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» EXLOG/ BROWN &€& RUTH LABORATORIES INC.

v 8985 EAST NICHOLS VENUE, SUITE 200, ENGLEWOOD, COLOR O 80112

September 28, 1987

Ms. Valerie A. Krass
Amoco Production Company
P.O. Box 800

Denver, Colorado 80201

Dear Ms. Krass:

Attached are the results of our analysis of the 61 outcrop samples submitted with your

letter of September 4, 1987. All unused sample material is being retained pending further
instructions.

We appreciate the opportunity to be of service to Amoco. If you have any questions
regarding these data, then please contact .us.

Very truly yours,

EXLOG/BROWN & RUTH LABORATORIES, INC.
Z Lo, %Lz%

Gary W. Ruth

GWR/pw

cc: Mr. Peter K.H. Groth e 5
Geological Associate - Special Projects

i~



Results of Total Organic Carbon Analysis and Rock-Eval Pyrolysis

Sample Depth TOC S1 S2 S3 Tmax Production Hydrogen  Oxygen
Number (ft) (Wt.%) (mg/g) (mg/g) (mg/g) (°c) Index Index Index
6338-001 87-22-2 1.99 0.11 3.91 0.45 436 0.03 197 23
6338-002 87-22-3 0.58 <0.10 <0.10 0.35 o --= --- 61
6338-003 87-22-4A 0.91 0.28 0.87 0.43 452 0.25 95 48
6338-004 87-23-1 1.75 <0.10 <0.10 0.73 o —— = 41
6338-005 87-23-2 1.19 <0.10 <0.10 1.26 ok ——e ——= 106
6338-006 87-23-3 1.41 <0.10 <0.10 0.98 e -—- -—= 70
6338-007 87-23-4 0.57 <0.10 <0.10 0.44 ** e i 77
6338-008 87-23-5 4,70 <0.10 <0.10 0.81 % s R 17
6338-009 87-23-7 0.18 s e s e -== - -
6338-010 87-23-8 0.15 s e - -== -== -== ===
6338-011 87-23-9 0.98 <0.10 <0.10 <0.10 ok -—- -== ===
6338-012 87-23-9B 1.05 <0.10 0.26 0.11 wk - 25 10
6338-013 87-23-11 0.15 -—= == s == s e ===
6338-014 87-23-13 0.53 <0.10 0.28 <0.10 *¥ A 53 -—=
6338-015 87-23-14 0.86 <0.10 0.10 0.14 W —— 12 16
6338-016 87-24-1A 1.64 <0.10 0.62 0.16 441 -—= 38 10
6338-017 87-24-1B 0.78 0.16 0.48 0.10 443 0.25 61 13
6338-018 87-24-1C 0.65 <0.10 0.14 0.22 448 === 21 34
6338-019 87-24~-1E 0.84 <0.10 <0.10 0.12 e = - 14
6338-020 87-24-1F 0.86 <0.10 0.19 0.11 455 —— 22 12
6338-021 87-24-1G 0.25 ——- -—- -—- -—- -—= Sk s
6338-022 87-24-2A 1.33 <0.10 0.77 0.11 446 —— 58 9
6338-023 87-24-2B 1.28 0.13 0.88 0.12 444 0.13 69 9
6338-024 87-24-3 1.14 0.11 0.41 0.24 455 0.21 36 21
6338-025 87-24-3B 1.49 0.27 1.11 0.18 453 0.20 74 12
6338-026 87-24-4A 1.44 0.10 0.55 0.10 456 0.16 38 7
6338-027 87-24-4B 1.06 <0.10 0.40 0.11 451 = 37 10
6338-028 87-24-5 2.26 0.91 2.42 0.18 455 0.27 107 8
6338-029 87-24-6 0.50 <0.10 0.27 0.10 ¥ -—- 55 21
6338-030 87-24-7 0.99 0.26 0.45 0.63 459 0.36 46 64
6338-031 87-26-1 0.70 <0.10 0.16 0.33 480 === 22 48
6338-032 87-26-1A 7.81 0.21 7.81 0.23 449 0.03 100 3
6338-033 87-26-2 0.17 s -—- -— == - -—= -—=
6338-034 87-26-3 10.24 0.83 5.73 0.20 474 0.13 56 2
6338-035 87-26-3B 5.74 0.18 1.41 0.33 474 0.11 26 6
6338-036 87-26-4 0.22 -—= e s S i - -
6338-037 87-26-5 0.78 <0.10 <0.10 <0.10 526 o -—= -—
6338-038 87-26-6 6.24 0.26 2.32 0.55 460 0.10 37 9
6338-039 87-26-7 0.18 S = ——— e -—= -—= -—
6338-040 87-26-8 2.89 0.13 1.09 1.10 489 0.10 38 38
6338-041 87-27-2 15.08 0.33 7.18 1.29 456 0.04 48 9
6338-042 87-27-3A 1.14 0.11 0.19 0.25 466 0.36 17 22
6338-043 87-27-3C 6.90 0.82 3.38 0.98 466 0.20 49 14
6338-044 87-27-4 0.25 —— e -—- s -— -—- -—-
6338-045 87-27-5 0.26 -—= -—- i = -— -—= -—

** Unable to determine due to insufficient S$2 yield, multiple peaks, etc.



Results of Total Organic Carbon Analysis and Rock-Eval Pyrolysis

Sample Depth TOC S1 S2 S3 Tmax Production Hydrogen Oxygen
Number (£t) (Wt.%) (mg/g) (mg/g) (mg/g) (°c) Index Index Index
6338-046 87-27-6 22,14 1.05  40.13 1.02 446 0.03 181 5
6338-047 87-27-7 3.78 0.43 1.65 0.33 465 0.21 44 9
6338-048 87-27-8 10.55 0.28 4,64 1.75 464 0.06 44 17
6338-049 87-28-6 0.18 e S s S S e -—-
6338-050 87-28-7A 8.41 0.31 2.80 0.50 480 0.10 33 6
6338-051 87-29-1A 0.37 - —-— —— --= --- = s
6338-052 87-29-2A 1.56 0.64 1.75 0.20 445 0.27 112 13
6338-053 87-29-2B 2.21 0.73 2.26 0.23 448 0.24 103 11
6338-054 87-29-3A 2.10 <0.10 3.44 0.16 439 —rmee -—= 8
6338-055 87-29-4A 0.91 <0.10 0.31 0.24 459 == 34 26
6338-056 87-29-5A 35.34 1.61 111,33 0.38 452 0.01 315 1
6338-057 87-29-6A 0.39 -—- s == s e e ——=
6338-058 87-29-7A 27.72 2.76 84.25 0.81 443 0.03 304 3
6338-059 87-29-8A 1.73 <0.10 0.75 0.28 449 0.09 43 16
6338-060 87-29-9A 0.35 - --- . CEE S = s
6338-061 87-29-9C 1.44 <0.10 0.21 505 0.21 15 40

0.58

** Unable to determine due to insufficient S2 yield, multiple peaks, etc.
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VISUAaL KEROGEN SUMMARY CHART

Sample Nusher R-4458

CLIENTY s ovuvavvsevss AMOCD PRODUCTION COMPANY CLIENT Ihvuvessreves R-445

FILE Inennoouout R"4458 NELL NﬁHE{-!OOb!OiO!O LEﬁSE DT 87"24"25
ANALYST4sesansannses Ko W SCHUAR DATE v vevarversens, 2-8-88

DEFTH: vosvevvvversss ODUTCROP FORMATION/AGE e+ vy e e IFEWIN; JURASSTC-CRET.
TYFE SAMFLE s +vssas s OUTCROP LOCATION/COUNTRY ..., POINT HOPE, ALASKA

FERCENT ORGANIC CONSTITUENTS

7% fAlgas (Cystsy etc.) Foraeiniferal Linings

Bitumen (Inc. Fibrils Plant Cuticle-Vitrinite Undiff.
Amorphous Type 1 {(Massive-Fluffy) 13% Vitrinite (Angular-Structured)
Amorphous Type 2 (Globular) Scolecodonts (Morms Jaws)

331 dmorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spores (Simpley Non-Trilete) Graptolite Debris
Fungal Debric (Spores and/or Hyphae) 7% Inertinite (Inc. Pyrite)

7% Trilete Spores and/or Follen Pyrobitumen

13% Flant Tissug-Mewbranous Debris Skeletal Fragments (Diatoms, etc.)

THERMAL HATURITY INDEX (TAI)

Staplin Geg-Strat % of Tal color State of
Fopulation Expanded Ince ... Haceral based_on Haturity
Lo {Fri) 2 to 24 387 *50% trilete spores/pollen Hature

ADDITIONAL FARAMETERS

ToC oM QOM_ {oil prone) #“FL FSI Fl
-1.00 4,33 Very Poor % to 107 1,55 Fop. 1 5.00
COMMENTS ACCESSORY MINERALS

Unid, crystals on Kerogen slide - Rare
Pyrite crystals on Kerogen slide - Rare

NOTEY ALL INFORHATION CONTAINED HERETN IS FROPRIETARY.




VISUAL REROGEMN SUMMAaRY CHaRT

Somple Number FR-4459

CLIENT s vevnesrsery AMOCO PRODUCTION COMPANY CLIENT IDvsvseviess. R-4459

FILE Iunennnnu R"MSQ ’ MELL NﬂMEeennuue LEﬁSE UT 87".74'3
ANALYST v uvvavsnrerss Ko W, SCHWAR DATE s seveservsivanvss 2-8-88

DEFTH  veevvevensenss OUTCROP FORMATION/AGE 4 vy +0 s PIFEWIKG JURASSIC-CRET.
TYFE SAMPLE:+vvvvs s OUTCROF LOCATION/COUNTRY ., . FOINT HOPE, ALASKA

FERCENT ORGAMIC COMNSTITUENTS

7% Algae (Cystsy etc.) Foraminiferal Linings

Bitumen {Inc, Fibrils Plant Cuticle-Vitrinite Undiff,
Amcrphous Type 1 (Massive-Fluffy) 74 Vitrinite (Angular-Structured’
Amorphous Type 2 (Globular) Scolecodonts (Morms Jows)

57%  Amorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spores (Simple, Non-Trilete) Graptolite Debris
Fungal Debris (Spores and/or Hyphae) 7% Inertinite (Inc, Pyrite)

7% Trilete Spores and/or Follen Fyrobitumen

14% Plant Tizsue-Meabranous Debris Skeletal Fraguents (Diotoms, etc.)

THERMAL MATURITY INIOEX (TAI)D

Staplin Geo—-Strat A of TaI color State of
Fopulation Expanded Inc, . Maceral based_on Haturity
Ie (Fri} 24 4,50 0% trilete spores/pollen Mature

ADDITIONAL FPARAMETERS

Toc O QO __(oil_prone) £FL FSI FI
-1,00 3,21 Very Foor 0% to 4% 1.73 Pop: 1 3.00

COMMENTS ALCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

NOTE: ALL INFORHATION CONTAINEL HEREIN IS FROFRIETARY.




VISUAL KEROGEN SUMMARY CHART

Sample Number R-4440

CLIENT vuvvvvavavers AHOCD PRODUCTION COMPANY CLIENT IUivesersnses R-4460
FILE Inueunnoue R"4460 NELL NﬁHEo'Honnno LEﬁSE DT 87"24“35
ﬁHﬁl_‘]’STQO)'Q&Ql)OI#O K' wl SEHHﬁH ['ﬁTEi)'O’O’(-QQ ’40’0" 2_8_88
DEF{H; LR RN R Y] UUTCRQP FUHHﬁTIBN/ﬁF‘L; LEIEE XY ?IPEHIF‘; J‘U"::ﬁSCIIC‘C-F\'F{ +
TYFE SANFLE.+ . s ey OUTCROP LOCATION/COUNTRY +vs» FOINT HOFE, ALASKA
FERCENT ORGANIC CONSTITUENTS
Aloae {Cysts, etca) Foraminiferal Linings
Ritumen {Inc. Fibrils Flant Cuticle-Yitrinite Yndiff.
Amorphous Type 1 (Massive-Fluffy) 74 Vitrinite (Angular-Struciurved)
fmorphous Type 2 (Globular) Scolecodonts (Norms Jaws)
7% Amorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spores (Simple, Mon-Trilete) ' Graptolite Debris
Fupgal Debris (Spores and/or Hyphae) 7% Inertinite (Inc, Pyrite)
74 Trilete Spores and/or Follen Pyrobitumen
2% Plant Tissue-Membranous Debris Skeletal Frogments (Distoms, etc.)
THERMaAL MATURITY INDEX (TAI)
Staplin Gec-Strat % of TAI color State of
Fopulatian Expanded Incs . Haceral based on Haturity
is (Fri) 2 to 2t 347 »30% trilete spores/pollen Mature
AODITIOMAL FARAMETERS
TOg OorI Q0M_ (oil prone) =FL ig=3 1 FI
~1.00 4.43 Very Poor 0% to 4% 1,35 Pop, 1 5,00
COMMENTS ACCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Rare

NOTE: ALL INFORMATION CONTAINED HERETM IS FRUPRIET&RY,




VISHUaL KEROGEN SUMMARY CHART

Samele Number F-4441

CLIENT v vsvnnvrrsss AHOCO FRODUCTION COMPANY CLIENT IDvsussrress R-4441

FILE Inuuuonnn R‘4461 “EU_ NﬁHEHH»HHH LEﬁSE DT 87“?4‘4ﬁ
ANALYST s ssvussnarnrs Ko We SCHUAR OATE evvvvvsnnasnves 2-3-88
DEPTH: e v veuvuesss. DUTCROP FORHATION/AGE . +sovvs IPEWIK) JURASSIC-CRET.
TYFE GAMPLE . .y vyy . NUTCROP LOCATION/COUNTRY v« POINT HOFE, ALASKA

FERCENT ORGANIC CONSTITUENTS

Alpae (Cysis; etc.) Foraminiferal Linings
Bitumen {Inc, Fibrils Flant Cuticle-Vitrinite Undiff.
Amorphous Type 1 (Massive-Fluffy) 7% Vitrinite (Angular-Structured)
Amorphous Type 2 {Globular) Scolecodonts (Hores Jaws)

3% dmorphous Type 3 (Finely DMisseminated) Chitinoznan Debris
Spores (Simple, Non-Trilete) Graptolite Diebris
Fungal Debric (Spores and/or Hyphae) 71 Inertinite (Inc, Pyrite)

7% Trilete Spores and/or Follen Fyrabitumen

217 Flant Tissue-#embranous Debris SKeletal Fragments (Diatoms, etc,)

THERHMAL. HMATURITY INDEX (TAI)

Staplin Geo-Strat 4 of TaI color Gtate of
Population Expandey Inge .. Haceral_ based_on Haturity
e {Prid 2 to 2t 1.67 +a0% trilete spores/nollen Mature

ADDITIONAL FARAMETERS

TGE M GOM _(0il prone) ZFL FSI FI
1:00 4:43 Very Foor 0% to 4% 1,33 Pops 1 5,00
COMMENTS ACCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

NOTE: ALL TNFORMATION CONTAINED HEREIN IS FROFRIETARY.




VISUAL KEROGEM

CLIENT: «vasseserrress AMOCD PRODUCTION COMPANY
FILE ID&O}(&{%)"GO( R‘4462
ANALYSTy s vvssirrves Ko e SCHWAR
DEFTH s e cvvsvnveese OUTCROP

TIFE SAMFLE. «+svyys . QUTCROF

FERCENT ORGANIC

Algae (fysts, ete,)
Rituwen (Inc. Fibrils
Amarphous Type 1 (Massive-Fluffy)
137 Amorphous Type 2 (Globular)
301 fmorphous Type 3 (Finely Disseminated)
Gpores (Gimpley Mon-Trilete)
Fungal DBebris {Spores and/or Hyphae)
6% Trilete Swores and/or Follen
197 Plant Tissue-Hewbranous Diebris

SuUMrFARY CHART

Sample Number R-4447

CLIENT ID!)QDD{!)&QD R"4462

UELL NﬁHEi%fibfilibl LEASE OT 87"24'43
DATE4¢§aoﬁvOior|offf 2‘8‘88
FORMATION/ABE o4+ +++4 IPERIK; JURASSIC-CRET,
LOCATION/COUNTRY ..., FOINT HOPE, ALASKA

COMSTITUENTS

Fornginiferal Linings
Flant Cuticle-Vitrinite Undiff,
6% Vitrinite (Angular-Structured)
Scolecodonts (Worms Jaws)
Chitinozoan Debris
Graptolite Debris
6% Inertinite (Inc, Pyrite)
Pyrabitumen
Skeletel Frageents (Diatoms, etc.)

THERMAL MATURITY INIDEX (TAI)

Staplin Gep-5trat i of
Fupulation Expanded Ingce . Haceral
1o (Pri 2 to M 3,67 ¥501

TAI colar State of
based_on Haturity
trilete spores/pollen Hature

ADITIONAL PARAMETERS

O X Q@0 _ (oil prone)
4,25 Very Foor

NOTED ALL INFORMATION CONTAINED HEREIN IS FROFRIETARY.

n Confidence

AFL ESX PI
0% to 4% 1,55 Paps 1 5400

Unid, crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen clide - Rare



VIsual KEROGEN SUMMARY CHART

Sumple Mumber R-4443

CLIENT s vuvaesoveers AMOCD PRODUCTION COMPANY CLIENT Il evssivesee R-4443

FILE Ujuu-nfuun R‘4465 MELL NﬂHEHHH“Ho LEﬂSE OT 87"24‘“1
ANALYST o vuvrvenessss Ky Wy SCHUAR DATE v evsvanriiaesy 2-8-89
BEFTH: b v cs i evscre o DUTCROP FORMATTON/AGE o+ 4y oo ETIULUK) PERMO-TRIASSIC
TYFE SAMFLEs . :vyey s DUTCROF LOCATTION/COUNTRY 4+« DE LONG MTNS., ALASKA

FERCENT ORGANIC CONSTITUENTS

filgae (Cysts, eb.) Foraminiferal Linings
Ritumen {Inc. Fibrils Plant Cuticle-Vitrinite Undiff.
fmorphous Type 1 (Massive-Fluffyv) BZ Vitrinite (Angular-Structured)
B fmorphous Type 2 (Glabular) Scolecodonts (Harms Jows)
671 Aworphous Type 3 (Finely Tisseminated) Chitinozoan Debris
Spares (Simpley Non-Trilete) Graptolite Debris
Fungal Debris (Spores and/or Hyphae) 8% Inertinite {Inc. Pyrite)
Trilete Spores and/ar Follen Pyrobitumen
87 Plant Tizsue-Hembranous Tebris Skeletal Fragments (Diatoms, etc,)
THERMAL MHATURITY INDEX (TAID
Staplin Gep-Strat uof TAl color State of
Fopulotion Expanded Inc, Haceral based_on Haturity
e (Fri) 2 to 2t 3.80 *a0% plant tissue Mature
AOLITIONAL PARAMETERS
Tac 0L QGM _{oil prone) #FL k=2 8 FI
1.00 4,42 Very Poor 0% to 4% 1,35 Fop, 1 3,40
COMMENT S ACCESSORY MINERALS

Unids crystals on Kerogen slide - Trace
Fyrite crystals on Kerooen slide - Rare

NOTE: ALL TNFORMATION CONTAINED HEREIN 15 PROFRIETARY.




VYISUAL KERGGEM SUMMARY CHART

CLIENT v ovsvnvesesss ANOCO PRODUCTION COMPANY
FjLE IDeeee«§e9e+eao R"44é4

ANALYST v ossevurvvess Ko W, SCHWAR

DEPTHs eveevenenncsee DUTCROR

TYPE SAHFLEs:0e s OUTCROR

FERCENT

Alone (Cysis, etr.)

Ritumen (Inc, Fibrils

fserphous Type | (Massive-Fluffy)
Amcrphous Type 2 (Giobular)

Amorphous Tvpe 3 (Finely Uisseminated)
Spores {Simple; Non-Trilete)

Fungal lebriz (Spores and/or Hyphae)
Trilete Spores and/or Pollen

Sample Number R-4444

CLIENT IB?’Q"OO'&}i R'4464

WELL MAHE..vsvseess LEASE OT 87-24-14
HﬁTEaeosrféoeoosoo¢| 2“8‘88
FORMATION/AGE « + 4+ s TETIVLUK) 7PERMD-TRIASSIC
LOCATION/COUNTRY ..., OE LONG MTHS., ALASEA

ORGANTIC CONSTITUENTS

Foraginiferal Linings
Plant Cuticle-Vitrinite Undiff.
2% Vitrinite (Angular-Structured)
Scolecodonts (Norms Jaws)
Chitinozoan Debris
Graptolite Diebris
13% Inertinite (Inc, Pyrite)
Pyrobitumen

P37 Plant Tissue-Memhranous Lebris Skeletal Fragments {(Riatoms, etc.)

THERMAL HMATURITY INDEX (TATI)
Stoplin Gee-Stret i of TAI calor State of
fopulation Expanded Ings __. Haceral baged on Haturity
le {Frij 2+ 4,50 0% plant tissue Hature
ADDITIONAL PARAMETERS
rog DML QO _ (il prone) =FE 5= 8 EX
1:00 3.00 Very Pour 0% to 4% 1447 Fap. 1 5S¢40

Unid. crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

NOTED ALL INFURHATION CONTAIMED HEREIN IS FROPRIETARY.




YISUAL KERGGEMN SUMMARY CHART

Sample Number R-4445

CLIENT s vvesvvenss ANOCO PROLUCTION COMPANY CLIENT IIhvsvevress R-4445

FILE ID“;HHHHM R‘4465 HELL NﬁHEHHHHHe LEﬁSE o7 87"26‘3
ﬁNﬁLYSTH;HHHHH }‘:a U. SEHHﬁH ['ﬁTEuunenéonue 2"'8'88
DEPTHe s vvevesesens DUTCROF FORMATION/AGE <44 vss s OTUK SH.

TYFE SANPLE. oo vy, fUTCROP : LOCATION/COUNTRY .., . DE LONG MTNS,, ALASKA

FERCENY ORGANIC CONSTITUENTS

filgae (Cysts, eti.) Foraginiferal Linings
Ritumen (Tnc, Fihrils Plant Cuticle-Vitrinite Undiff,
fmarphous Type | (Massive-Fluffy) 8% Vitrinite (Anqular-Structured)
fimorphous Type 2 (Globular) Stolecodonts (Worms Jaws)
47%  tworphous Type 3 (Finely Disseminated) Chitinozaan Debris
Svores {Simpie; Non-Trilete) : Graptolite Debris
Fungal Debris (Spores and/ar Hyphae) 87 Inertinite (Inc, Pyrite)
Trilete Spores and/or Pollen Fyrobituaen
174 Flant Tissue-Mewbranous Debris Skeletal Fragments (Dintoms, etc.)

THERHMAL MATURITY INDEX (TAI)

Staplin Geo-Strat 4 of TAI color State of
Fopulation Expanded Inge __ Haceral based_on : Haturity
Le (Prid 3= to 3 J:67 >0 plant tissue Very Mature

ADDITIONAL FARAMETERS

TOo oML QOH _ {oil prone) #FL PSSl FI
-1:00 4,50 Very Poor 0% to 4% 1,53 Pop. 1 8.00
COMMENT S ACCESSORY MIMERALS

Fyrite crystals on kerogen slide - Trace

NOTEY ALL INFORMATION COMTAINED HEREIN IS FROFRIETARY.
" soxainad In Confidence




WISIAL KEROGEHN

CLIEMT suvvvunvrs ey, ANIDCO PRODUCTION COMPANY
FILE ID}}(%!AQOO#&'O R‘4466
AHALYST s venavrnnse Ko W, SCHUAR

SUMMARY CHaART

Snmple Nugber R-4444
CLIENT Iﬁoétfnfifeef R'44éé

WELL NAME:..«svss:00y LEASE OT 87-24-3R
DﬂTEioo’:fefnfi'fe+e 2'8’88

BEPTHe s ecvvvnvansass OUTCROP FORMATION/AGE « o4+ v oo UNKNDUWN
TYFE GAMFLEesvsevss DUTCROP LOCATTON/COUNTRY. ... DE LONG MTNS., ALASKA
FERICENT ORGANIC COMSTITUENTS

Algae (Cystsy ete)
Fitumen (Inc, Fibrils

Foraminiferal Linings
Plant Cuticle-Vitrinite Undiff,

Amorphous Type 1 (Hassive-Fluffy) 8% Vitrinite (Angular-Structured)
fmorphous Type 2 (Globular) Scelecodonts (Horms Jaws)
871 fmorghous Tvpe 3 (Finely Disseminated) Chitinozoan Debris

Spores (Simples Non-Trilets)
Fungal liebris (Spores and/or Hyphae)
Trilete Spores and/or Faollen

Graptolite Debris
82 Inertinite (Inc, Pypite)
Pyrobitumen

170 Flant Tissue-Newbranous Jebris Skeletal Fragments (Diatoms, etc.)
THERMAL HATURITY INDEX (TAI)
Staplin Gec-Strat % of TAI color Stote of
Populotion Expanded Incs .. Haceral based. an Haturity
I (Pri) 3 to 3l G367 =501 plant tissue Very Hature
ADDRITIONAL FARAMETERS

roc 01 QOM_ (nil prone) %FL PSI FI

~-1.00 4,50 Yery Poor 0% to 4% 1.55 Popy 1 6,50
COMMENTS ALCESSORY MINERALS

Pyrite crystals on Kerogen slide - Trace

NOTED ALL INFORMATION CONTAINED HERETN I5 FROFRIETARY.




YISUAL KERDOGEN SUMMARY CHART

Sample Nusber FR-4467

CLIENT 4assvuvvnessy AHOCD PRODUCTION COMPANY CLIENT IWuyevssnvvve R-4487

FILE Theesnrnsvrnere R-4447 MELL MAME. v4savveess LEASE OT 87-24-4
ANALYST avvuunvnesss Ko Wy SCHUAR DATE ovvivarvssrvess 2-8-88
DEFTH: v vversvreere DUTCROR FORMATION/AGE « v oy oo ETIVLIK) PERMO-TRIASSIC
TYPE SAMFLE. «1s 44y, QUTCROP LOCATION/COUNTRY, .., DE LONG HIM3., ALASKA

FERCENT DRGANIC CONSTITUENTS

Algae (Cysts, etc.) Foraminiferal Linings
Bitumen (Inc, Fibrils Plant Cuticle-Vitrinite Undiff,
Amorphous Type 1 (Massive~Fluffy) 8% Vitrinite {Angular-Structured)
Aworphous Type 2 (Globular) Srolecodonts (Worms Jaws)
624 Aworphous Type 3 (Finely Disseminated) Chitinozoan lebris
Spores (Simple, Non-Trilete) Graptolite liebris
Fungal Debris (Spores and/or Hyphae) 8% Inertinite (Inc. Pyrite)
Trilete Speres and/or Follen Pyrobitumen
23 Plant Ticsue-Mewbronous Dlebris Skeletal Fragments (Diatoms, etc,)

THERMAL. MATURITY INDEX (TaI)

Staplin Ger—Strat % of T41 color State of
Population Expanded Incs Haceral based_on Haturity
1o (Fri) 3= to3 5.67 ¥30% plant tissue Very Mature

ADUITIONAL FARAMETERS

o OmMI QGOM_(pil prone) =FL FST FI
-1.00 4. 46 Very Foor 0% to 4% 1,55 Fop, 1 4,50
COMMENTS ACCESSORY MINERALS

Unid, crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

NOTE: ALL THFORMATION CONTAINED HEREIN IS FROFRIETARY.




VIsSuaL RKEROGEN SUMMARY CHART

Sample Number R-4452

CLIENT o vvevrvens sy AMDCO PRODUCTION COMFANY CLIENT IDvvvvssveses R-4452

FILE IDvuvirvasassss R-44352 WELL MAME.+.vvveusss LEASE OT 87-23-3
ANALYST s svvesreees Ko We SCHWAR DATE vivverirsrvsary 2-8-88
JEFTH: e vsvacrneresss QUTCROP FORMATION/AGE s+ s+ s oo SIKBIRPUKK; PERMIAN
TYFE SAMFLE. vvvvy. e OUTCROP LOCATION/COUNTRY ., o« DE LONG MTNS., ALASKA

FERCENT ORGAMNIC CONSTITUENTS

Algue (Lvstsy etc.) Foraminiferal Linings
Bitumen (Inc, Fibrils Flant Cuticle-Vitrinite Undiff,
Amerphous Type 1 (Massive-Fluffy) 152 Vitrinite (Angular-Structured’
Amarphious Type 2 (Globular) Scolecodonts (Horms Jaws)
624 Amorphous Type 3 (Finely Diszeminated) Chitinozoan Debris
Spores (Bimple, Non-Trilete) Graptolite Debris
Fupgual Diebris (Spores and/or Hyphae) 8% Inertinite (Inc, Pyrite)
Trilete Spares and/ov Pollen Pyrabituaen
131 Plant Tissue-Membranous Debris Skeletal Fragments (Diatoms, etc,)

THERMAL MATURITY INDEX (TAI)

Staplin Geo~5trat % of TAI color State of
Fepulation Expanded Ince . Haceral based_on Haturity
1. (Pri) 3- to3 8,00 #3501 plant tissue Very Hature

ADDITIONAL FARAMETERS

TOC UMl QO#M_(oi] prone) ZFL FS1 FI
=100 4,42 Very Foor 0% to 4% 1.4 Pape 1 6,00
COMMENTS ACCESSORY MIMERALS

Unid, crystals on Kerogen slide -~ Trace
Fyrite crystals on Kerogen slide - Trace

NOTES ALL INFORKATION COMTAINED HEREIN IS FROFRIETARY.




VIsualL KEROGENM SUMMARY CHaART

Sample Number R-4453

CLIENTs v ovsvsevssyer AMOCO PRODUCTION COMPANY CLIENT IDveusversess R-4453

FILE Ilvesessvensees R-4433 WELL NAME:+:esveer., LEASE OT 87-23-5
ANHLYSTG}"OQi!#‘:!'! KQ u' SCHHAB ['ﬁTEQ"Q!If!f".’%QQ 2—8-88

DEFTH: esvsvvsvrsness OUTCROP FORMATION/AGE s v4vvv e KUNA SH.

TYFE SAMFLE+ssvsvvs s OUTCROP LOCATION/COUNTRY ..., DE LONG MTNS., ALASKA

FERCENT ORGANIC CONSTITUENTS

Algae (Cysts, etc.) Forasiniferal Linings
Ritumen (Inc. Fibrils Flant Cuticle-Vitrinita Undiff,
fmorphous Type 1| (Mossive-Fluffy) 131 Vitrinite (Angular-Structured)
Amorphous Type 2 (Globular) . Scolecodonts (Horms Juws)
62%  Amorphous Type 3 (Finely Disseminated) Chitinpzoan Debris
Spores (Simpley Nop-Trilete) Graptolite Debris
Fungal Debric (Spores and/or Hyphae) 8% Inertinite (Inc, Fyrite)
Trilete Spores and/ar Pollen Fyrobitumen
1547 Plant Tissue-Measbranous Debris Skeletal Frogments (Diatoes, etc,)

THERMAL MATURITY INDEX (TAI)

Staplin Geo~Strat % of TAl color State of
Fopulation Expanded Incs . Haceral based_on Haturity
L. (Fri) 3~ to 3 5,00 0% plant tissue Very Mature

ADDITIONAL FARAMETERS

igc oML QoM _ (il prone) ZEL PSI g §
~1.00 4,42 Very Foor 0% to 4% 140 Fap, 1 6,00
COMMENTS ACCESS0ORY MINERALS

Unide crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

NOTES ALL INFORKATION CONTAINED HEREIN IS FROFRIETARY.




VISUAL KREROGEN SUMMARY CHART

Sagple Number R-4455

CLIENT  vevvvvnnasess ANDCO PRODUCTION COMPANY CLIENT IIevasevsnrss R-4455

FILE Inueuoounu R'4455 HELL NﬁHEHeHHHH LEﬁSE DT 87'23"9B
ANALYST o vsveesvrnssse Ko Wy SCHWAR DATE e veversnniesss 2-8-88
MEFTHewssvaravrensss DUTCROP FORMATION/AGE .+ s+ v v . UNKNDWH

TYFE SAMFLE.+s.evy . OUTCROP LOCATION/COUNTRY ., o, DE LONG HTNS., ALASKA

FERCENT ORGANIC CONSTITUENTS

Algae (Cysts, etc.) Fornainiferal Linings
Bitumen (Inc. Fibrils Plant Cuticle-Vitrinite Undiff,
Amorphous Type 1 (Massive-Fluffy) 9% Vitrinite (Angular-Structured)
Amorphous Type 2 {(Globular) Scolecodonts (Horms Jaws)
737 Amorphous Type 3 (Finely Disceminated) Chitinozoan Debris
Spores (8imple, Non-Trilete) Graptolite Debris
Fungal Debris {Spores and/or Hyphae) 9% Inertinite (Inc. Pyrite)
Trilete Spores and/or Follen Fyrobitusen
7% Flant Tissue-Membranous liebris Skeletal Fragments (Diatoms, etc.)
THERMAIL. MATURITY INDEX {(TAI)>
Staplin Geo-5trat 4 of Tal color Stute of
Fopulation Expanded Ince ____ Haceral based on Haturity
1o iFri) 3- to3 G347 0% plant tissue Very Mature
AODITIONAL FPARAMETERS
1o OMI QOM_(oil prone) ZFL FSI L}
~1,00 4,55 Very Foor 0% to 4% 1,40 Pop. 1 5.40
COMMENTS ACCESSORY _HINERALS

Unids crystals on Kerogen slide - Trace
Fyrite crvstals on Kerogen slide - Trace

NOTED ALL INFORMATION CONTAINED HEREIN IS FROFRIETARY,

R

Kmoco Productio

a Company



CLIENT s veverevrasss AMOCO PRODUCTION COMPANY
FILE IH;oeoiqeer)Oro R”4456
ANALYST:vvvenvinasse Ko Wi SCHWAB
BEFTHee)eéfeqeiifioo QUTCROP

TYFE SAMPLE.+»vs ... OUTCROP

VISUAL KEROGEN SUMMARY

CHART

Sample Numhaer R-4454

CLIENT ID&&;&;r)oaoo R'4456

WELL MAME.s+svevesee LEASE 0T 87-24~14
BﬁTEéi"'i'iif!f#)if 2”8'88

FORMATION/AGE +4svvv o -IPEWIKY JURASSIC-CRET,
LOCATION/COUNTRY 44y s POIMT HOFE, ALASKA

FERCENT ORGANIC CONSTITUENTS

71 fAlgae {Cysts, etcy) Foraminiferal Linings
Ritumen (Inc, Fibrils Plant Cuticle-Vitrinite Undiff,
Amorphous Type 1 (Maszive-Fluffy) 74 Vitrinite (Angular-Structured)
fimorphous Type 2 (Globular) Scolecodonts (Horms Jaws)
331 Amorphous Type 3 (Finely Disseminated) Chitinozoan llebris
Spores {Simple, Non-Trilete) Graptolite Diebris
Fungal [lebriz {Spores and/or Hyphas) 7% Inertinite (Inc. Pyrite)
74 Trilete Spores and/or Pollen Pyrobitumen
201 Plant Tissue-Membranous Iehris Skeletal Fragmenis (Dliatoms, etc.)
THERMAL MATURITY INDEX (TAID
Staplin Geo~-8trat % oof TAI color State of
Population Expanded Inc, ____ Haceral baged_on Haturity
1. (Pri} 2 to 4 3487 »30% trilete spores/pollen Mature
ADDITIONAL FARAMETERS
T0C OoMI Qom_ (il prone) =ZFL FSI FI
~1,00 4,280 Yery Foor 0% to 4% 1.58 Pop. 1 5,00

ACCESSORY MINERALS

Unid, crystels on Kerogen slide - Rare
Pyrite crystals on Kerogen slide - Trace

NOTE? ALL INFORMATION CONTAINED HEREIN IS PROPRIETARY.




VIS

CLIENT v ovvvusviaes, AMOCO PROTUCTION CIMPANY
FILE Thsvssrserreree R-4449
ANALYST e vuvvesvsvans Ko We SCHWAR
nEF’THQO%&@O%'EQOQ(‘éf UUTCROF’
TYFE SAHPLE, «vvver s OUTCROP
FERCENT ORGANIC
Algae (Cysts, etc,)
Ritumen (Inc, Fibrils
Amorphous Tyvpe 1 (Massive-Fluffy)
Amorphous Type 2 (Glohular)
a7%  Amorphous Type 3 (Finely Disseminated)
Spores (Simple. Non-Trilers,
Fungal Debris {(Syores and/or Hyphae!
7% Trilete Spores and/or Pollen
217 Plant Tissue-Hembranous Uebris

RERODGEN SUMMARY

CHART
Sample Mumbar R-4449

‘:L:‘:Er” Iﬂunnnfu F\"‘4469

MEU NANE [EER NS N RE LEPISE o7 87"36‘8
BﬁTEnnnnnuuu 2-8-28
FORMATION/AGE oo vv v KUNA SH.
LOCATION/COUNTRY v o0 DE LONG HTNS., ALASKA

CONSTITUENTS

Foraginiferal Linings

7% Vitripite (Angular-Structured)
Gcolecodonts (Hores Jaws)
Chitinozoan Debris
Graptolite Iebri=

7% Inertinite (Inc, Pyrite!
Pyrobhitumen
Skeletal Fragments (Diatoms, etc.)

THERMAL. MATURITY INDEX {(TAI)
Staplin feo-Strat i of TAI color State of
Fopulation Lxpanded Ince . Haceral based_on Haturity
Le (Fri) 3 103 5:47 »50% plant tissue Very #ature
ADDITIONAL PARAMETERS
10c OrI QOM_(oil prone) AFL PSL L
1.00 4.43 Very Poor 0% to 44 155 Fop. 1 5.00

Unid. crystals on Kerogen slide - Trace
Fyrite crystels on Kerogen slide - Trace

NOTE! ALL INFORMATION CONTAINED HEREIN I5 FROFRIETARY .
onfidence




YISUAL KEROGEN SUMMARY CHART

CLIENTY o vsvvvasnerss AMOCO PRODUCTION COMPANY

FILE I[‘i-}ffifiiil‘fil F\"4470
ANALYSToasonwnnaens Ko Wy SCHUAR
DEFTHe s coesvnenncess OUTCROP
TYFE SAMFLE., ¢y ..rs . OUTCROP

FERCEMT

Algoe {Cysts, ele.)
Bitumen (Inc, Fibrils

Amorphous Type 1 (Massive-Fluffy)

Amorphous Typs 2 (Globular)

ORGANIC

0% Amorphous Type 3 (Finely Dissewinated)

Spores (Sipple, Non-Trilets)

Fungal Debris (Spores and/or Hyphae)

Trilete Spores and/or Pollen

Sample Mumber R-4470

CLIENT IB! PEEP A EE Db F\"‘M?O

WELL

HHHEA [ RN LEIQISE DT 87”27"7

[mTEuuuunnane 2'8"88
FORMATIOR/AGE .4+ vy OTUK SH,
LOCATION/COUNTRY, .+, DE LONG MTNS., ALASKA

CONSTITUENTS

Foraminiferal Linings

Flant Cuticle~Vitrinite Undiff.
Vitrinite (Anqular-Structured)
Scolecodonts (Norms Jaws)
Chitinozoan Debris

Graptolite Debris

Inertinite {Inc. Pyrite)
Pyrobitumen

13% FPlant Tissue-Membranous liebris Skeletal Fragments (Diatoms, etc.)

THERMAL MATURITY INDEX (TAI)

Staplin Geo-Strat iof TAI color State of
Population Expanded Inge . Haceral based on Haturity
Ie (Pri) 24 to 3- 500 *50% plant {issue Mature-Very Hature
ADDITIONSL FPARAMETERS
LA ALY 0#MI QOM_ (oil prone) =FL FSL FI
~1,00 T 04 Very Poor 0% to 4% 1.47 Fop: 1 4,00

ACCESSORY MINERALS

Unid, crystels on kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

NOTER ALL INFORMATION CONTAINED HEREIN IS FROFRIETARY.




VISUAL KEROGEN SUMMARY CHART

CLIENT s suveravese ANDCO PRODUCTION COMPANY
FILE TIheivrivervense R-4472

ANALYST suvvnsvvanrse Ko Wy SCHUAR

OEFTH: vovcvenvanesss OUTCROF

TYPE SARFLE .0 vy 0 OUTCROP

Somple Number R-4472

ELIFNT Innouunn F\"‘4472

WELL MAME..:::.00ee LEASE 0T 87-27-3A
HﬁTEHHHMHHHH 2"'8"88
FORMATION/AGE <4y suy TOTUK SH,
LOCATION/COUNTRY ooy DE LONG HTNS,, ALASKA

FERCENT ORGANIC CONSTITUENTS

Algae (Cysts, etc.)
Ritumen (Inc, Fibrils
Amarphous Type 1 (Hassive-Fluffy)
Amorphous Type 2 (Globulor)
pmorphous Tyoe 3 (Finely Disseminated)
i Gpores (Simple, Non-Trileta)
Fupgal Debris (Spores and/or Hyphae)
Trilete Spores and/or Follen
% Flant Tissue-Membranous Debris

Foraginiferal Linings
Plant Cuticle-Vitrinite Undiff.

74 Vitrinite {Angular-Structurad)
Scolecadonts (Woves Jaws)
Chitinozoan Debris
Graptolite Diebiris

147 Inertinite (Inc, Fyrite)
Pyrobitumen
Skeletnl Fragments (Diatoms, etc.)

THERMALL MATURITY INDEX (TAI)

Staplin fec-Gtrat i of TAI color State of
Fopulation Expanded Incs Haceral based _an Maturity
Lo APri} 2+ to 3 F:00 =507 plant tissue Mature-VYery Hature
ADLTTIONAL FPFARAMETERS
100 AL Y QOM _ (01l prone) F k. Pol FI
1.00 4,44 Very Foor 0% to 4% 1.53 Pop. 1 4.5
LOMMENMI T ACCESSORY MINERALS

Diol. or Pyrite rhoabs on palyn, - Trace
Unid. crystals on Kerogen slide - Trace
Fyrite crystals on Keragen slide - Trace

NOTES ALL INFGRMATION COi




VISUAL HERDGEM SUMMARY

CHAaRT

Sample Mumber FR-4473.

CLIEHT oo v vennvness AMOCO PRODLUCTION COMPANY CLIENT I0ssvessvieys R-4472
FILE II‘%{-(%IQ?O’:‘O)O R"‘;‘t;’-{ MELL NﬁHE\‘!fiu\a‘éiiyé LEﬁSE DT 87"?7':“:
ﬁHﬁLYSTHifH;H)!H Kq U. SCHH&B DaTEiiQ!éfi’f(?iti!l 2"8"88

IEPTHe 4o e
TYPE SAMPLE. ..».vss s OUTCROF

JUTCROF

PEE R E PR

FERCENT DRGANIC

dlgae {(Cysts; etcy)
Bitumen (Iac, Fibhrils

FORMATION/AGE:+ s+ ss+ POTUK SH.
LOCATION/COUNTEY, .o+ DE LONG MTNS., ALASKA

CONSTITUENTS

Foraminiferal iLinings
Plant Cuticle-¥itrinite Undiff,

Amorphous Type 1 (Massive-Fluffy) 1% Vitrinite (Angulup-Structured)
Amcrphous Type 2 (Globular) Scolecodonts (Worws Jaws)
377 dworphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spores (Simple, Non-Trilete) Graptolite Debris
Funyal Debris (Spores and/or Hyphie) 74 Inertinite {Inc. Pyrite)
Trilete Spores and/er Follen Fyrobitumen
14% Plant Tiscue~Membranous lebris Skeletal Fragments (Diatoms, etc.)
THERMAL HMATURITY INDEX (TAI)
Staplin Geg-5trat ioof TAI colow State of
Fopulation Expanded Ince . Haceral hased on Maturity
e (Pri) = te 3 1067 *50% plant tissue Very Hature

ADLGITIONAL FPARAMETERS

rog orML QOF_ (ol prone) £FE. (=Y FI
1,80 4,71 Very Foor 0% to 4% 1,55 Pape 1 4,50

Unid, crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

ined In Confidence
“Tlcmpeny




VISUAL RKERDGEM SUMMARY CHART

Sagple Number R-4474

CLIENT v s v unsvvess AMOCO FRODUCTION COMPANY CLIEAT Ty eevsrssss R-4474

T’LE IH;HHHHHH R-4474 MELL Nﬁ“EeHiiunn LEF\SF ar 87"’.’7'1:
AMALYSTvusearenreass Ko W, SCHWAR TATE  ovssvnvivrinse: 2-B-B8
DEFTH 4 vcovvuvsncsso BUTCROP FORMATION/AGE 4 s+ +»» ETTULUK) PERMO-TRIASSIC
TYFE SAMFLE....v.0s. QUTCROP LOCATION/COUNTRY ..., DE LONG MTNS., ALASKA

FERCENT ORGANIC CONSGTITLENTS

Algar {(Cyets, ete.) Foraminiferal Linings
Ritumen (Inc. Fibrils Flant Cuticle-Vitrinite Undiff.
Amorphous Type 1 (Mossive-Fluffy) 38Z Vitrinite (Angular-Structured)
Amorphous Type 2 (Globuiar) Geolecodonts (Worms Jaws)
291 Amorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spoves (Simple, Non-Trilete) Graptolite Debris
Fungal Debris (Spores and/or Hyphae) 5% Inertinite {Inc, Pyrite)
Trilete Apores and/or Pollen Fyrobitumen
271 Plant Tissue-Hewbranous Tlebris Skeletal Fragments (Riatoms, etc,)
THERMAI. MATURITY INDEX (TAI)
Staplin Geg-5trat 4 of TAl color State of
Populution Expanded Ince . Maceral based on Haturity
fe (Fri) 2 to 4 3.80 507 plant tissue Mature
ADLTITIONAL FARAMETERS
oo R L Qo _{oil prone) =FL = FL
~1.00 4,93 Very Foor 0% to 4% 1.92 Pop. 1 5,00
COMMENTS ALCESSORY MIMNERALS

Dol. or Pyrite rhoabs on palyn. - Trace
Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

15 PROFRIETARY.

NOTED ALL



YISUAL KEROGEM SUMMARY DHART

Sample Mumber R-4475

CLIENT v osvvssnvass ANOCO PRODUCTION COMFANY CLIENT THesvsuvsaees R-4475

FILE Thiversrsvrsces R-4475 WELL MNAME:vevsuvsves LEASE OT 87-27-7
ANALYST v snnesvrsss Ko We SCHWAR DATE . svsavvrnssnves, 2-8-88

DEFTH. coicavvevsevns OUTCROP FORMATION/AGE ¢4y ¢4 s OTUK SH,

TYPE SAMFLE. . yeus. . QUTCROP LOCATION/COUNTRY v, OE LONG MTNS,, ALASKA

FERCENT ORGANIC CONSTITUENTS

Algaa {Dysts, etc.) Foriminiferal Linings
Hitumen (Inc. Fibrils Flant Cuticle-Vitrinite Undiff,
Amorphous Type 1 (Massive-Fluffy) 17% Vitrinite (Angular-Structured)
Amorphous Tvpe 2 (Globular) Scolecodants (Worms Jaws)
671 Amorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Spoves (Simpley Non-Trilete) Graptolite Debris
Fungal [ebrie (Spores and/or Hyphuae) 8% Inertinite (Inc, Pyrite)
Trilete Spores and/or Follen Pyrobitumen
8% Flant Tissue-Membranows liebris Skeletal Fragments (Diatoms, etc.)

THERMALL MATURITY INDEX (TAI)

Staplin Gee~Strat L of TAI color State of
Fopulation Expanded Ince Haceral bazed_on Haturity
e tFr3) 2 to 2t 4,00 #50% plant tissue Mature

ADDITIGHAL FARAMETERS

roc oM QOM _ (o1l prong) ' #FE FSI FI
~1.00 4,47 Very Poor 0% to 4% 1.4 Fop: 1 400
EOMHENTS ACCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace




VISUHAL RKERDGEM

CLIENT. v uvsvverrenes AMOCO PROLUCTION COMPANY
FILE ID(eeeooeo;éoo( R"4476

ANRLYST covvevvvsenes Ko Wy SCHWAR
DEFTH: v evvsvesssse DUTCROF

TYPE SAHFLE. o0y ses s DUTCROF

FERCENT ORGANIC

Algae (Cysts, ste,)
Bitumen {Inc. Fibrils
fmerphous Type 1 (Massive-Fluffy)
fmarenous Type 2 {Globular)

27t Amorphous Type 3 (Finely lisseminaied)
Spores {(Simple, Nop-Trilets)
Fungal Dehris (Spaores and/or Hyphae)
Triletr Spares and/or Follen

74 Plant Tissue-Membpanous Dlebris

SUMMARY CHaART
Sample Number R-447¢
CLIENT TBQ??!()}E#(& R‘44?6

WELL MAME...v«vse0ss LEASE 0T 87-27-8
UﬁTE{iOi!iOOQQ')!G’i 2"8'88

FORMATIONAAGE c oo v oo« FT, MTHI CRETACEQUS
LOCATION/COUNTRY ..., DE LONG MTNS., ALASKA

CONSTITUENTS

Foraminiferal Linings
Plant Cuticle-Vitrinite Undiff,
297 Vitrinite (Angular-Struciured)
Scolecodonts (Horms Jaws)
Chitinozoan Debris
Graptolite liebris
7% Imertinite {Inc, Pyrite)
Fyrobitumen
Skeletal Frogments (Diatoms, etc.)

THERMAL. MATURITY INDEX (TAI)

Staplin Geo-Strat i of
Fopulation Expunded Inca Maceral
ie (Pri) - to3 5,67 50

Tl color State of
baged gn Maturity
plant tissup Vary Hature

ADLITIONAL FPARAMETERS

TOE oM GO _ (o1l prone)
~1.00 4.4 Very Poop

mEL A=Y FI
07 to 4% 1,58 Fops |

ALECESS0RY MINEEALS
Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace



WISUAL KERQDGEM SUMMARY CHART

SBample Number R-4477

CLIENT v v vuvev sy sars AMOCO PRODUCTION COMPANY CLIENT IDhvvssunnves R-4477

F.-“_ii IB!Q('«?Q'J’;‘E(’? H""IM?-/' - MELL HﬁHEer“erna LEFISE OT 27"28"?ﬁ
ANALYET . vsussevinens Ko W, STHWAR )

UEFTH eevevnevnncere DUTCROP FORMATION/AGE 44 oo v PRUNA 5H.

TYFE SAMFLE,........ DUTCROP LOCATION/COUNTRY .y o HISHEGUK MTNS., ALASKA

FERCENT ORGAMIC COMSTITUENTS

Foraminiferal Linings

rrils Flant Cuticle-Vitrinite Undiff.
Amorshous Type 1 (Massive-Fluffy) 154 Witrinite (Anguiar-Structured)
fmorphous Tvpe 2 (Globular) Scolecodonts (Morms Jaws)
2% Awmorphous Type 3 (Finely Disseminated) Chitinozoan Debris
Sporas (Simple, Non-Trilete) Graptolite Diebris
Fungal Jebris (Spores and/or Hyphae) 132 Inertinite {Inc. Pyrite)
Trilete Spores and/or Follen Fyrobitumen
87 Plant Tizsue-Memhranous Debris Skeletal Fragmenis (Diatoms, etc.)
THERMAL HATURITY INDEX (TAI)
Staplin Geo-Strat, % of TAI color State of
Population Expanded Inc, . Haceral haged_on Maturity
Ie (Pri) 3= tnd G867 *50% plant tissue Very Hature
ADUITIONASL FARAMETERS
iGg M1 QG (oil prone} “FE PSEL FI
=1.00 4,92 Very Foor 0% to 44 1455 Fap. 1 7.00
LOMMENT G ALCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

o Il HERETH 1% FROFRIETARY.
Famteined Tn Confidence
BBk Compasy




VIGUAL KEROGEM SUMMARY CHART

Sample Number R-4478

CLIENT s v oveanssrerss NHOCO PRODUCTION COMPAMY CLIENT Il vsvssrever R-4478

FTLE I[’i-ff\"ii('iii—{!i R"‘4478 MEU. NHHE%Q.‘Q')!E'.‘!%% LFFJqE OT 87‘:9'Qﬁ
ANM.YSTHHHHH.\H Ke W, SCHNF\B DﬁTEuHHHHHr.\H 2"8’88
HEPTHe e cscensvvnsres DUTCROP FORMATION/AGE ... ovo o ETIVLUR} PERMO-TRIASSIC
TYFE SAMPLE, ...y, OUTCROF LOCATION/COUNTRY, .., POINT HOPE., ALASKA

FERCENT ORGANIC CONSTITHENTS

Algae {Cysts, elc.} Foraminiferal Linings
Ritumen {Inc. Fibrils Flant Cuticle~Vitrinite Undiff.
Amorphous Type 1 {Massive-Flaffy) 9% Vitrinite (Angular-Structured)
Amorshous Type 2 (Globular) Scolecodonts (Horms Jaws)
73% fmorphous Type 2 (Finely Diszeminated) Chitingzoan Debris
Spores (Simple, Non~Trilete) Graptolite Debris
Fingal Debris (Spores and/or Hyphue) Y% Imertinite (Inc, Fyrite)
Trilete Spoves and/or Follen Fyrobitumen
9% Flapt Tissue-Memhrangus Debris Skeletal Fragments (Diatoms, etc.)

THERMAL., MATURITY INDEX (TaAI)

Staplin Geo-Strat % of Tal color State of
Fopulation Expanded Inc: Haceral hased_on Maturity
e (Prid - to? 7.2 =30 plant tissue Hature

ADDITIONAL PARAMETERS

1060 oML QOr__(oil prone) #EL ESI FI
1,00 4,55 Very Poor 0% to 47 1,40 Fope 1 5.00
CONMMENTS ACCESSORY MINERALS

Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

| BbBe Maintained In Confidence
~ Amoco Production Company



HISZUAL KEROGEN SUMMARY CHART

CLIENT. covvevvrsnyss AMOCO PRODUCTION COMPANY
FILE THevevivioersee R-4479
AHALYST oo vvsvnesee Ko We SCHYAR

MEFTH s vvensyyay: DUTCROP

TYFE SAMPLE. ¢ ovsyss OUTEDROP

Bample Number FR-4479

FLIENT I{liéilf X R RN F\"4479

WELL MAME:s+ssvs00s. LEASE OT 87-29-7R
I‘ﬁTEnunuunun ?‘8"88
FORMATION/AGE ¢4 o v s vy ETTULUK; PERMO-TRIASSIC
LOCATION/COUNTRY, oo FOINT HOFE,, ALASKA

FERCEMNT ORGANIC CONSTITUENTS

flgae (Cysis, etr,)

Ritumen {Inc, Fibrils

Aworphous Type 1 (Massive-Fluffy)
Amorphous Type 2 (Blobular)

Amorphous Type 3 {Finely Diczeminatsd)
Sparec (Simpley Hop-Trilets)

Fungal Debris {Spores and/or Hyphae)
Trilete Spores and/or Frllen

94 Flant Tissue-Memhranous lebris

el
[2N]
-

Foraminiferel Linings
Plant Cuticle-Vitrinite Undiff.
Vitrinite (Angular-Stractured)
Scolecadonts (Horms Jows)
Chitinozoan Debris
Graptolite Debris
9% Inertinite (Inc, Pyrite)
Pyrobitumen
Skeletal Fraguents (Diatoms, etc.)

-3
Eatd

THERMAL HATURITY IHDEX (TAI)

Stapiin Geg-Sirat *of Jtate of
fopulation Expanded Ince . Haceral Haturity
Le (Pri) 2 to 2 3,20 *501 plant tissue Mature
SONITIONAL PARAMETERS
oo oM QOr_ {oil prope) =FE PSX FI
~1,00 4.5 Yary Poor 0% to 4% 1,35 Pop, 1 53.00

ACCESSORY MIMNERALS

Upid, crystols on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace

gEREIN 15 FROFRIETARY,

2o ained [ Confidence
uction Company



YISUAL KEROGEN

CLIENT v vsevnsnsress AHOCO PRODUCTION COMPANY
FILE IBGQV’{)#Q)G{}# R'4480
AMALYSTwvvvvvsnennass Ko W, SCHUAR

HEF’TH‘ FIEELEE T EE LR QUTCH{}FI
TYFE SAMFLE...osvvs . DUTCROP
FERCEMT DRGANIC

T Algae (Lvstse st

Bitumen (Tncs Fibirils

fmarohious Type 1 (Massive-Fluffy)

Amorphous Type 2 (Glchular)
331 Amorphous Type 3 (Finely llisseminated)

Gpores (Simple, Non-Trilete)
Fangal Debiriz {(Spores and/or Hyphie)
7% Trilete Spores and/or Follen

SUMMaRY CHaRT

=y
o

ample Humber  R-4480

CLIENT IDhsesecrees, R-4430

HELL ﬂﬁﬁEé!}ie%éifQé LEASE 07 87'2?'3&
ﬂhTE,..,;‘ﬁ...»;;.e» 2"8‘88
FORMATION/AGE . 4s sy« EVIVLLK} FERMD-TRIASRIC
LOCATION/COUMTRY ... DE LONG HTNS,, ALASKA

CONSTITUENTS

Foraminiferal Linings

Flant Cuticle~Vitrinite Undiff.
Vitrinite (Angular-Stractured)
Scolecodonts (Horms Jaws)
Chitinozoan Debris

Graptolite lebris

Tnertinite (Inc, Pyrite)
Pyrobitumen

~J
e

Flani Tissue-Membranous [ebris Skeletal Fragments {(Diatows, etc.)
THERMAL. HMATURITY INDEX (TAID
Staplin Gep-Strat %oof T8I color State of
Fopulation Exparded Ince . Haceral based_on Haturity
Le {Fri) 2 to 2 2 Rt trilete spores/pollen Mature
SOUITIOMNAL FARAMETERS
RN L (3003 (0il prone) =EL FST FI
=1,00 4. 20 Very Faor 31 to 107 1.53 Pope 1 5.00
COMMENTS ALCESSORY MINERALS
[ol, or Pyrite rhombs on palyn. - Trace

atrined In Cocfidence

e apara e

Unide crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace



VISUAL KEROGEM SUMMARY CHART

Sample Number R-4431

CLIENT s svvveveviesss AHOCD PRODUCTION COMPANY
FILE Tlheseeosvrners e R-4481
ANALYST ooy vherinvsss Ky Wy SCHWAR
DEFTHe s ev i evvvvneess QUTCROP

TYPE SANFLE,vvvvsv, QUTCROP

CLIEHT IDQG)!Q!!%OQ! R'4481

MELL NAME. ... veecsss LEASE 0T 87-29-54
DﬁTEéii&&iOifﬁf%i”l 2"8'88
FORMATION/AGE <44 sy s e ETTULUK! PERMO-TRIASSIC

LOCATION/COUNTRY ..., DE LONG MTNS., ALASKA

FERCENT ORGANIC CONSTITUENTS

Algar (Cysis, elc,)
Bitumen (Inc, Fibrils

fuorphois Type 1 (Hassive-F

Amorphous Type 2 (Globular)

inffy)

174

Foraminiferal Linings

Plant Cuticle-Vitrinite Undiff,
Vitrinite (Angular-Struciured)
Scolecodonts (Worms Jaws)

Amorphous Type 3 (Finely lisseminated)
4% Spores (Simpley Non-Trilete)

Fupgal Iebriz (Spores and/or Hyphae) Y
8% Trilete Spores and/or Pollen

Lhitinozoan Debris
Graptolite Debris
Inertinite {Inc. Pyrite)
Pyrobitumen

A4Y Flant Tissue-Membranous Debris Skeletal Fragments {Diatoms, etc,)
THERMAL HMATURITY INDEX (TATI)
Staplin Geo-Strot i of Tal color State of
Fopulation Expanded Ince . Haceral based on Haturity
fe (Pri) 2- to 2 3.20 501 trilete spores/pollen Mature
AODNTITIONAL FARAMETERS

Tag umr GOM_ (0l prone) =E P31 L}

-1.00 4,54 Fair ‘”Z 1o 65% 311 PDDQ 19300
COMMENTS . ALCESSORY MIMERALS

Bpls or Pyrite rhoabs on palyn, - Trace
Unid. crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

b 15 FROPRIETARY .




VWISUNL KEROGEM SUMMARY CHART

CLIENT s ssvevunanres ANOCO FRODUCTION COMPANY

FILE ID(‘iiéﬂéééx‘i’(‘f;

R-4432

ANALYST: vsuvsvvnevse Ko W SCHWAR

}‘.'FF’TH}Q?:‘G&%!é.‘%%‘.’-&:’

OUTCROP

TYFE SAMFLE- ... .ys 0 OUTCROP

18%
&1

Population

FERCENTY

Algae (Cysts, etc.)

Ritugen {(Inc. Fibrils

finorphous Tvpe 1 (Massive-Fluffy)
Amorphous Type 2 (Globular)

Amorphous Type 3 (Finely Disseminated)
Spores (Siapley Non-Trilete)

Fungal Nebric (Spores and/or Hyphae)
Trilete Spores ond/or Pollen

Flant Tissue-Hemhranous Debris

w.?A”S FROFRIETARY

Sample Number R-4482

CLIENT IDusavessevss R-4482
WELL NAME vvvvsrsess LE 5F 01 87-27-74
DﬁTE H.Houylﬂfnz
FORMATION/AGE sy £

LOCﬂTIDN!CUUNTRY.,.f [iE

i
8-8
T*ULUh‘ PERMO-TRIASRTC

LONG MTNS., ALASKA

DRGANIC CONSTITUENTS

Foraminiferal Linings
Flant Cuticle-Vitrinite Undiff.
247 Vitrinite (Angular-Structured)
Scolecodonts (Horms Jaws)
Chitinozoan Debris
Graptolite Debris
4L Inertinite (Inc, Pyrite)
Pyrobitumen
Skeletal Fragments (Diatoms, etc.)

THERMAL, MATURITY INDEX (TAI)

Stanlin Geg-Strat % of TAI color State of

Expunded Inge Haceral_ bosed_on fiaturity

2= tn 2 320 =501 plant tissue Hature

ADNITIONSL FARAMETERS
(41 L0 (ol prone) AFEL =3 FI
4,71 Fair 417 to 697 2,59 Pop, 1 5.00

rg ACCESSORY MINERALS

Unid, crystals on Kerogen slide - Trace
Fyrite crystals on Kerogen slide - Trace



VISIAL KEROGEM

CLIENTs svsvvnvsenses ANOCD PRODUCTION COMPANY
FILE IDiecsresssrens R-4483
ANALYST e cvvesvarenss Ko Wy SCHWAB
TEFTH s essvsvvensass DUTCROP

TYFE SANFLE . o2 syys . DUTCROP

SUMMARY CHART

Somple Number R-4483

CLIENT I[’nnto IEE NS F:‘4"'1!83

WELL MAME:.+vv.s.0.o LEASE OT 87-29-2%
DﬁTE;sooo;;*o&etevor 2‘8'88
FORMATION/AGE+ v ..o POTUR SH,

LOCATTON/COUNTRY oo, DE LONG NTNS,, ALASKA

FERCENT ORGANIC CONSTITUEMTS

flgae {Lvats, etcy)

Bitumen (Inc. Fibirils

Amorphous Type | (Massive-Fluf'fy)
Amernhaus Type 2 (Globular)

Foraminiferal Linings

Flant Cuticie-Yitrinite Undiff.
127 Vitrinite (Angular-Structured)

fcolecodonts (Morns Jows)

47¢  Amorphous Type 3 (Finely Disseminated) Chitinozoan febris
Spores (Simpley Non-Trilate) Graptolite Debris
Fungal Debris {Snores and/cr Hyphae) &1 Inertinite (Inc, Pyrite)
&% Trilete Spores and/or Follen Fyrobitumen
244 Plant Tissue-Mewbranous Debris Skelatal Frogments (Diatoms, etc.)

THERMAI. MATURITY INDEX {(TAI)

Staplin Geo-Strat L of TAI color State of
Population Expanded Inc, Haceral based on Haturity
1o (Pri) 2 to2t 4.00 *30% trilete spores/pollen Hature
ADRTITIONAL FARAMETERS
roc oMY QOM_ (il prone) #FL FST X
-1.00 4,29 . Very Poor 0% to &7 1,55 Fope 1 5.00
COMMENTS AHLCESSORY MINERALS

Unid: crystals on Kerogen slide - Trace
Pyrite crystals on Kerogen slide - Trace

SERONTAINET HEREIN 15 FROFRIETARY .

¢ Mamntainad Iy Confidence

Gilian i 2 . \
Amoco Ftogaction Comnanv



VISUAL KEROGEM SUMMARY CHART

CLIENT  cuvvvnsvsvsss AMOCO PRODUCTION COMPANY
FILE TUessvnsvevreers R-4484
ANALYST o vunsaenvees Ki We SCHUAR
BEFTHewevssvsors e DUTCROP

TTFE SAHFLE. o voeyys, OUTTROF

Sample Number R-4434

CLIENT |
WELL NAME : cevovvenes
HﬁTEy»t&no&;ieo&oe;e
FORMATION/AGE s s v s s

Fi-4434
LEASE 0T 87-29-90
2-8-88

POTUK SH.

FERCENT DRGANIC

Algue (Cvsts, etes)

Situmen (Ing, Fibrils

fmorphous Tvpe 1 (Massiva-Fluffy)
fmarphous Type 2 (Globular)

LOCATION/COUNTRY.w o DIE LONG NTNS., ALASKA

COMSTITUENTS

Foraminiferal Linings

Plapt Cuticle-Vitrinite Undiff,
132 Vitrinite (Angular-Structured)

Scolecodonts (Movgs Jaws)

301 Amerphous Type 3 (Finely Diszeminated) Chitinozoan Debris
sl Soores {(Simple, Non-Trilete) Graptolite Debris
Fungal Debris (Spores and/ar Hyphae) &% Inertinite (Inc, Pyrite)
41 Trilete Spores and/or Follen Pyrobitumen
19% Plant Tissue-Membrangus Debris Skeletal Fragments (Diatoms, etc.)
THERMAL MATURITY INDEX (TAI)D
Staplin Geo-5trat i of T4l calor State of
Fopulatiog Expanded Ince .. Hacerul baced on Haturity
1o {Fri) : 24 4.3 *50% trilete spores/pollen Mature
ADGITIONAL FPARAMETERS
IO OoMI QOM__ (ol prone) #EE PSY L
-1.00 4:30 Very Poor 0% to 4% 1,35 Pap, 1 5.00
COMMENTS 2 YERALS

p! A

arieioela Todfidence

s Camarar
@ Lomrany

LESSORY HMINERALS

o)

crystals on Kerpgen slide are

Fyrite crystals on Kerogen slide - Trace

p



ENCL, 9
NO -0Q - §<G R
Keass

GUTCR. Samnles

Samole Mumber: 87-22-2
Litholooy: Shale
Formation: Etiviuk
Field age: Permian-Jurassic

Palynology ase: Early Jurassic
Evidence: Dinoflagellate (Nannoceratopsis gracilis),rarine aloa
Tasmanites; few Hesozoic spores

Kerogen type: Amorphous

Thermal stage {1-7): 4
Generation potential: Early peak generation for oil

Sort: O

:::::"""_""-_""'-==_"-"—-::::::::::::::==::==::::==::======::::::::::::::::::::

Q0
Q0
&
&
&)

CVM f
il <

-0



OUTCR.Samples

Sample Number: 87-22-3
Lithology: Shale
Formation: Ioewik(?) or Etiviuk
Field age: Jurassic-Early Cret. or Permo-Trias

Palynology age: Early Cretaceous

Evidence: Abundant marine dinoflagellates

Kerogen type: Amorphous (sparonite)

Thermal stage (1-7): 5
Generation potential: Peak generation for oil

Sort: O




OUTCR.Sanmoles

Sample Number: B7-22-4A
Litholooy: Shale
Formation: Ipewik(?7)
Field age: Jurassic-Early Cretaceous

Falynology age: Early Cretaceous

Evidence: Marine dinoflagellates

Kerogen type: Woody,humiciamorphous micrite

Thermal stage (1-7): 3§
Generation potential: Early peak generation for oil

and pas
Bort: 0




QUTCR.Samples

Sample MNumber: 87-23-01
Litholooy: Shale
Formation: Okpikruak(?)
Field age: Early Cretaceous

Falynology age: Early Cretacepus

Evidence: Marine dinoflagellates

Kerogen type: Woody plus some amorphous micrite

Thermal stage (i-7): 4/5

Generation potential: Early peak generation for oil
and pas

Sort: 0



QUTCR. Samples

Sample Number: B7-23-02
Lithology: Shale
Formation: Okoikruak
Field age: Early Cretaceous

el

Faiynology age: Early Cretaceous

Evidence: Marine dinoflapellates

Kerogen type: Woody with amorphous asicrite

Thermal stage {i-7}: 5
beneration potentials Early peak generation for oil
and gas



OUTCR.Samples

Sample Number: 87-23-03
Lithology: Shale
Formation: Siksikpuk
Field ape: Permo-Triassic

Falynology age: Early Cretaceous,possibly

Evidence: Marine dinoflagellates;rare,could be contaminants

Kerogen type: Woody with amorphous micrite

Thermal stage {1-7): §

Generation potential: Early peak generation for oil
and oas

Sort: 0




OUTCR.Samples

Samole Number: B87-23-04
Litholooys Shale
Formation: Etivliuk
Field ape: Fermian-Jurassic

Falynology age: Indeterminate

tvidence: Farren

Kerogen type: Woody,bituminous

Thermal stage (1-7): 4/5
beneration potentials Possible early generation for
oas
Sort: @



OUTCH.Samples

Sample Number: B7-73-03
Lithology: Shale
Formation: Kuna
Field age: Mississippian-Pennsylvanian

Falynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody opaguejamorphous micrite

Thermal stage (1-7): 5
Generation potential: Early peak generation for gas

Sort: 0




QUTCR.5ampl es

Sample Number: B7-23-07
Lithology: Shale
Formation: Siksikpuk(?)
Field age: Fermo-Triassic

Falynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody opague,sparse

Thermal stape (1-7): 47
Generation potentials Unknown

Bort: 0




OUTCR.Samples

Sample Nusber; §7-23-08
Lithology: Shale
Formation: Etiviuk
Field age: Permian-Jurassic

Palynolagy age: Early Jurassic,possibie

Evidence: Possible Early Jurassic dinofloeliatejweak

Kerogen type: Woody opaque,minor grav amorphous

Thermal stage {1-7): 57
Generation potential: Unknown



OUTER, Samples

Sample Number: B7-23-0%
Lithology: Shale
Formation: Kuna{?jor Okpikruak
Field age: Miss.Penn or Early Cretaceous

Falynology age: Indeterminate

Evidence: Haterial tco cpague to identifv;reprocess

Kerogen type: Woody with zmorphous micrite

Thermal stage (1-7): &
beneration potential: Fossible early peak generaticn
for gas




DUTCR. Samples

Sample Mumber: 87-23-09B

Lithology:
Formation:
Field age:

Palvnology age:

Evidence:

Kerogen type:

Shale
Kuna{?lor Okpikruak
Hiss.Penn or Early Cretaceous

Indeterminate

Material too opague to identifyjreprocess

Woody with amorphous micrite

Thermal stage (1-7): 5
Generation potential: Possible early peak generation

Sort: O

tor gas



OUTCR, Sampies

Samole Nuaber: 87-23-11
Lithology: Shale
Formation: Siksikouk
Field age: Fermo-Triassic

Palynology age: Indeterminate

Evidence: Barren

Kerooen type: Woody opaque,sparse,ainor gray amorphous

Thermal stage (1-7): 6
Generation potential: Probably none

Sort: O



QUTCR.Samples

Sample Number

» 87-23-13

Lithology: Shale

Formation

Palynology age:

Evidence:

Kerogen type

Thermal stage

: Otuk{?) or Ipewik
Field age:

Triassic or Jur.-Early Cretaceous

Late Triassic

Striatosccate pollen (Taeniaesporites)

: Yoody opague,sparsejminor gray amorphous

(1-7): 3

Generation potential: Frobably none



QUTCR.Samples

Sample Number: 87-23-14
Litholoay: Shale
Formation: Okpikruak(?)
Field age: Early Cretaceous

Palynology age: Late Triassic/Early Jurassic
Evidence: Some Early Mesozoic pollenilack of typical Dkpikruak
dinoflagellates

Kerogen type: Woody opaque,minor amorphous

Thermal stage (1-7): 3
Generation potential: Possibly early peak for pas

Sort: 0




OUTCR.Samples

Sample Mumber: 87-24-1A
Litholoay: Shale
Formation: Ipewik
Field aoes Late Jurassic-Early Cretaceous

Palynology age: Jurassic{Bathonian/Callovian)

Evidence: Abundant marine dinoflagellates

Kerogen type: Woody,herbaceous,sporonitic

Thermal stage {{-7): 4/3
Generation potential: Early peak generation for oil
or gas
Sort: 0



DUTCR. Samples

Sample Number: 87-24-1B
Lithology: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Falynology age: Jurassic {possibly Callovian)

Evidence: Abundant marine dinoflacellates

Kerogen type: Sporonite and micritic amorphous

Thermal stage (1-7)s 4/3
Generation potential: Early peak oeneration for oil



OUTCR.5amples

Sample Number: 87-24-1C
Litholooy: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Falynology zee: Jurassic (Callovian-Oxfordian)

Evidence: Few marine dinoflagellates

Kerogen type: Mixed woodv and sporonite

Thermal stage (1-7): 4/3
Generation potential: Possibly early oeneration gas!
poor



OUTCR.Samples

Sample Number: 87-24-1E
Lithology: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Falynoloov age: Jurassic (Callevian-Oxfordian}

Evidence: Hoderately abundant mparine dinoflagellates

Kerogen type: Hoody and sporonitic

Thermal stage (1-7): 4
Generation potential: Early generation gas;possible
early peak for oil



QUTCR. Samples

Sample Number: 87-24-1F
Litholooy: Shaie
Formation: Ipewik
Field ape: Late Jurassic-Early Cretaceous

Falynology age: Jurassic (Callovian)

Evidence: Abundant marine dinoflagellates

Kerogen type: Woody and sporonitic

Thermal stage (1-7): §

Generation potential: Early generation gasjpossible
early peak for oil

Sort: 0



QUTCR.Samnles

Sample Number: B7-24-1R
Litholooys Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretacenus

Falynology age: Jurassic {Callovian-Oxfordiani

Evidence: Sparse marine dinoflagellates

Kerogen type: Woody and minor gray amorphous

Thermal stage (1-7}: 4/35
Generation potential: Poor



OUTCR.Samples

5

£

mole Number: B7-24-Z4
Lithology: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretacesus

Falynology age: Jurassic (Callovian-Oxfordian)

Evidence: Abundant marine dinoflagellates

Kerogen type: Mainly sporonite,micritic amorohous

Thermal stage (1-7): 4/3
Generation potential: Early peak generation for oil

Bart: 0



OUTCR. Samoles

Sample Number: 87-24-2B
Lithology: Shale
Formation: Ipewik
Field ape: Late durassic-Early Cretaceous

Falynology age: Jurassic (Callovian-Oxfordiani

Evidence: Abundant marine dinoflagellates

Kerogen type: Mainly sporonite,micritic amorphous

Thermal stage {1-7): 4/3
Generation potential: Early peak generation for oil

Sort: O



OUTCR.Samples

Sample Number: B7-24-3
Litholoay: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Palynology age: Jurassic {Callovian-Oxfordiani

Evidence: Abundant marine dinoflagellates

Kerogen type: Mainly sporonite,micritic amorphous

Thermal stage {1-7): 4/5
Generation potential: Early peak generation for oil




OUTCR.Samples

Samole Number: 87-24-3E
Lithology: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Falynology age: Jurassic {Callovian-Oxfordiani

Evidence: Abundant marine dinnflagellates

Kerogen type: Mainly sporonite,micritic amorphous

Thermal stage (1-7): 4/3
Generation potential: Early peak generation for oil

Sort: 0



OUTCR.Samples

Sample Number: B87-24-44
Lithologys Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Falynology age: Jurassic (Callovian-Oxfordian)

Evidence: Abundant marine dinoflagellates

Kerogen type: Mainly sporonite,micritic amorphous,wood

Thermal stage (1-7): 3

Generation potential: Early peak generation for oil;
possibly early peneration pgas

Sort: 0



OUTCR. Samples

Sample Nusber: 87-24-4B
Lithology: Shale
Formation: Ipewik
Field age: Late Jurassic-Early Cretaceous

Palynology age: Jurassic (Callovian-Oxfordian)

Evidence: Abundant marine dinoflagellates

Kerogen type: Hainly sporonite,micritic amorphous,wcod

Thermal stage ({-7): 5
Generation potential: Early peak generation for oil;
possibly early generation gas
Sart: 0




OUTCR.Samples

Sample Number: B7-24-5
Lithology: Shale
Formation: Etivluk
Field age: Permian-Jurassic

Palynology age: Jurassic (Callovian-Dxfordian)

Evidence: Few marine dinoflagellates;possible contamination

Kerogen type: Woody opague, humic

Thermal stage ({-7): 5
Generation potential: Early generation for gas

Sort: 0



(UTCR.Samples

Sample Number: B87-24-4
Litholooy: Shale
Formation: Ipewik(?)
Field ape: Late Jurassic-Early Cretaceous

Palynology age: Early Cretaceous

Evidence: Abundant marine dinoflagellates

ferogen type: Hoody and sporonitic

Thermal stage (1-7): 4/35
Generation potential: Early peak generation for oil;
early generation for gas
Sort: 0



OUTCR.Samples

Sample Number: 87-24-7
Lithology: Shale
Formation: Ipewik(?)
Field ages Late Jurassic-Early Cretaceous

Falynology age: Late Triassic

Evidence: Striatosaccate pollen, other pollen and acritarchs

FKerogen type: Hixedjwoody-herbaceous and amorphous

Thermal stage {1-7): &

Generation potential: Early peak generation for oil;
early generation for gas

Sort: 0



OUTCR.Samples

Sample Mumber: 87-26-1
Lithology: Shale
Formation: Etiviuk(Z)or Ft.itn/Dkpk
Field age: Permian-Jurassic or Early Cretaceous

Palynology age: Jurassic possible

Evidence: Rare dinoflagellates,could be contaminants

Kerogen type: Woody

Thermal stage {1-7}: 5
Beneration potential: Early gas generation



QUTCR. Samples

Sample Huamber: 87-26-14
Lithology: Shale
Formation: Etiviuk{?]
Field age: Permian-durassic

Palynology age: Indeterminate

Evidences Barren

Kerogen type: Woody-herbaceous,opaque

Thermal stage (1-7): 6
Generation potential: Peak generation for gas




DUTCR.Samples

Sample Number

Litholoay:
Foraatien:
Field age:

Paiynalogy age:

Evidence:

Kerogen type

Thermal stage
Generation pot

1 B7-26-2

Shale

Qtuk
durassic-Triassic

Indeterminate

Barren

¢ Wnody,coarse fragments

(1-7): 4/3
ential: Early generation for gas



OUTCR.5amples

Sample Number: 87-26-2A
Lithelogy: Shale
Formation: Otuk{?)
Field ape: Jurassic-Triassic

Palynology age: Late Cretaceous {Early Senonian)

Evidence: Late Cretaceous dinoflagellates

Kerogen type: Woody,bituminous

Thermal stage {1-7): 2/3
Beneration potential: Early generation for ogas




OUTCR. Samples

Sample Number: 87-26-3
Lithology: Shale
Formation: Otuk
Field age: Jurassic-Triassic

Palynology age: Jurassic,possible

Evidence: Few marine dinoflagellatesjcould be contaminants

Kerogen type: Woody,bituminous

Thermal stage (1-7): 3/
Beneration potential: Feak generation for gas



QUTCR. Samples

Sample Number:
Litholooy:
Formation:
Field age:

Palynology age:

Evidence:

Kerogen type:

Jurassic-Triassic

Indeterminate

Barren

Hondy,bituminous

Thermal stage (1-7): /6

Generation potential: Peak generation for

Sort: 0

gas



OUTCR.Samples

Sample Number: B87-26-4
Litholooy: Shale
Foreation: Otuk
Field age: Jurassic-Triassic

Palynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody,bituminous

Thermal stage (1-7): 5/6
Beneration potential: Peak generation for gas

Sort: 0



OUTCR. Samples

Sample Number:
Lithology:
Formation:
Field age:

Palynology age:

Evidence:

B7-246-5

Shale

Dtuk
Jurassic-Triassic

Late Trias-Early Jurassic

Few Early Mesozoic spores

Kerogen type: Woody-herbaceous,minor amorphous

Thermal stage {1-7): &
Generation potential: Early peak generation for gas




DUTCR. Samples

Sample Number: B87-26-6
Lithology: Shale
Foramation: Etiviuk
Field age: Permian-Jurassic

Palynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody,bituminous

Thermal stage (1-7): 5/b
Generation potential: Early peak generation for gas




QUTCR.Samples

Sample Number: 87-25-7
Lithologys Shale
Formation: Ipewik(?)
Field age: Late Jurassic-Early Cretaceous

Palynology age: Indeterminate

Evidence: Barren

Kerogen type: Hoody,herbaceous

Thermal stage (1-7): 576
Beneration potentials Early peak generation for gas




DUTCR.Samples

Sample Mumber: B87-24-8
Litholeoy: Shale
Formation: Kuna
Field ape: Mississippian-Pennsylvanian

Palynology age: Indeterminate

Evidence: Barren

Kerogen type: Herbaceous,altered amorphous

Thermal stage (1-7): S
Beneration potential: Early peak generation oil or




DUTCR.5amples

Sample Number: B7-29-1B
Lithology: Shale
Formation: Etiviuk
Field age: Fermian-Jurassic

Falynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody and amorphousipossible aloal material

Thermal stage (1-7): 4
Generation potential: Possible early peak generation
for oil



OUTCR.Samplies

Sample Mumber: B7-29-2A
Lithology: Shale
Formation: Otuk(?)
Field age: Jurassic-Triassic

Falynology age: Indeterminate

Evidence: Barren

Kerogen type: Woody and amorphous

Thermal stage {1-7): 5
Beneration potential: Possible early peak generation
for oil




DUTCR.Samples

Sample Nupbers 87-29-ZB
Litholegy: Shale
Foraation: Otuki{?}
Fieid age: Jurassic-Triassic

Palynology age: Indeterminate

Evidence: Barren

Kerogen type: Some amorphous plus outcrop contamination

Thermal stage (1-71: 3/47
Beneration potential: Unknown




DUTCR.Samples

Sample Humber: 87-29-3A
Lithology: Shale
Formation: Etiviuk
Field age: Permian-Jurassic

Falynology age: Late Triassic

Evidence: Abundant striatosacrcites pollenimarine acritarchs

ferogen type: Hainly amorphous

Thermal stage {1-7): 4
Generation potential: Early peak generation for oil




DUTCR. Samples

Sample Number:
Litholoay:
Formation: Okpikruak(?)
Field age: Early Cretaceous

Falynology age: Early Cretacepus; Aptian/Albian {?)

Evidence: Abundant spores,moderately common dinoflagellates

Kerogen type: Woodv-herbaceous

Thermal stage (1-7): 4/3
Generation potential: Early peak generation for gas

Sorts 0




OUTCR.Samples

Sample Number: 87-29-3A
Lithology: Shale
Formation: Etivluk
Field age: Permian-Jurassic

Palynolony age: Late Triassic-Early Jurassic

Evidence: Rare marine dinoflagellatesjdifficult to identify

Kerogen type: Amorphous

Thermal stage (i-7): 4
Generation potential: Early peak generation for oil

Sort: 0



OUTCR. Samples

Sample Number: B7-29-6A
Lithology: Shale
Formation: Otuk
Field age: Permian-lJurassic

Palynology age: Possibly Early Jurassic

Evidence: Possible Nannoceratopsis gracilis (dinoflapeilate)

Kerogen type: Woody and amorphous;sparse

Thermal stage (1-7i: 4
Generation potential: Probably poor

Sort: 0




OUTCR.Samples

Sample Number: 87-29-7A
Litholooy: Shale
Formatien: Otuk
Field age: Permian-Jurassic

Palynology ape: Late Cretaceous(?)

Evidence: Rare Late Cretaceous dinoflagellatesjcould be contaminants

Kerogen type: Mixed amorphous and herbaceous

Thermal stage {1-7): 4
Generation potential: Early peak generation for oil



DUTCR.Samples

Sample Number: B87-29-8A
Lithology: Shale
Formation: Otuk{?} or Ipewik
Field age: Permian-durassic or Jur.-Early Cret,

Palynology age: Early Cretaceous (Neocomian)

Evidence: Abundant pollen and marine dinoflapellates

Kerogen type: Woody and herbacepus

Thermal stage (1-7): 4/35
Generation potential:s Early peak generation for gas




QUTCR.Samples

Sample Number: B7-29-9A
Lithology: Shale
Formation: Etivluk,Ipewik or Okpikr.
Field age: Permian-Jurassic or Jur.-Early Cret.

Palynology age: Early Cretaceous

Evidence: Few marine dinoflagellates

Kerogen type: Woody-herbaceous,sparse

Thermal stage (1-7)}: 4/3
Generation potential: Probably none




OUTCR.5amples

Sample Humber: 87-29-9C
Litholpay: Shale
Formation: Etivluk,Ipewik or Okpikr,
Field age: Permian-Jur, or Jurassic-Early Cret,

Palynology age: Early Cretaceous

Evidence: Abundant marine dinoflagellates

Kerogen type: Woody with amorphous sporonite

Thermal stage (1-7): 4/5
beneration potential: Fossibly early peak generation
tor pil
Sort: 0
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No -0Q-89R
KrASS

Amoco Production Company
Denver, Colorado

May 13, 1988

D. T. Bauer
1256 AB

Attn: Valerie A. Krass
Re: Western Brooks Range, Alaska

1987 Outcrop Samples -
Reprocessed Sample Results.

-

Eleven (11) samples were reprocessed for palynology in an attgmpt
to recover more and less opaque specimens following difficulties
with the original batch. Six of them have been upgraded as a

result, but the remaining five were still barren. The details are
provided on the attached sheet.

\?ys
David wall ¥

DW/mmm

//



Palynology Report

Samples 87-23-9, 87-23-9B, 87-27-3A, 87-27-3C

These four samples were still almost barren but rare
scolecodonts (marine microscopic worm jaws) were recovered.
These are not necessarily age-diagnostic but in my
experience with Alaska rocks, they have been previously
found in Mississippian marine shales. These samples were
identified in the field as either Kuna Formation
(Mississippian-Pennsylvanian) or Opikruak (Neocomian) and of
these two alternatives, I would suggest the Kuna is more
likely.

Sample 87-23-14

The reprocessed sample contained spores, pollen and rare
dinoflagellates which indicate a Late Triassic and probably
Norian age. This is essentially what the original
determination was (Late Triassic/Early Jurassic).

Sample 87-27-5

The reprocessed sample contained a few marine
dinoflagellates which either were missing from or poorly
preserved in the original. In particular, the species
Herendeenia alaskaensis was found and it gives a Neocomian
age. The original age was estimated to be Late Triassic
(based on rare occurrences of one acritarch and several
spores) and now is considered erroneous.

Samples 87-26-3, 87-26-6, 87-26-7, 87-28-6, 87-28-7A

Reprocessing of these five samples did not produce any
improvement in recoveries and their ages remain
"indeterminate". Sample 87-26-3 was originally listed as
"possible Jurassic" but it is now believed there are no
indigenous Jurassic palynomorphs present and it should be
considered as '"age indeterminate".

David wWall
May 13, 1988

DW / mmm
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