
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 sample, and 
core composited (16,006.0' - 16,029' and 16,701.21

- 16,720') as one sample . 
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BASELINE OGSI 

ANALYTICAL LABORATORIES 

Characterization of 
Hydrocarbons Extracted 
From Two Intervals in the 

North Aleutian COST 1 Well 

Prepared For: 
Minerals Management Service 

Alaska Geological Materials 
Center (AGMC) Report No. 309 : 

P.o. Box 772805 
18205 Fish Hatchery Road 

Eagle River, AK 
99577-2805 

PH 907 696 0079 

Performed By: 

Baseline DGSI 

Project: 03-529-A 
November, 2003 

BASELINE DGS I, U.S.A. 8701 New Trails Drive, The Woodlands, Texas 77381-4241, Tel: 281.681.2200, Fax: 281~81~326 
E-mail: info@baselinedgsi.com. 

BASELIN E 0 GSI, Brasil Rua Jardim Botanico 674/413, Jardim Boltlnico. 22460-030 Rio de Janeiro (RJ) - Brazil 
TeVFax: + 55.21/2259.5992 E-mail: office@reslabsolintec.com.br 
Web: http://www.baselinedgsLcom 
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BASELINE CGSI 
.... iii wat •. '".i ..... '~M.M2'.i •• i;ii¥ 

SOXHLET 

.... , •• -: •. ,',.) r .Co.mpa"Oy: MI~ERALS MANAGEMENT SERVICE ProJect#: 03w529.A 

Client 10 Lab ID Rock Net Extract % EOM 
Weight (g) Weight (g) Extract (ppm) 

'" M~SA~QO'a"1 
MMSAK2003-2 

8Q."Une/DGSI • USA 

MMOOQOQ1 
MM000002 

8701 New Trails Drive, The WOOdland" TX 77J81·~241 
Telephone: 281-681·2200 
Foc~mile: 281·681-<)326 
E-mail: info@bcseinedgsi.com 
Web Site: htlp:II\oVWW.boselinedgsi.com 

53·;53~2 
52.3323 

0.0347 
0.0609 

Baseline DGSI • BrozR 

o;q$. 
0.12 

Ruo Benjamin 8a1i:sto SS 1301 Jardim SotOnico. 
22~61·120 Rio de Janeiro (RJ} - Brazil 
Tel/Fox: + 55,21 /5377693 
E·mail: ssp@SoUntec.com.br 
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BASELINE CGSI 

ANALYTICAL LAOOR'ATORtE$ 

lo •• Une/OGSI - USA 

M~O~P()01 
MM000002 

8701 New Trails Drive. The Woodlands. TX 77381-~2~1 
Telephone: 281-681-2200 
facsimile: 281-681-0326 
E.mail: info@boseQnedg~.c::om 
web SUe: http://v.ww.baselinedgsi.com 

<O;1'ppm" 
<0.1 ppm 

I;;P:A,6()~O 
EPA 6020 

SULFUR 

,. " 

Be""'n. DGSI - Iralil 
Rua Benjamin Batista 55 / 301 Jordim Bot6nico. 
22~61-120 Rio de Janeiro (RJ) - era';l 
Tel/FOx: + 55.21 / 537 7893 
E.rnolt: ssp@SoHnlec.com.br 

.. ' '''·1 
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llliiiiiBASELINE OGSI 
ANALyT'CAI,. LAOORATORIES 

I Company: MINERALS MANAGEME~ 

" "MM~~~QQ$+.r 
MMSAK2003~2 

Ba,ellnefDGSI - USA 

,MMOO,OQP1 ' 
MM000002 

8701 New Trolls Drive. The Woodlands. TX 77381-'2~ 1 
Telephone: 281-681-2200 
Facsimile: 281-681-0326 
E-mail: info@boseUnedgsi.com 
Web SIte: http://www.boselinedgsl.com 

METALS 

ProJect#: 03·52~~A 

1.7 
1.4 

Baseline DGSI - BraZIl 
Ruo Benjamin Batista 55 f 301 Jardim Bot Mica. 
22~61-120 Rio de Janeiro (RJj - erazil 
!eIfFox: + 55.21 I 537 7e?3 
E-moll: ssp®sonntec.com.b1' 

,',:.,',:',',1 



Client 10 

MMSAK2003-1 
MMSAK2003-2 

Lab 10 Sample SAT 
Weight Weight 

MMOOOO01 0.4832 0.0281 
MMOOOO02 0.0609 0.0267 

Sasellne/DGSI-USA 
8701 New Trais Drive. The Woodlands. TX 77381-4241 
Telephone: 281-681-2200 
Facsimile: 2BI-68I.QJ26 
f.mQl: infa@b<nelinedgslcom 
web SHe: http://www".boseIInedg$i.com 

ARO 
Weight 
0.0048 
0.0044 

MPLC 

NSO ASPH % 
Weight Weight SAT 
0.0137 0.3656 5.82 
0.0086 0~OO78 43.84 

lasetlneDGSI-lrall 
Rua Benjamin Batitla 55/30 1 Janfirn 8atOnico. 
22461-120 Rio de Janeiro (RJI- Brazil 
Te\IFaX: + 55.21/5377893 
E-moI: ssp@Soinlec.cam.br 

% % % 
ARO NSO ASPH 
0.99 2.84 75.66 
7.23 14.12 12~81 



--;-: 

North Aleutian Cost 1 
BaselineDGSI Project: 03/529 

Aromatic 

~.2 __ ~~~Ji~~~~~~JJ~~~~~~~~~~~~~~~~OOOOl 
Saturate NSO + Asphaltene 

FIGURE 3 - Distribution of major compound groups from IIqiud chromatography data. 
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Ia .. ,"ne/DGSI • USA 

MN1bOQQOl ' 
MM000002 

8701 New Trails Drive. The Woodlands. TX 77381,'2" 
Telephone: 281-681-2200 
Facsimile: 281-661~26 
€·moH: info@boseHnedgsl.com 
Web Site: hltp://www..boselinedgsi.com 
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"2,7.3 
-26.9 

ISOTOPES 

Ba.ellne OGSI • Brazil 
Rua Benjamin Bali,lo 55 / 30 I Jordim Boillnico, 
22.61-120 Rio de Janeiro IRJj - Bra.1! 
Tel/Fax: + 55.2 I /5377893 
E-mail: ssp@sor.ntec.com.br 
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MMOOOO01 
MMOOOO02 

10 

MMooOO01 
MMOOOO02 

10 

MMooOO01 
MMOoo002 

ID 

MMooOO01 
MMOOOO02 

WHOLE EXTRACT GAS CHROMATOGRAPHY 

North Aleutian Cost 1 

BaselineDGSI Project: 03/529 

Sample Identification TOC GAS CHROMATOGRAPHY RATIOS I Oepth(Feet) Wt% PPM Ext.ITOC Pr/Ph Pr/C17 Ph/Ci8 OEP 

: MMSAK2003-1 I N.A. 648 N.A.. 2.6 0.45 0.19 1.10 
: MMSAK200; 15700 168001 N.A. 1164 N.A. 3.7 0.83 0.23 1.22 

I 

Sample Extract AREA DATA 
Weight Weight C17 Pr Ci8 Ph C28 C29 C30 

: 53.5362 0.0347 104613 47231 95257 17843 31740 28748 20578 
: 52.3323 0.0609 109244 90946 104231 24276 49461 49531 31843 

SajPle Identification NORMALIZED ISOPRENOID PERCENT 
. Depth(Feet) IC13 ICi4 ICi5 IC16 ICi8 ICi9 IC20 

: MMSAK2003-1 1.2 2.9 12.0 22.1 16.9 32.6 12.3 
: MMSAK20m 15700 16800 1.3 3.3 10.6 18.6 15.3 40.2 10.7 

SajPle Identification AREA DATA 
Depth(Feet) IC13 IC14 IC15 IC16 IC1S IC19 IC20 

I 
MMSAK2003-1 

! 
1746 4180 17363 32010 24546 47231 17843 : 

16800 I : MMSAK20m 15700 2904 7435 24051 42050 34626 90946 24276 

I 
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... _BASELINE OGSI 
.ANALVTICAL LADORATOR.r:::S 

Company: 
Country: 
Basin: 
Lease: 
Block: 
Field: 
Well Name: 
Latitude: 
Lon~itude: 

MINERALS MANAGEMENT SERVICES 
UNITED STATES 

NORTH ALEUTIAN COST 1 

Extract Crace 

EGC parameters EGC parameters 

Res'OlvedConipcil1ents (%) 

PrlstanelPhytane 2.65 Normal Paraffins 

PristanEilri C17 0.45 Isoprenoids 

Phytaneln C'8 0.19 Resolved unknowns 

nCt8l11C19 0.96 

nC171n~ 3.64 

CPIMarzi' 1.03 

Client 10: 
Project#: 
Lab 10: 
Sample Type: 
Sampling Point: 
Formation: 
Geologic Age: 
Top Depth: 
Bottom Depth: 

34.9 

4.0 

61.1 

EXTRACTGC 

MMSAK2003·1 
03-529·A 
MM000001 
CORE 

'Thompson, K.F.M.,\983.GCA:V.47, p.303. 'Mango, F.D.,1994.GCA: V.S8, p.89S. IHalpem,H.I.,\995,AAPG Bull.: V.79, p.80\. ·Marzi,1993,OrgG;20,130\. 

G2030480.D 
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Company: 
Well Name: 
Oepth: 
Sampling Point: 

MINERALS MANAGEMENT SERVI.CES 
NORTH ALEUTIAN COST 1 

Peak Compound Ret. 

Client 10: 
Project #: 
Lab 10: 
File Name: 

MMSAK2003·1 
03·529·A 
MM000001 
G2030480.0 

Label Name Time Area Height Area% Hght% 
NC9 

. 'f'iI¢~:Q 
IP11 

.NQ11'· 
NC12 

. Ip:1:~ 
IP14 
;N¢~it 
IP15 

.N¢W4 
IP16 

"/t;,(~H~ 
NC16 

·JP;1:a: . 
NC17 

,~;~jf?1~ 

NC18 
.;Ir~b ....... . 

NC19 
·,,··N¢~Q',····· 

NC21 
)i···;f4Q22;·· 

NC23 
······N¢24: 
NC25 

··.:N¢ge 
NC27 

. ··.Ne2a~ 
NC29 

N¢ao' 
NC31 

NG~a: 
NC33 
NQ$4· 
NC35 
Nca6 
NC37 
. NC38 
NC39 
NC4Q 
NC41 

Normal Alkane C9 
. ":N~~I;'1\ik;an~C;1() 

Isoprenoid C 11 
. ··N~fm8'iAikane.C11 
No~al Alkane C12 
.1~~pf~h6.idc43 
Isoprenoid C14 
Nartnalil\Ikahe'C13 . <, ' .. ' ..... '.,: .. ' .. ,'" " 

Isoprenoid C15 
:>N.~!m~J:~I~flnir(J14 .' 

Isoprenoid C16 
....• :NI1irA1~I>A'~I'I$d~15 . 

Normal Alkane C16 
.... .1~~tE!.hb)9:(>1:8 . 

Normal Alkane C17 
•. ·:I~p.t~tip(~;¢1l~i:(Pl1stclnE~) 

Normal Alkane C18 
'.' :·jsqP.te601d:b~o:{PtlYtah$) 

Nonnal Alkane C19 

.~~~J~~aDe.iQ;?P 
Normal Alkane C21 
· Nq~~I:Alka~e¢22 : 
Normal Alkane C23 

'. Normaj.AI~aneG24 
Normal Alkane C25 

. Nori'OaiAllsaneC26 
Normal Alkane C27 

. 'NQ~I;Alkans(j?8 
Normal Alkane C29 
Ndnn~J.AI.k~fleC30 
Normal Alkane C31 . 
NC)~IAlkane032 
Normal Alkane C33 
~Q~IAlk.ari~C34 
Nonnal Alkane C35 

· NQrmaiAikaneC36 
Normal Alkane C.37 
NOrl11al Alkane C38 
Normal Alkane C39 
Normal Alkane C40 

· Normal Alkane C41 

31:7:Q8 
36.593 
37,~~2 
40.069 

·41.',175 . 
44.622 
·4~.;4Q7 
48.127 
4$.$60 
53.402 
~;308 
57.042 

5'7.3138 
60.498 

'SQLa81 
63.790 
·e$;Q29 
69.929 
72.799 
75.548 
78;191 
80.732 

.83:175.' 
85.532 
87:806 
90.008 
92.128· 
94.183 
9.6:1'72'. 
98.110 
99.978 

101.806 
103.709 
10.5.824 
10.8;230 
110.971 
114.158 
117.862 

81'7 
5054 
1746" 
4180 

.2:7674. 
17363 
701;96. 
32010 

10199Q' 
106552 

·24$46 
104613 
47231: . 

95257 
1784.3' 
99155 
9.0253 
80527 
72224'" 
67727 
5869~ 
51570 
444P9 
39092 
3174.0 
28748 
20578 
16968 
110()1 
10132 
6458 
5841 
3816 
3346 
2954 
2673 
2770 
1947 

22Q·.· . ·(»)O~.:.;!,-O.iq~t!i; 
1637 0.14 0..18 
4'37 
985 

9~7P;" 
4718 

2i~~2 •. 
6189 

.~Q~${ 

.QJQ:S . ·.;;OlQ~:!;::: 
0.12 0..11 

.. ,O.··· .. ~.·.7:.:6.·.· ......... ':'.' ':;.···~4k5i;;· .. \ 
".::,.'"~",,,.".:,:,;' 

0..48 0.53 

·.t;¥.I;::?i~~~::i . 
0..88 0..70 

•..... 2i~?) ·(ji~J~~,'?ii 
32328 2.94 3.64 
.5Z~d . ··.· .. ijl~<,;:·.I.:/.;;~~~~}?;) 
30985 2.89 3.49 

Q224. '. " '.' .• ··,14;O,,'·:Jil9JJ\·/; 
28841 2.63 3.25 

27370 
.. 2$205.'. 

23102 
20~:25 
18963 
16749 . 
14724 

1~7~9 
110.38 
8200. . 

760.4 
.53$1 
430.5 

'2&~9 
2368 
1514 . 
1294 
831 
630 
474 
381 
295 
20.6 

. 0 49, .. " ..• ' ,!.H;ii:Ii(,: 
; ,f'.," .,'" .". ~l~~~,~(;!;":;' 

2.74 3.09 
.~A9:··'· 

2.22 
···i";t!b.: 
1.87 
1;(j!r' 
1.42 
1i~a· 
1.08 

·'Q;.aa 
0.79 
.(liSr· 
0.47 
Q,3P' 

2.60 

2.14 
". ··1'.~~< 

1.66 
"';1':4:4 . 

" '~:'. I:,",. " • ' '. 

1.24 
";0;92;':1-

0.86 
···ti;~:1:.· 

0.49 
'b';~g;:! 

0..28 0..27 
Qo1a .. "'Q:tZ') 
0.16 0.15 
0.11 
0.09 
0,08. 
0.07 
0.0.8 
0.05 

·D.Q9·; 
0..0.7 
Q.ClS.· 
0..04 
0..0.3 
0..0.2 
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North Aleutian Cost 1 
MMSAK2003-1 

15 

20 
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~ ~ 

25 

o 
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03/529 - MM000001 
Extract 

35 
I I ~~ I 
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o 10 20 30 40 50 60 70 80 90 100 110 
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BASELINE OGSI 

Company: 
Country: 
Basin: 
Lease: 
Block: 
Field: 
Well Name: 
Latitude: 
Longitude: 

ANALYTICAL LA130RATORIES 

MINERALS MANAGEMENT SERVICES 
UNITED STATES 

NORTH ,ALEUTIAN COST 1 

Extract GC Trace 

'" fa .... 
!zl 

.... .... 
~ 

~ 
~ 

M ... 
~ 

.., .... 
~ 

'" ... 
'" '" 
H ... 

~ '" N H ... 
~ 

'" ... 
~ 

Client ID; 
Project#: 
Lab ID: 
Sample Type: 
Sampling Point: 
Formation: 
Geologic Age: 
Top Depth: 
Bottom Depth: 

C> 

'" Ii ... 
'" Ii 

'" '" ~ M 

'" !zl ... 
'" u 

"" '" N 

~ 

EXTRACTGC -

'" N 

MMSAK2003·2 
03·529·A 
MM000002 
CUTTINGS 

15700 FT 
16800 FT 

U r--

"" !i 

'" '" '" '" !zl !zl 

<> 
M 

fi~ 
fa 

N M 
.., M 

l!lj,l""", 

wJ1IH~ lil~ II ~ll.] tJ. 1J. ItL ,~ .L .L ,t .I. L 
.... t: ) ~~ .L.A. 

;::~ 
.... 

~ !;l ~ ,.. 'no _~, 

EGC parameters 

RatJos 

PrlstanelPhytane 

P~~~n¢;in Cn• 
PhytanelnC18 

nq1F/nC19 
nC17/nC29 

CP1Marz~ 

'-'''' "" .... II 

3.75 

0.83 

0.23 

1.03 

2.21 

1.07 

EGC parameters 

ResolvedcoiTiponents(%) 

Normal Paraffins 46.1 

I~prenoids 6.6 

Resolved unknowns 47.2 

'Thompson, K.F.M.,1983.GCA:V.47, p.303. 'Mango, F.D.,1994.GCA: V.58, p.895. lHalpem,H.I.,1995.AAPG Bull.: V.79, p.80\. 'Marzi,I993.OrgG;20.1301. 

G2030481.D 

'" C> :;;i M ... 
!;l ~ u z 
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Company: 
Well Name: 
Depth: 
Sampling Point: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 
15700 ·16800 FT 

Peak Compound Ret. 

Client 10: 
Project #: 
Lab 10: 
File Name: 

MMSAK2003·2 
03-529·A 
MM000002 
G2030481.0 

label Name Time Area Height Area% Hght% 
Ne9 

'.':~g~b" . 
IP11 

iN<Mi 
NC12 
lp:1,$·· 
IP14 
!N~l$i 
IP15 

:(N~~4' ' 
IP16 

'::t.:ln .. ::;.I:l:: . 
:,1:"1,."iif-.11:.~ 

NC16 
i!::IFM~".·.i· 

NC17 
W'·',48-1Q) ; 

NC18 
'iiii'ffl?Q'. 

NC19 
::/ij~~Q:' 

NC21 
1:''''lliIs'.;j~: .. ': 
'I,i~~, ,·l~·~,~~,1 . 

NC23 

';~~?4 
NC25 

:;/~~~h:, . 
NC27 

··.··';~~Z~i 
NC29 

'"ti.I¢*<f· 
NC31 
;N~~: 
NC33 

'N¢~'4: 
NC35 

H:NG3~ 
NC37 

'1'403.8 
NC39 
NG40 
NC41 

Normal Alkane C9 
.':~~~~(jtA~n(i:C1'O·· 

Isoprenoid C11 
···~9bli~li~l~nj3:C1·1. 
Normal Alkane C12 
1~~g~@I#:¢1~··.·' '. 
Isoprenoid C 14 

.N($trTi~jl..?;lk91l~Cl:r 
Isoprenoid C15 

'. : ,r4Pi1fi~ll~;J~~nErC14 . 
Isoprenoid C16 
:~6hllallkJkatieCJ5 . 
Normal Alkane C16 

.·.·.:'I$~~r~~d.i~/q1ie . 
Normal Alkane C17 
I~Pt~,~'(:ii~¢,1:~~;(~M$tahij)' . 
Normal Alkane C18 

"j$9#t~hC$iq>¢~blPhytane) 
Normal Alkane C19 
N~a'jAlk~~~C~O 
Normal Alkane C21 

",:~orffl~I~I<~he,Cg~ 
Normal Alkane C23 
N()rtn~i Alkaj,~,C24 
Normal Alkane C25 
!'1lb~I:.J~;!kan~.c;26· 
Normal Alkane C27 
Ni:lmlai~~i'leC28 . 
Normal Alkane C29 
NQtfualAJ.~l1e030 
Normal Alkane C31 
.NbrmaL;4.J.kan~.·Ca2· 
Normal Alkane C33 

. Nqm1aIAIKcine· C34 
Normal Alkane C35 
NormaIAikane'C'36 
Normal Alkane C37 

. NOllTlalAlkane C38 
Normal Alkane C39 
Normal Alkane C40. 
Normal Alkane C41 

. ~~(4&4 229' 
27.758 93 
3'j;§97 2(j11. 
36.585 14379 
'$t~u 2904 
40.064 7435 
41.,1:74 44149'. 
44.609 24051 
'45,4'90 ~2$a.a 
48.130 42050 
<49:5:56 1068Q7 
53.399 110377 

.. &5;30,2 34626. 
57.036 109244 
.57:3~5 '9094"6 
60.496 104231 
60.932 24276 
63.790 101417 
66;~28 10359$ . 
69.932 94536 
7~U3Q4' 90532 
75.552 89279 
78.198 'S0378 
80.737 76653 
83A80 66413 
85.536 63774 
87.803 49461· 
90.003 49531 
92,122 31843 
94.180 28816 
96;165 16267 
98.103 17455 
99.97.9 .10359 

101.799 8672 
103.704 4412 
105.822 4379 
108.210 3708 
110.970 3424 
114.126 3271 
117.840 2716 

j~ .• ' 

24 

~10 
4891 
8.~7 

2332 
141·84 .1',1 

6100 
. 26476. 

9649 
'a044~ 
32204 
7~60 

32344 
1egOf) , 
30821 
"4&10' 
29756 
289;45' 
27236 
Z56.1~' 
24079 
'224~9 
20956 
18?44' 
17344 
'13250 
13101 
8652 
7245 
413.5 
3779 

'2486 
1877 
1022 
839 
610 
480 
353 
266 

'.' !;q,iQij}·;·ji;:;\wJ[~ii;;i 
0.00 0.00 

:···:,:p~q~::":;·.;::'::(i~l~M;!(;·i! 
0.42 0.58 

· .'.j)'(:~~< '.< , ..... ·'/;';j;~~~;1:";';1 
0.22' 0.28 

'. ·'.1/;g9,~ ••. )/';;i!'~~;I~I·~;Jj 
0,70 0.72 

· .· •• ,2i~;~/:'··.,.·:·:,.··i;)~;,~j~H;,:1 
1.23 1.14 

·.·.~i1~)· .• :.,·.··.·.:.,:;.:!!~~§~%i;1! 
3.23 3.80 

,'·'~'·;:::~i#.q:~,·,:::\ \::-~,~ ,;,~\,:,t;&J~~tI4:gi~~~{; 
3.20. 3.82 

.• :?~'~'\:.·f<:i¢i~~i:f{fj 
3.05 3.64 

· ·.,d;~1.;.::;:{~'\9l~~%!)ii 
2.97 3.52 

·.····:···;::$.;~i>;·~i;.··j,::\!~~;0:~ 
2.77 3.22 

,?;j$:/':···'.·.'/f~i;~,~i!;:Yi) 
2.62 2.84 

. ·:~;'3.6<: .·,;/2~~~~';~ 
2.25 2.48 
t(~5,.· ··.;i'·~;:~,~f.{} 
1.87 2.05 

.' '1;4$:' ....... ',. ::::if!~§,~;~J; 
1.45 1.55 
;{);9~!i ..... .j~i;Q'2·;·ii 
0.84 0.86 
O.4;~' '·"~,;4.$:;::'! 
0.51 0.45 
0;30 :.qi~~::'; 
0.25 0.22 

. 0;13. >Q(~'Z;'} 
0.13 0.10 
Q:H.cliiit 
0.10 0.06 
0.100:04 
0.08 0.03 
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North Aleutian Cost 1 
BaselineDGSI Project: 03/529 

Whole Extract 

A - TERRIGENOUS ORGANIC MATTER 
B - PEAT-COAL ENVIRONMENTS 
C - MIXED ORGANIC SOURCES 
D -AQUATIC ORGANIC MATTER (ALGAUBACTERIAL) 

0.1 ~----------~L------+----~--~--+--+~~~r------------+------~----+---+-~~~-+~~ 

0.1 1.0 

Phytane I n-C18 

FIGURE 2· Plot from chromatography data showing organic matter type, source rock depositional environment, and thermal maturity. 
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BASELINE OGiS. SATURATE GeMS 

ANALY1"CAt~ LABORATORtES 

Company: 
Country: 

MINERALS MANAGEMENT SERVICES 
UNITED STATES 

Client ID: 
Project #: 
lab ID: Basin: 

lease: 
Block: 
Field: 

. Well Name: NORTH ALEUTIAN COST 1 
Latitude:. 
longitude: 

mlz 191: Tri- and Pentacyclics 

teranes 

8: J}J} Steranes 

Sample Type: 
Sampling Point: 
Formation: 
Geologic Age: 
Top Depth: 
Bottom Depth: 

M2031232.D 

M2031232.D 

M2031232.D 

MMSAK2003-1 
03-529-A 
MM000001 
CORE 

TetracycliclHopane 

TetracycliclC26 TricYcllcS 
IC2:3/C~14 Tricyclic terpanes 

'Definltion and utility of the ratios can be found on our website WWW.BaselineDGS1.com 

2A=Source Age; D=Depositional environment; M= Maturity; B=Possible Biodegradation 

33.9 0 
. '. :?~;l$t;i::D' ' .. 

43.6 D 
O,3!), M. 
0.50 

. W\:j~Xii.··· 
0.80 

·· .. @~~:;"i 
1.52 

0.54 

'/0)$3.0' 
0.20 D 

O.7~··.· 0 
1.67 D 

0.43 D. 

1.17 MID 

~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: 
Well Name: 
Depth: 
Sampling Point: 

RIMU 
····,.':ftlfM> 

ENTBEY 
·····:I$~~IM . 

B_PHYLLO 

iX:e~~\iiI~;.· 
A PHYLLO 

.·· .• ',::~B~6:f: 
4MDIAM 

.. 1fiI!l1~ 

TR25A 
:t~~j 

DESEHOP 

;~~~A" 
TR26B 

t~$A' 
TR28B 
r~~i\ . 
TR29B 

l1B~.oA . 
TR30B 

TS 
TM 

1128 
NOR25H 

H29 
C29TS 

·D.H30 
M29 

OL 

191 H30 
191 . M30 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 

5p cholane (Intemal standard) 
. lijl)c1~M' .' . . . 

rlmuane 

'~i~~h~ 
.ent-beyerane. 
ISQPlm!'ltan~ ". 
p-phyllocladane 

~~~U~~~· ... · 
a-phyllocladane 

., ·~.~d~til~e' '. 
4-methyldiamantane 

··j-ffi~m~~~ritari~ .. · . 
3-~ethyldlaman~ne 

··d.i~!lla"Wri$; ... ' .. 
C19 tricyclic terpane 

···C~Qtti~i:i)6;,~:rt)~~fI. ,. 
C21 tricyclic terpane 

'e~!tii¢Y¢lI¢'~fPan~ .. 
C23 tricyclic terpane 

·C24tt1c.y~,g't¥rp~ne . 
des-A-oleanane 

d*$~A-Jo~~he ' 
C25 tricyclic terpane (a) 
C2Stri9YOIict~r.Pail~.(~)·· . 
des-E-hopane 

C~~:'lri~~iQ.~tp~n~(~")'·· 
C26 tricyclic terpane (b) 

G28;trjqy()jic.te~ar:l~.(a) .. 
C28 tricyclic lerpane (b) 

·C~~,tn¢yQllc~rPane.(a) 
C29triC}'clic terpa~e (b) 

. caO!rlcY¢liC'teI'Pane(ClI 
C30 tricyclic terpane (b) 

r!!1.~(H)-ui~drhopane 
Tm 17a(H)-trisnorhopane 

C2S.17a1 si21 P(H)-blsnorhopane 
C29 Nor-25-hopane 
C29 Tm 17a(H)21~(H)-norh<ipane 

C29 Ts 18a(H)-nomeohopane 

C3017a(H~iah6pClne . 

C29 normoretane 

oleanane' 
e30 17a(H)-hopane 

C30 moretane 

Client 10: 
Project #: 
Lab 10: 
File Name: 

9.415 4829 

1d,:()~5 4331 .. 
10.409 4346 

~!25.9 3.1»1 
19.017 3017 
2~,~ 48i6 
25.169 4764 

'2ei!i5Q 16.5q 

32.780 7031 
3$;204" , 41$1,' 

37.714 370 

40.242 1675 

4().382 1551'· 
43.485 1846 

44.113 1154 
44.479 1213 

'53,005 796. 

53.632 887 

55,f:j50 669 
56.282 1014 

60.484 1Q53 
61.286 637 

57,"712 ~3 

59.334 2455 

63.919 1090 

65.105 6373 

65.384 2993 

66.133 4963 

67.110 1017 

67.964 2728 

68.557 9294 

70.126 1290 

MMSAK2003·1 
03·529·A 
MM000001 
M2031232.0 

1347 
. 943'· . 2$1$)': '·,,!:,·e.,.~l;');'\:;·1 
1005 26.3 
1165 "', 4~::~,; 

501 18.3 
. 7:!'(c~',.~9!g>, . ·"i·;.;);~§ffi~:;;;jCI 
500 

270 11.2 

132 ''j;# 
157 7.3 

127 .' 4;~·· 
109 5.4 

114 
151 

151 
111 

549' 
372 

113 
861 38.6 

394 18.1 15.2 

708 . '30.0 27.3' 
176 6.2 6.8 

312 16.5', ··12;0 
1337 56.2 51.5 

.' 
184 7.8 1:1 
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Company: 
Well Name: 
Depth: 
Sampling Point: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 

Client 10: 
ProJect #: 
Lab 10: 
File Name: 

MMSAK2003·1 
03·529·A 
MM000001 
M2031232.o 

Peak Compound Ret. ppm ppm 
1011 Label Name Time Area Height (Area) (Hght) 
191 H31S C31 22S 17a(H) hopane 

'~~': 1'I$.fR? ". .' .,~31'2fl~:17d(H):"~~ne:· 
191 GAM gammacerane 

1~1 ,::H.~~S; ". . ... "':~~~~?$'+7i-i(H))h9Pal1e 
191 H32R C32 22R 17a(H) hopane 

~~~1 ')Ii1~a$' . :Q~~:::~$'1ig(I4)#Q~n~' 
191 H33R C33 22R 17cx(H) hopane 
~'~1X, ,:~~$' .... ,;¢~;~$:;1:t4{j.ij}Qqp~'!l~' .' 
191 H34R C34 22R 17cx(H) hopane 

~.~1\;;\i~~~$:". >G'~§·'~~i1'1«(i';l}:!)~~~h~ ',' 
191 H35R C3522R 17cx(H) hopane 

?p?",<I4'$#f~M~ ·.·.C~1~;~ci~~tli~h~p~ne .. 
205 H31S_205 

?g&. ::,~~.1.Ri:26ci: 
205 H31 3ME 
gi~!': $~.~'(' 

C31 22S 17a(H) hopane 

.·¢~,1'2.~j:{:17~(~') ih~p~rie' 
C31 3~-methylhopane 

P~1~~r~~~ : 
217 S22 C22 sterane 

?Ii;i' ,;Q!.~~~ :'C~7,f~a;?Q$':#4i$tb@f1~ . 
217 DIA27R C27 pa 20R diasterane 
i<>.:,'~.', .. i1. .. :.' ... ,/.,. ,:~,:\A'~oc;A:. . '. "i:I;\~:;i'~a)iO··. S'\d!';';~tljraiiei.a.·· . 
~. '!: ,:~~i'~~_~, .. , I 'i:-'\",~."'":".,, .. ,.,. I" •• ;J~":'" ;" "".' 

217 DIA28SB 
1~~7>.··': :~l&~ffA" 
217 DIA28RB 

~~7" ::¢~¥~: 
217 BB_D29S 
".'1~~,G2;bb" 'I"::.f· .. '. : .. "{;,I;!"".~. 

217 C27R 

?~7' DIA29f{ 
217 C28S 

~~fi.. Q~~~.~R 
217 C28BBS 

~~7" 'P?f!W 
217 C29S 

21:7.' . .¢.~~B~~ 
217 C29BBS 

g'17:~C~~~ 
218 C27ABBR 

~t8 G?1ASBS 
218 C28ABBR 

218 'C2&\SBS . 
218 C29ABBR 

218 C29ABaS 

218 C3o.ABBR 

218 C3o.ABBS 

C28 pa 2o.S diasterane b 

,.\·$~~:,~~/~qf{ill~~~~he.~·· '. 
C28 pa 20R diasterane b 

¢~7q.«'~~S:.~t¢~fle . 
C27 ~13 20R + C29 dia20S 

'6~1~13'~26~:~t~r~~El 
C27 ao. 20R sterane 

. ,'¢~~'Pci.:~~R;~\#t~rane. 
C28 aa 2o.S sterane 

. . ,C28.}~~2qfVs~~t~tie( f5"~ao:) 
C28 ~13 20S sterane 

·;Q~~;a~~~f($~~~.ne 
C29 aa 2o.S sterane 

. "~?9I3~,i6~~t~~n~(+5'~!la) . 

C29 13~ 20S sterane 
C29.cia20Rs(etarie . 
C27 pp 20R sterane 

Cftl3l3. 20S.·steri\ne 
C28 ~~ 20R sterane 

C2813j320Ssterane 

C29 p~ 20R sterane 

C~9PI320$sterane 
C30 pp 20R sterane 

C30. 13~20S sterane 

72.619 

7~;10.7 

73.561 
.' 75;845 

76.524 

is;5141 
80..482 

8~4a4,·· 
84.527 

'81;108 
88.433 

"'66;923 

72.619 

.. 73.:107 
73.874 

29;1.0.$ 
33.826 

48~'454: 
50.023 

·52.~~$5 ' 
52.517 

';'~~0~ 
54.155 
55:~137 . 

55.690 
00,0.56 
56.945 

57.$73 
59.281 

59;~r 
60.3S0 

St443 
62.751 

'63:570(} 

63.867 
65.314 

55.655 
56.0.56 
59.979 
60,380. 

63.570. 

63.884 

66.587 

66.796 

3419 

2$~f 
.. 

861 
2133 
1788 

144~f 
1104 
,~~" 

641 

74Q 
545 

'422'. 
1204 

842 
114 

.4222: 
1742 

2$46 
1640. 

t1~1 

160.8 

&~ 
564 

.1304' 
3098 
1985" 
1512 

2658. 
869 

985 
1605 

·1006 
1251 

·2326 
1914 

1948 
2363 
20.23 
1344 

1875 

2697 

2544 

194 
169 

500 
$43:' 
107 

3~~ 
265 
~Q3' 
160 

. t~9'; 
92 

f~5: 
73 

a.r 
175 

115 
27 

.. 5Pf 
243 
..3$~ .. ,I' 
272 

o1.l)t:' 
161 
··.~2 
82 

.1~i .. 
236 

·~1 
173 
210. . 

101 

107 
180 

93 
129 

249 
223 
180 

285 
283 
152 

205 

343 

317 
28 

24 

20.7 19.3 
"1~ifii' > ; L:0;!\~~)~\1i~ 

5.2 4.1 
. '1~;~" ····,~,:d~i~:i;~: 

10..2 

. '9.9 10.5 
'7.0 .•.. ,.~~,;;:: 
9.7 
$~~ . I. 
3.4 

1;j~t 

18.7 

· .. ·1~;O· 
9.1 

. 11M 
5.3 

.' f!jd 
9.7 
ij.1' .... 
7.6 

14;": 
11.6 
'1tS 

14.3 
12:2 . 

8.1 

11.3 
16.3 

15.4 

1.2 

1.0 

6.2 
c.:~':~.'<: 

3.2 

8.6 
.····iQ:i9·.·,· 
11.0. 
'j(>j!t 

5.9 
. ·7j~·. 

13.2 
.' .12.2'· 

1.1 
a.g. 
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Company: 
Well Name: 
Depth: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 

SarnJlJlng Point: 

D28SA 
..... )~~~~~. 

D28RA 
····;6~d6h 

".\~." ~,Q:~. 

029S 
.. '@~$~:.'. 

C30TP1 
,:q~9W~(·i 

C27 pa 20S diasterane 
. '¢?ip*i~Q,t{:~i~~te~ne 

C28 pa 208 diasterane a 
. ,-1:;28)~<i'2Q$::d~~te(~(1el:l . .. '" , '"" .. ,'. 

C28 ~a 20R diasterane a 

. ·#g~f~&'!2q~~I~$tii)rane b' 
C29 pa 20S diasterane 

"P?~;A~'i~Q~~~I~¢~~~9ije . 
C30 tetracyclic polyprenoid 

:. :~~Q;w~~¢yqfi~;'P<\Jyp(~n~id . 

52.255 
'52;5$1 

53.964 
. P4;1.5$ 
55.794 

5ti57~ 
67.075 

$1;2~2 

Client 10: 
Project #: 
Lab 10: 
File Name: 

711 

~24' 
593 

445 

MMSAK2003·1 
03-529-A 
MM000001 
M2031232.0 

1506 

·t1S2 
244 
20~ .... 

104 

QS.:. 
72 
:5$, .. ··· 
128 
-$.:( .. : . 
34 
'st';' 
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Company: 
Well Name: 
Depth: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 

Sampling Point: 

Steroids 
'. \%,Gg7/~Ms:{i'~) 

%C28 cx~~S (218) 

·~q2~itA.P§1(?l~) .. 
C30 cx~~S Sterane Index (218) 

. '¢~~'·~*~'~~l~~h~:Jn!l~X,(218) '., 
C27/Czg (cx~~S) (218) 

· .. C;!i(G~,(~p~~r(?+a) 
· CzglC27 (cx~~S) (218) 

%C27 cxaa.R (217) 
' .. ·'O/~P2~·~¢.iR:\<?~t) , 

%C29 cxaa.R (217) 

'.' '$l~'(Q~:~g,cj;)'(~f'7) .. '. 
S/(S+R) (Czg cxcxa) (217) 

··Il~/(~ti+P~,).(¢~1.(21i!) . 
· a~pS/cxaa.R (Czg) (217) 

.·(~2jt'C22V(¢~~.f<:~fC29)(~17) 
Diaster/cxacx Ster (C27) (217) 

Terpenolds 
I'C1~q2~.T!i¢ydjct~rpClf1.es , .. ,,' , " .' . ' '. 

C23/C24 Tricydic terpanes 

',C261C25rdcyCilcterc)Clnes 

. .¢2·n;e~ai:ycUclca6 TriCydi~" 
C24 TetracycliclHopane 

TsfTm trisnorhopanes 
· T$1(:r;$tTinr~$ilorh()panes 
· C29Ts/C29 Hopane 

BisnorhopanelHopane 

"'N~itJQPaQelHqpCln~ .. 
DiahopanelHopane 

Qleari~ne/Hc:lpal'le 

Gammacerane/Hopane 
Moretanel(Moreume+Hopane) 
H32 S/(S+R) Homohopanes 

H351H34 HQlTiohopanes 

(Steranes JIIHopanes 1 
[Tricyclic terpanes]l[Hopanes) 

[Tricyclic terpanes]l[Steranes) 

Client 10: 
Project#: 
Lab 10: 
File Name: 

29.1 
·39.5 . 

2.6 

'2,7. 
0.80 

0 .• 74 
1.26 

33.9 
.~2;5 

43.6 

.o.~ .. 
0.39 

Oi57 

0.98 
0;19 
1.52 

.' 0.43. 
1.67 

0;73 

0;78 

0.20 

1.41 

0.59 
0.47 

0.69 . 

0.53 
0.29 

0.09 
0.12 
0.54 

0.83 . 

.0.69 . 

0.80 

1.17 

MMSAK2003-1 
03-529-A 
MM000001 
M2031232.D 

··jsi?'C 
25.5 

'~!');,... 
2.9 
.3;2: . 

0.89 
····'9';6$'1.· 

40.4 
:0,7"/ ':, ,~: ',1f!.:' " 

0.42 

.O;~:Q· 
1.24 

Q:.?2:'" 

O.tS:4 
0.53 
O~23 

0.08 
0:12' 
0.55 

0.81 

0.53· 

0.81 
1.53 
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North Aleutian Cost 1 
Other 10: MMSAK2003.1 

BULK PROPERTIES 

r--------, %C15 + Compo a13c 
II Sat 6.82 -28.50 API Gravity N.A. 

%S N.A. Arom 1.16 -27.30 
ppm V N.A. I NSO 3.32 
ppmNI N.A. ~~~~~~ Asph 88.69 

100 50 oSatlArom 5.85 

GAS CHROMATOGRAPHY 

Pr/Ph 2.65 

OEP 1.10 

Pr/nC17 

Ph/nC18 

0.45 

0.19 

SATURATE BIOMARKERS 

m/z=191 

rnIz = 217 

Copyright ©DGSI, 1997 

~ ~I .. ~ lliIIL I h 1.1. 

BaselineOGSI Project: 03/529 
Sample No. MM000001 

Isoprenoid Distribution 

,U IL J.lI~l'l 
Terpane Ratios 

C24 TetracycllclC26 Trlcyclics 0.00 

C19 + C20 Tricyciics/C2a Tricyclic 1.11 

TslTm 1.41 

C28 Hopane/C30 Hopane 0,00 

C29 Norhopane/C30 Hopane 0.69 

Cao Oleanane/Cao Hopane 0.29 

Gammacerane/Cao Hopane 0.09 

Trlcyclics (%) 41.05 

CastC$<! Extended Hopanes 0.83 

C25 Tricyciics/C26 Tricyclics 1.36 

Sterane Ratios 
Diasteranes (%) 34.36 

20S C29 Steranes (%) 39.11 

app C29 Steranes (%) 57.00 

Hopanes/Steranes 1.31 

C21 Sterane (%) 11.44 

C22 Sterane (%) 4.72 

C27 Sterane (%) 28.83 

C28 Sterane (%) 23.45 

CZ9 Sterane (%) 31.56 

C30 Sterane (%) 0.00 
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GAS CHROMATOGRAPHY - MASS SPECTROMETRY 

Preliminary Interpretive Guidelines of Saturate Biomarker Ratios 

North Aleutian Cost 1 

Other 10: MMSAK2003-1 

'. 

BaselineOGSI Project: 031529 

Sample No. MM000001 

ORGANIC FACIES AND DEPOSITIONAl- ENVIRONMENT 

Ratio 

C19 + C20 Tricyclics 1 C23 Tricyclic 
C24 Tetracyclic 1 CZ6 Trlcyclics 

C25 Tricyclics I C26 Tricyclics 
C28 Bisnorhopane 1 C30 Hopane 
C29 Norhopane 1 Cao Hopane 
Cao Diahopane 1 C30 Hopane 
C30 Oleanane I C30 Hopane 
Gammacerane I Cao Hopane 
% C31 - Cas Extended Hopanes 
C3s1C34 Extended Hopanes 

HopaneiSterane 
% CZ7 Steranes 
% C29 Steranes 

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

Ts/Tm 
% C30 Moretane 
22S 1 (22S+22R) C31 Hopane (%) 
% 20S/(20S + 20R) 
% abb/(abb + aaa) 
Odd Even Preference 
Pristane/nC 17 

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 
2.6 

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-innuenced 

Not diagnostic 

Marine 
Mixed source 

Not higher plant dominated 

Mixed Source 
Not diagnostic 

Carbonate or hypersaline 
Marine terrigenous innuence 

Mature 
Facies-innuenced 

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 

Copyrighl©, DGSI, 1997 
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Sample No. MMOOOOO1 

No. 10 

1 A 
2 B 
3 C 
4 0 
5 E 
6 F 
7 G 
8 G 
9 H 

10 I 
11 I 
12 J 
13 J 
14 K 
15 K 
16 l 
17 M 
18 N 
19 N 
20 0 
21 P 
22 Q 

23 P 
24 R 
25 S 
26 T 
27 U 
28 V 
29 W 
30 X 
31 Y 
32 Z 
33 Z 
34 a 
35 b 
36 c 
37 d 
38 d 
39 e 
40 f 
41 9 
42 9 
43 h 
44 i 
45 j 

46 k 
47 I 
48 m 

TRITERPANE REPORT (m/z 191) 

North Aleutian Cost 1 

BaselineDGSI Project: 03/529 

Other 10: MMSAK2003-1 

Trlterpane Name Ret Time 

C19 Tricyclic Terpane 19.017 
C:2o Tricyclic Terpane 21.858 
C:21 Tricyclic Terpane, 25.169 
~ Tricyclic Terpane 28.550 
C:23 Tricyclic Terpane 32.780 
C:24 Tricyclic Terpane 35.204 
C:26 Tricyclic Terpane (22R) 40.242 
C:2s Tricyclic Terpane (22S) 40.382 
C24 Tetracyclic Terpane 
C26 Tricyclic Terpane (22R) 44.113 
C:26 Tricyclic Terpane (22S) 44.479 
C:2e Tricyclic Terpane (22R) 53.005 
C2e Tricyclic Terpane (22S) 53.632 
C:2e Tricyclic Terpane (22R) 55.550 
C29 Tricyclic Terpane (22S) 56.282 
Czr 18aH-Trisnorhopane (Ts) 57.712 
C:27 17aH-Trisnorhopane (Tm) 59.334 
C:!o Tricyclic Terpane (22R) 60.484 
C30 Tricyclic Terpane (22S) 61.286 
C:2e 17aH, 18aH.21 bH-28.30-Bisnorhopane 
C31 Tricyclic Terpane (22R) 
C29 17aH.21bH 25-Norhopane 63.919 
C31 Tricyclic Terpane (22S) 65.105 
C:2e 17aH.21 bH-Norhopane 65.105 
C29 18aH-Norneohdpane (29Ts) 65.384 
C30 17aH Diahopane 66.133 
C:2e 17bH.21aH-Normoretane 67.110 
C30 18aH+18bH-Oleanane 67.964 
C30 17aH.21bH-Hopane 68.557 
C30 30-Nor-29-homo-17aH-hopane 
Gao 17bH.21aH-Moretane 70.126 
~ Tricyclic Terpane (22R) 
~ Tricyclic Terpane (225) 
~1 17aH.21bH-Homohopane (22S) 72.619 
C31 17aH.21bH-Homohopane (22R) 73.107 
C:!o Gammacerane 73.561 
C34 Tricyclic Terpane (22R) 
C34 Tricyclic Terpane (225) 
C32 17aH.21bH-Bishomohopane (22S) 75.845 
C32 17aH.21bH-Bishomohopane (22R) 76.524 
C35 Tricyclic Terpane (22R) 
C35 Tricyclic Terpane (225) 
C33 17aH.21bH-Trishomohopane (22S) 79.541 
C33 17aH.21bH-Trishomohopane (22R) 80.482 
C34 17aH.21bH-Tetrahomohopane (22S) 83.394 

~ 17aH.21bH-Tetrahomohopane (22R) 84.527 
C35 17aH,21bH-Pentahomohopane (22S) 87.108 
C35 17aH.21bH-Pentahomohopane (22R) 88.433 

CopyrightCI, DGSI, 1997 

Area' Area% PPM 

3017 3.43 18 
4820 5.48 29 
4764 5.41 29 
1656 1.88 . 10 
7031 7.99 43 
4199 4.77 25 
1675 1.90 10 
1551 1.76 9 

0 0.00 <1 
1154 1.31 7 
1213 1.38 7 
796 0.90 5 
887 1.01 5 
669 0.76 4 

1014 1.15 . 6 
3463 3.93 21 
2455 2.79 15 
1053 1.20 6 
637 0.72 4 

0 0.00 <1 
0 0.00 <1 

1090 1.24 7 
0 0.00 <1 

6373 7.24 39 
2993 3.40 18 
4963 5.64 30 
1017 1.16 6 
2728 3.10 17 
9294 10.56 56 

0 0.00 <1 
1290 1.47 8 

0 0.00 <1 
0 0.00 <1 

3419 3.88 21 
2631 2.99 16 

861 0.98 5 
0 0.00 <1 
0 0.00 <1 

2133 2.42 13 
1788 2.03 11 

0 0.00 <1 
0 0.00 <1 

1449 1.65 9 
1104 1.25 7 
909 1.03 5 

641 0.73 4 

740 0.84 4 
545 0.62 3 
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Sample No. MMOOOOO1 

No. 10 

1 A 
2 B 

3 C 
4 D 
5 E 
6 F· 
7 G 
8 H 
9 I 

10 J 
11 K 
12 L 
13 M 
14 N 
15 0 
16 P 
17 Q 

18 R 
19 S 
20 T 
21 U 
22 V 
23 W 
24 X 
25 Y 
26 .Z 
27 a 
28 b 
29 c 
30 d 

31 e 

STERANE REPORT (m/z 217) 

North Aleutian Cost 1 

BaselineDGSI Project: 03/529 

sterane Name Ret Time 

C2i diasterane 
C2i abb sterane 29.11 
C22 diasterane 
C22 abb sterane 33.83 
~7 ba diasterane (20S) 48.45 
C27 ba diasterane(20R) 50.02 
C27 ab diasterane (20S) 
C27 ab diasterane (20R) 
C28 ba diasterane (20S) 52.26' 
C28 ba diasterane (20R) 53.96 
C28 ab diasterane (20S) 
C27 aaa sterane (20S) 55.17 
C27 abb ster-(20R)+C29 ba dia-(20S) 55.69 
C27 abb sterane (20S) 56.06 
C2B ab diasterane (20R) 
C27 aaa sterane (20R) 56.95 
C29 ba diast!3rane (20R) 57.57 
C29 ab diasterane (20S) 
C28 aaa sterane (20S) 59.28 
C29 ab. diasterane (20R) 
C28 abb sterane (20R) 59.96 

C2B abb sterane (20S) 60.38 

C28 aaa sterane (20R) 61.44 

C29 aaa sterane (20S) 62.75 

C29 ebb sterane (20R) 63.57 

C29 abb sterane (20S) 63.87 

C29 aaa sterane (20R) 65.31 

C30 aaa sterane (20S) 
C30 abb sterane (20R) 

C30 abb sterane (20S) 

C30 aaa sterane (20R) 

Area Area% PPM 

a 0.00 <1 
4222 11.44 26 

0 0.00 <1 
1742 4.72 11 
2646 7.17 16 
1640 4.44 10 

0 0.00 <1 
a 0.00 <1 

2769 7.50 17 
1417 3.84 9 

a 0.00 <1 
1304 3.53 8 

3098 8.40 19 

t985 5.38 12 

0 0.00 <1 
1512 4.10 9 
2658 7.20 16 

0 0.00 <1 
869 2,36 5 

0 0.00 <1 
985 2.67 6 

1605 4.35 10 
1006 2.73 6 
1251 3.39 8 

2326 . 6.30 14 
1914 5.19 12 

1948 5.28 12 
a 0.00 <1 

0 0.00 <1 

0 0.00 <1 

0 0,00 <1 
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_BASELINE OGSI SATURATE GeMS 

Company: 
Country: 
Basin: 
Lease: 
Block: 
Field: 
Well Name: 
Latitude: 
Longitude: 

ANALYTICAl.. LABORATOJ.tIES 

MINERALS MANAGEMENT SERVICES 
UNITED STATES 

NORTH ALEUTIAN COST 1 

Client 10: 
Project #: 
Lab 10: 
Sample Ty.pe: 
Sampling Point: 
Formation: 
Geologic Age: 
Top Depth: 
Bottom Depth: 

z 191: Trl- and Pentacycllcs M2031201.0 

mlz 217: Steranes M2031201.D 

MMSAK2003-2 
03-529-A 
MM000002 
CUTTINGS 

15700 FT 
16800 FT 

trisnorhopanes 

r.=:;=:::;::::~~~::::::::=:============:::::;::==::==9 .,.,.,'n·~/""><] HOpal1e . 
z 218: ~~ Steranes M2031201.D S/{R+S) Homohopanes 

IH3I!i1H:W.Hom9hopan~s 

10efinition and utility of the ratios can be found on our website www.BaselineDGSl.com 

2A:::Source Age; D:::Oepositional environment; M= Maturity; B=Possible Biodegradation 

29.9 

:!?,4 .0·· 
46.7 0 

'. . .'i.q;lI~I:: M . 
0.48 M 

iQ~b$: 
0.72 

.. :0:;16·.··· 

0.17 
·'.ii(1.~;;A . B . 

0.45 MID 
. oi26i'·Mi 
0.57 

9·6:1' .. 
0.12 0 
0;86·· .0·.···· 
1.73 D 
0;75 0 

0.81 

1'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: 
Well Name: 
Depth: 
Sampling Point: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 
157.00 • 16800 FT 

5 P cholane (Internal standard) 
.<:\~#~~~;.' . . .. . 

RIMU rlmuane 

.'. ·.·.,B1I .. M.· ":.' . ·':'iitl:afa' : .p ..... , ... nl'! 
ENTBEY ent-beyerane 

..•... ~)J~~j)!r~i:. ,.... i4~~~I!'ii~t~~,' 
B_PHYLLO ~-phyllocladane 

• ·;:·::.':j~i~~,~\·::;:·":~f~~~6~}'< . 
~PHYLLO a-phyllocladane 
,ijCAR~T "··.····i~~fq~'r~·· 
4MDIAM 4-methyldlarnantane 

',..'j~~I~~f. ...:, ;.1~~i~iQ,~",,~~ia~~ 
3MDIAM 3-methyldlamantane 

i'~I~i; ·'.';\:#i~m~~tAn~;.··. . 
TR19 C19 tricyclic terpane 

..... , .. <T~~' ,.:,' {iQ~th#il9Y~19(t4~h~.·· 
C21 tricyclic terpane 

"';'~~~~~~<~~~~h~ 
C23 tricyclic terpane 

.,.",.,~"."", . . ·:;p~~\,jtj~,~I¢i,ii;,~O!3. 

TR25A 

··t~~~··. 
DESEHOP 
:t~A . 

des-A-oleanane 
'··:a~~~A¥ili'~~; .', 

C25 tricyclic terpane (a) 

····¢~~'tiI~C.lict~!ll~ne::(f,jl 
des-E-hopane 

'; ". q~~'tt/¢yiitlc~rpahe(a').· .' 
C26 bicycllc terpane (b) 

.Q~$!ttl6y~~¢'l~ml\l()~.(~l·' 
TR288 C28 tricyclic terpane (b) 

:;?rf,*~~~' . <:~~~;tI';l~#(~~trAtne'(~) .' · 
TR29B C29 tricyclic terpane (b) 

.. ' ....·$~a~ll; .Q~qjld6y!i!i¢',~fu~~e\($l 
TR30B C30 tricyclic terpane (b) 

',';]!S' ., 't$.;tS<.i(B~ii1$np(tjopa/lj;i 
TM 

"':H~8 
N0R25H 

H2~ 
C29TS 

OHao. 
M29 

.Ol 
191 H30 

1.91M30 

T~ 17a(H)-trisn~rhopane 

C281ta.184Z111(H)A>lsllOmopane 

C29 Nor-25-hopane 
C2$Tqt17a(H)2111(I;I):,nothopane 
C29 Ts 18a(H)-nomeohopane 

C.3017 a(H).diahopane 

C29 normoretane 

oleanane 
C3017a(H)-hopane 

C30moretane 

Client 10: 
Project #: 
Lab 10: 
File Name: 

9.431 5405 

.. 16,o~4 56.83 
10.407 S001 

{l:Z7~ '442~ 
19.034 6015 

2~.'i~,711 10~·· 
25.203 7122 

2~.~6 2407 
32.797 8048 

3~:«38' 4"641" 
37.749 1059 
g~,()$3' 674. 
40.295 2186 
4'0;417 2148' 
43.520 2874 

44;16.5 1631 

44.514 1702 

53;()39. 1972. 
53.650 2162 

~;!302 1654 
56.335 2810 

60.531 3951) 
61.356 2020 

57.:764 5802. 

59.386 7204 

63.971 2962 

65.157 17463 

65.436 4596 

66.185 6489 

67.162 3698 

611.034 5242 

68.609 23750 

70.196 4081 

MMSAK2003-2 
03·529·A 
MM000002 
M2031201.0 

1497 

1,1~1 
1103 

·1.~t6' . 
975 

1'?$2: 
696 
.3;\~. 

1184 

7~l, 
148 

. 1~() 
343 

3sP 
419 

172 
228 
2:7:8;. 

256 
3~1l 
415 

4~7 
305 

897 
1055 

324 

2470 
584 

1041 
577 

581 
3359 

620 

It'·,':""V 
I ~:. .. \';' ;. 

91;4 . 
24.1 

34:Q 
19.4 

27.4 
124.3 113.8 

21.4 :2:f:O'; . 
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Company: 
Well Name: 
Depth: 
Sampling Point: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 
15700 • 16800 FT 

Client 10: 
Project #: 
Lab 10: 
File Name: 

MMSAK.2003·2 
03·529·A 
MM000002 
M2031201.0 

Peak Compound Ret. ppm ppm 
Ion label Name Time Area Height (Area) (Hght) 
191 H315 

~~~::'.:: !~~~)~>. 
C31,22S17a(H) hopane 

·da1\22Rir7a:(H)·hdfi~~ 
".d" ', •. ' ... ,,' '_'. ,;:." I,' '. "_,~" .. ,',",' 

191 GAM gammacerane 

~1~1!:;<ffl~~$,<. '. ·.~~~~S,c'll~(f"lM~~n\\l 
191 H32R C32 22R 17a(H) hopane 

i1~1(i>-ffi~~'·· ·q33!;~~$,1~~(H);fi~p~~~···· 
191 H33R C33 22R 17a(H) hopane 

~$4f;i~~$: .. ,". $34;~i$"¥~ii(8hh~~rie .' 
191 H34R C34 22R 17a(H) hopane 

:~'~i:: ·'-o)i~~~$-;:.: .·.'ca~:~$·'117~(f(i,tt~p'ane.· 
191 H35R C35 22R 17a(H) hopane 

g~~\::,!.flI~~&~~~···: ..... ".¢~1;:~!Xf~~Vt~h~p~rt~; 
205 H315 205 C31 225 17a(H) hopane 
;;;;;~''''':'LQ~.J;Ti;'''5'··· .. ''', .. ''' .... "~."'.' ... '.'), : .. '') '.' .0 .. ' .. ; .. , ..•..... ,,;. .. ' .. "'. '.('f!','.,".')' .. ;i<;., M .... , .... · .. ·.,'''·n· ·e'. ..... '. ~~P.;':';';.~'~'>~~::;t,~i~it,; u.~,p ~~ l"':U. J'I~t'.,,,, 

205 H3C3ME C31 3p-methylhopane 

~~,i>::;'!~~1·'··:: 'C21;$i~l:~n~<' 
217 522 C22 sterane 

~~)t,;t;):I~*~' . . .. ', :¢?i!~3,O~:d/ii$lera.Oe ' ' 
217 DIA27R C27 pa 20R diasterane 

~17':" .JJ,!A?e.SA·· .':, .C~~:~ii;~q$:4i~$ietan~a : 
C28 pa 20S diasterane b 217 DIA285B 

;;J~! .. ': ji-!if\(,,~b'l.<;' 
:,,/,,!:I(·. ' .. ;!<O!'.I¥P~' ..... :¢2~('*.·*~R.;4i~steril\'l~·~ 
217 DIA28RB 

~~,f:"~~@':' 
217 BB_D29S 

?j1' ··i • .¢~7~~S:·· 
217 C27R 

g11i·DIA?QR . 
217 C285 

~.1,!/. ::~~~~~!~., 
217 C28BBS 

j~,'i'~i~$>' . 
217 C295 

?;ii'··¢:i~MR ••. ' • 
217 C29BBS 

~{t,'C~~ff 
218 C27ABBR 

~18C27AaJ3S 
218 C28ABBR 

2-18 > C28A$BS 

218 C29ABBR 

218 .C?9~BS. 
218 C30ABBR 
2-18' .. ' C30AB'BS: . 

C28 pa 20R diasterane b 

·C~:«a:iQ.~!~~~rah~ . 

C27 PP 20R + C29 dia20S 

·q~7·~p'~Q$:·~tl)t~ne 
C27 aa 20R sterane 

929~M···20.~:di~$t~ralle·,· 
C28 aa 205 sterane 

C?8·PP\?OR.~~er~ne(+!)~) . 
C28 PP 205 sterane 

c~'e,ix~~o({~i¢tane 
C29 aa 20S sterane 

. C29.·A~~Q~$ter~rle(+5~a<ll 
C29 PP 205 sterane 

C29(t<l20R$terane 

C27 PP 20R sterane 

. C2'rl!~' 20$steran~ 
C28 PP 20R sterane 

'C28M20Ssterane 

C29 PI3 20R sterane 

C29.pp 205sterane 

C30 PP20R sterane 

. C30I3P .20Ssterane 

72.671 

7~i1'17 . 
73.613 

i$:aS7' . 
76.577 

7~i5$3, 
80.552 

.' 8g)ma· 
84.579 

·8'7,342,' .' 
88.467 

'6~;~a' 
72.671 

1'3;117 
73.927 

~9A24 
33.861 

'48:~ 
50.058 

$2.:~· 
52.586 

54.933 .. 
54.208 

5$;2~~ 

55.777 

5M98. 
56.997 

57':6~$ 
59.299 
6(U);31 

60.432 

610495 
62.803 
63;623 . 

63.954 

65::366 

55.707 

56;108 

60.048 

60.432 

63.605 

63.936 

66.621 

66.848 

9334 
" ';' i32.7~· ... 

1236 

.. !)~~e:: 
3989 

'~3 
2329 

. ',29~~" 
1341 

··121l$ ........• '. 
802 

141.$; 
3186 

~52$i. 
365 

'~'$2:": 
1651 

· 4$57 

3373 

:"~~<> 
· 3305 
· 1.63.$. 

1238 

2~5':' 
8460 
419;2 •. 
2951 

1475" 
2295 

2566 

4212 
231·( . 

3306 
. . . 

5~ 
4258 

4617 

5530 

4443 
3329 

4682 

6510 

6156 

472 

455 

1400 48.9 47.4 

1'1?~ 43.~; "':'~~:7 
166 

8~~"" 
6.5 5.6 

626 20.9 21.2 

. ·4$.~/' :',. '. '\1~~S'>!'}::;:Gi1;~l~~!i~~ 
346 

~~1i""": 
195 

1'~,IJ::' " 
136 
·1.~a .. '· 
466 

·$$1. 
48 

·SZlL. 
217 

12.2 

.. ··~e$l:·····/ 
542 

·#i:: 
339 

242' 
187 
a.~ •. 
677 

'$17 
407 
573·.·· 

. ,al~;i 
6.5 

·';>1?14i: 
44.3 

'~5j1; . 
15.4 

229 12.0 
;3~t ;. ' .• ' .... '. \1~;4; . 
464 22.0 

'. '1' ';';.'7'.:":' '.'.' 1'''':1''''' . t· ... ,,~'i.; 

331 

54~·,··· 

517 

"443' 

665 

69ir.··· 
410 
594', 

775 

819 

64 
63 

17.3 

}2~.i.'· 
22.3 

Z4;2" 
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Company: 
Well Name: 
Depth: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 
15700 - 16800 FT 

Sampling Point: 

D28SA C28 po. 205 dlasterane a 

;.:tl~~Ei; ., ······/,¢gh';;Mi~oR;9~~s~~n~'b: 
D28RA 

. ········fu2~Ra • . 
0295 

.'··;:Vpg~Ft<, .• 

C28 13« 20R diasterane a 

S2~'i3ciJ20Et ~ia's~rane b 
C29 pa 205 dlasterane 

. ··'.:;~~~i~~Ri,4i~$~,itt~$ ," 
C30 tetracydlc polyprenoid 

:····:4ad;*'~a~~i'~pq1Ypt~ilQi.d··· 

52.307 

,52,~W 
54.016 

Sit~Qll 

. 55.829 

51~~~5 
67.110 

Client 10: 
Project#: 
Lab 10: 
File Name: 

1650 
2:1.'1if':, 

,: '1"'. 

1690 

1;$00 
5530 

. '67:249< 

. +156'" 
651 
470 .. 

MMSAK2003·2 
03-529-A 
MM000002 
M2031201.0 

8,8 

. 6.8' 
438 28.9 
~,~4 ,.. ;~~;~r;: "~' ):ii~;111Qlj';,'H$1 

89 3.4 sf .',' 2.5' 
3.0 
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Company: 
Well Name: 
Depth: 

MINERALS MANAGEMENT SERVICES 
NORTH ALEUTIAN COST 1 
15700 .. 16800 FT 

Sampling Point: 

Steroids 
·';%¢~!!~~~~')(~i;,a,y:· 

%C28 appS (218) 

:t:'h;#~~,;~P~~,:'~i~Y 
C30a~pS Sterane Inde~ (218) 
~~&:~)fR,::$i~,~h~;lrldEix(21;e) " .. 
C27/C29 (appS) (218) 

'·:',i~ts~;(~~~$)i'(~~:~f .. 
C~G27 (apI}S) (218) 

%C27 aaaR (217) 
, ':'~cga;ri«lil=tji~.~7:,)" 

,',,,,' ,'nt.,.", 1-"." 

%C29 aaaR (217) , 

.• ,:i,,·,:~~.,~¢.~:i~¥i),(~~?,) ..... . 
s/(S+R) (C29 aaa) (217) 

,""'.:"/.':"" :i'" 'i,.':,',".' . '. ..:,. PMIlll:lj/3131;(q~),(~.17) 
appS/aaaR (C29) (217) 

···'.:~'iq~I+¢~)I(¢ .. t,~ ..• '. ',i.Ii+P~.)(Z.~ 7) ., .:. " , " 

Terpenolds 
¢:1~?6#:)fH~~i'¢'~~~n~$ , 
G23/G24 Tricydic terpanes 

,.¢~6tq2$\trlijQli6'ferpari~s· ' 

DiahopanelHopime 

. . .,QI~<J'tI~rleIHQpan~ 
~al11macerane/Hopane 

'Moretanel(Moretane+Hopane) 
H32 S/(S+R) Homohopanes 

1-1351H34.Homohopanes 

tStera.~~JI[HopaneS] 
[Tricydic terpanes)/(Hopanes] 

(Tricydic,terpanes)/(Steranes) 

Client 10: 
Project #: 
Lab 10: 
File Name: 

~9.1· 
30~6 

,.4();3 .. 

2.9 

', .. 219 
0.72 

,:0;7'6 
1.39 

29.9 
":23:4 

46.7 
. ();72 , 

0.42 

0 .. 55 
0.92 

"0;09 
1.51 

0.75 
1.73 
0;77 

O,~86 

0.12 

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 

MMSAK2003·2 
·03..s29·A 
MM000002 
M2031201.D 

0.43 

.Q!!?8'" 
1.17 
Ot10, 

.oi&i< . 
1.64 
();$.r<>····· .. 

0.74 
0.31 

0.17 

0.05 

0.16 

0.56 

OlO: 

.0.52 
0.56 

1.06 
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EXTRACT SUMMARY SHEET 

North Aleutian Cost 1 

Other 10: MMSAK2003 .. 2 15700 - 16800 Ft. 

BULK PROPERTIES 

%C1.5 + Compo 
API Gravity N.A. 
%5 N.A. 
ppmV N.A. 
ppmNi N.A. 

100 50 

GAS CHROMATOGRAPHY 

Pr/Ph 

OEP 

Pr/nC17 

PhfnC18 

3.75 

1.22 

0.83 

0.23 

SATURATE BIOMARKERS 

m/z = 191 

m/z = 217 

Sat 56.21 

Arom 9.26 

N50 18.11 
Asph 16.42 

oSatlArom 6.07 

1 Copyright © DGS I, 1997 

i .", 

813C 
-28.00 

-26.90 

I ] d .. 1 11.111 lill 

BaselineOGSI Project: 03/529 

Sample No. MM000002 

Isoprenoid Distribution 

~ .l I.t .11111.1 

Terpane Ratios 
C24 TetracycliclC2.6 Tricyclics 0.00 

Clg + Czo Tricyclics/C23 Tricyclic 1.63 

Ts/Tm 0.81 

C28 HopanefC3Q Hopane 0.00 

C29 Norhopane/C30 Hopane 0.74 

Cao Oleanane/C3Q Hopane 0.22 

Gammacerane/Cao Hopane 0.05 

Tricyclics (%) 32.45 

CaslC34 Extended Hopanes 0.61 

C25 Tricyclics/C26 Tricyclics 1.30 

Sterane Ratios 
Diasteranes (%) 36.06 

20S ~9 Steranes (%) 41.73 

app C29 Steranes (%) 54.67 

HopaneslSteranes 1.46 

~1 Sterane (%) 6.47 

C22 Sterane (%) 2.12 

C27 Sterane (%) 28.66 

C28 Sterane (%) 25.37 

C29 Sterane (%) 37.39 

C30 Sterans (%) 0.00 
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GAS CHROMATOGRAPHY· MASS SPECTROMETRY 

Preliminary Interpretive Guidelines of Saturate BiQmarker Ratios 

North Aleutian Cost 1 

Other 10: MMSAK2003-2 15700 -16800 Ft. 
BaselineDGSI Project: 031529 

Sample No. MM000002 

ORGANIC FACIES AND DEPOSITIONAL ENVIRONMENT 

B.m!2 

C19 + C20 Tricyclics 1 ~3 Tricyclic 
C24 Tetracyclic 1 C26 Tricyclics 
C25 Tricyclics 1 C26 Tricyclics 
C28 Bisnorhopane / Cao Hopane 
C29 Norhopane 1 Cao Hopane . 
C30 Diahopane / C30 Hopane 
Cao Oleanane 1 C30 Hopane 
Gammacerane 1 Cao Hopane 
% C3l - Cas Extended Hopanes 
C3s1C34 Extended Hopanes 

Hopane/Sterane 
% C27 Steranes 
% C29 Steranes 

Diasteranes 
Isosteranes (abb) 
Short-chain steranes 
Pristanefphytane 

TslTm 
% C30 Moretane 
22S 1 (22S+22R) C31 Hopane (%) 
% 20S/(20S + 20R) 
% abb/(abb + aaa) 
Odd Even Preference 
PristanefnC17 
PhytanefnC18 

~ 

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 
32.5 
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 angiosperm 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 

Copyrighl@, DGSI, 1997 
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4500 North Aleutian Cost 1 
03/529 • MMOOOO02 

MMSAK2003·2 15700· 16800 Ft. 
m/z = 191 
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Sample No. MMOOOO02 

No. 10 

1 A 
2 B 
3 C 
4 D 
5 E 
6 F 
7 G 
8 G 

! 

9 H 
10 I 
11 I 
12 J 
13 J 
14 K 
15 K 
16 L 

17 M 

18 N 
19 N 
20 0 
21 P 
22 Q 

23 P 
24 R 
25 S 
26 T 
27 U 

28 V 
. 29 W 

30 X 
31 Y 
32 Z 
33 Z 

34 a 
35 b 

36 c 
37 d 
38 d 
39 e 
40 f 
41 9 
42 9 
43 h 
44 i 
45 j 

46 k 
47 I 
48 m 

TRITERPANE REPORT (m/z 191) 

North Aleutian Cost 1 

BaselineDGSI Project: 03/529 

Other 10: MMSAK2003·2 15700·16800 Ft. 

Trlterpane Nama Rat Time Area Area% PPM 

C19 Tricyclic Terpane 19.034 6015 3.38 31 
C:!o Tricyclic Terpane 21.874 7099 3.99 37 
C:!1 Tricyclic Terpane 25.203 7122 4.00 37 
~2 Tricyclic Terpane 28.566 2407 1.35 13 
C:!a Tricyclic Terpane 32.797 8048 4.52 42 
C24 Tricyclic Terpane 35.238 4641 2.61 24 
C25 Tricyclic Terpane (22R) 40.295 2186 1.23 11 
C25 Tricyclic Terpane (22S) 40.417 2148 1.21 11 
C24 Tetracyclic Terpane 0 0.00 <1 
C26 Tricyclic Terpane (22R) 44.165 1631 0.92 9 

C26 Tricyclic Terpane (22S) 44.514 1702 0.96 9 

C28 Tricyclic Terpane (22R) 53.039 1972 1 .. 11 10 

C28 Tricyclic Terpane (228) 53.650 2162 1.21 11 

C29 Tricyclic Terpane (22R) 55.602 1854 1.04 10 

~9 Tricyclic Terpane (22S) 56.335 2810 1.58 15 

C27 18aH·Trlsnorhopane (Ts) 57.764 5802 3.26 30 

~717aH-Trisnorhopane (Tm) 59.386 7204 4.05 38 

C30 Tricyclic Terpane (22R) 60.537 3955 2.22 21 

C30 Tricyclic Terpane (22S) 61.356 2020 1.13 11 

C2B 17aH, 18aH,21 bH-28,30-Bisnorhopane 0 0.00 <1 

CS1 Tricyclic Terpane (22R) 0 0.00 <1 

C29 17aH,21bH 25-Norhopane 63.971 2962 1.66 16 

CSl Tricyclic Terpane (22S) 65.157 0 0.00 <1 

C29 17aH,21 bH-Norhopane 65.157 17463 9.81 91 

C29 18aH-Norneohopane (29Ts) 65.436 4596 2.58 24 

C30 17aH Diahopane 66.185 6489 3.65 34 

C:!917bH,21 aH-Normoretane 67.162 3698 2.08 19 

C30 18aH+18bH-Oleanane 68.034 5242 2.94 27 

Cso 17aH,21bH-Hopane 68.609 23750 13.34 124 

Cao 30-Nor-29-homo-17aH-hopane 0 0.00 <1 

Cso 17bH,21 aH-Moretane 70.196 4081 2.29 21 

Cgg Tricyclic Terpane (22R) 0 0.00 <1 

C33 Tricyclic Terpane (22S) 0 0.00 <1 

C3l 17aH,21bH-Homohopane (22S) 72.671 9334 5.24 49 

C31 17aH,21bH-Homohopane (22R) 73.177 8273 4.65 43 

Cao Gammacerane 73.613 1236 0.69 6 

C34 Tricyclic Terpane (22R) 0 0.00 <1 

C34 Tricyclic Terpane (22S) 0 0.00 <1 

Ca2 17aH,21bH-Bishomohopane (22S) 75.897 5228 2.94 27 

C3217aH,21 bH-Bishomohopane (22R) 76.577 3989 2.24 21 

C3S Tricyclic Terpane (22R) 0 0.00 <1 

C3S Tricyclic Terpane (22S) 0 0.00 <1 

C33 17aH,21bH-Trishomohopane (22S) 79.593 3043 1.71 16 

CS3 17aH,21 bH-Trishomohopane (22R) 80.552 2329 1.31 12 

C34 17aH.21bH-Tetrahomohopane (228) 83.446 2093 1.18 11 

C34 17aH,21bH-Tetrahomohopane (22R) 84.579 1341 0.75 7 

C35 17aH.21bH-Pentahomohopane (228) 87.142 1295 0.73 7 

C3S 17aH.21bH-Pentahomohopane (22R) 88.467 802 0.45 4 

Copyright©, DGSI, 1997 
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Sample No. MMOOOOO2 

No. 10 

1 A 
2 8 
3 C 
4 0 
5 E 
6 F 

7 G 

8 H 

9 I 
10 J 
11 K 
12 L 
13 M 
14 N 
15 0 
16 P 
17 Q 

18 R 
19 8 
20 T 
21 U 
22 V 
23 W 
24 X 
25 Y 
26 Z 
27 a 
28 b 
29 c 
30 d 

31 e 

STERANE REPORT (m/z 217) 

North Aleutian Cost 1 

BaselineDGSI Project: 03/529 

Sterane Name Ret Time 

C21 diasterane 
C21 abb sterane 29.12 
C22 diasterane 
Cn abb sterane 33.86 
C27 ba diasterane (20S) 48.51 
C27 ba diasterane (20R) 50.06 
C27 ab diasterane (20S) 
C27 ab dlasterane (20R) 
C28 ba diasterane (20S) 52.29 
~8 ba diasterane (20R) 54.03 
C28 ab diasterane (208) 
C27 aaa sterane (208) 55.22 
C27 abb ster-(20R)+CZ9 ba dia-(20S) 55.78 
C27 abb sterane (20S) 56.11 
C28 ab diasterane (20R) 
C2i aaa sterane (20R) 57.00 
C29 ba diasterane (20R) 57.63 
C29 ab diasterane (20S) 
C28 aaa sterane (208) 59.30 
CZ9 ab diasterane (20R) 
C28 abb sterane (20R) 60.03 

C28 abb sterane (208) 60.43 
C28 aaa sterane (20R) 61.50 
C29 aaa sterane (20S) 62.80 
C29 abb sterane (20R) 63.62 
C29 abb sterane (208) 63.95 
C29 aaa sterane (20R) 65.37 

C30 aaa sterane (208) 
C30 abb sterane (20R) 

C30 abb sterane (20S) 

C30 aaa sterane (20R) 

Area Area% PPM 

0 0.00 <1 
5052 6.47 26 

0 0.00 <1 
1651 2.12 9 
4657 5.97 24 
3373 4.32. 18 

0 0.00 <1 
0 0.00 <1 

5534 7.09 29 
2876 3.68 15 

0 0.00 <1 
2365 3.03 12 
8460 10.84 44 
4792 6.14 25 

0 0.00 <1 
2951 3.78 15 
7475 9.58 39 

0 0.00 <1 
2295 2.94 12 

0 0.00 <1 
2565 3.29 13 

4212 5.40 22 
2317 2.97 12 
3306 4.24 17 
5296 6.79 28 
4258 5.46 22 
4617 5.92 24 

0 0.00 <1 
0 0.00 <1 

0 0.00 <1 

0 0.00 <1 
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North Aleutian Cost 1 
BaselineDGSI Project: 03/529 

C27 Steranes 

C28 Steranes 

FIGURE 9 - Distribution of C27-C29 regular steranes from gc-ms data. 



Isotope DataFrom: Bob Olson [BOlson@baselinedgsi.com) 
Sent: Wednesday, November OS, 2003 10:49 AM 
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 quantities 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'. 

-----Original Message-----
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@rnms.gov 



United States Department of the Interior 

Attn: Dr. Bob Olson 
Baseline DGSI 
8701 New Trails Drive 
The Woodlands, TX 
77381-4241 

. Tel: 281-681-2200 

MINERALS MANAGEMENT SERVICE 
Alaska Outer Continental Shelf Region 

949 East 36th Avenue, Suite 300 
Anchorage, Alaska 99508-4363 

03 September 2003 

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 lib 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 infonnation. 

Sample MMSAK2003-2 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]1[Cl+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." 



2 

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 MM:S 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 

2 



-----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 quantification along with some commonly used ratios. 

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

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

GeMS 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 our format but then came to realize the work we had done for 
you previously was before PeakView. 

Let me know if you have any additional problems. 

Let me know if you experience nay additional problems. 

Bob 


