Characterization of hydrocarbons extracted from two intervals in the North Aleutian COST No. 1
well as follows:

cuttings composited (15,700' — 16,800 as one saraple, and
core composited (16,006.0' — 16,029' and 16,701.2' — 16,720") as one sample.
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IBASELINE DGSI - SOXHLET

ANALYTICAL LABORATORIES

.. Company: MINERALS MANAGEMENT SERVICI _ Project#: 03-520-A

Client ID

- MMSAK2003-1
MMSAK2003-2

~'MN000001

MM000002

Rock
Weight (g)

56315362
52.3323

Net Extract

Weight (g)

©0.0847

0.0609

%
Extract

0.12

Bareline/DGS! - USA

8701 Mew Trails Drive, The Woodlands, TX 77381-4241
Telephone: 281-681-2200

Focsirnile: 281-681-0324

E-mail: info@baselinedgsi.com
Waeb Site: htlp://vwwav. baselinedgsi.com

Baseline DGSI - Brazi

Rua Benjormin Batisia 55 / 301 Jardim Botdinico.

22441-120 Rio de Janeiro (RJ} - Braail

Tel/Fax: + 55.21 / 537 7893

E-mail: ssp@solintec.com.be
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I BASELINE DGSI

ANALYTICAL LABORATORIES

SULFUR

o

WANAGEMENT SERVICE

" Project#: 03-529-A .. . . |

Client ID : ppm
Sulfur

MSAK2003-2

| Mmooooo2 | <0.1ppm

Lo

i MMOg0001 - | <0:ppm. |

Method Comments

EPA 6020
E‘PA 6020

saseline/OGSI - USA

8701 New Trails Drive, The Woodiands, TX 77381-4241
Telephone: 281-681-2200

Focsimile: 281-681032&

E-mail: info@baselinedgsicom

Web Site: hitp://www.baselinedgsi.com

Basefine DGSI - Brazil

Rua Benjamin Batista 55/ 301 Jordim Bol&nico.
22441-120 Rie de Joneiro (R4} - Brazil

TelfFax: + 55,21 / 537 7693

E-mall: ssp@sofinlec.com.br
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IBASELINE DGSI

ANALYTICAL LABORATORIES

METALS

__Company: MINERALS MANAGEMER

Project#: 03-529-A

| MMSAK20032

Client ID

- MMO00001
MMO000002

17
‘1 4

Baseline/DGS! - USA

8701 New Tralis Drive, The Woodlands, TX 77381-4241
Telephone: 281-681-2200

Facsimile: 281-481-0326

E-mail: info@baselinedgsi.com

Web Site: hitp://www.baseiinedgsl.com

daseline OGS - Baazll

Ruo Benjamin Batista 55 / 301 Jardim Botdnico,
22461-120 Rio de Janeiro {RJ] - Brozil

TelFax: + 55.21 / 537 7893

£-moll; ssp@solintec.com.br
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ANALYTICAL LABORATORIES
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[ Company: MINERALS MANAGEMENT SERVICES:

Client ID Sample SAT ARO ASPH Y
en Weight  Weight  Weight Weight SAT ARO
MMSAK2003-1 MMO00001 ) } .
MMSAK2003-2 MMO000002 0.0609 0.0267 0.0044 0.0086 0.0078 43.84 7.23 14.12 12.81
Baseline/DGSL - USA Sasefine DGt - Brozk

8701 New Trais Drive, Tha woodiands, TX 773814241
Telephone: 281-581-2200
Facsimile: 281-681-0324

E-mait: info@baselinedgsi.com
Web Site: httpi/ v baseinedgs.com

Rua Benjamin Ballsta 55 / 301 Jordim Botnico,
22451-120 Rio de Janewo (RJ) - Brozi

Tel/Fox: + 5521 / 537 7893

E-mof: ssp@sofintec.combr



BaselineDGS! Project: 03/529

Aromatic

North Aleutian Cost 1

Saturate

NSO + Asphaltene

FIGURE 3 - Distribution of major compound groups from ligiud chromatography data.
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| BASELINE DGSI

ANALYTICAL LADORATORIES

ISOTOPES

ompany: MINERALS MANAGEMENT SERVICES. ___ Project® 03+52:

=

“MMSAK2003-1
 MMSAK2003-2

Client ID

MMO00001
MMO000002

3"*C
Saturate

1 =288 |

-28'0

61 Jc 6'IJC

Aromatic Resin

'273 |
-26.9

Sazeline/0DGS! - USA

8701 New Trails Drive. The Woodlands, TX 77381-4241

Telephone: 281-681-2200

Facsimile: 281-681-0324

E-mall: info@baselinedgst.com

Wab Site: hitp://www.baselinedgsi.com

Baseline DGSI - Brazil

Rua Benjamin Batista §5 / 301 Jardim Botdnico,

22461-120 Rioc de Janeiro (RJ] - 8razlt
Tel/Fax: + 55.21 / 537 7893
E-mall: ssp@solintec.com.br




Aromatic Fraction Carbon Isotope Composition '
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Carbon Isotope Composition of Extracted Hydrocarbons from the North Aleutian Basin COST
#1 Well :
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WHOLE EXTRACT GAS CHROMATOGRAPHY

North Aleutian Cost 1

BaselineDGSI Project: 03/529

Sample Identification TOC GAS CHROMATOGRAPHY RATIOS
o Depth(Feet) Wt% PPM  Ext./TOG Pr/Ph Pr/C17 Ph/C18 OEP
MMO000001 MMSAK2003-1 N.A. 648 N.A.. 26 0.45 0.19 1.10
. MM000002 : MMSAK200: 15700 16800 NA. 1164 N.A. 37 0.83 0.23 22
Sample Extract AREA DATA
10 Walght Welght c17 Pr c18 Ph c28 c29 c30
MM000001 53.5362 0.0347 104613 47231 95257 17843 31740 28748 20578
MMO00002 §2.3323 0.0609 109244 90946 104231 24276 49461 49531 31843
Sample Identification NORMALIZED ISOPRENQID PERCENT
[[1] . Depth(Feet) ic12 ic14 ic15 ic16 ic18 ic19 iC20
MMO0C001 MMSAK2003-1 1.2 29 12.0 22.1 16.9 326 12.3
MM000002 : MMSAK200% 15700 16800 1.3 3.3 10.6 18.6 15.3 40.2 10.7
Sample Identification AREA DATA ‘
1] Depth(Feet) ic13 iC14 ic15 IC16 ic18 _1C19 iC20
MMO000001 : MMSAK2003-1 1746 4180 17363 32010 24546 47231 17843
MMO00C002 ': MMSAK200: 15700 16800 2904 7435 24051 42050 34626 90946 24276
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a BASELINE DGSI

ANALYYTICAL LABORATORIES

EXTRACT GC

Company:

MINERALS MANAGEMENT SERVICES  Client ID: MMSAK2003-1
Country: UNITED STATES Project #: . 03-529-A
Basin: Lab ID: MM000001
Lease: Sample Type: CORE
Block: Sampling Point:
Field: Formation:
Well Name: NORTH ALEUTIAN COST 1 Geologic Age:
Latitude: Top Depth:
Longitude: Bottom Depth:

p—— s
e— e —

e
‘ G2030480.0

enma

EGC parameters EGC parameters
Ratios - » Resolved Components (%)
Pristane/Phytane 265 Normal Paraffins 34.9
Pristane/ni Cyy 045  |isoprenoids 4.0
Phytane/nCg 0.19 Resolved unknowns 61.1
ACwnCu 0.96 S

. nC,,lnng 3.64
CPIMarzi 1.03

‘Thompson, K.F.M.,1983.GCA:V 47, p.303. *Mango, F.D,,1994.GCA: V.58, p.895. *Halpern,H.L,1995,AAPG Bull.: V.79, p.801. *Marzi, 1993,018G20,1301.
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[S—Y
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MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-1
Well Name: NORTH ALEUTIAN COST 1 Project #: 03-529-A
Dgpth: - Lab ID: MM000001
Sampling Point; File Name: G2030480.D
Compound

" Normal Alkane C11
Normal Alkane C12

. NormatAlkang G156
Normal Alkane C1 6

 Nommal Alkahe ci8
+isaprensid:G20 Phytane)
Normal Alkane c19

" Normal Alkane s
*NoTial Alkane €22,

Normal Alkane C23

© Norial Alkane C24-

Normal Alkane C25

h ‘Normal Alkane 026‘

Normal Alkane C27

.. Norrhat.Alkane:C28

Normal Alkane c29

" Normal:Alkane G30

Normat Alkane C31

- Norral Alkane. G32
Normal Alkane C33

Nofmal:Alkane G34
Normmal Alkane C35

“Normal Alkane C36 -

Normal Alkane C37
Normal Alkane C38
Normal Alkane C39

Normal Alkane C40
"Normal Alkane C41

Height Area%

31708 817 220

36.503 5054 1637

37,322 1746 - 437

40.069 4180 985
- AATE 27674 . 9270
44622 17363 4718
45497 70196 21822

48.127 32010 6189
© 49560 - 101990: 1 29961

53.402 106552 32328
" 55308 124546 5290

57.042 104613 30985

67388 - 47231 ‘9224

60.498 95257 28841

60,881 17843 - 3415
63790 99155 27370
66929 . 90263 . 25205.

69.929 80527 23102

72.799 72224 20525

76.548 67727 18963

78191 58695 16749

80.732 51570 14724

83175 44409 12789

85.532 39092 11038

87.806 31740 8200.

90.008 28748 7604

92,128 20578 5381

94.183 16968 4305
96472, - 11001 . 2859

98.110 10132 2368

99.978 6458 1544 .

101.806 5841 1294 -
103.709 3816 831 . 0.1
105.824 3346 630 0.09
108.230 2954 474 0.8
110.971 2673 381 0.07

114,158 2770 295 0.08

117.862 1947 206 0.05

Hght%
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5 '| North Aleutian Cost 1 03/529 - MM000001
MMSAK2003-1 Extract
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‘BASELINE DGSI

EXTRACT GC

ANALYT|ICAL LABORATORIES
Company: MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-2
Country: UNITED STATES Project #: 03-529-A
Basin: Lab ID: MMO000002
Lease: Sample Type: CUTTINGS
Block: Sampling Point:
Fleld: : Formation:
Well Name: NORTH ALEUTIAN COST 1 Geologic Age:
Latitude: ‘ Top Depth: 15700 FT
Longitude: Bottomn Depth: 16800 FT

Extract GC Trace

1216

EGC parameters EGC parameters

Ratiog. " - Resolved Coinponents (%) -
Pristane/Phytane \ 3.75 Normal Paraffins

Pnstane/n Cii 0.83 Isoprencids

Phytane/nCig 0.23 {Resolved unknowns -~
Nyl 2.21

CPI'Marzi* 1.07

NC30

1) §

46.1
6.6
47.2

"Thompson, K.F.M.,1983.GCA:V.47, p.303. Mango, F.D,1994.GCA: V.58,p895. ’Halpem,H.1.,1995.AAPG Bull.: V.79, p.80L. “Marzi,1993,018G;20,1301.
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Company: MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-2

Well Name: NORTH ALEUTIAN COST 1 : Project #: 03-529-A

Depth: 15700 - 16800 FT Lab ID: MM000002

Sampling Point: File Name:; G2030481.D
Compound

Normal Alk: ne CQ

o ‘No'rmal‘Alkane C‘23"
L Notmal Alkaine €24

Name

“ Isoprenmd 016
- NermalAlkane G5

Normal AIkane Cc16

L ’i:lsdprenoid G20 (Phytane)
‘ NormalAlkane C19 ‘

Normal Alkane C25

Nommal Alkane C27

- NoralAlkaine €28

Normal Alkane C29

;‘Normal AIkane €30

Normal Alkane C31

. .Nofmal Alkane C32:

Narmal Alkane C33

' Normal Alkane C34

Normal Alkane C35

- ‘Normal-Alkane C36

Normal Alkane C37

* . Normal Alkane C38

Normal Alkane C39

Normal Alkane C40:

Normal Alkane C41

Time

2

27.758

31697

36.585

37:324

40.064

44.609

45490

48.130

49556

53.399

. 55.302

§57.036
57.395
60.496
60,952
63.790

69.932

72.804

75.552
78.198
80.737
83180
85.536

- 87.803

90.003
92,122
94.180
96.165
98.103
99.979
101.799
103.704
105.822
108.210
110.970
114.126
117.840

Area

220

93

2011

14379

- 2904

7435

- 44149

24051

82838

42050

106807’

110377

34626

109244

90946

104231
24276
101417

94536

90532 .

89279
80378
76653

66413
63774
49461

49531

28816
16267
17455
10359
8672
4412
4379
3708
3424
3271
2716

103509 - « 28945

Height Area%
: 32 S
24 0.00
610 -
4891
pei i
2332
14784
6100
28476
9649
32204
7260 .
32344
18206
30821
45100
29756

27236
25619 2
24079
22499
20956
d8244 " 4g
17344
'13250-
13101
8652 .
7245
41 35
3779
12486 .
1877
1022 © 0
839 0.13

610 voﬂﬁ_f"*

480 0.10
353 0.10
266 0.08

Hght%
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4 '1 North Aleutian Cost 1 03/529 - MM000002
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Pristane / n-Cy7

10.0

A
t

0.1

North Aleutian Cost 1
BaselineDGSI Project: 03/529

Whole Extract

o MM000002

—p o}
+—t—t

A - TERRIGENOUS ORGANIC MATTER
B - PEAT-COAL ENVIRONMENTS
C - MIXED ORGANIC SOURCES

D - AQUATIC ORGANIC MATTER (ALGAL/BACTERIAL)

0.1

1.0
Phytane / n-C,g

+ 3 +
t t + t

FIGURE 2 - Plot from chromatography data showing organic matter type, source rock depositional environment, and thermal maturity.
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Company: MINERALS MANAGEMENT SERVICES Client ID; MMSAK2003-1
Country: UNITED STATES Project #: 03-529-A
Basin: Lab ID: MM000001
Lease: : Sample Type: CORE
Block: Sampling Point:
Field: Formation:
{Well Name: NORTH ALEUTIAN COST 1 Geologic Age:
Latitude: Top Depth:
Longitude: Bottom Depth:
‘m/z 191: Tri- and Pentacyclics M2031232.D RATIOS (on Areas)’ Appl* TEV®

BASELINE DGSI SATURATE GCMS

ANALYTICAL LABORATORIES

‘ Stelanes (m/z 217, 218) ‘

%Cﬂ (l(lCLR (217)

%Cze aotaR 217)

%Czo acaR (217)
BUSHRY(Cay i) (217) .-
BSI(BBSﬂmR) (C29) (21 7)
ﬁ(cu*nzz)/(czf"czs"‘cm) @n
Car/Cas (apPS) (218)

.08 08
0.70 (0.9%)

Co/Ciza (aBBS) (218)
z : Steranes M2031232.D0 Diaster/aoc Ster (Cz7) (217)
C30 aBBS Stardng Index. (218)
C30 S+R Sterane Index (218)
Terpanes {m/z 191)
OléananeiHopane
Gammacerane/Hopane
Nartioparie/Hopane.
' Bisnorhopane/Hopane
Diahopane/Hopane
W Moretane/Hopane
25:n0r-hopaneftiopane
Ts/(Ts+Tm) trisnorhopanes

MD 100 (1.4%)

M 0.05(0.

C29Ts/C29 Hopane
m/z 218: Bp Steranes M2031232.D0 || |H32 SHR+S) Homohopanes 0.5 |
H35/H34 Homohopanes -~ - 083 D+
C24 Tetracyclic/Hopane 0.20 D _
€24 Tetracyclic/C26 Tricydlics™ - I8 D
€23/C24 Tricyclic terpanes 167

C19/C23: Tricyclic terpanes 043
C26/C25 Tricyclic terpanes
(C28+C29 TricyclicsyTs -
Various (m/z 191; 217)

Steranes/Hopanes - - - . 069" o T
Tricyclic terpanes/Hopanes 080 M 1‘.00 (1.4%_)‘
_ i Tricyclic terpanes/Steranes 147 M0 1,00(1.4%)

YDefinition and utility of the ratios can be found on our website www.BaselineDGS!.com
2A=Source Age; D=Depositional environment; M= Maturity; B=Possible Biodegradation
*Thermal equilibrium value of the biomarker ratio and in brackets the approximate VR value at which this value is reached
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Company: MINERALS MANAGEMENT SERVICES Client |D: MMSAK2003-1
Weli Name: NORTH ALEUTIAN COST 1 Project #: 03-529-A
Depth: - Lab ID; MMO000001
Sampling Point: File Name: M2031232.D
Peak Compound Ret. ppm ppm
lon Label Name Time Area Height (Area) (Hght)
217 CHO; » Sﬂ cholane (lntomalstandard) 42.282 16530 25%4
123 RIMU
123- ENTBEY ent—beyerane
M. lsopimarang ..
ﬁ-ph llodadane -
. q-phyllqcladane
4-methyldiamantane 9.415 4829 1347 29.2 51.9
" ftiethyldiamantane; 10,025 4381 . 943 . 2
3-methyldlamanlane 10.409 4346 1005 26.3 - 387
" diamangane: . ¢ - 9259 geat - Mes
C19 tricycllc terpane_ ‘ 18.017 3017 501 183 19.3
dne L ogtgs o 4820T T8
021 tricycllc lerpane 25169 4764 500
G2yl terpane, 28550 BT
023 tricycllc terpane 32.780 7031 1016
des—A—oleanane ‘ 37.714 370 62
- desiAdlupane : - . R L RS
C25 tricyclic terpane (a) 40242 1675 256
[Co5trcyclicterpane(b) 40.382:- {E51: 266
des-E—hopane ‘ 43.485 1846 270
" C2bitricydiic térpané (&) 44413 . 1454 1320
C26 tricyclic terpane (b) 44.479 1213 167 o
C28ticydlic tarpane @) 53005 796 1970048
C28 tricyclic terpane (b) 53.632 887 109 . 54
G20 ricyalic térpane {a) - 55550 669 4. 40
C29 tricyclic terpane (b) 56.282 1014 151 .
© C30 tricysli¢ terpane:(a) . 60.484 1053 151
Cc30 trlcycllclerpane (b) 61.286 - 837 S
. Ts18a(H)fishorhopane * - 57712 . 3483 - 5490
1 ‘ Tm 1 7a(H)—tnsnorhopane 59t3.34 2455 372
191  Heg ©28 17a18a21p(H)-bisnorhopane - S o R
191 NOR25H €29 Nor-25-hopane 63.919 1090 13 66 44
191 . HI9 €29 Tm 17a(H)21p(H)-norhopane 65.105 6373 81 386 - 332
181 C29TS €29 Ts 18a{H}-nomechapane 65.384 2993 394 ' 181 ‘. _15.2 »
191 . -DH30 €30 i7a(H)-diahopane - 66.133 4963 708 . - 30.0 213
191 M29 C29 normoretane 67.110 1017 176 6.2 6.8
191 oL oleanane’ 67.964 2728 312 165 1200
19N H30 €30 17a(H)-hopane 68.557 9294 1337 56.2 515
191 - M30 €30 moretane 70.126 1200 184 78 T




i

-

[o—

eemvm

Company: MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-1
Well Name: NORTH ALEUTIAN COST 1 ‘ Project #: 03-529-A
Depth: - : Lab ID: MM000001
Sampling Point: File Name: M2031232.D

Compound
Name Time Area

C31 228 17 (H) hopane ‘ 72.619 3419
: & 73407 231
73.561 861

208A7a(H hopane . o o 75845 2138

Vo7 aut0Ssterane . L L . ssde7 1304

Height

€32 22R 17q(H) hopane o - 76.524 1788
80482 1104
gEse o ebs . qd
84.527 641
N -:‘37103‘ CL T 45
88.433 545
eme2s - dg2
72619 1204
: R TR 7307 - ez
IME C31 3[3-methylhopane ‘ 73.874 114
S Gt sterdng S L Zeaos - 4202
C22 sterane o . 33.826 1742
317 DIA27R C27 Ba, ZOR dlasterane ‘ - 50.023 1640
AT g Sratieia . . oo 52BBT o Het
217  DIA28SB 028 pa 208 dlasteraneb‘ N ‘ ‘ 52517 1608
217 - DIA2BRB .028 fa 20R dlasteraneb o '64,155 564

ppm
(Area)

ppm
{Haht)

217 BB D29S  C27pp 20R + 029 cia208 | 55.690 3098
4 O . CO7 pp 208 steranie S 568056 ©1885°
217 CZ?R C27 00 20R sterane 56945 . 1512
247D . CPOPG20R diasterane. < . - . - ¢ 5I&W3. 2658,
17 GZBS . C28 aa 208 sterans 59.281 869
517 GZEBBR - C28PP20RSerane(+5 o) . - 58961 . 985
C28BBS C28 P 208 sterane : ~ 60.380 1605
. OR8R 1 C28aa 20Rstarane . BN 1 L% . 1006
c298 C29 aa 208 sterane ‘ - 821 1251
7. C29BBR . G29.B:20R sterana(+5pac) o 63:670 2326
casBes C29 pp 20S sterane 63.867 1914
{7 iCP9R. - C29exd0Rsteraie - - . 65314 1948
C27ABBR €27 pp 20R sterane 55.655 2363
_ cz?ABas “C27 BP 208 sterane 56.056 2023
C26ABBR  C28 pp 20R sterane 59.979 1344
 .G28ABBS- (€28 pp20S sterane 60.380 1875
C29ABBR C29 pp 20R sterane 63.570 2697
- C20ABBS €29 pp20S sterane '63.884 2544
C30ABBR  C30 pp 20R sterane 66.567 194
C30ABES €30 pp 208 sterane 66.796 169

285 14.3
283 122 -
152 8.1
205 11.3
343 16.3
317 154

28 12

24 1.0

)
S0

59

13.2

- Mg

1.1

09




C30TP1

Name

_ Q?‘_/ ﬂa 2_OS diasterane

| . 030 tetracycllc polyprenoid

cyclic polyprenold

Company: MINERALS MANAGEMENT SERVICES Client |D: MMSAK2003-1
Well Name: NORTH ALEUTIAN COST 1 Project #: 03-529-A
Depth: - ' Lab ID: MMO000001
Sampling Point: File Name: M2031232.D
Compound ppm ppm

Time
48.454

55.794
57:573

67.075

67232

Area  Height
1577 227

{Area) (Hght)

1506 128 9.1 4.9

B
244

205,
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Company: MINERALS MANAGEMENT SERVICES ClientiD:  MMSAK2003-1
Well Name: NORTH ALEUTIAN COST 1 Project #: 03-529-A
Depth: - Lab ID: MMO000001
Sampling Point: File Name:  M2031232.D

%C28 a[}BSN(21 8)

Miscellaneous Ratios

- 96G29 GppSi(218):

- Czdczr (aBBS)‘ (218)

‘%czm R(217) ' '

. a[}BSIaaaR (ng) (217) o
(Qz1szzV(szszaszo) (217)
Diasterfaca Ster () (217)

Terpenolds
| /C9/G23 Tricydic terpanes

C23/C24 _T;gcychc terpanes ‘
L CR6IC2E Tricydlicterpanes . -

1G24 Tetracyclic/G26 Tricydlics:
‘ 024 TetracycliclHopane

Tsfl' m tnsnorhopanes
Fel(Ts+Tm). trisnorfiopanies.
029Ts/C29 Hopane

B|snorhopane/Hopane
Norhopane/H opane -
Dlahopane/Hopane
 Qleangne/Hopane
Gammacerane/Hopane
Moretane/(Moretane+Hopank)
H32 $/(S+R) Homohopanes
H35/H34 Homiohopanes

[Steranes)Hopanes]
[Tricyclic terpanes)[Hopanes]
[Tricyclic terpanes}[Steranes]

By Areas

K :395»

126

049"
1.52

£ 043
167
073

0.78
0.20

141
059,
0.47

069 - -
0.53
0:29
0.09
012
0.54
0.83 "

069"
0.80
1147

By Heights

0.53
023"
0.08
012"
0.55
0.81

0.53 -
0.81
1.53
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EXTRACT SUMMARY SHEET

North Aleutian Cost 1
Other ID: MMSAK2003-1

BaselineDGSI Project: 03/529

Sample No. MM000001

BULK PROPERTIES

%C15 + Comp. §"C

Isoprenoid Distribution

l
T

iC13
iC14
iC15 -
iCjﬁ E
iC18
Pr
Ph

AP Gravity N.A. B Sat 6.82 -28.50
% S N.A. Arom 1.16 -27.30
ppmV N.A, |l NSO 3.32
ppm Ni N.A. @ Asph 88.69
100 50 0Sat/Arom 5.85
GAS CHROMATOGRAPHY
Pr/Ph 2.65
OEP 1.10
PrinC17 045
Ph/nC18 0.19

SATURATE BIOMARKERS

m/z = 191

m/z|=217

MMMMMM

Copyright ® DGSI, 1997

Terpane Ratios
Cy4 Tetracyclic/Cyg Tricyclics
Cig + Cyp Tricyclics/Cys Tricyclic
Ts/Tm
Cag Hopane/Cyy Hopane
Cag Norhopane/Cgy Hopane
Cip Oleanane/Cyy Hopane
Gammacsrane/Cyy Hopane
Tricyclics (%)
C35/C34 Extended Hopanes
C,5 Tricyclics/C,g Tricyclics

Sterane Ratios

Diasteranes (%)

20S Cyq Steranes (%)
afpp Cog Steranes (%)
Hopanes/Steranes
C,4 Sterane (%)

C,, Sterane (%)

C,7 Sterane (%)

C,q Sterane (%)

C,q Sterane (%)

Cjyp Sterane (%)

0.00
1.11
1.41
0.00
0.69
0.29
0.09
41.05
0.83
1.36

34.36
39.11
57.00

1.31
11.44

472
28.83
23.45
31.56

0.00
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GAS CHROMATOGRAPHY - MASS SPECTROMETRY

Preliminary Interpretive Guidelines of Saturate Biomarker Ratios

North Aleutian Cost 1
Other 1D: MMSAK2003-1

BaselineDG S{ Project: 03/529

Sample No. MM000001

ORGANIC FACIES AND DEPOSITIONAL ENVIRONMENT

Ratio

Cig + Cyg Tricyclics / Cya Tricyclic
C,4 Tetracyclic / Cyg Tricyclics
Cy; Tricyclics / Cog Tricyclics
C,g Bisnothopane / C3o Hopane
C, Norhopane / Csq Hopane
C3p Diahopane / Cgzg Hopane
Cg Oleanane / Cyg Hopane
Gammacerane / Cyo Hopane

% Cj1 - Ca5 Extended Hopanes
C35/Cz4 Extended Hopanes
Hopane/Sterane

% C,7 Steranes

% C,q Steranes

Diasteranes
Isosteranes (abb)
Short-chain steranes
Pristane/phytane

Ts/Tm

% C30 Moretane

22S / (225+22R) C31 Hopane (%)
% 208/(20S + 20R)

% abb/(abb + aaa)

Odd Even Preference
Pristane/nC17

Phytane/nC18

Value

1.11
0.00
1.36
0.00
0.69
0.53
0.29
0.09
31.8
0.83
1.31
28.8
31.6
34.4
28.1
16.2
28

THERMAL MATURITY

1.41
12.19
56.5
39.1
57.0
1.10
0.5
0.2

Interpretation

Not diagnostic
Not diagnostic
Not diagnostic
Not diagnostic
Not diagnostic
Siliciclastic and/or terrigenous
Terrigenous angiosperm input
Not lacustrine or hypersaline
Marine maturity-influenced
Not diagnostic
Marine
. Mixed source
Not higher plant dominated
Mixed Source
Not diagnostic
Carbonate or hypersaline
Marine terrigenous influence

Mature
Facies-influenced
Greater than 0.5% Ro equivalent
Between 0.5 and 0.6% Ro equivalent
Between 0.6% and 1.0% Ro equivalent

Mature

Paraffinic

Paraffinic

Copyright®, DGSI, 1997
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TRITERPANE REPORT (mi/z 191)

North Aleutian Cost 1

BaselineDGSI Project: 03/529

Sample No. MM000001

Other ID: MMSAK2003-1

Copyright®, DGSI, 1997

No. D Triterpane Name Ret Time Area Area% PPM
— ——
1 A Cyp Tricyclic Terpane 19.017 3017 343 18
2 B Cz Tricyclic Terpane 21.858 4820 5.48 29
3 c C1 Tricyclic Terpane. 25.169 4764 5.41 29
4 D Cz Tricyclic Terpane 28.550 1656 1.88 - 10
5 E Cy, Tricyclic Terpane 32.780 7031 7.99 43
6 F Caq4 Tricyclic Terpane 35.204 4199 4.77 25
7 G Cys Tricyclic Terpane (22R) 40,242 1675 1.90 10
8 G C,5 Tricyclic Terpane (22S) 40,382 1551 1.76 9
9 ~ H Ca4 Tetracyclic Terpane 0 0.00 <1
10 l Cz6 Tricyclic Terpane (22R) 44.113 1154 1.31 7
1 | Cyg Tricyclic Terpane (225) 44.479 1213 1.38 7
12 J C,g Tricyclic Terpane (22R) 53.005 796 0.90 5
13 J Cyg Tricyclic Terpane (225) 53.632 887 1.01 5
14 K Cy, Tricyclic Terpane (22R) 55.550 669 0.76 4
15 K Cy, Tricyclic Terpane (228) 56.282 1014 1.15 . 6
16 L C,; 18aH-Trisnorhopane (Ts) 57.712 3463 3.93 21
17 M C,r 17aH-Trisnorhopane (Tm) 50.334 2455 279 - 15
18 N Cyo Tricyclic Terpane (22R) 60.484 1053 1.20 6
19 N Cyp Tricyclic Terpane (2285) 61.286 637 0.72 4
20 0 C,s 17aH,18aH,21bH-28,30-Bisnorhopane ¢] 0.00 <1
21 P Cs4 Tricyclic Terpane (22R) 0 0.00 <1
22 Q Cy 17aH,21bH 25-Norhopane 63.919 1090 1.24 7
23 P C;; Tricyclic Terpane (22S) 65.105 0 0.00 <1
24 R Cyo 17aH,21bH-Norhopane 65.105 6373 7.24 39
25 S C,, 18aH-Norechapane (29Ts) 65.384 2993 340 18
26 T C+ 17aH Diahopane 66.133 4963 5.64 30
27 u. Czg 17bH,21aH-Normoretane 67110 1017 1.16 6
28 Vv Cgp 18aH+18bH-Oleanane 67.964 2728 3.10 17
29 w Co 17aH,21bH-Hopane 68.557 9294 10.56 56
30 X Cgg 30-Nor-29-homo-17aH-hopane 0 0.00 <1
3t Y Cag 17bH,21aH-Moretane 70.126 1290 1.47 8
32 Z Caqa Tricyclic Terpane (22R) 0 0.00 <1
33 Zz Cy3 Tricyclic Terpane (225) 0 0.00 <1
34 a Cs¢ 17aH,21bH-Homohopane (22S) 72.619 3419 3gs 21
35 b Cs; 17aH,21bH-Homohopane (22R) 73.107 2631 2.99 16
36 c C30 Gammacerane . 73.561 861 0.98 5
37 d Ca, Tricyclic Terpane (22R) 0 0.00 <1
38 d Cs, Tricyclic Terpane (225) 0 0.00 <1
39 2] C;; 17aH,21bH-Bishomohopane (228) 75.845 2133 242 13
40 f C;; 17aH,21bH-Bishomohopane (22R) 76.524 1788 2.03 11
41 g Cs5 Tricyclic Terpane (22R) 0 0.00 <1
42 g Cas Tricyclic Terpane (225) 0 0.00 <1
43 h Cy3 17aH,21bH-Trishomohopane (22S) 79.541 1449 1.65 9
44 i Csa 17aH,21bH-Trishomohopane (22R) 80.482 1104 1.25 7
45 i Cs4 17aH,21bH-Tetrahomohaopane (225) 83.394 909 1.03 5
46 [ Cy4 17aH,21bH-Tetrahomohopane (22R) 84.527 641 0.73 4
47 [ Cqs 17aH,21bH-Pentahomohopane (223) 87.108 740 0.84 4
48 m Cas 17aH,21bH-Pentahomohopans (22R) 88.433 545 0.62 3
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STERANE REPORT (m/z 217)
North Aleutian Cost 1

BaselineDGSI Project: 03/529

Sample No. MM000001

No. 1D

Sterane Name Ret Time Area Area% PPM

1 A C,, diasterane 0 0.00 <
2 B ' Cy abbsterane 29.11 4222 11.44 26
3 c C,; diasterane 0 0.00 <1
4 D C; abb sterane ' 33.83 1742 472 11
5 E G,y ba diasterane (20S) ' 48.45 2646 717 16
6 F- Cy; ba diasterane (20R) : ‘ 50.02 1640 4.44 10
7 G Cy; ab diasterane (208) ' 0 0.00 <1
8 H Cy7 ab diasterane (20R) 0 0.00 <1
9 I C,s ba diasterane (208) 52,26 2769 7.50 17
10 J C23 ba diasterane (20R) 53.96 1417 3.84 9
11 K Cog ab diasterane (205) ' 0 0.00 <1
12 L C,7 aaa sterane (20S) 5517 1304 3.53 8
13 M Cp7 abb ster-(20R)+C,, ba dia-(205) 55.69 3098 8.40 19
14 N C,7 ahb sterane (20S) 56.06 1‘”985 5.38 12
15 0 Cgp ab diasterane (20R) 0 0.00 <1
16 P C,; aaa sterane (20R) 56.95 1512 4.10 9
17 Q C,g ba diasterane (20R) 57.57 2658 7.20 16
18 R Cyq ab diasterane (20S) 0 0.00 <1
19 ] C,g aza sterane (20S) . 59.28- 869 236 5
20 T © Cyg ab diasterane (20R) 0 - 0.00 <1
21 u Cgg abb sterane (20R) 59.96 985 267 6
22 Vv C,g abb sterane (20S) 60.38 1605 4,35 10
23 w Cog 323 sterane (20R) - 61.44 1006 273 6
24 X C,q aaa sterane (20S) 62.75 1251 3.38 8
25 Y C,q abb sterane (20R) 63.57 2326 '6.30 14
26 Z Cgo abb sterane (20S) - 63.87 1914 5.19 12
27 a C, aaa sterane (20R) , 65.31 1948 5.28 12
28 b Cso aaa sterane (208) 0 0.00 <1
29 c Csqo abb sterane (20R) 0 0.00 <1
30 d Cs abb sterane (20S) 0 0.00 <1
31 e Cso aaa sterane (20R) 0 0.00 <1
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BAaseELINE DGSI

ANALYTICAL LABORATORIES

_ SATURATE GCMS

Company: MINERALS MANAGEMENT SERVICES
Country: UNITED STATES

Basin:

Lease:

Block:

Field: .

Well Name: NORTH ALEUTIAN COST 1

Latitude:

Longitude:

Client ID: "~ MMSAK2003-2
Project #: 03-529-A
Lab ID: MMO000002

Sample Type:  CUTTINGS
Sampling Point:

Formation:

Geologic Age:

Top Depth: 15700 FT
Bottom Depth: 16800 FT

'z 191: Tri- and Pentacyclics

M2031201.D RATIOS (on Areas)’

Steranes (nm/z 217; 218
%Cy appS (218)
%CwBBSRIG)

%Cog cctaR (217)

SHS*R)(Ca ciic) (217).
PBS/(pRS+aaR) (C29) (217)
(Co+CU(CH¥Co#Cai) (217)
Ca7/C20 (PPS) (218)

CanlCa (0BBS)(218)

m/z 217: Steranes M2031201.D Diaster/aca Ster (Cz7) (217)

G30-afS Sterarie Index.(218) -
C30 S+R Sterane Index (218)
Terpanes (m/z 191)
Oleaniane/Mopane”
GammaceranelHopéne
Norhopane/Hopane
Bisnor‘hopang/Hopane
Diahopane/Hopane
Moretane/Hopane
25:ror-Hopane/opane
Ts/(Ts+Tm) trisnorhopanes
©20Ts/C29 Hopane -

Z 218: PP Steranes — M2031201.0 T H32 S/{R+S) Homohopanes

,«J-«AIVMN\M M Tricyclic terpanes/Hopanes

H35/H34 Homohopanes -

(C24 Tetracyclic’/Hopane

24 Tetiacyclic/C26 Tricyclics
c23/C24 Tricyclic terpanes
C19/C23 Tricyclic terpanes
C26/C25 Tricyclic terpanes
{C28+C29 Tricyclics\Ts

Steranes/Hopanes

%Czr acaR (217) 299
%ChonoR @), o 284

0.56

| [ricyciic terpanés/Steranes . . © 081 MID - 1.00'(1:4%),

Appl* TEV®

055(0:8%)
0.70 (0.9%)

M 100 (1.4%)

Definition and utility of the ratios can be found on our website www.BaselineDGSI.com
2A=Source Age; D=Depositional environment; M= Maturity; B=Possible Biodegradation
Y hermal equilibrium value of the biomarker ratio and in brackets the approximate VR value at which this value is reached
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Company: MINERALS MANAGEMENT SERVICES ClientID:  MMSAK2003-2
Well Name: NORTH ALEUTIAN COST 1 Project#:  03-529-A
Depth: 15700 - 16800 FT | Lab 1D; MM000002
Sampling Point: __ File Name:  M2031201.D

Compound ppm ppm
Name Area Height (Area)  (Hght)
217 CHOL 58 cholane (intemal standard) ‘ 42317 19106 2951 )
123 RIMU rimuane
123  ENTBEY ent-beyerane
: S 200654 24755 3%k
123  B_PHYLLO  p-phyllocladane
123 A u.-phyllocladane
187 -methyldiamantane 9.431 5405 1497
fane. o 10024 o Se83 0 vt
187  3MDIAM 3—methyldlamantane | . 10.407 5001 1103
‘ S glots - 44290 12160
191 TR19 C19tricycucterpane ‘ 6015 95
] R . T L7089 12825
191 TR21 €21 tricyclic terpane 25 203 7122 6% ‘
: S gakes .o 2407 U s4B. A28
191 TR23- Cc23 trlcyclicterpane’ o 32797 8048 - 1184
: ae . - . 3sipas o deat. . 78
191 DESAOL des-A-oleanane ‘ E 37.749 1059 . 148
fo1." o T L ampesr o eral a0l
40.295 2186 43 14
| 40:417 2148 385 M
. o | 43.520 2874 419
Sl oo ..cydictamane @ ) 44165 1631 - A72
C26 ricyclic terpane (b) 44.514 1702 28
o L i 53.039. . g2 . 278 AL
53.650 2162 256 .
ssgo2 1854 - 328
56.335 - 2810 415
‘ ‘ _ 60537 3985 . . 48T
C30 tncyclicterpane ® o 61.356 2020 305
reii84(H)-snorhopane” ' : Rt 2 (7 S 5802 - 897 1’30
Tm 17a(H)-trisnorhopane 59.386 7204 1055
- €28 1701842 1B(H)-bisncrhopane o
C29 Nor-25-hopane 63.971 2962 324
" G29 Tm:17a(H)21B(H)norhopane 65.157 17463 2470,
€28 Ts 18c{H}-nornechopane 65.436 4596 584
630 17a(H)-diahopane 66.185 6489 1041
C29 normoretane 67.162 3698 577
‘oleanane = 68.034 5242. 561
€30 17a(H)-hopane 68.609 23750 3359 | 138
C30 moretane : 70.196 4081 620 214 -0
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H318

DIA27R

DIA28SB

DIA26RB

C31228 17u(H) hcpane ‘

217 - DIARGSA - i [C2E

| C27pp 20R + c29 dlaZOS
' *-C27 Bp 203 sterane '

C27 aa 20R sterane

" C29pa20R diasterans:

€28 ca 208 sterane
R G288 20R sterane(+5 Bo)
€28BBS C2g Bﬁ 208 sterane
LT o8 20R Sterane
C298 ~ C29 an 208 sterane
‘G29BBR ¢ .29 20R stérané(+5'faa)
CZQBBS C29 pp 208 sterane
: .. 5C29 do 20R sterzne
, C27ABBR C27 pp 20R sterane
“/GZTABBS ~  C27 pp 208 sterane
C28ABBER C28 Bp 20R sterane
-C2BABBS ‘C28 P 20S sterane’
C29ABBR C29 il 20R sterane
) ':CZQABBS C29 pp 20S sterane
C30ABBR C30 pp 20R sterane
"'C30ABBS  -C30 pp 20S:sterane

50.058 3373
522200° - 11 2229
52.586 . 3305
54,033 1838
54.208 © 1238
55219 . 2365
55777 8460
sea08 42
56.997 2951
s 7
59,299 2205
'60.031 2565
60.432 4212
61495 231 7
62.803 3306
css e
63.954 4258
65.366 4617
55.707 5530
56.108- 4443,
60.048 3329
60.432 4682
63.605 6510
63.936 6156
66.621 472
66.848 455

Company: MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-2

Well Name: NORTH ALEUTIAN COST 1 Project #: 03-529-A

Depth: 15700 - 16800 FT Lab ID: MMO000002

Sampling Point: File Name: M2031201.D
Compound

ppm
{Area)

ppm

Height (Hght)

i 542 17.7 18.4
| 339 173 115
187 6.5 6.3
356

677 443 229
- 407 154 13.8
229 ‘
LA0T T
464

331
549
517 22
ees
410 74 139

594 245 IR0
775 M1 263
gi9 323 o s

64 25 22
63, 24 24 .
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Company: MINERALS MANAGEMENT SERVICES
Weil Name: NORTH ALEUTIAN COST 1
Depth: 15700 - 16800 FT

Client ID;
Project #:

File Name:

MMSAK2003-2
03-529-A
MM000002
M2031201.D

Sampling Point: _

Compound
Name

C30TP

Time
48.524

50,058

52.307

./ 52:569"

54.016

54208 -
. 65.829
_67.110
o BT249-

ppm
{Area)

ppm

Height {Hght)

438 289 148




| Company:

MINERALS MANAGEMENT SERVICES Client ID: MMSAK2003-2
Well Name: NORTH ALEUTIAN COST 1 Project#: 03-529-A
Depth: 15700 - 16800 FT Lab ID: MMO000002
Sampling Point: File Name: M2031201.D
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Miscellaneous Ratios

Steroids

ASYClIEG26 Tncyoncs

c 024 TetracycllclHopane

Ts/T m tﬁsnorhopanes

i) trigtigrhiopanes.

 casTs/C29 9 Hopane

BlsnorhopanelHopane

o ;L;-Nomopane/Hopane o

DiahopanelHopane

" - Oleanané/Hopane -

Gammacerane/Hopane

‘ "‘Moretane/(Moretane+Hopane)

H32 Sl(S+R)»Homohopanes
H35/H34 Homohopanes

{Steranes)[Hopanes]

[Tricyclic terpanes]l[Hopanes]

“[Tricyclic terpanes}/[Steranes]’

086 .
012

0.81

0«45 .

0.26

0.74

0.27
0.22
0.05
0:15
0.57
0.61

0.69
0.56
0.81

By Heights

A5
012

085
046 S
0.2§ o

074
0.31 A
047
0.05
046
0.56
070

052
0.5
1.06
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EXTRACT SUMMARY SHEET

]

North Aleutian Cost 1
Other ID: MMSAK2003-2 15700 - 16800 Ft.

BaselineDGSI Project: 03/529
Sample No. MM000002

BULK PROPERTIES

%C15 + Comp. §"C

Isoprenoid Distribution

1
=

iC13
iC14 4
iC15 4
iC16 4
IC18 4
Pr

Ph L

Ul

1 ‘ l T

API Gravity N.A. 83 Sat 86.21 -28.00
%S N.A. & Arom 926 -26.90
ppmV N.A. NSO 18.11
ppm Ni NA. _ EE Asph 16.42
100 50 0Sa\t/Arom 6.07
GAS CHROMATOGRAPHY
PriPh 3.75
QEP 1.22
PrinC17 0.83
. Ph/nC18 0.23
SATURATE BIOMARKERS
miz =191
miz= 217

Copyright © DGSI, 1997

Terpane Ratios
Cy4 Tetracyclic/Cyq Tricyclics
C19 + Cyp Tricyclics/Cps Tricyclic
Ts/Tm
C,5 Hopane/Cj3, Hopane
C2g Norhopane/C3y Hopane
C3; Oleanane/C4o Hopane
Gammacerane/Cay Hopane
Tricyclics (%)
C35/C34 Extended Hopanes
Cgs Tricyclics/Cyg Tricyclics

Sterane Ratios

Diasteranes (%)

208 C,q Steranes (%)
afp Coq Steranes (%)
Hopanes/Steranes
C,; Sterane (%)

C,2 Sterane (%)

Cy7 Sterane (%)

C,gq Sterane (%)

Cog Sterane (%)

Cao Sterane (%)

0.00
1.63
0.81
0.00
0.74
0.22
0.05
32,45
0.61
1.30

36.06
41.73
54.67
1.46
6.47
212
28.66
25.37
37.39
Q.00
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GAS CHROMATOGRAPHY - MASS SPECTROMETRY.

Preliminary Interpretive Guidelines of Saturate Biomarker Ratios

North Aleutian Cost 1

Other ID: MMSAK2003-2 15700 - 16800 Ft.

BaselineDGSI Project: 03/529

Sample No, MM000002

ORGANIC FACIES AND DEPOQSITIONAL ENVIRONMENT

Ratio

Cg + Cyg Tricyclics / Cyy Tricyclic
Ca4 Tetracyclic / Cye Tricyclics
C,s Tricyclics / Cyg Tricyclics
Cag Bisnorhopane / Cg, Hopane
C;g Norhopane / C3y Hopane -
Csp Diahopane / Cg Hopane
C3p Oleanane / Cag Hopane
Gammacerane / Cy5 Hopane

% Cj4 - Cas Extended Hopanes
Cy5/Ca4 Extended Hopanes
Hopane/Sterane

% Co; Steranes

% Co,q Steranes

Diasteranes

Isosteranes (abb)

Short-chain steranes
Pristane/phytane

Ts/Tm

% C30 Moretane

225/ (22S+22R) C31 Hopane (%)
% 208/(20S + 20R)

% abb/(abb + aaa)

Odd Even Preference
Pristane/nC17

Phytane/nC18

Value

1.63
0.00
1.30
0.00
0.74
0.27
0.22
0.05
33.2
0.61
1.46
28.7
37.4
36.1
325
8.6 -
3.7

THERMAL MATURITY

0.81
14.66
53.0
41.7
54.7
1.22
0.8
0.2

Interpretation

Not diagnostic
Not diagnostic
Not diagnostic
Not diagnostic
Not diagnostic
Siliciclastic and/or terrigenous
Terrigenous angicsperm input
Not lacustrine or hypersaline
Marine
Not diagnostic
Marine
Mixed source
Terrigenous
Mixed Source
Not diagnostic
Not diagnostic
Marine terrigenous influence

Early mature to mature
Facies-influenced
Approx. 0.5% Ro equivalent

Between 0.5 and 0.6% Ro equivalent
Between 0.6% and 1.0% Ro equivalent

Low maturity or plant wax influence
Mature
Paraffinic

Copyright®, DGSI, 1997
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TRITERPANE REPORT (m/z 191)

North Aleutian Cost 1

BaselineDGSI Project: 03/529

Sample No. MM000002

Other ID: MMSAK2003-2 15700 - 16800 Ft.

No.

ID

[P PR
. .

[P

Copyright®, DGSI, 1997

Triterpane Name Ret Time Area Area% PPM
1 A Cis Tricyclic Terpane 19.034 6015 3.38 31
2 - B Cyp Tricyclic Terpane 21.874 7099 3.99 37
3 C Gy, Tricyclic Terpane 25.203 7122 4.00 a7
4 D Ca, Tricyclic Terpane 28.566 2407 1.35 13
5 E .Cpq Tricyclic Terpane 32.797 8048 4.52 42
6 F Caq4 Tricyclic Terpane 35.238 4641 2.61 24
7 G Cas Tricyclic Terpane (22R) 40.295 2186 1.23 11
.8 G Czs Tricyclic Terpane (225) 40.417 2148 1.21 11
9 H C,, Tetracyclic Terpane 0 0.00 <1
10 | Cpg Tricyclic Terpane (22R) 44.165 1631 0.92 9
11 | Cgpg Tricyclic Terpane (22S) 44.514 1702 0.96 9
12 J Cyg Tricyclic Terpane (22R) 53.039 1972 1.41 10
13 J Cyg Tricyclic Terpane (228) 53.650 2162 1.21 11
14 K Ca Tricyclic Terpane (22R) 55.602 1854 1.04 10
15 K Cae Tricyclic Terpane (228) 56.335 2810 1.58 15
16 L Cyy 18aH-Trisnorhopane (Ts) 57.764 5802 3.26 30
17 M C,; 17ah-Trisnorhopane (Tm) 59.386 7204 4.05 38
18 N Cyq Tricyclic Terpane (22R) 60.537 3955 222 21
19 N Cy Tricyclic Terpane (22S) 61.356 2020 1.13 11
20 o) Cog 17aH,18aH,21bH-28,30-Bisnorhopane 0 0.00 <1
21 P 'Ca4 Tricyclic Terpane (22R) 0 0.00 <1
22 Q C,p 17aH,21bH 25-Norhopane 63.971 2962 1.66 16
23 P C;; Tricyclic Terpane (22S) 65.157 0 0.00 <1
24 R C, 17aH,21bH-Norhopane 65.157 17463 9.81 91
25 S C,g 18aH-Normeohopane (29Ts) 65.436 4596 2.58 24
26 T Cap 172H Diahopane 66.185 6489 3.65 34
27 U C,g 17bH,21aH-Normoretane 67.162 3698 2,08 19
28 \Y Cyg 18aH+18bH-Oleanane 68.034 5242 2.94 27
.29 w Cyg 172H,21bH-Hopane 68.609 23750 13.34 124
30 X Cag 30-Nor-29-homo-17aH-hopane 0 0.00 <1
3 Y Cyq 17bH,21aH-Moretane 70.196 4081 2.29 21
32 Z Cs3 Tricyclic Terpane (22R) 0 0.00 <1
33 Z C,3 Tricyclic Terpane (225) 0 0.00 <1
34 a Cs4 17aH,21bH-Homohopane (225) 72.671 9334 5.24 49
35 b Ca; 17aH,21bH-Homohopane (22R) 73.177 8273 4.65 43
36 c C3p Gammacerane 73.613 1236 0.69 6
37 d Cj4 Tricyclic Terpane (22R) 0 0.00 <1
38 d Ca, Tricyclic Terpane (228) 0 0.00 <1
39 e Cs2 17aH,21bH-Bishomohopane (223) 75.897 5228 294 27
40 f C3, 17aH,21bH-Bishomohapane (22R) 76.577 3989 2.24 21
41 g Css Tricyclic Terpane (22R) 0 0.00 <1
42 g Cas Tricyclic Terpane (22S) 0 0.00 <1
43 h Cs3 17aH,21bH-Trishomohopane (225) 79.593 3043 1.71 16
44 i Ca3 17aH,21bH-Trishomohopane (22R) 80.552 2329 1.31 12
45 j Cq, 17aH,21bH-Tetrahomohopane (225) 83.446 2093 1.18 11
46 k Caq 17aH,21bH-Tetrahomohopane (22R) 84.579 1341 0.75 7
47 | Ca 172aH,21bH-Pentahomohopane (225} 87.142 1295. 0.73 7
48 m Cas 17aH,21bH-Pentahomohopane (22R) 88.467 802 0.45 4
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STERANE REPORT (m/z 217)
~ North Aleutian Cost 1

BaselineDGSI Project: 03/529

Sample No. MM000002

No. ID Sterane Name _ Ret Time Area Arca%  PPM
1 A C,, diasterane : 0 0.00 <1
2 B Cy abb sterane 29.12 5052 6.47 26
3 C C,, diasterane 0 0.00 <1
4 D Cg, abb sterane 33.86 1651 2.12 9
5 E C,; ba diasterane (20S) - 48.51 4857 587 24
6 F C,; ba diasterane (20R) 50.06 3373 4.32. 18
7 G Cy7 ab diasterane (208) 0 0.00 <1
8 H C,; ab diasterane (20R) -0 0.00 <1
9 | C,g ba diasterane (20S) 52.29 5534 7.09 29

10 J C,s ba diasterane (20R) 54.03 2876 3.68 15
11 K C,g ab diasterane (20S) 0 10.00 <1
12 L - Cyy aaa sterane (20S) 55.22 2365 - 3.03 12
13 M C,7 abb ster-(20R)+Cyq ba dia-(208) 55.78 8460 10.84 44
14 N C,; abb sterane (20S) , 56.11 4792 6.14 25
15 0 Cys ab diasterane (20R) 0 0.00 <1
16 P C,; aaa sterane (20R) 57.00 2951 3.78 15
17 Q C,o ba diasterane (20R) 57.63 7475 9.58 39
18 R C,q ab diasterane (20S) ‘ ‘ 0 0.00 <1
19 S C,4 aaa sterane (203) 569.30 2295 2.94 12
20 T Cy ab diasterane (20R) 0 0.00 <1
21 U Cys abb sterane (20R) 60.03 2565 3.29 13
22 v G, abb sterane (20S) 60.43 4212 5.40 22
23 w C,5 aaa sterane (20R) 61.50 2317 2.97 12
24 X C,, @aa sterane (20S) 62.80 33086 4.24 17
25 Y C, abb sterane (20R) 63.62 5296 6.79 28
26 Z C,y abb sterane (203) . _ 63.95 4258 5.46 22
27 a C.q aaa sterane (20R) 65.37 4617 5.82 24
28 b Cao aaa sterane (20S) 0 0.00 <1
29 c Cs abb sterane (20R) 0 0.00 <1
30 d C; abb sterane (208) 0 0.00 <1
31 e Cy 2aa sterans (20R) 0 0.00 <1
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Isotope DataFrom: Bob Olson [BOlson@baselinedgsi.com]
Sent: Wednesday, November 05, 2003 10:49 aAM

To: Sherwood, Kirk ‘
Subject: RE: Isotope Data--Confirming Receipt

Kirk

The weights are correctly reported. The samples sent were very large so we did
not pulverize and split all of each sample. Furthermore, one is composed of
chips taken from conventional cores between 16006.0 and 16029 and between
16701.2 and 16720 ft (approximately a 42 ft interval). In contrast, the second
sample is a composite of cuttings between 15700 and 16800 (an 1100 ft interval).
These are not the same samples. I would expect some differences due to the
differences in sample type, sampling process (core chips might be focused on
concentrations of stain, fractures...) and due to sample not being homogeneous.
Although the difference in amount of extract may be unexpected I believe it to
be real.

Regarding the differences in extract weight between the Soxhlet report and the
starting weight in the MPLC report for sample #1 (core chips), we had such a
small quantity of bitumen remaining after precipitation of asphaltenes that we
had to extracted additional material in order to have enough bitumen for the
MPLC separation. Reported in the Soxhlet table are the guantities originally
extracted. We did not quantify the additional extractions- only the amount of
bitumen used in the MPLC/de-asphaltening process.

Regarding the total of the Sat + Aro + NSO + Asph. not equaling the total weight
put on the column in the MPLC report. We are never able to account for all of
the sample. Some material is not eluted from the column and some material may
be lost during evaporation of solvents. Allocation of that lost material is
always difficult. I would be cautions about simply calling it NSOs and instead
refer to it as 'Material Unaccounted for by this Process'.

From: Kirk.Sherwood@mms.gov [mailto:Kirk.Sherwood@mms.gov)
Sent: Wednesday, November 05, 2003 1:00 PM

To: Bob Olson

Subject: RE: Isotope Data--Confirming Receipt

Thanks Bob.

I looked at the MPLC data and the two samples are very different-surprisingly
so considering that they come from the same interval. Can you double-check the
quantities to make sure that they are reported correctly? ’

For sample MMSAK2003-1 the Soxhlet report lists a net extract weight of 0.0347
g. On the MPLC report the sample weight is reported as 0.4832, which seems to
be inconsistent. For sample MMSAK2003-1 the net extract weight (Soxhlet) and
the sample weight (MPLC) are both given as 0.0609 g, which seems consistent and
correct.



In the Soxhlet report, the sum of SAT+ARO+NSO+ASPH is less than the sample
weight. Any thoughts about what is not accounted for? Resin?

Kirk W. Sherwood, Geologist

Minerals Management Service

949 E. 36th Ave., Veco Bldg., Suite 300
Anchorage, AK 99508-4362

Ph: 907-271-6085

Fx: 907-271-6565

e-mail: kirk,sherwood@mms.gov



United States Department of the Interior

MINERALS MANAGEMENT SERVICE
Alaska Outer Continental Shelf Region
949 East 36" Avenue, Suite 300
Anchorage, Alaska 99508-4363

03 September 2003
Attn: Dr. Bob Olson

Baseline DGSI

8701 New Trails Drive
The Woodlands, TX
77381-4241

- Tel: 281-681-2200

Re: Extraction and Biomarker/Isotope Analyses, North Aleutian Basin COST 1 Well

Dear Bob,

I'have separately forwarded via FEDEX two samples from the captioned well for extraction and
biomarker and isotope analysis. A detailed list of the desired analyses, as per previous e-mail
dialog between us, is attached. A copy of this letter will also accompany the samples.

Sample MMSAK2003-1 is a composite of 47 conventional core samples from cores 18 and 19
and representing the intervals 16,006.0 to 16,029.0 feet and 16,701.2 to 16,720.0 feet (bkb). The
composite sample weighs 1 Ib 14 oz. The only possible contaminant noted was some clear,
amber-colored epoxy or plastic that coated the core slabs, I presume that the coating was applied
to help keep core slabs together during handling. We tried to keep this material out of our
composite, but some may have crept in anyway. Some of these core materials were extracted in
previous studies and gas chromatograms of C15+ saturate fraction hydrocarbons were obtained
by Robertson Research. Copies of these analyses are attached for your information.

Sample MMSAKZ2003-2 is a composite of cuttings from 109 well cuttings samples representing
10-foot intervals from 15,700 to 16,800 feet (bkb), capturing a zone associated with high (>80%)
wetness ratios ([C2+C3+C4]/[C1+C2+C3+C4]) in headspace gas from canned cuttings samples.
A copy of the headspace wetness ratios is attached. The composite sample weighs 3 lbs. These
cuttings were delivered here as unwashed “wet” cuts that were subsequently dried at room
temperatures by simply leaving the bags open. Regarding contaminants, in section 2.2 of their
geochemical report for this well, EXLOG notes that:

“Inorganic contaminants encountered in this well consisted of cement, iron
filings, aluminum filings, and mica. Organic contaminants included lubra beads,
rubber, paint, wood, pipe dope, rope fibers, and walnut shells. These
contaminants generally were easily removed and therefore did not hinder
geochemical analysis.”



These are public samples archived by the State of Alaska and they have granted us permission to
carry out these destructive analyses contingent upon returning any unused and residual materials
and submission of a copy of the data. Therefore, I ask that you please return any unused and/or
residual materials to me at the address given at the letterhead. Unused materials might be useful
for future extractions and comparative studies by other parties.

The MMS contact for financial matters related to this work is Dr. Pulak Ray, Chief Geologist,
Minerals Management Service, Resource Evaluation, 381 Elden Street, Herndon, VA, 20170-
4842, (Ph: 703-787-1511; e-mail pulak.ray@mms.gov). Other questions should be referred to

me at kirk.sherwood@mms.gov or by phone at 907-271-6085.

Thanks!

Kirk W. Sherwood



————— Original Message-----

From: Bob Olson [mailto:BOlson@baselinedgsi.com]
Sent: Monday, November 03, 2003 1:32 PM

To: Sherwood, Kirk

Subject: RE: Isotope Data--Confirming Receipt

Kirk

The zip file that I sent you contains a folder 'Minerals Management
Service 092603

Within that folder are the following folders:

GCMS_SAT folder
REPORTS folder
CD.KEY

Peakview.exe

Within the Reports folder are the Sat fraction GCMS reports. Their main
function is to provide you with a tabulation of the identified peak areas and
peak gquantification along with some commonly used ratios.

Peakview.exe is a utility program that allows you to view and manipulate the
GCHMS ion chromatograms. More in a moment-

CD.key ig a security key that allows you to use PeakView.

GCMS_SAT folder contains the GCMS raw data files that PeakView reads.

To view, enlarge or print an ion chromatogram (i.e. m/z191 or m/z217) do the
following:

1) Open the GCMS_SAT folder

2) Open either M2031201.d (sample MMSAK2003-2) or M2031232.d (sample
MMSAK2003-1)



3) Double click on the DATA.MS file

Peakview should launch and the total ion chromatogram should be displayed.

To view a specific ion chromatogram:

1) Click on the ION button on the Peakview tool bar

Choose the ion(s) of interest by highlighting each on the list. To
highlight more than 1 hold down the Ctrl button on the keyboard.

2) Click ok

The ion chromatograms should be displayed.

You can now enlarge, turn on or off retention times, annotation...

Sorry that I did not explain all of this to you earlier- I assumed that you
were familiar with ocur format but then came to realize the work we had decne for
vou previously was before PeakView.

Let me know if you have any additional problems.

Let me know 1f you experience nay additional problems.

Bob



