling Mud Additive DOM - Dominant
F - Few FL - Fluorescence
FR - Fragments GN - Gnarled
G - Good HAE - Haematite
HI - High ] - Inertinite
IGN - lIgneous Traces INST - Interstitial
IRON - iron Oxides L - Low
LGN - Lignite LOW - Low Reflectances
LT - Light MAT - Maturity
M - Mostly ‘ MOD - Moderate
NDP - No Determination Possible NTV - No True Vitrinite
OBS - Overall Bitumen Staining OCC - Occasional
OX - Indications of Oxidation P Poor
PAR - Particles PHY - Phytoclast content
PL - Plentiful or Plenty POS - Possibly
PY - Pyrite R - Reworked
RES - Resin RI - Rich
RM - Reworked Material RO - Reflectance Measurement
S - Some SC - Scruffy
SH - Shale SLT - Siltstone
SML - Small SPE - Spacks
STC - Structure STR - Strongly
SUB - Subordinate T8 - Turbo-drilled
TEL - Telinttic TR - Trace
v - Vitrinite VAR - Varlable RO
VL - Very Low Organic Content VLT - Very Light
VST - Vitrinite Stringers VW - Vitrinite Wisps
w - Wisps or Wispy WH - Wholly
* - Allocthonous = - Equal Proportions
? - Questionable
SPORE FLUORESCENCE COLOURS UNDER ULTRAVIOLET LIGHT
G - Green Y - Yellow
O - Orange R - Red
LT - Light M - Mid
D - Deep P - Pale
ALG - Algae CAR Carbonate
HYD - Hydrocarbon RES - Resin
RH - Rhombs SP - Spores

GMC Data Report 280
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LGC CODE PARAMETER

H1 (32 HOPANE 228/(22S8+22R)

H2 C31 HOPANE 22S/(22S5+22R)

H3 C30 HOPANE/ (C30 HOPANE+C30 MORETANE)

Ha BB HOPANES PRESENT/ABSENT

HS C30:C31:C32:C33:C34:C35 HOPANE DISTRIBUTIO

HE C27 HOPANES Ts/(Ts+Tm) :

H7 C33 HOPANE 225/ (2285+22R)

H8 C34 HODPANE 22S/(228+22R)

HS €35 HOPANE 228/ (228+22R)

H10 RESIN DITERPANES % RELATIVE TO C30 HOPANE (PEAK G)

H11 €23 EXT TRICYCLIC TERPANE % RELATIVE TO C30 HOPANE (PEAXK G)
H12 C24 TETRACYCLIC TERPANE % RELATIVE TO C30 HOPANE (PEAK G)
H13 28,30 BISNORHCPANE (PEARK X) % RELATIVE TO C30 HOPANE (PEAK @)
Hi4 PENTACYCLANE [T % RELATIVE TO C30 HOPANE (PEAK G)

H15 OLEANANE % RELATIVE TO C30 HOPANE (PEAK G)

H16 GAMMACERANE % RELATIVE TO (PEAK G)

H17 HOPANES C35/(C34+C35) %

H18 25-NORHOPANE/C30 HOPANE %

s1 €29 ace STERANES 208/ (208+20R)

82 C29 STERANES aff/ (aff+aca)

83, © STERANES aao C27:C28:C29

s4 ' STERANES afp C27:028:C25

$8 fo DIASTERANES/ (SAME+ooo+0Pf STERANES) %

$6 LOW MOLECULAR WEIGHT STERANES RELATIVE TO C29 STERANES

s7 STERANE INDEX €27/ (C27+C29) % (FROM S3)

58 ‘ 4-ME C30 STERANE % RELATIVE TO C25 20R auo STERANE (PEAK 42)
59 4-ME STERANES INDEX C28/(C28+C30) %

510 BICADINANES PRESENT/ABSENT

Al C28 20R TRIAROM, STERANE/(SAME+C29 20R MONOAROM. STERANE)
A2 SUM TRIAROM. STERANES/ (SAME+SUM MONOAROM. STERANES)

A3 C20 TRIAROM. STERANE/ (SAME+C28 20R TRIAROM. STERANE)

A4 C20+4C21 TRIAROM. STERANE/ (SAME+SUM C26-C28 TRIAROM. STERANES)
AS €26 208 TRIARCM. STERANE/C28 208 TRIAROM. STERANE

AG C27 20R TRIAROM. STERANE/C28 20R TRIAROM. STERANE

M2 PHENANTHRENES (3ME+2ME}/ (9ME+1ME)

M3 MPI [ (3ME+2ME)/ (PHENANTHRENE+9ME+1ME)] * 1.5

MBP 3-METHYL BIPHENYL/2-METHYL BIPHENYL

MDR 4-METHYLDIBENZOTHIOPHENE/1-METHYLD IBENZOTHIOPHENE

M4 SUM C27-C35 HOPANES/ (SAME+ SUM C27-C29 STERANES) %

ALKIND ALKANE INDEX n-C17/(n-C17+n-C27) %

R22 - R22 INDEX (2 * n-C22)/(n-C21+n-C23)

NOTES :

1. S=SOURCE PARAMETER, M=MATURITY DARAMETER.

2. TRIAROM. STERANE=MONOMETHYL TRIAROMATIC STERANES

: MONOAROM. STERANE=DIMETHYL MONOAROMATIC STERANES. (13/11/92)
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Biomarker Identifications
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BIOMARKER TDENTIFICATION -~ PENTACYCLIC HYDROCARBONS

LGC

CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY (m/e 151)
I 9-DODECYLPEREYDROANTHRACENE [INTERNAL STANDARD]
Ts 180 (H) ~22,29, 30-TRISNORNEOHOPANE

Tm 17A (H) -22,29,30-TRISNORHOPANE

Q 17p (H) -22,29, 30-TRISNORHOPANE

W 17A(H) ~25, 30~-BISNORHOPANE

X 170 (H) ,180 (H) , 213 (H) -28, 30-BISNORHOPANE

Y 17¢ (H) -25-NORHCOPANE '

D 170 (H) ,21p (H) -30~NORHOPANE

D2 180 (H) ~30-NORNEQHOPANE

176 {H), 150 (Me) -27-NORHOPANE ("DIAHEOPANE")
17B (H), 21a (H) -30~NORMORETANE

18a (H) -OLEANANE

17x (H), 21P (H) -HOPANE

17p (H) , 21p (H) -30~NORHOPANE

17(3 (H) , 21a (H) -MORETANE

(228) -17a(H) ,21B (H) -30-METHYLHOPANE
(22R) -170(H) , 21P (H) - 30-METHEYLHOPANE
GAMMACERANE

17B (H) , 21P (H) -HOPANE

178 (H) , 21 (H) ~30-METEYLMORETANE

(228) -17c{H) ,21B (¥) -30-ETHYLHOPANE
(22R) ~17a{H) ,21P (H) -30-ETHYLHOPANE
17B (H), 21 (H) ~-METHYLHOPANE

(228) -17c{H) ,21B (B) -30-n-PROPYLHOPANE
(22R) -17a (H) ,21f (¥) -30~-n-PROPYLHOPANE
17f (H) , 21p (H) ~-ETHYLHOPANE

(228) -17a(H) ,21B (H) -30-n-BUTYLEOPANE
(22R) -17a (H) , 21P (H) =30-n-BUTYLHOPANE
(228) -170(H) ,21B (H) -30-n-PENTYLEOPANE
(22R) -170.(H) , 210 (H) -30-n-PENTYLHCPANE

ST R P TOR OUCOWY R0 ERIEQ W p D
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BIOMARKER IPENTIFICATION - STERANES

LGC
CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY (m/e 217)
10 {208)-13f (H), 170 (H) -DIACHOLESTANE

11 (20R) ~13PB (H) , 17« {H) ~-DIACEOLESTANE

13 (208) -13a (H) , 17 (K) -DIACHOLESTANE

14 (20R) -13a(H), 178 (H) ~-DIACHOLES TANE

15 (245/R) - (208) -13f (H) , 170 (H) 24 -METHYLDIACHOLESTANE

16 (245/R) -~ {208) -130(H), 17a (H) ~24-METHYLDIACHOLESTANE

18 (24S/R) ~ (20R) -13f (H) , 17a (H) -24-METHYLDIACHOLESTANE

19 (24R/8) - (20R) -~13B (H) , 170 (H) -24 ~-METHYLDIACHOLESTANE

20A (248/R) - (208) ~13a (H), 17 (H) -24 -METHYLDIACHOLESTANE

20B (208) -5at(H) , 140 (H) , 170 (H) -CHOLESTANE

21A (24R+8) - (208) -13B(H) , 170 (H) -24 -ETHYLDIACHOLESTANE

21B (20R) -5a( H),14B(H),l7ﬁ(H) ISCCHOLESTANE

22 (208) -5a(H) ,14P (H) , 17f (H) ~ ISOCHOLESTANE

25 (20R) - 5a(H),14a(H) 170 (H) -CHOLESTANE

27 (248+R) - (20R) -13B (H), 17 (K) ~24~ETHYLDIACHOLESTANE

29 {24S+R) - (208) -13¢ (H) , 178 (H) -24 - ETHYLDIACHOLESTANE

331 {248+R) - (20R) -5a (H) , 14 (H) 170 (H) ~24-METHYLISOCHOLESTANE
33B (24S+R)-(20R)—13a(H 17B(H -24-ETHYLDIACHOLESTANE

34 ‘ (24S8+R) - {208) -5a (H 14ﬁ ) ,17B (H) -24 -METHYLISOCHOLESTANE
36 (248+R) - (20R)-5a(H) 14a(H), 170 (H) - 24 -METHYLCHOLESTANE
39 (24S8+R) - (208) ),14a(H , 170 (H) -24 -ETHYLCHOLESTANE

40 {245+R) - (208) -5a (H) , 14B (¥) , 178 (H) -24 ~ETHYLISOCHOLES TANE
41 (248+R) - (20R) Sa(H ,14B (H) ,17B (H) -24-ETHYLISOCHOLESTANE
42 (24S+R) - (20R) -50 (4) ,14c(H) , L7¢ (H) ~24 ~-ETHYLCHOLESTANE

46 (248+R) - (20R) Cy, STERANE
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BIOMARKER IDENTIFICATION - AROMATIC STEROIDAL HYDROCARBONS
(AROMATIC STERANES)

gggE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY
(m/e 253 mass fragmentogram)

22 C,, DIMETHYL MONOAROMATIC STEROID

P23 Can DIMETHYL MONOCAROMATIC STEROID

P2 C27(ZOS)Sﬁ(H)DIMETHYL MONOAROMATIC STEROID

F3 C27(20R)5B(H)DIMETHYL MONOAROMATIC STEROID

F4 027(205)5a(H)DIMETHYL MONOAROMATIC STERQID

F5 C,5 (208) 5B (H) DIMETHYL MONOAROMATIC STERQOID

F6 C27(20R)5a(H)DIMETHYL MONOAROMATIC STEROLID

7 C28(2OS)5a(H)DIMETHYL MONOAROMATIC STEROID

F8 CZS(ZOR)SB(H)DIMETHYL MONOAROMATIC STEROCID

F9 CZS(ZOS)SB(H)DIMETHYL MONOARCMATIC STEROID

F1l0 C29(2OS)SQ(H)DIMETHYL MONOAROMATIC STEROID

Fll C23(20R) o (H) DIMETHYL MONOAROMATIC STEROID

Fl2 029(20R)5ﬁ(H DIMETHYL MONOAROMATIC STEROID

F13 C, (20R) 50, (H) DIMETHYL MONOAROMATIC STEROID
{m/e 231 mass fragmentogram)

Fl4 C,oMETHYL TRIAROMATIC STERQID

F15 C,,METHYL TRIAROMATIC STEROID

Fle C25(205)METHYL TRIARCMATIC STEROID

F17 C26(20R)METHYL TRIARCMATIC STEROID

Fl8 C27(2OS)METHYL TRIAROMATIC STEROID

F19 C,, (208) METHYL TRIAROMATIC STERQID

F20 C27(20R)METHYL TRIARCMATIC STEROID

F21 CZB(ZOR)METHYL TRIAROMATIC STEROID

BIOMARKER IDENTIFICATION - NORHOPANES

LGC : _

CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY (m/e 177)

W 170 (H) -25, 30-BISNORHOPANE

Y 17a(H)-25- NORHOPANE

D 170 {H) ,210 (H) - 30-NORHOPANE

cl (228) -17a H) 25-NOR-30-METHYLHOPANE

G 17¢(H) , 210 (H) HOPANE

c2 (22R) -17¢t (H) -25-NOR - 30 -METHYLEOPANE

C3 (228) -17u (H) -25-NOR-30-ETHYLHOPANE

ca (22R) -170 (H) -25-NOR-30- ETHYLHOPANE

cs (22S) -17a (H) -25-NOR-306-n- PROPYLHOPANE
cé (22R) ~17a (H) -25-NOR-30-n-PROPYLHOPANE
c7 (22S) -17a (H) -25-NOR-30-n~BUTYLHOPANE

o (22R) -170t (K) -25-NOR-30-n-BUTYLHOPANE
co (228) -170 (H) -25-NOR-30-n- PENTYLHOPANE
cio (22R) -17a (K) -25-NOR-30-n- PENTYLHOPANE
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