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GEOCHEMICAL ANALYSIS OF OUTCROP SAMPLES
FROM TINGMERKPUK 1998 PROJECT

This report contains analytical data on the organic geochemistry 96 shale samples from the
foothills of the northwestern DeLong Mountains of the western Brooks Range, collected as part of a
regional study of the hydrocarbon potential of the northwestern Arctic Slope.

This study is one of a series in a project investigating the geology of the western Brooks Range
and Arctic Slope of northern Alaska. The objective of the project is to expand the data base for evaluation
of potential hydrocarbon exploration objectives of the future on the western part of the Colville basin,
including the western part of the National Petroleurn Reserve, Alaska (NPRA). The project includes
geologic mapping and acquisition of data concerning the stratigraphy, paleontology, organic
geochemistry, and tectonic evolution of the foothills of the western DeLong Mountains. Field operations
and analytical studjes were partially funded by grants from Anadarko Petroleum Corporation, ARCO
Alaska, Inc, Arctic Slope Regional Corporation, BP Exploration Inc., North Slope Borough, Phillips
Petroleum Company, the U.S. Geological Survey, and Alfred James I1I.

Additional DGGS reports in this series include:

Crowder, R. K., Adams, K.E,, and Mull, C.G,, 1994, Measured stratigraphic section of the Tingmerkpuk
Sandstone (Neocomian), western Brooks Range, Alaska: Alaska Division
of Geological and Geophysical Surveys Public-data file report 94-29, 5 p, 1 sheet..

Dow, W.G.,, and Talukdar, S.C., (DGS], Inc.), 1995, Geochemical analysis of outcrop samples, western
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1998 ORGANIC GEQCHEMISTRY SAMPLES, TINGMERKPUK PROJECT

with abundant inocaranmus, some
large and thick prisms

l#ns, One lens 30 cm. thick. 2 m long

Sample # Location Calk Fi J 9 age Description Commmants LAT LONG
KUKPOWRUK REDWUL MEASURED SECTION Palgonteiogy by Micropaleo Consultants, Inc. 30 sarmples
SEGMENT 1, TOP OF BLUFF |Measured interval in segment
9B Mu 11 Redwul, Kukpowruk River Mult/Kirkham HR2 ;‘;:babla Sooty bk sh w bentonite 19 m. Top of exposed secilon 68.715 | w81.213
9B MU 110 Redwul, Kukpowruk River  |Mull/Kirkham  (HRZ Blz-.;t;zt:n Saoty K sh 17.2 m. Wet gumiry semple 68.715 | 161.212
93 Mu11-2 Redwul. Kukpowruk River  |[Mull/Kirkham HRI i:;r‘::::rn Flssile paper sh 18,7 m. Wet gummy sample 68,715 | 161213
98 Mu 11-24  |Redwul, Kukpowiuk River Mull/Kirkharn HRZ
i Probable  [Sooty earthy sh and bantoaite,
98 Mu11-3 Redwul, Kukpowruk River Ml /Kirkham HRZ Baverian  |siu 15m, 68,715 | 61213
98 Mu 114 Roedwut, Kukpowruk River Mulls Kiriham HRZ H:;bt:ral:::n Sooty earthy sh and bentonie 123m EA.N5 | 161213
99 MU 115 Redwul, Kukpowruk River Mull/KIrkbam Pebbia Shata Hauteﬂv::n Slfic sihy sh 10 9 m, Jusl below Wil 68.715 | 161.293
G MU 11-6A  |Rodwul, Kukpowruk River Mull/Kirkharm Pebble Shale
BTG Retwul, Kukpowruk, River Mull/Kirkham Pebble Shale Hauterivian | Sillc silty sh am 110°, 66" 5 8715 | 181293
98 Mo 11-7 Redwul, KUKRowTuk River Mull/Kirkham Pobbla Shale {7} g’a:’::l:;;:; Sille siity sh, red br oxidized Tm 8a. M5 | 163 213
. Gr to bk fissile ctay sh, nisty
& M0 11-8 Redwul, Kukpowruk River Mull/Kirkham Kingak Shale Qufordlan surface weatherlng am 68.715 | 161.212
95MU11-9  |Redwul, Kukpowruk River  |Mull/Kirkham  [Kingak State Odtorgian  [OF 10 Bk fisslle claysh. sty 1, o 68,716 | 161.212
- Fkp " surface weathering ' i -
SEGMENT 2, OFFSET TO EAST IN SMALL GULLY 1 iMorval in sep
98 MU 1190 |Redwul, Kukpowruk River  [Mull/Klrkham Kingak Shala Oxfordian  |Fisslto di gr clay sh &m BB 716 | 161.213
98 MU 17-11  |Redwut, Kukpowruk River Mull/Kirkham Kingak Shala Oxfordlan  |Fissile dk gr clay sh am 6B 716 | 181.293
88 Mu 1112 |Redwul, Kukpowruk River Myl /Kirkham Ringak Shale Oxfordlan  |Fisslla dk gr elay sn 2m. 1207, 55°5W, on harg sliisione BB 715 | 161213
98 Mu 1113 (Redwul. Kukpowruk River MalFKrkham Kingak Shale Oxfordian  [Flssile dk gr ¢lay sh om 68.715 | 161.213
SEGMENT 3, OFFSET TO EASY ON SLOPE FACE Magsurad intarval in segment
Flsste dk gr clay sh. has white N .
98 Mu 1114 (Redwul, Kukpowruk River Ml Krknam Kingak Shale Onfordian sulfale powder on surface 2 m 1200 80°5 887115 | 161.213
Fissie dk g clay sh wilh
98 Mu 1115 |Redwul, Kukpowruk River | Muli/Kirknam Kingak Shale Grfordian | occasional thin siltstona beds, 1¢m, GB.715 | 181,213
has rusty surfate weathering
Shake a5 abave, siightiy harder
08 MU 1116 | Redwul, Kukpawruk River [ Mull/Kirkham Kingak Shale Oxfordlan | {siity?). more rusty weathering,  (8m. 68,715 | 161.213
some Intervals of dk gr clay shale
Shaie a5 above, with scattered
dl us concretions and
DOMU 14T |Reownl Kukpowruk River  [Mull/Kirkham | Kingak Shete Onfordian  |thes intervais of ok gr imestona |© " S3MPleJust Delow lnocaramuus 1S | o 0o | gy oyg




1998 ORGANIC GEQCHEMISTRY SAMPLES, TINGMERKPUK PROJECT

Sample # Locatken Collector Formation Integrated age Caescription Comrmnmans LAT LONG
Fissie clay shale with rusty
weathering shale, oczaslonal thin
92 Mu 11-18  |Redwul. Kukpowruk River MullsKirkham KIngak Shale Onfordian  (yel white gy benlonite seams, as |4 m. 6e.71s [ 181213
sbove, cvold concratlons mors
aburtdant below.
Rusty weathering shale a5 above,
08 Mu 1119 |Redwul, Kukpowrok River MuliZKirkham Kingak Shalp Qxfardlan  with some dork gray fssile 2 m. One kelemnite In fragriants, 9.115 | 181.212
Intgrvals
Rusty weathacing shale as above,
8 Mu 11-394 |Redwul, Kukpowruk River Mull/Kirkitam Kingak Shale Oxfordian  (with somea dark gray fissile om, 68.715 | 161.213
Intervals
SEGMENT 4, OFFSET TO WEST (N BOTTOM OF GULLY Messured inerval bn segment
98 MU 1120 |Redwul, Kukpowruk River  |Mull/Kirkher | Kingak Shata Otordian |72 e- 9K 9f A5slls. parcy SAMPLE NOT LISTED PREVIOUSLY | 86.715 | 161.213
Shale, as abave, concretlons more
abundant downward, range fram
cannon ball slze up Lo 25 em
A8 Mu 1121 (Redwul, Kukpowruk River  (Muli/Klikham (Kingak Shale Cndordien thick ovaid. Section appesrs Lo 2m &8 715 | 151 212
have bentonitc shale intervals,
seen in weathering surface.
98 Mu 11214 (Rettwld, Kukpowruk River  [Mull/Kickham (Kingak Shale Qxforgian  |Dr gr fisslle clay shale 22 m. Surface sampla 68,715 | 181.273
Dr g fissile clay shale, with
abundant red tr oxldized
98 My 11-22  [Redwul. Kukpowruk River Wuli /Kirkham Ringak Shala Quxlordian Intarvals, some thin bentonftic 15 m. &3.715 | 161.213
shals Intervals
Ok gr clay shala, with abundant
98 Mu 11-23  (Redvall. Kukpowruk River  (Muli/Kirkham  |Kingak Shala Oufordlan  |red osidized zones as above, :;;t:' 5 m Imerval below, S | ag s | 161.213
abundant concretlons i
. Uk gr clay shale, 142 m Interval [0
98 Mu 11-24  |Redwul, KUKpowruk River  |Mull/Kirkham Kingak Shate Oxfordlan overll red oxldized shales 10m, 68.715 | 161 213
Dk gr clay shalg, 1/2 m taterval In| 5.0 m. Samiple befow 30 em X 1 m
08 Mu 11-25  |Recwtd, Kukpowryk Biver  (Mull/Rirkham  |Kingak Shale Oxfordian ovarsll rad oxldized shatis concretion. &g 15 | 161,233
i " Dk o tlsy shale, 1/2 m Interval In
08 Mu 1126 |Redwul, Kukpowruk River MuliKirkham Kingak Shate Onxlordian overall rod oxidized shales 4 m. xS | 181233
86 Mu 11.27  |Recwul, Kukpowruk River  [Mull/Kirknam  |Kingak Shale Oxfordian Dk gr shale, cxldized as above 2 m. Base of exposed sectlon, 88.715 | 1861213
HORSESHOE BEND MEASURED SECTION 12 samples
98 Mu 1911 |Herseshos Bend, ipawik R, [Mull Pebbie Shale Indeterminate |Organic-rich paper shale S0 yards up guich from 1910
SEGMENT 2, maasured 100 m up qully Mueasured Interval |n segment
99 Mu 19-19  |Horsashos Bend. lpewik R, |Kirkham/Harrs  |Kingak Shale Oxfordlan  |Ck gr to bk clay sh, Tofr of moasured segrment, 4.8m
Dk gr to bk clay shala, 3.5m, Glalconitg layer found In ~)5cm
98 Mu 19.9 Horseshoe Send, Ipewik R |Kirkham/Harrs  |Kingak Shale Qxfordian bertonite, w/ gl ite layers. |intervan




1298 ORGAMIC GEOCHEMISTRY SAMPLES, TINGMERKPUK PROJECT

Sample # Location Call F i ated age Description Comments LAT LONG
. DOk gr to bk clay shala,
S8 Mu 198 Horseshos Bend, Ipewik R [Kirkharn/Harrls  |Kingak Shale Oxfordian Bontonitue, w/ glaucanite layers 1 5m
98 u 19-7 Horseshoe Bend, Ipewlk R, |KirknamyHarrls  [Kingak Shale Ondoddian I?:St;it:d:; clay shals, Intermitant 0 1. Base of exposed section
SEGMENT 1, measuwred at mouth of gully off ipewik River Measured interval in segmem
9BMu 196 |Horseshos Bend, Ipewik R |Mul/Kirknam  |Kngak Shale Oxfordian  |Dk gr ka bk clay sh, bentonkic :jp":‘c"‘:‘”g::d secuon. Suatigraphlc
98 M 19-5 Horseshos Bend, lpewik R, IMull/Kirkham Kingak Shale ;I?:r;?:] DK gr to bk ¢iay sh. bantonhic 10 m, sampted Seciian
99MU 194 [Horseshoe Bend, tpewik R [Mat/Kirknam  [Kingak Snate | o _‘:\'fj’frba':m Ok gr to bk clay sh, bentonitic |8 m. samped section
98 Mu 192 Horsesnos Bend, Ipewik B ([Mull/Kirkham | Kingak Shale E 'F':O?::::S“ Ok gr to bk clay sh, b le 6m, led section
S8 M 192 Heorseshoe Bend, Ipewik R | Muil/Kirkham Kingak Shale Probable Dk gr o bk clay sh, b itk 4m, yHad sactlon
E - M Jurassic
B8 Mu 187 Horseshoe Bend, Ipewik B | Mull/Kirkham Kingak Shale E - M Jurassic |DK gr to bk clay sh, bantonitic 2, sampled seclion
Probabta
8 Mu 19 Horseshoe Bend, Ipewik R [Mull £ Ok gr uo bk clay sh, bentonluc O m, sampled section
- M Jurassfic
IPEWIK TRIBUTARY MEASURED SECTION 7 samplas
E Pabble Probable bk Lo dk gr paper sh, w/ . . .
98 My 33-7 Ipewik River tribwary Rirkham/Harris shale/HRZ Barremian |rec/yeliow dirty clay Top of exposed section. 15.5m 68379 | 164°35 5
|Pebble Probable B .
948 Mu 336 ipewik River tributary Kirkharm/Hamis shale/HRZ Barremian BX 1o <k gr paper shale, 14m 68379 | 164358 5
. |Pebbla Probable . -
9B Mu 33-5 Ipewin River uriDary rlrkham/Harris shale/HRT Barramian Bk papar sh 13m &H°37.9 | 1847355
Covered interval 7m
Pabble Probaple . -
98 M 33-4 Ipewlk River ributary Kirkham/Harris shalesHRZ Barrernian Dk gr 1o bk paper sh G 6&'37.0 | 1647356
. |Pebbie Probable . .
98 Mu 333 Ipawrk Raver Lrikutary Kirkfram/Harrs shalesHRZ Barrernian BK sooly paper sh, w bantonits  |4m G9°37.9 | 164°35 5
] Pebbie Frobable gr to bk paper shw/ yetiow . -
Ba My 33-2 Ipewik River wibutary Kirkbam/Harris shala/HRT Baremian  |bentonile 2m BA'37.0 | 1647355
Pebbte Praobable Gr paper shale, red oxidallon . . .
B4 Mu 331 Ipewlk River tributary Kirkham/Hams shale/HRT Barremtan  |abundam Base of exposed saction. Om BB 370 | 1647355
P - . - - . ol - - =
TOP OF TIMGMERKPUK MOUNTAIN MEASURED SECTION 2 samples
Possible Aplian
98 0L 120-27 |Tingmerkpuk kn LePainfAdams | Tingmerkpuk {w/ rennT, Bk clay shale Tingmerkpuk saction 6 m below top
valanginian}
Possible Apuan
96 OL 120-26 | Tingmerkpuk Min, LePain/Adams | Tingmerkpuk {wirerwrk Bk clay shalg Tingmerkpuk measured section. 77 m
Valanglnian}
SURPRISE CREEXK MEASURED SECTION & samples
Possible Ok bro shale, small clay
o8 fRK191 Surprise Craek Kirkham/Hamis  (Ringak Aptin-Albian |co ol Resampla of SEMAWZZ. 91m
Cafordian:
96 RK1-84 Swrprise Creek Kirkham/Harls  [Kingak Albia Bk sh, smalt clay component a4m
Dk gr to bk sh, has a significant
Oxfordlan-  |color change et bottom of augar
08 AK1-78 Surpisa Creek Kirkharm/Harrls | Kingak Ablan? hote, changes to brn-dk brn color, 7Bm
minor clay conlent
. Opfordlan-  [dk gr 1o bk shale. minor clay
99 RK1.65 Surprise Creak Kkkham/Harrls | Kingak Mbtan? content, 65m




1998 ORGANIC GEOCHEMISTRY SAMPLES, TINGMERKPUK PRUOJECT

Satt dewnsteamn from above, prob

acruss fault

Spmypin # Location Callecior Formmtion Integrated age Description Covurroma LAT LONQ
i Posslble  |Bk shw/ significant clay contem,
38 RX1.57 Surprise Creek Kirkhams/Harris | Kingak Oxfordian. water % Iog. 5Im
| Oxfordian- Bk sh, very high clay content,
99 RK1.43 Surprise Craek Kirkham/Harels  |Hingek Albian? Iy waler &lce? 43m
| Secuon undeflies Tingmerkpak Ss,
SCUTH TINGWMERKPUK MEASURED SECTION | fsties. 12 samples
Gr 10 mad ok gr sh, altarnating
99 JC 3021 South Tingmerkpuk Civugh/Kitkham |Kingak Valanginlan sanlsh o sh Am. Top of section,
BB I 3022 South Tingmerkpuk Clough/Kirkham (Klrgak Yelanglnian  |brownish gr sh 12 m.
98 JC 302-3  |South Tingmerkpuk Cloughy/Kirkham |Kingak Valanginlen  |Greenish gr sh 175m
98JC 024 |South Tingmerkpuk Clough/Kirkham |Kingek Valamginlan  |brown gr sh 3G m,
08 JC 3025 |South Tingmerkpuk Clough/Kirkham (Kingak Valanginlan  |gr 1o br sh 53m.
98 JC 3026 | South Yingmerkpuk Clough/Mirkham |Kingak Valanginian  |gr sh 63m,
Probeble  [maroon Lo
98 JC 302.7 South Tingmerkpuk Clough/Kirkham |Kingak valanginian  |benish sh 78 m,
92 JC 3028 | South Tingmerkpuk Cletgh/Kirkham [Kirgak Walanginian  |Gr clay sh 90 m.
S8JC 029 (South Tingmerkpuk Clough/Kirkham |Kingak Valanginian |Gr sh 108 m,
98 #C 302.10  [South Tingmerkpuk, Clough/Kirkham |Kingak Yalanglnlan  |Grnish bk sh 121m.
98 IC 302-11  (South Tingmarkpuk Clough/Kirkham |Kingak Valamginian  |Gr shale 1233 m,
94 )¢ 30212 [South Tingmarkpuk Clough/Kirkham |Kingak Walanginian (gr fo dk gr shaie 141 m. Base of section.
MISCELLANECA)S GRAD SAMPLES 27 semples
98 Mu 7.1 |Mukpawruk River, Redwtl Myl Kk Probsbie o, o) s, son 2 m exposure. composite of 71 and 7-
Batremian 2
93 My T2 Kukpowruk River, Redwul | Mull KJE Orfordian- BK clayslona Claystone around concretion
! Kimmecidgian
Valanginlan- 080" 427 5. Sequential samples w
98 ML B |Bukpowruk River, Redwul Mull Kk Haurari |5halll. dk gr auger. 177 m al hard siltstons
15 m stratigraphically below
Probable 98 Mu 8. Flsslte shite in coulerop,
98 Mu 81 Kukpowruk River, Redwul  [Mull KJk Oxfordisn Shale. mad gr. contalng ovold atlons w pyrite.
marcasiie knobs
’ Prebabie T ¥ mbelow. Auger sample lighter
93Mu 8.2 Kukpowruk River, Sadwui Mulf Wk Orfordlan Shale, med gr orsy. Siope o hes om whirg
Fessibie
990Mu 8- Kukpawruk River, Redwul  (Mull Kix Valanainlan Shale, tr gr -7 m below. No apparent ¢ong
Probable “7 m belew, Dk gr weathered . Has
28Mu B-4 Kukpowruk River, Redwui kALt K Shate, brgr 142 ¢ bent above hote. Cone with B
Oxfordian
sublaevis toquing in float,
10 m below B8 Mu 8. Gr Nssile shon
Protable waathered surface. Interval contains
@8 Mu 8.5 Kukgowruk River, Redwul Wil Rk y Shale, dk br or large reund to ovold concretions, seme
Owfordian
w large Buchias, poss B, rugoss (ur ),
=99 MU T3
Sh [mid with entdized gr siiistone,
valanginian- has distinctive red br wihrd
99 Mu 9 Kukpowruk River, Redwul Mul Wik Hauterivian Stale, gr, whirs It growh 2ppearance, Sits prob bloturbated.




19898 ORGANIC GEOCHEMISTRY SAMPLES, TINGMERKPUK PROJECT

Sample # Locatjan Ca F 3 % t age Daseripuion Commants LAT LONG
Orfordian. Sh Intpd with oxidized gr silistone,
98Mu 9.2 Kukpowruk River, Radwid | Muil KJKk Barremian Shale, gr, whlrs JUgr-wh Sacilon hes distinglive red br witrd
appearance, Silts prob bisturbated,
88 Mu 12 Reawul Kukpowrik bull Pebble Shale Possible oy saoty ctayst & bonocite
Hauterivian
@8 Mu 1441 Upper Ipewik Rivar Wl Upper Ringak? | Induierminate |Fissile clay shale Composite lrom siksik holas on slopa
Probabdle
35 Mu 24 East Tingmorkpuk ol Kingak Hauterivian-  |Hard gn qr shala 68°33.88 | 16227
Barernian
Possible
98 Mu 24.3 East Tingmerkpik Mudl Kingak Hauterivien. |Hard gn gr shale 68°33 986 | 162°27.1
Barremian
48 Mo 32 lpewik River wributary Mot Shublic Upper Triassic |Black limestone, Strong odor
) Flakes of platy limestone,
98 Mo 32-A Ipawk River wibutary Ml Shublix Uppsr Triasséc hered, contain Monotis and
98 Wi 32-1 Ipewik Reear iributary Harrs Float n Gilsondte, solid hydrecarbon, foat
Possible
98 Mo 34 Ipewlk River tributary Muld Lower Brockian | Hawmenvian-  |Bk claystone 84737 | 164728.5
Barremian
" Lower Brookian Prebabte  [Clay shale, bentonitic, with ey e B
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ORGANIC CARBON AND PYROLYSIS DATA

Total Organic Carbon (TOC) and Rock-Eval pyrolysis data provide basic geochemical information
and are frequently used to select samples for more detailed studies, particularly kerogen microscopy, extract
chromatography and biomarker analyses, Well data can be plotted t0 make geochemical logs. Unless
otherwise specified by 2 client, DGSI uses LECO TOC then Rock-Eval 11 pyrotysis as the standard
analytical sequence and Rock-Eval is recommended for samples with greater than 0.4% TOC. Samples for
LECO TOC and Rock-Eval pyrolysis are ground to pass through a 60 mesh sieve to assure homogenetity.

LECO Organic Carbon and Total Sulfur

Total Organic Carbon is best determined by direct combustion. Approximately 0.15 grams of
sample are carefully weighed, treated with concentrated HCI to remove carbonates, and vacuum filtered on
glass fiber paper. The residue and paper are placed in a ceramic crucible, dried, and combusted with pure
oxygen in a LECO EC-12 or LECO CS-444 carbon analyzer at about 1,000°C. A laboratory standard is run
every five samples. Total, insoluble, mineral plus organic sutfur can be determined by the CS-444 analyzer
during the carbon analysis. Total carbonate can be determined from sample and acid residue weight
differences or by LECO combustion TOC differences before and after acid digestion.

Rock-Eval II Pyrolysis

Rock-Eval II pyrolysis is used to determine kerogen type, kerogen maturity and the amount of free
hydrocarbons. About 0.1 grams of the same ground sample used for LECO TOC are carefully weighed in a
pyrofysis crucible and then heated to 300°C to detepmine the amount of free hydrocarbons, S, that is
thermally distilied. Next, the amount of pyrolyzable hydrocarbons, S,, is measured when the sample is
heated in an inert environment which rises from 300° to 550°C at a heating rate of 25°C/minute. §, and S,
are reported in mg HC/g sample. Tq.,, 2 maturity indicator, is the temperarire of maximum S, generation.
When S, values are less than 0.2 mg HC/g sample, the S, maximum typically has poor definition and thus,
Tmax cannot be reliably determined (Peters, 1986). T, values are reported as N.A. on samples with 0.00
S,. Carbon dioxide generated during the S, pyrolysis, 2n indicator of kerogen oxidation, is collecied up to
a temperature of 390°C and reported as S; in units of mg CO)/g sample. A laboratory standard is run every
10 samples. Hydrogen Index (HI = S; *100/TOC) and Oxygen Index (O = $3*100/TOC) are nsed as
kerogen type indicators when plorted on a van Krevelen type diagram.

Rock-Eval I1 Pyrolysis with TOC

Rock-Eval II Plus TOC is used to determine both Rock-Eva! data (S,, S,, S, T and TOC of 2
0.1 gram ground sampie. With this instrument, the pyrolysis stage (S,) ramps to 600°C at which point the
sample is switched to an oxidation oven where the sample is oxidized at 600°C for 5 minutes in air to
measure the residual organic matter (S;). A laboratory standard is run every 10 samplies. S, Sz, S3, and Sy
are summed appropriately to calcutate TOC. True TOC will be greater than this cafculated sum for samples
with maturity greater than about §.0% R, because the Rock-Eval final temperature is inadequate for
complete combustion (Peters, 1986). This instrument is preferred when there is insufficient sample to mn
TOC and pyrolysis sepacately, or when alt samples in a stedy are to be analyzed for both TOC and Rock-
Eval data without prior TOC screening.



Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372
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FIGURE 1 - Kerogen type determination from TOC and Rock-Eval pyrolysis data. Types
1 and il will generate oil, type Ill gas, and type iV little or no hydrocarbons.



ORGANIC CARBON AND ROCK-EVAL PYROLYSIS DATA
Tingmerkpuk 1998 Project Samples
DGSI Project: 98/4372

SAMPLE IDENTIFICATION | TOC 51 52 53 Tmax S1/  HI o) ST Pl
DGS! ID Wt% mg/lg mglg mg/g degC TOC S3
KUKPOWRUK REDWUL MEASURED SECTION SEGMENT 1, TOP OF BLUFF
1 88 Mu 11 549 040 368 0.88 420 7 67 16 416 0.10
2 98 Mu 11-1 3.79 0.16 1.28 0.87 419 4 34 23 1.47 0.1%
3 98 Mu 11-2 6.61 047 271 1.22 423 7 41 18 222 0.15
4 : 98 Mu 11-2A 4.03 0.15 1.29 1.06 428 4 32 26 1.22 0.10
s : 98 Mu11-3 524 033 241 0.8 426 6 48 19 243  0.12
6 98 Mu 114 7.36 035 457 1.64 437 5 62 22 279 007
7 98 Mu 11-5 0.44 0.01 0.06 0.32  45% 2 14 73 0.19 0.14
8 98 Mu 11-6A 11.16 061 13.89 0.48 438 5 124 4 2894 0.04
] : 88 Mu 1i-8 4,09 0.18 0.92 0.42 474 4 22 10 219 0.18
10 : 98 Mu 11-7 0.30 0.02 0 0.20 N.A. 7 — 67 — —
1 88Mu11-8 1.34 0.15 0.83 0.66 444 11 47 49 095 0.18
12 8B8Mu 118 1.96 0.14 1.16 0.27 448 7 58 14 430 0.11
SEGMENT 2, OFFSET TO EAST IN SMALL GULLY
13 g8 Mu11-10 1.94 0.11% 0.81 0.18 444 8 42 9 450 012
14 . 98 Mu 11-11 2145 0.10 1.07 0.14 447 ) 50 7 764 0.09
15 98 Mu 11-12 202 0.16 083 0.4 442 8 41 20 208 0.16
16 @ 98 Mu 11-13 203 0.2t 0.9 0.07 446 10 44 3 1286 0.19
SEGMENT 2, OFFSET TO EAST ON SLOPE FACE
17 : 98Muii-i4 223 0.15 095 0.09 441 7 4 10.56 0.14
18 : 98 Mu 11-15 2,09 0.22 1.02 0.11 446 11 49 5 9.27 0.18
19 : 98 Mu 11-16 2.12 0.10 1.02 0.08 442 5 48 4 11.33  0.09
20 : 98 Mu 11-17 196 0.16  0.81 0.20 437 8 41 10 405 0.18
21 . 98Mu11-18 217 0.10 1.07 0.08 447 5 49 4 1338 0.09
22 . 98 Muv 11-19 2.80 0.11 1.27 0.18 4468 4 45 7 6.68 0.08
23 98 Mu 11-19-A 2.08 0.09 0.8 0.31 445 4 a8 15 258 0.10
SEGMENT 2, OFFSET TO WEST IN BOTTOM OF GULLY
24 : 98 Mu11-20 210 0.06 0.81 0.16 447 39 8 5.06 0.07
25 . 98Mu 11-21 1.85 0.21 1.18 0.16 447 1 1 64 9 7.38 0.15
26 @ 98 Mu 11-2tA 1.80 0.12 0.58 0.30 438 7 32 17 193 0.17
27 . 98 Mu 11-22 246 030 215 0.54 447 12 87 22 398 0.12
28 : 98 Mu 11-23 233 0.2t 1.88 0.28 450 9 81 12 6.71 0.10
28 : 98 Mu 11-24 252 0.18 1.28 0.54 450 7 50 21 233 0.13
30 : 98Mutt-25 233 053 2.66 0.39 449 22 111 18 682 0.17
31 ;. 98Mu 11-26 220 0.32 1.67 0.44 447 15 76 20 380 0.16
32 98 Mu11-27 1.79 0.28 0.86 0.50 449 15 50 29 172 0.23
MMMECTION
33 : 98 Mu18-11 9.65 0.00 1.96 0.45 468 0 20 5 436 0.00
SEGMENT 2, measured 100 m up gully
34 : 98 Mu19-10 1.18 0.03 046 0.08 440 39 7 575 0.06
35 . 98Mu19-9 0.80 0.07 058 0.28 439 8 64 N 2.07 GC.it
36 . 98Mu19-8 087 0.10 0.53 0.27 439 11 81 31 1.6 0.16
37 : 98Mu19-7 097 008 0.66 0.27 439 9 73 30 2.44 0.1

SEGMENT 1, measured at mouth of gully, north side of Ipewik River




ORGANIC CARBON AND ROCK-EVAL PYROLYSIS DATA
Tingmerkpuk 1998 Project Samples
DGSI Project: 98/4372

TOC  S1 32 33 Tmax 3717 Hl Ol y] Pr
DGSIID Wt% mg/g mglg mg/g degC TOC S3
38 98 Mu 19-6 1.95 0.11 1.71 0.28 428 6 88 14 6.11 0.06
39 98 Mu 19-5 0.82 0.00 0.35 0.29 458 0 43 35 1.21 0.00
40 98 Mu 194 1.97 0.08 1.18 0.41 425 4 60 21 2.88 0.06
41 98 Mu 19-3 2.37 0.12 1.61 0.63 425 5 68 27 2.56 0.07
42 98 Mu 19-2 290 0.1 7.48 0.56 436 4 258 19 13.36 0.01
43 98 Mu 19-1 244 0.15 2.44 0.57 429 6 100 23 4.28 0.06
44 98 Mu 19 273 0.10 2.99 0.43 430 4 110 16 6.95 0.03
IPEWIK TRIBUTARY MEASURED SECTION
45 98Mu 33-7 21.28 288 77.56 6.12 420 14 364 29 12.67 0.04
46 98Mu 33-8 16.17 1.61 91.82 0.97 432 10 568 6 94.66 0.02
47 98Mu 33-5 1349 0.84 78.55 1.04 431 5 567 8 73.81 0.01
48 98Mu 334 9.68 0.59 4737 0.76 430 B 489 8 62.33 0.01
49 98Mu 33-3 11.94 136 50.71 1.27 419 11 425 11 39.93 0.03
50 98Mu 33-2 11.93 0.89 53.16 1.17 424 7 446 10 45,44 0.02
51 98Mu 33-1 12.03 0.78 57.21 1.20 425 6 476 10 ~ 47.68 0.01
SURPRlSE CREEK MEASURED SECTION (AUGER SAMPLES)
57 98 RK 1-91
56 98 RK 1-84
85 98 RK 1-78
54 98 RK 1-65
53 98 RK 1-57
52 98 RK 1-43
SOUTH TINGMERKPUK MEASURED SECTION
58 98 JC 302-1 0.58 0.00 0.04 0.31 451 0 7 53 0.13 0.00
59 98 JC 302-2 0.32 0.00 0.03 0.26 418 0 9 81 0.12 0.00
60 98 JC 302-3 0.28 0.00 0 0.24 N.A. 0 —- 86 — —
61 98 JC 3024 0.44 0.00 0.06 0.29 467 0 14 66 0.21 0.00
82 98 JC 302-5 0.32 0.00 0 0.22 N.A. 0 — 69 — —
63 98 JC 302-8 0.41 0.00 0.07 Q.21 518 0 17 51 0.33 0.00
82 98 JC 302-7 0.44 0.00 0.08 0.19 482 0 18 43 0.42 0.00
83 988 JC 302-8 0.43 0.01 0.11 0.20 498 2 28 47 0.55 0.08
84 98 JC 302-8 0.32 0,00 0.02 0.29 482 0 K] 91 0.07 0.00
85 98 JC 302-10 0.31 0.00 0 0.30 N.A. 0 — 97 - —_—
86 98 JC 302-11 0.53 0.00 0.13 0.18 494 0 25 34 0.72 0.00
87 98 JC 302-12 0.48 0.00 0.13 0.09 491 0 27 19 1.44 0.00
MISCELLANEOUS GRAB SAMPLES
89 98 Mu 32 5.27 0.78 18.74 1.19 432 15 356 23 15.75 0.04
90 98 Mu 32-A 1.01 0.24 1.82 0.63 438 24 180 62 2.89 0.12
91 98 Mu 32-1 79.44 17.69 508.94 5.00 428 22 641 (3 101.79 0.03
92 98 Mu 34 1.47 0.04 047 1.11 436 3 32 76 042 0.08
93 98 Mu 38 288 0.12 0.7 0.66 476 4 24 23 1.08 0.15
94 98 Mu 38-1 5.67 0.01 0.51 8.98 411 0 9 158 0.08 0.02
95 98Ha109a
96 98Ha126 1.00 0.01 0.09 0.22 516 1 9 22 0.41 0.10




KEROGEN MICROSCOPY

Visua! kerogen analysis employs a Zeiss Universal microscope system equipped with halogen,
xenon, and tungsten tight sources or a Jena Lumar microscope equipped with halogen and mercury light
sources. Vitrinite reflectance and kerogen typing are performed on a polished epoxy plug of unfloated
kerogen concentrate using reflected light from the halogen source. In certain situations, the whole rock is
used for analysis. This approach is used for coals, where acid treatment ts unnecessary in studies of solid
bitumen and graptolites where preservation of rock structure is important, and in samples too small for acid
treatment. The digital indicator is calibrated using a glass standard with a reflectance of 1.02% in oil. This
calibration is linearly accurate for reflectance values ranging from peat (R 0.20%) through anthracite (Rq
4.0%).

Vitrinite Reflectance

Reflectance values are recorded only on good quality vitrinite, including obvious contamination
and recycled material. The relative abundance of normal, altered, lipid-rich, oxidized, and coked vitrinite is
recorded. When good quality, normal vitrinite is absent, notations are made indicating how the maturity is
affected by weathering, oxidation, bitumen saturation, ot coking. When normal vitrinite is absent or sparse,
other macerals may be substituted. Solid bitumen, for example is present in many samples. Afthough sofid
bitumen has a different reflectance than vitrinite, Landis and Castafio's calibration chart is used to obtain an
estimated vitrdnite reflectance equivaient. Graptolites have a slightly higher reflectance than vitrinite and
can often be used to obtain maturity data in Upper Cambrian-Silurian rocks that have no vitrinite.

Maturity calculations are made from the vitrinite reflectance histograms. Decisjons as to which
reflectance measurements indicate the maturity of the sample are based not only on the histogram but on al)
of the kerogen descriptive elements as well. Because it is not done at the time of measurement, altenate
maturity calculations can be made if kerogen data and geological information dictate.

DGSI's vitrinite reflectance histograms contain much useful information. All reflectance
measurements are graphically displayed and the individual readings are listed below the histogram in
numeric order. In the reflectance table, each reading is coded with 2 letter corresponding to the measured
maceral. Capital letters are used to designate reflectance valves that are used in calculating the mean
reflectance while reflectance values falling outside the selected range are shown with a lower case letter
code. Reflectance readings lying inside the selected range are marked with a pattern on the histogram
diagram and readings falling outside the selected range are left open. Each maceral has a different pattern.

Codes currently in use include: Solid bitumen — B, Granular solid bitumen — X, Coked solid
bitumen ~Y, Graptolites ~ G, Inertinite — I, Otherl - O, Other2 - W, Vitrinite - V, Lipid-rich vitrinite
-L, and Coked Vitrinite - Z. The use of two ‘other’ categories allows us the flexibility of measuring
unusual materials that do not fall into one of the other classes or contamination from mud additives or
caving. Specific information regarding ‘other’ material is shown in the Comments section at the lower right
comer of the Figure and in the Comments section of the VKA data sheet.

Statisgcs for selected macerals are listed adjacent to the histogram and the mean reflectance values
are also listed below the TOC and Rock-Eval data at the upper right comer of the Figure. The measured
reflectance values for solid bitumen and graptolites are recalculated in order to obtain a vitrinite
reflectance equivalent (VRE). Therefore, for these two macerals we show both the measured reflectance
and the VRE. For example, VRE-B signifies vitrinite reflectance equivalent for solid bitumen and VRE-G
is the vitrinite reflectance equivalent for graptolites.

In sumrary, vitrinite reflectance measurements are performed on a polished plug in reflected light,
TAI is performed on a slide in transmitted light, and kerogen typing is esimated from both preparations
using a combination of reflected, transmitted, and fluorescent light techniques. Fluorescence in blue light is
used to enhance the identification of structured and unstructured lipid material, solid bitumens, and drilling
mud contaminants. Fluorescence also correfates with the marurity and state of preservation of the sample.
Marurity calculations from measured reflectance data are made from the histograms and are influenced by
all of the kerogen data.



Visual Kerogen Analysis Techniques

Unstructured lipid kerogen changes in texture and color during the maturation process. Typically,
unstructured kerogen at low maturity is reddish brown and amorphous. Somewhere between Ry 0.50 to
0.63%, the kerogen takes on a massive texture and is gray in color. At higher maturity, generally above R
1.30%, unstructured kerogen is light gray and micrinized.

Kecogen typing and maturity assessments from the polished ptug are enhanced by utilizing
fluorescence from blue light excitation. The xenon or mercury lamp is used with an excitation filter at 495
nm coupled with a barrier filter of 520 nm. With the Jena microscope we also have the option of observing
fluorescence under ultraviolet excitadon. The intensity of fluorescence in the epoxy mounting medium
(background fluorescence) correlates well with the onset of oil generation and destruction. The
identification of structured and unstructured tiptinite is also enhanced with the use of fluorescence in those
samples having a maturity less than Ry 1.3%. The relative abundance and type of pyrite is also recorded.

Thermal alteration index (TAI) is performed using tungsten or halogen light source that is
transmitted through a glass slide made from the unfloated kerogen concentrate. Ideatly, TAI color is based
on spocinite of terrestriat origin.  When sporinite is absent, TAI is estimated from the unstructured lipid
material. Weathering, bintmen admixed with the unstructured mateal and micrinizadon can darken the
kerogen and raise the TAT vatue. The characier of the organic matter in transmitted light is correlated with
observations made in reflected light for kerogen typing.

Kerogen typing and maturity assessments from the slide preparation are also reinforced by using
different light sources. The slide is first observed in transmitted light to obtain TAI color and organic
matter struchire or type. The light is then switched to reflected halogen light to observe structure and
amount of pyrite and firally to reflected blue light excitation from the xenon or mescury source for
fluorescence.  The fluorescence of structured and unstructured liptinite is not masked by the epoxy
fluorescence as it is in the reflected light mode because the mounting medium is non-fluorescent. Lipid
structures (e.g. sporinite and alginite) within the unstructured kerogen can often be identified in blue light.

VISUAL KEROGEN ANALYSIS GLOSSARY

Several key definitions are inciuded in this glossary in order to make our reports more self-
explanatory. In our reports, we refes to organic substances as macerals. Macerals are akin to minerals in
rock in that they are organic constituents that have microscopically recognizable characterisdcs. However,
macerals vary widely in their chemical and physical properties and they are not crystalline.

UNSTRUCTURED KEROGEN is sometimes called structureless organic matter (SOM) or

bituminite. It is widely held that unstructured kerogen represents the bacterial breakdown of lipid

matenial. It also includes fecal pellets, misute particles of algae, organic gels, and may contain a

humic component. As described on the first page of this section, unstructured lipid kerogen changes

character during maturation. The three principal stages are amorphous, massive, and micrinized.

Amorphous kerogen is simply without any structure. Massive kerogen has taken on a cohesive

structure, as the result of polymerization during the process of oil generation. At high maturity,

unstructured kerogen becomes micrinized. Micrinite is characterized optically by an aggregation of
very small (Iess than one micron) round bodies that make up the kerogen.

STRUCTURED LIPID KEROGEN consists of a group of macerals which have a recognized

structure, and can be related to the original living tissue from which they were derived. There are

many different types, and the types can be group follows:

a. Alginite, derived from atgae. It is sometimes very usefu! to distinguish the different algal types,
for botryococcus and pedisstrum are assactated with lacustrine and non-marine source rocks,
while algae such as tasmanites, gloecapsomorpha, and nostocopsis are typically marine.
Acritarchs and dinoflaggelates are marine organisms which are also included in the algal
category.

Cutinite, derived from plant cuticles, the remains of leaves.

Regsinite, (including fluorinite) derived from plant resins, balsams, latexes, and waxes.
Sporinite, derived from spores and pollen from a wide variety of tand plants.
Suberinite is derived from the corky tissue of iand plants.

oppnw




f. Liptodetrinite is that structured lipid material that is too small to be specifically identified.
Usually, it is derived from alginite or sporinite.

The algae are an important part of many oil source rocks, both marine and lacustrine. Alginite has a
very high hydrogen index in Rock-Eval pyrolysis. Resins, cuticles, and suberinite contribute to the
waxy, non-marine oils that are found in Africa and the Far East. At vitrinite reflectance levels above
Rg 1.2 - 1.4%, structured lipid kerogen changes structure and it becomes very difficult to distinguish
them from vitrinite.
SOLID BITUMEN also is called migrabitumen and solid hydrocarbon. In 1992, the International
Committee for Coal and Organic Petrology (JCCP) decided to include solid bitumen in the
Exsudatinite group. Solid bitumens are expelled hydrocarbor products which have particular
morphology, reflectance and fluorescence properties which make it possible to identify thern. They
represent two classes of substances: one which is present at or near the place where it was generated,
and second is a substance which is present in a reservoir rock and may have migrated a great distance
from its point of origin. The solid bitumens have been given names, such as gilsonite, imposonite,
grahamite, etc., but they represent generated heavy hydrocarbons which remain in place in the source
rock or have migrated into a reservoir and mature along with the rock. Consequently, it is possible to
use the reflectance of solid bitumens for maturation determinations when vitrinite is not present.

HUMIC TISSUE is organic material derived from the woody tissue of land plants. The most

jmportant of this group are vitrinite and inertinite:

a. Vitrinite is derived from woody tissue which has been subjected t0 2 minimum amount of
oxidation. Normally it is by far the most abundant maceral in humic coals and because the rate of
change of vitrinite reflectance is at a more even pace than it js for other macerals, it offers the best
means of obtaining thermal maturity data in coals and other types of sedimentary rocks.

Because the measurement of vitrinite is so important, care is taken to distinguish normal (fresh,
unaltered) vitrinite from other kinds of vitrinite. Rough vitrinite does not take a good polish and
therefore may not yield good data. Oxidized viminite may have a reflectance higher or lower than
fresh vitrinite; this is a problem often encountered in outcrop samples. Lipid-tich vitrinite, or
saprovitrinite, has a lower reflectance than normal vitrinite and will produce an abnormally low
thermal maturity value. Coked vitrinite is vitrinite that has structures found in vitrinite heated in a
coke oven. Naturally coked vitrinite is the product of very rapid heating, such as that found adjacent
to intrusions. Where it is possible to do so, vitrinite derived from an uphole portion of a well will be
identified as caved vitrinite. Recycled vitrinite is the vitrinite of higher maturity which clearly can be
separated from the indigenous first-cycle vitrinite population. Often, the recycled vitrinite merges in
with the inert group.

b. Inertinite is made up of woody tissue that has been marured by a different pathway. Early intense
oxidation, usually involving charring, fungal attack or biochemical gelification, creates the much
more highly reflecting fusinite and semi-fusinite. Sometimes the division between vitrinite and
fusinite is transitional. Sclerotinite, fungal remains having a distinct morphology, are considered
to be inert. An important consideration is that the iners, as the name implies, are largely non-
reactive "dead carbon” and they have an extremely low hydrogen index in Rock-Eval pyrolysis.

OTHER ORGANIC MATERIAL

a. Lipid-rch, caved and recycled vitrinite. These are put in this section so we can show the
percentages of these macerals; they are described above.

b. Exsudatinite. Oil and oily exudates fall in this group. Exsudatinite differs from the solid
bitumens on the basis of mobility and solubility. We prefer to maintain this distinction although
the ICCP has now included the solid bitumens in with the Exsudarinite group.

c. Grapwlites are marine organisms that range from the Cambrian to the lower Mississippian. it has
been found that they have a reflectance slightly higher than vitrimte. Because vitninite is lacking
in early Paleozoic rocks, the proper identification and measurement of graptolites is important in
these sediments.

PYRITE. Various forms of pyrite can be readily identified under the microscope. Euhedral is pyrite

with a definite crystalline habit. Framboidal is pyrite in the form of grape-like clusters which are

made up of euhedral to subhedral crystals. Framboidal pyrite is normally found in sediments with a

marine influence; for example, coals with a marine shale roof rock usually contain framboidal pynte.

Massive pyrite is pyrite with no particular external form. Often this is pyrite that forms rather late in

the pore spaces of the sediment. Replacement/infilling is self-explanatory.
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Tingmerkpuk 1998 Project Samples
Kukpowruk Redwul Measured Section

SEGMENT 1, Top of Bluff

98 Mu 11

98 Mu 11-1

98 Mu 11-2

98 Mu 11-2A

98 Mu 114

98 Mu 11-5

98 Mu 11-6A

98 Mu 11-6

98 Mu 11-7

98 Mu 11-8

98 Mu 11-9

Organic matter consists primarily of dark gray, micrinized unstructured
lipids with granular solid bitumen inclusions. Some vitrinite and lipid-
rich vitrinite fragments have rough texture and are difficult to
differentiate from solid bitumen. Rough texture may Jower some R,
values. Solid bitumen formation may raise TAI values.

Organic matter is similar to that in 98 Mu 11, but structured fragments
are smaller. There is also a trace of coking material.

Organic matter is similar to that in 98 Mu 11 with more solid bitumen.

Organic matter continues to be similar to that in 98 Mu 11. All R,
values may be lowered.

Micrinized unstructured lipids with solid bitumen formation, as
previously. Difficult to differentiate some solid bitumen fragments from
lipid-fich vitrinite.

In reflected light, the unstructured lipids are small particles mixed with
mineral. Some particles have a shape similar to terrestrial material, but
in transmitted light, the organic matter is evenly dispersed in the
mounting medium and has a granular texture.

Organic matter consists of micrinized lipids with solid bitumen
formation. It is difficult to differentiate some structured fragments as
previously.

Micrinized lipids with small, difficult to identify structured fragments as
previously.

Similar to 98 Mu 11-5.

Organic matter type is the same as previously, but appearance is
different. Unstrucmured lipids are brown with dense, grainy texture.
Terrestrial fragments are very small and difficult to identify. There is a
moderate amount of pyrite.

Unstructured lipids are brown with grainy texture. Some structured
lipids.



SEGMENT 2, Offset to East in Small Gully

98 Mu 11-10

98 Mu 11-12

Ip reflected light, the unstructured lipids have a grainy texture with solid
bitumen inclusions and are mixed with mineral. Some small terrestrial
fragments are difficult to differentiate from solid bitumen fragments.

Organic matter consists primarily of micrinized lipids with solid
bitumen inclusions. Terrestrial fragments are small and difficult to
identify.

SEGMENT 2. Offset to East on Slope Face

98 Mu 11-14

98 Mn 11-16

98 Mu 11-18

98 Mu 11-19A

98 Mu 11-20

98 Mu 11-21A

98 Mu 11-23

98 Mu 11-25

98 Mu 11-27

98 Mu 19-11

Unstructured lipids are gray-brown with grainy-micrinized texture.
Solid bitumen and terrestrial fragments are small. There is a trace of
sporinite.

Unstructured lipids are brown with grainy texture. Terrestrial fragments
are small. There is a trace of sporinite.

Organic matter consists of grainy lipids with small, difficult to identify
fragments. There is a trace of graphite.

Organic matter is similar to that in 98 Mu 11-18, plus abundant pyrite.
Organic matter consists primarily of dense masses of brown, grainy,
unstructured lipids. Low-rank reflectance values may be on solid

bitumen or oxidized vitrinite. There is a trace of graphite.

Unstructured lipids have micrinized-grainy texture. There is a trace of
coking vitrinite. Possible oxidation.

Organic matter consists of grainy unstructured lipids with small, difficult
to identify terrestnial and solid bitumen fragments. Possible oxidation.

Similar to 98 Mu 11-23.
Unstructured lipids are brown to gray with micrinized texture. Small
structured fragments are difficult to identify. Trace of graphite and

coking vitrinite.

Horseshoe Bend Measured Section

Organic matter consists of amorphous-massive textured unstructured
lipids with algal structures and formation of angular solid bitumen.
Solid bitumen formation may raise TAI value of unstructured lipids.




SEGMENT 2, Measured 100 m. up gully

98 Mu 19-10 Small amount of organic matter mixed with mineral. Small terrestrial

98 Mu 19-8

fragments are difficult to identify - some R, values may be on inertinite.
There is a trace of sporinite.

Similar to 98 Mu 19-10.

SEGMENT 1, Measured at mouth of gully, north side of Ipewik River

98 Mu 19-6

98 Mu 19-4

98 Mu 19-2

98 Mu 19

98 Mu 33-7

98 Mu 33-6
98 Mu 33-5

98 Mu 33-4

98 Mu 33-3

98 Mu 33-2

98 Mu 33-1

Organic matter consists of unstructured lipids with some angular solid
bitumen formation and small terrestrial fragments. The formation of
solid bitumen may raise TAI value of unstructured lipids.

Similar to 98 Mu 19-6, plus several fragments of coking vitrinite.

Similar to 98 Mu 19-6. Terrestrial fragments are very small and
difficult to identify.

Unstructured lipids are similar to 98 Mu 19-6.

Ipewik Tributary Measured Section

Organic matter consists of a sapropelic groundmass of unstructured
lipids, bituminite, and structured lipids. Reflectance measurements are
on solid bitumen. Solid bitumen formation may raise TAI value of
unstructured lipids.

Similar to 98 Mu 33-7. Difficult to differentiate lipid-rich vitrinite and
some solid bitumen fragments.

Similar to 98 Mu 33-6, with less bituminite.

Organic matter continues to consist of a sapropelic groundmass of
unstructured lipids, bituminite, and structured lipids. Trace of graphite.

Sapropelic material as previously. Difficult to differentiate solid
bitumen and some lipid-rich vitrinite.

Similar to 98 Mu 33-3. Trace of graphite.

Organic matter js similar to that in 98 Mu 33-2 with some mineral
mixed with it. There is a trace of sporinite.



98 JC 302-1

98 FC 302-4

98 JC 302-7

98 JC 302-10

98 JC 302-12

98 Mu 32

98 Mu 32-A

98 Mu 32-1

98 Mu 34

98 Mu 38

98 Mu 39-1

98 Ha 126

South Tingmerkpuk Measured Section

Organic matter consists of small terrestrial fragments and high-rank
sporinite jn a mineral groundmass. Some reflectance values may be on
inertinite.

Small amount of organic matter as in JC 302-1.

Organic matter consists primarily of small particles of unstructured
lipids mixed with mineral. Vitrinite fragments are small and difficult to
identify.

Organic fragments are very small and difficult to identify.

Small organic fragments as previously. Some vitrinite is beginning to
coke. :

Miscellaneous Grab Samples

Organic matter consists of black, micnnized unstructured lipids with
angular solid bitumen formation. Solid bitumen formation may raise
TAI value on unstructured lipids.

Dark gray, micrinized, unstructured lipids with angular solid bitumen
formation.

Whole rock sample consists of large solid bitumen fragements that have
dark brown fluorescence.  Based upon Jacob’s solid bitumen
classification using reflectance, fluorescence, and solubility tests, the
bitumen is probably albertite.

Organic matter is a mixture of unstructured lipids and small terrestrial
fragments.

Micrinized lipids with angular solid bitumen formation. Some lipid-rich
vimnite and solid bitumen are beginning to coke.

Organic matter consists of black, micrinized lipids with smal] fragments
of oxidized terrestrial material. There is low yellow, background
fluorescence in the transmitted light slide.

Grainy unstructured lipids and small terrestrial fragments in a mineral
groundmass. Trace of coking vitrinite.




Tingmerkpuk 1933 Project Samples

KUKPOWRLUK REDWUL MEASURED SECTION

DGS| Project: 98/4372

FLUORESCENCE / TAI
DRGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIFIDS HUMIC |OTHER VITRINITE ___LIPIDS LIPIDS
UNSTRUCTURED STRUCTURED UNSTR. | STRU. UNSTR. STRU.
TAT JFLUGR. ~[TAT JFLUGKE.
= ] T
- 5 z 3
B E g 5
E 'g = 3 8
b d“j k] = 3 a =
-] B2 |e a g -
:| DGSI | :(: 2 |3 8 al |8 g S y
g 21E13 5 2l2|e z zte & 2zl &
= e g A BERES = ~§ = & = - 3 = I
— ale|&|3|F Ak 8|2|g |2 Tls 8]y @ glu(Blae|lx|[B] =
2 AHHHEHEEHHHEEEHHEHBE R HHEEHHEH
a = |S|4|=|8|& ele|ale|5|&|e|e| |82 |25 |S|S|C|E|IS|E(2|5|S|E|IS|IS|E| &
Sample Id or Depth
SEG . UFF] K VI I+ -
1 |88 Mu 11 oC 75 MWl5]15]5 MA| - + - + | M BL| C 2]13¥j]BL] 0 vV T1.28
Comments; Dark gray, fcnnized ipids with granuler 5¢ HTomen. Teull 10 drliigrentate S0me vitnnine, Ipid-nt e, and som &1 fragrmeants,
39 VL 2 -
2 |93Mu11-1 locl ! I ?5| 10]s5)5}s5 MAIT]+|-|M Ml |TIEIL|EI| ] |a]3-IBL|o| [ |V1.z.«'
Comments: Similar TR lorroshal Iragimiants are smaner. 179ce 0 NG matenal.
|14 VL -
3 |98Mu11-2 QcC | [ |20|T|5]Tl |mr-|+|MIM|TlTl lal.lol I |1I3-lBLJG| | l | -
Commants: Silar g MOTe S0l DRumen.
® l :!': ] ' VL Z ~
4 |93Mu11-2A OC 80 110 5|15]|T ! |?|M|Tl JT[BL]O[ | |3|3-|BL|0[ | I ]V1.U4
Commants: rgenic matter continues 1o B8 Sl 1o thal h 98 Mu TT. AN Ro vélies may be s weri
ol | 5 2 Ly ul | )
6 |93 Mu 13-4 oC 70 20151 T |58 M |BL| 0 I —l ra 3-18L]j | J | | W 0.94
Commenis: Micnnized Iprs 80, umen formabion, ool 1o a1 soméa sofid b men snd iptd-n
SAMPLE STRUCTURED OTHER PLIRITE ABUND FLUOR. VIT. REFLECT. FLUOR. TAl COLOR
ANALLST TUPE/PREP LIPIDS QRGANIC MATTER INTENS. ELUIVALENCE COLOR, YALUES
CTG  Cutings AL Alginitc E  Bxsudatinite E  Euhcdrl N None 0 MNone B Biwmen W While I~ Straw Ycllow
X O'Connor CC  Conv, Cotc 5B Suberinite G Graplolites F Frambod | T  Trec 1 Wek G Geaplohtes G G 1 Pale Yellow
SWC SideWallCor € Culinise VL  Lipid-Rich Vitrinite MA Masive « SmallAmi | 2 Modorte | VL Lipid-Rich Vitrinke Y Yellow 1+ Yellow
QC  Oulcrop LD  Liptodetrinits VC  ViwmitcContamimetion | R Replace- M ModAmt, | 3 Strong YC  Vitrinite Contam. ©  Omnge - Yellow-Orange
Nt Nolnfom, U Undiffer. VR Recycled Vitialts mfil ¢ LageAmt | 4 Intense VR Recycled Vitminite R Red 1 Colden
c Cosl 5 Speriaile +  Abundant B Brown 2+ Amber
MICROSCOPE R Resinitc BL Biack 3 Heddish Brown
K Keropen O Other 3 Medium Brown
X Zedss WR Whole Rock 3+ Dark Brown
Jena L Lighl 4 Brown-Rhck
Leitz nd.  Nol Determined VISUAL KERQGEN ANALYSIS D Dok 4 Bh
‘Total Yuatity Geochemistry 44 Black-Opaquo




Tingmerkpuk 1993 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372
FLUORESCENCE 7 TAI
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPS HUMIC  |OTHER VITRINITE LIPIDS LIPIDS
MNSTR RED STRUCTURED UNSTR. | STRU. UNSTR. ETRU.
T&l [FLUDR. |TAT
F" - —_
A i g g
-3 g -] 8
E '3 =] Z ]
§ s |5 5 8 C 2
a ] = =
| DGSI 2|58 3 g &l S 3 2 g
3 E13 Elg|s & & e 2 z
z R IEARAE: al|ld|E k- 2= & E = = = @ K
— a || &2 E . ] 2|l=l= ala| N B 50 eluwl®lelo|® P
2 &aoﬁugéggggrgézfgﬁ?%gﬁsssguasggss .
=] = = b - =] = =
a AEHEIE FlEE1IF (£ le|s|z |3 |8 (S|S[E|IS|E|&|S|S|E[S|8|5]| &
Sample Id or Depth
74 m
7 98 Mu 11-5 QC 100 TPT|T MA| - ? BL| 0 21ajaL] 0 v U
Cormments: RGN paricles o miennized ipids. 10 Hansm ipids have @ grenuia uraa Arg arenty Disporsad N mouning meaium.
8 98 Mu 11-6A Olg 75 | !25[1" iVLI |MA[T| IM M Ml I IBLIQl l |31 [BLlOl [ l J VU:Q‘I
ommaents; cufl 1o wie. S0me ciured Iragments as pre!
4 B35
9 98 Mu 11-6 oC |MA|TI I?lMJ | ' TBLIOl J 13|3-|BL|0| | | |V1.2'l
OMHTIBNES TiZed oIS Wil Sman, e .
K
0 loswwitr loc| | | Dl bl [ D TV F T Jadof | Tolaladol | 1 ]
Commenis: STar 10 98 My 115
;8 -
11 |93Mu11-3 oL | 95 I 5|T|T ! MA M|+ + | BL| O | |3| |EIL| I | —[ |V1.15
Comments: Browi un: 60 pids have B Gense, Qrainty 1exiure. very smal & red fragrments are aimouit 10 Y. rale Bmount of pyine.
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. | FLUOR TAL COLOR
AMALYST TYPE/FREP LIPIDS ORGANIC MATTER INTENS, EQUIVALENCE, COLOR VALUES
CTG Cuttings AL Alginiie E  Exsudalinite E  Euhcdrul N None 0 Nuno B Bintmen W White i~ Smaw Yellow
X D'Coonor CC  Conv Core SB  Subeninite G Grpolitcs F  Framboid T Trge I Weak G Grapioliles G Geeen 1 Pale Yellow
SWC  SideWallCore € Cuunie ¥i.  Lipid-Rich Vitninite MA  Massive - Small Ami. 2 Modeate VL Lipid-Rich Vimnie Y Yellaw I+ Yeilow
oC  Ouicrop LD Liptodetrinite ¥C  VimpicConaminahon Rl Replace- M Mol Amt 3 Sirong YC  Vrnimite Contam. Q  Orange 2= Yelow-Orznge
&l W Inform, U Undiffer. YR Recyeled Viminie inufili +  Largo Ami 4 lnicnse ¥R Recycled ¥iominity R Red 7 Oclden
C Coal §  Sponnile ++  Abundant B Drown I+ Amaber
MICROSCOPE R Resinile BL Black 3~ Reddh Brown
K Kemopen 0 Other 3 Medium Brown
X Zeiss WR Whale Rock 3+ Dark Brown
Jena L Ligh 4 Brown-Black
Leltz ad  Not Defomumed VISUAL KEROGEN ANALYSIS D Dak 4 Black
‘T'otal Quality (seochemisiry 4+ Black-Opague




Tingmerkpuk 1938 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION
DGSI Project: 98/4372

FLUORESCENCE 7 TAI
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS RHUMIC  |OTHER VITRINITE __LlI’IDS _ LIPIDS
UNSTRUCTURED STRUCTURED UNSTR. | STRU. UNSTR. STRLL
TAI TFLUDR. |TAT [FCUCR |
s . o g
i g 5
E |y ] £ §
: 25 : : : :
K o
:| DGSI |:|i|: : s (& | | ﬁ 5
] 5 2. |3 El2|s > 5|3 z |zl 2 &
z AR 2|32 AN NI g g =
Z ?'!-'g§§'§§§§&§§§gé%-‘éﬁ.hgigiéggg?gﬁégégﬁd
Fa] = &5 = ] =] - =
a & |5|<|E|E|=|2|e|e|8|E|F|a Sl&lolz||3|e|S|S|E|S|z|&|5|S|E|5|S|E| =
Sample Id or Depth
R U5 [AC =
12 |98 Mu11-9 CC | 80 51 7] 7 WL TS MA| M| + ] + paj 1 4013 |8L vV 1.30
Commanis: Brawn, greity unslructured fpids._Some s rod Noids.
K U =
13 IQBMU11-10 oC | 85 ]T T MA| - M|+l [ |?I IBL[O[ T T3IS:|BLIO| | Ll V1.2
Commants: Gramny un ured Fpids Bre Muxed wilth fmnerar, sm 2 & fragments.
K U -
5|08 u 11-12 o | | | o5 T | | !1sl1| [walwl ool T T 1 Telol [ lalalalof § | [viss
Comments: MIChivzed hpias 50) e INCIUSIONS. BT
K | | | l DBl 7 3 > -
17 |98Mu11-14 |O'C BSITIT ISL—l 1MA| |+l | l l I IBL 0[ | |4|3|BLIO|3-[EIL[0|V1.44
Commonts: Gray-Brown, Qranty-micimized Ip
[l U VL -
10 os wu 11-18 Loces] | ]WTIJ lelslsls] lwalmlolml-[mlz] lofol [ Talslolalsle]ol viar
omments: LHOW, gralry, Uns red [ipids. -
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. FLUGR, TAI COLOR
ANALYST TYPE/PREP LIP1DS QORGANIC MATTER INTENS. EQUIVALENCE COLGR VALUES
CTC  Cuttings AL Alginite E  Exsudatinite E  Euhcdral N MHone # HNonc B DBitwmen W While 1- Simw Yellow
X O'Coanor ¢C Conv. Core 8B  Suherinile G Gmplolizes F  Fomboid T Trace 1 Wesk G Gropiolites G Green 1 Pole Yeltow
SWC  SidewaliCore € Cutinite ¥l Lipid-Rich Viminite MA Massive - Small AmL 1 Modemis ¥L  Lipld-Rich Vitrinitc Y Yelow 1+ Yelfow
OC  Guicrop LD Lipodetrinite Y VitdnileContamination Al Reploce- M Mod Amt | 3 Swong YC  Vitrinite Contam 0 Omnge 2. Yellow-Orange
NI Mo lnforen. U Undiffer, YR Rerycled Yilripile infil + LageAm. | 4 Intense VR Recycled Vitrinite R Red 1 Golden
C Coal = Spotitile ++  Abundens B Brown T Ambor
MICROSCOPE R Resinile BL Biack 3~ ReddnBrown
K Kemgen O Other 3 Medium SBrown
X Zelss WR  'Whele Rock ¥ Dark Brown
Jena L Light 4 Diown-Black
Leitz nd.  Not Detormined VISUAL KERQGEN ANALYSIS D Dak 4 Blsck
‘T'otal Quality Geochemistry 4+ Bleck-Opague
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Tingmerkpuk 1398 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION
DGSI Project: 98/4372

FLUORESCENCE / TAI
ORGANIC MATTER (% RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS HUMIC JOTHER VITRINITE LIPIDS LIPIDS
[UNSTRUCTURED STRUCTURED UNSTR. | STRU. UNSTR, STRU,
Al TFUUOR._|TAT [FLOGR. |
= 3 s g
H g [ s
Elz g £ 3
{| DGSI |:|i]: e : :
— « &= = - u u } Q e " P r. " 1~
Sample Id or Depth = T
wonaanmw:ﬁm:.um mBSE_.QWO nstUcitred lipids. rliﬁmm?bﬁo »Md&c‘__..mn :wmﬂ“iw e T BLl0 o V1
2 loamo 1127 _nﬁ | | h_ssw | 5 _a_ walmiml o[ v{v({r]v{ofol { lalsfmlolalnfofvrius
Comments: M3 ragmenis ara diicull to identily. :unmo‘namtxam and nnde.
_ L LT 1 | | _A_ﬁ___ﬁﬂ_]:____:__
Comments:
_ __LF___E___A_____V__:__________
Comments:

_ 1

L I3 1

PPl

L1 1]

N

| |

N

NN

Comments:
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. FLUOR TAT COLOR
ANALYST TYPE/PREP LIPIDS ORGANIC MATTER INTENS. EQUIVALENCE COLOR VALUES
CTG  Conings AL Algiaite E  Exsudalinite E  Eshedmat N  Nompe 8 None B Siumen W Whie - Sumw Yellow
X Q'Connot CC  Conv, Core SB  Suberinie G Grapwdites P Framdoid | T Tmee ) Weak C  Graploliles G Green 1 Pale Yeltow
SWC  SideWallCore C  Culaite VL Lipid-Rkch Vitrinite MA Massive SmallAmt | 7 Moderste | VL LipidRich Viraile Y Yelow 14 Yellow
OC  Oukerop LD  Liptodetrinisc VC  VarinileContamination Rl Replaces M Mod Amt. | 3 Stong VC  Vininite Comam. 0  Orengr 2 Yellow-Orunge
Nl No loforn U Undifter. VR Retyched Vitrinitz nfl +  Largs AmL 4 uromse YR Recycled Vitrinlte R Red 1 Qolden
C Conl §  Sporitde + Abundsr B Drown 2+ Amber
MICROSCOPE R Resinile BL  Oisck 3. Reddish Brown
K Kerogen O Other 3 Modinm Brown
X Zatss WR  Whole Rock “ 34 Duwk Brown
Jena L Uight 4-  Brown-Black
Leltz nd.  NolDelcnmined VISUAL KEROGEN ANALYSIS D Ouk 4 Dlxk
‘total Quality Geochemistry 4+ Bluck-Opoque




TIngmerkpuk 1938 Project Samples
HORSESHOE BEND MEASURED SECTION
DGS) Project: 98/4372

FLUORESCENCE / TAI
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS _ HUMIC |OTHER VITRINITE LIPIDS LIFIDS
UNSTR RED STRUCTURED UNSTR. [ STRU. UNSTR. STRY.
TAl TAI [FLUOR. |
P g £ g
2 o 2 5
E13 E s
5 2|3 = g = g
:| DGSI |£|3]:] | £, sl 18] | |3 :
2 AHHAE HHERREAARE RN EE R RRE .
7 L1515 2|5elalalal=lEl2d|alald|2lalEl®|2|=|2|5|5|5 5L(2(5]15(8|5]8| &
Q I3l eElals|&l &S &% A m M. Stlils|3|s|l=(slels|sizldl=l=(e2|lR|=]= =
=Y s |S|<|Z|IE|R|F|E|S|S|EF[FR]~ ElolZ2|2|3|8|8|S|e(d|e|2)|F|S|E|>|01=E] 5
Sample 1d or Depth
K AL | Ol 2 D12 Y [=4SR:T4
33 |98 Mu 1911 oc &.ra 15| 2] v Mal m| r .Fw::_ ool 1] 2]2+]oB]| 1 0] 2 -
Tommants: Amorphous-massive lpids wib algal sirudture and some SOl biiuman Tormabion. Bifumen Tomralior ‘may TAT value of un [=GEN
129 JL e Y -
34 98 My13-10 OC | 40 _ T T T]30 uc LZ - — _ _’_ _m_._ _ _A‘_u\_u_w_,_o_m;o _\_<._.NU
Commoenks: Small amount of orgamic mater. &l torre. ments are and some Ho may be on 3
K L VL -
38 |98Mu19-8 _00 60 _ _ _4_ “ _ _ _Na_‘\_ _!Ts)_z_ _ — _ r~ _m_,l_oﬂn u_uo_m_._o_ ~<o—~_<._;¢
Comments: SINWBI Mu 1Y-10.
Vi _ _
39 _wmi..:w.m QC | 85 _ _ T 51T MA| - | M M M| T BL| 0{O u_ 2 _m_-_ o_ 1_<0~\m- <._c\
omments: Grany, unstruclured hprds Somea 8nNQuIsr 30 Umey) g:n_o: umen loma may raiso vajue of unsi rad ipids.
K _ _ _ o VL
40 —mmgcak OoC | 80 _ _ — 10T _EL-_Z_»_.ﬂ— _ ._4—8_ _Om_é_w_ﬁl—mr 0 _ _ <._..E
Cammants: Trace coking vitmnde. Uns ﬁ.\:mﬁmlzm.\ugmoa:rLﬂ n lormahon. Ko on small lragments. _
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. FLUOR TA]l COLOR
ANALYST TYPE/PREP LIPIDS ORGARIC MATTER INTENS. EQUIVALENCE COLOR VALUES
CTG  Cumingy AL Alginite L Exsudshaite £ Exbatnl N Nonc ® None B Bruoea W While 1- Stenw Yellow
X O'Connor CC  Conv. Core 5B Subennite C  Graplolivs F  Famboid | T  Taee I Woak C  Gnplolites G Green 1 Pale Yellow
SWC S WsilCore C  Cunnile VL  LipidRich Vitnnue MA Missive - SmaiAmu | 1 Moderme | VL Lipid-Rich Viminlte Y  Yelow 1+ Yellow
OC  Quicrop LD Lipodesinic VC  VilriniieConmatoanon Rl  Replace ™M Mod AmL 3 Swong ¥C Viminz Conlam, 0 Ounpe - Ycllow-Orange
NI Ne Infoen, U Undaffer. VR Recyched Vionile il +  Lage Amt 4 iowmnse VR Recyeled Vitrinite R Red 1 Golden
[ Coal S Spomni +  Abundent B Brown 2¢  Amber
MICROSCOPE R Reiniw BL Black 3 Reddush Brown
K Rarogen 0 Ot ) Medium Brown
X Zeiss WR Wil Rock 3+ Dk Brown
Jena L Ligt 4. Deown-Black
Lelx nd. Not Determined VISUAL KEROGEN ANALYSIS D D 4 Dk
‘Total Quallty Geochemistry 4+ Blak-Opague




Tingmerkpuk 1938 ProJect Samples
HORSESHOE BEND MEASURED SECTION

DGSI Project: 98/4372

E FLUORESCENCE / TAI
ORGANIC MATTER (%} RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS HUMIC |OTHER VITRINITE LIPIDS LIPIDS
[UNSTRUCTURED STRUCTURED UNEIR. | STRU. - UNSIR, Msmu,
22 S ;
2 g g 3
= § E ] § g g
. o 2
i| pest |45 |, 0000 el 18] ] s LUl ] L
HHLBHRRARH R R e R R HE R E
g FIZ|2)3|2|5| 52|85 2|2 | 5| 2|E|5(8)2|2|5|5|3|5| 2|8 |2|5|3(3|2|5|3|2| 3
Samiple 14 or Depth
42 |98 Mu 18-2 ocC | 95 T] 5 MA M DB| 1 ; afBL| 0
~Tomments. _ Simier 10 98 MU 195, vaﬁma—sz%rr‘mmwmm BnbTy.
4 |oenuts !é‘clml stslr]7T| [mal. |MIMJM1M| | loelsd | Islalecfol | | [vias
mments: Lramy Lin tred Hpnas S0Mme angular imen lorma n&sprev u .
HEENENENE HEEEENEEEEEEEENEEERE
Commenty:
I [TIIIIIFTIIIIIIITIIIIHTTILlllll||
Comments:
1 L Pttt Pttt Td
' SAMPLE STRUCTURED OTHER PYRITE ABURND. FLUOR. VIT. REFLECT. FLUOR, | TAl COLOR
ANALYST TYPE/PREP LIPIDS DRGANIC MATTER INTENS. EQUIVALENCE COLOR YALUES
CTG  Cutlings AL Algioite E  Easudarinhe E  Eunhedral N HNone ®  HNone B Bitumen W Whie L~ Siraw Yelaw
X 0'Connor CC  Conv. Corr 5B Subcsinite G Grapiolites F Frambeid | T Trmee 1 Weak G Graptotites G Green L Pale Yeliow
SWC  SideWalCore C  Cufinile VL Lipid-Rich Vitsnite MA Muessive - Smalamt | 2 Moderste | VL Lipid-Rich Vitrinite Y Yellow 1+ Yelow
OC  Ouicrop LD Liplodetrinite ¥C  VilrniteContamination R1  Replace. M Mod Amt 3 Srong VT Vitrinite Contam. ¢ Omnge - Yellow-Orange
NE Mg Inform. U Undiffer, ¥R Recycled Vitrinue mflll +  LargeAmL | 4 Inicnse VR Recycled Yitrinite R Red T Golden
c Ceal §  Spotinic +  Akundant B Brown I+ Amber
MICROSCOPE R Resinile BL Btack 3 Reddish Diown
K Kerogen O Other 3 Medium Drown
X Zelss WR  Whale Rock 3+ Dack Brown
Jean L Light 4+ BrownDlck
Leltz nd. NotDetermioed VISUAL KEROGEN ANALYSIS D Duk 4 Dixck
Total Quality Geochemistry A+ Hiack-Dpaque




Tingmerkpuk 1333 Project Samples
IPEWIK TRIBUTARY MEASURED SECTION
DGSI Project: 98/4372
FLUORESCENCE / TAT
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS HUMIC |OTHER VITRINITE LIPIDS LIPIDS
UNSTRUCTURED STRUCTURED UNSTR. | STRU. UNSTR. STRU.
Al [FLUDK, [TAI JFLUGR. |
2 - -
p : z g
[ g
B lg g g 2
3 2|3 g g = :
:| DGSI [£]%]: : AL 5 E g
=] ol e E 2l1el . ‘2. 9| g 2 = &
2 s lg|5lg] A ELE: AEIME Zl |£]g £ g5
% A EIEE: " 7|8 alel2Eal3|3lelsl8|s|3(2els|Blels|?] &
& AHEHHEHE égubgg“~a°§=a-=%‘—§s-33u{=:—32%~§3a
g 215|582 |2[&| 8| &| 2|5\ E|E Ele|5121&8|153|S|1S|E|8|E|&|8|8|&|2|8|&| &
Sample 14 or Depth
K AL o1 [#):] Y BU.73
45 S8Mu 33-7 QC 30 20 50 T MA| T | + DB| 1 |YO| 2 2130 2 O] 2 -
Commanta: _SEpropelic groundinass of ik . DIt Struciured Npids. Ro of Sohd Bumen,
K AL T YO ps BU.GY |
P P lool | lsol [w] [ | |4olr| vl fwalcfolnl [ol | loalslofz{5]slood | [v]2]""
Comments: SHTAar 10 Sarnp Mu J33-7.
" AL VL 8] [#] 2 [ P [ Ei
47 |98Mu33-5 |oc| | | | I ) 20|T|T]5| |MA|T| I ||;| | Isl1|vo|2'3|3-lnoa|1| lYOl?IVUﬁS
DMMBn: Saniar i0 sample 58 MU 33-5,
R VL B [4] 1 2 J Y BUBI
16 |osmu 334 oc! ] |55| I || loslslvisl lwalvlolvl-1.1 TvlolslPl2l3]alosl ] [volz] -
Commanis: ES8PIODeNC Qroundmass contnues. -'ECB gre, - S
K AL 1 1 .
49 |93Mu33-3 oc 60 10 nlT T! !h‘b‘\lTl JN[-'+| | |B|1’0|2|3|3»|OB|2| |Y|2[ -
Comments: S OpoN; matenal 55 p. ] renbiale S umen and lipid-iich vithinite
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. FLUOR. Tal COLOR
ANALYST TYPE/PREP LIPIDS ORGANIC MATTER INTENS. EQUIYALENCE COLOR VALUES
CTG  Cuttings AL Alginitc E  Exsudalinitc E  Eubedral N None 0 None B Biumen W Whik 1+ Straw Yellow
X O'Connor CC  Couv. Cote SB  Suberinie G Grapiolitcs F  Framboid T  Trece 1 Weak G Graptolites G Green 1 Pale Yellow
SWC  SideWaliCore C  Colmne ¥L Lipd-Rich Vlmnm MA Massive - Smatamt | 1 Moderme | VL Lipid-Rich Virinie Y Yollow i+ Yollow
0C  Ouicrop LD  Liptodeminits YC  VitrinlicContami I Repl M Mod Amt | 3 Suong Y Vitrinite Cantam, O Orange - Yallow-Osange
NE Ma Jalorm, U Undiffor, VR Recyeled Viminie infill +  Large AmL 4 Iniense VR Recycled Yitnniw R Red X Golden
C Coal 5 Spontute ++  Abundant B DOiown 1+ Amber
MICROSCOPE R Resinite BL Black 2+ Rediish Srown
K Ketogen 0 Other 1 Medium Brown
X Zeiss WR  Whole Rock 34 Dak Brown
Jena L Light 4-  Brown-Black
Leitz nd.  Not Determined YISUAL KEROGEN ANALYSIS D Dak 4 Black
‘T'otal Quality Geochemisiry 4+ Black-Opaque




Tingmerkpuk 7998 Project Samples

IPEWH TRIBUTARY MEASURED SECTION

DGSI Project: 898/4372

FLUORESCENCE / TAl
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
HUMIC |OTHER VYITRINITE LIFIDS LIPS
UNSTRIXTUR STRUCTURED UNSTR, | STRU, STRU.
(TAl JFLUOR. |
e 5 &
2 3 £ o
[~% E -] H
& T = 2
f: 2|5 g g = :
a [ -
.| DGSI | |i|: e | s = g
= d o =1 E vEll 2 & 5 E‘ t‘ 2 b
z 2| 2|5 |2 2 2| % gl |&|E el g
= ilElE 8|2 PAE: Sls|d|2ls|8||E|2 ol |8 &
» a | g 2 ‘E’: ElEd|IZB]&|E| & §: gl€| 8 gIER|FE| 2|2 2|28 = N :
[ gl Bl A g B &3 ¥l|= & ol & | 2|7 3 Sle|e|L|la AR a
a w |o|<|=2 ol o ol B3 [ S ol g ol I ol 2|30 OlE|S|E|A >|(SE| 5
Sample [d or Depth
R 2 VT B & TT B080 |
50 S8Mu 33-2 OC 40 ? 401 T T MAY T | + + TRO|1 | ¥ |23 Y| 3 -
Comments: o 10 sampie 98 Mu d3-J. Trace e,
|28 ALl = v F i l 1 T Z
51 IQSMU33-1 oc 25 |T 51T | 5 MA, -]+ + ] [DB 1|Y|2‘3|3-DO J2—IYO'3|
Lommenis: wirar TiE U i SO0Me Minaral mixe ‘and Mo pyrie than previously, Trac .
Commenis: r
Lomments: l I l
Lomments: _ | _l _ L_ | ]
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. YIT. REFLECT, FLUOR TAl COLOR
ANALYST TYPE/FREP LIPIDS QRGANIC MATTER INTENS. EQUIVALENCE COLOR VALUES
CTC Cuttings Alginite Exsudaunie £ Eubedral Home Mone B Ditumen 1- Strew Yellow
X O'Cannoe 0C  Conv.ore Subesindic Graptolites F  Frambold Trace Weak G Omptolies 1 Pale Yeliow
SWC SideWalkCore Cutiniie Lipid-Rich Vitrinite MA Massive Senall AmlL Moderate | VL Lipid-Rich Viminite Yeltow t+ Yellow
OC  Ouicrop Lipiodetrinite Vitrimite fmati RE Repl M Mod Amt Sirerg ¥C  Vitinite Conigm Orange - Yellow-Oronge
NI Mo [nform. u Undiffer. Recythed Virinie infill +  Large AmL Intanse YR Recycled Viernite Citdden
c Cosl §  Sporimite Abundant M Amber
MICROSCOPE R Resinite = Reddish Brown
¥ Kerogen O Other 3 Medium Qrown
X Zeiss WR  Whole Rock 3+ Dk Brown
Jena & Brown-Black
Leitz ud.  Noi Determined VISUAL KEROGEN ANALYSIS 4 Blacx
‘Tota) Quality eochemistry 4+ Black-Dpaque




Tingmerkpuk 1938 Project Samples
SOUTH TINGMERKPUK MEASURED SECTION
DGSI Project: 98/4372

FLUORESCENCE / TAI
ORCANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS HUMIC |OTRER VITRINITE LIP[DS LIPIDS
[ONSTRUCTORED STRUCTURED ONSTR. | STRU. UNSIR. STRU.
TAT TFLUOR. JTAF [FLUOR
o g z g
B . s
5 ¥ § [~ § E g
z 2|3 g : E :
i | DGSI | 3|3 B gl |8 s g g
E g |8|¢ E Elg|a S & z| 8 &
z ¢ & -E, g Z2lE|= = . 2= EI 3 £ £ e £ %’ G
2 AHHHEHAR R EH PR R HHEBE I B HEE R BB HE B E
o g |l=s 5 &S5 &[5]2 2= E: & E, E(E|s|2(&|2[3]|= 21 S| g a|2|e|lA|[=B]| =2 ]
3 & |3 2E|R|E|C|C|&| 2|5 £ gls|z|[2|3|6|8|S|E|S|8|a&|5|C|E|5|S|E| &
Sample Id or Depth
K S VL -
&8 8 JC 3021 oCc | 10 \ﬁ' 20|57 MA| T - + T BL| D 0 |nd. A+ |BL| O v 1./8
[7 T Sma: emwgm JrOUnGmass. Hg Wmma G may be on INeminng.
VL 3 -
61 |98.4C 302-4 oc | 20 20! I ]10]50]1"[ |MAIT[ +| IT] |T|BL|0| | |U[n.d,| ] |3+[BL]D|V1,I6
mments: HTar 1G sam, -1, Jrace
K -
82 |98Jc 302-7 oc | 85 | |5|1o| | IMAlTl‘ + |?| | |BL|0| | |U|3-|BL|0| | | |V1‘69
[ i Sial pa 5 af Uns ipids miXed wilh e
19 3 [ -
85 |93J03’02—10 ocC - | T l - I [ | ]MAI TI I + | | | I IBLI 0 [ [ l Oln.d.‘ | |3+|BL] 0] -
Comments: very smail organic fragments are aimcun 1
R I S I A7 -
87 |98JI3302—12 QC | 8O T |5|15| | IMAlTl |+| |T| 'TlBLID[ | |0|3+|8L|0|3+IBL|0|V1,53
Commants: Simall organic ragments. Sema VInie 15 SgInning
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT. REFLECT. FLUGR. TAT COLOR
ANALYST TYPE/PREP LIPIDS ORGANIC MATTER INTENS. EQUIVAIENCE COLOR VALUES
TG Cuhings AL Alglnie E  Exmudalinite E  Euhodral N Nonre b Mone B Bimumm W Whie 1. Siraw Yaliow
X O'Connor cC Conv Core SB  Subesmilc G Qraptohies F  Framboid T Teace P Weak G Graplolites G Green 1 Pale Yeflow
SWC  SideWallCore C  Cutnie VL Lipid-Rich Vitrinne MA Massive - Smalami | 2 Modonte | YL Lipld-Rich Vitrinite Y Yollow 1+ Yellow
oC  Outerop LD  Liptodeminite YC  VitriniteContamination Rl Replace- M Mod AmL | 3 Strong Y€ Vimmitc Contam, 0 Orange 2+ Yellow-Qrasge
NI Mo lafoms U Undiffer. VR Recycled Viiminita infill +  LargeAm | 4 Intemse VR Recycled Vitrinite R Red 2 Goldkn
C Coa) 5 Sporinie +  Abundant B Brown 1+ Amber
MICROSCOPE A Rcsinic BL Black 3. Reddish Beown
K Kerogen 9 Othe 3 Medoum Brown
X Zeiss WR  Wholc Rk 3+ Dark Grown
Jena L Light 4 Brown-Blck
Leitz ad, Mot Desersined VISUAL KEROGEN ANALYSIS D Da 4 Bk
‘Lotal Uuality Geochemistry 4+ Black-Opague




Tingmerkpuk 7998 Project Samples
MISCELLANEOUS GRAB SAMPLES
DGSI Project: 98/4372

FLUORESCENCE / TAI
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS — RUMIC JOTRHER VITRINITE LIPIDS LIPIDS
UNSTRUCTURED STRUCTURED UNSTR. [ STRU. UNSTR, [RU.
TAY JFLUOR. [TAY [FLUGK |
= 3 T
kT 3 4 “
=3 m a 5
g M 2
o a n m = 8
5 21z g : - s
e| DGSI |£|3|: : |3 1 i ¢
5 4 2 £l12|g . 2 2 2| &
z Fii I = 2ls = 2= - & g2 £ £
= s|E(5(3|E g8 e|l2|8|E| 5|2 s Bl x| B2 els|2)els|E] <
8 FERHEEERBEHBE R HHEBER  HEHEHHEHEHEHEHE H
3 El5|5[2|5| 2|2\ &|&13|2(2| 8|88 2|8|518|5|8|2|8|2|4|2|8|8(5|5|2| £
Sample Id gr Depth
TSCETTANE OUS GRAS SAR R | BT T -
89 |98 Mu 32 oc 70 mc T|?2]| 7 MA| M| + * 7 Bl 213 |8L| 0 -
Tommenls: Hleck, micnnized Npids wi m:uc“m\m%d.m?ag Salid Bifumen Inci 66:«3» raise Al valus o unslruclured lipids.
| | i ] lou] ol | :
20 _wm_s:un.) QocC 50 Lmj_q_ﬂ“ _m z__+_+_ _ _DL‘_ _ _m_u+ BL| O _ _ -
Tomments: Dark gray, :._‘g:ﬂom 0105 with angular Soiid bAumern
1 Jos wu 32 ~ wf [ [T T Wl ITTTTTTTTTITTTITTTITIT S
3
Comments: Large salild uwtio: ni{s have dark brown Nuorescence,
D Vi -
92 _ouz_cua _ _ _ _!._o_ao—._._ _Z>_._§_Z_z._q_ — —0m_a_ _ _n_u_mr_o_ _O_A_<,..Na
Commeals: Abundant small terrestiial Tra ) {
9 |ssm3s 7] 1| ofrimlo] [lolol [ {sfstalol | [ [via
Comments: Micnnized lipids with engular SONd Dilurmen Jormalion. o are aning (o Coke.
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUOR. VIT, REFLECT. FLUOR TAI COLOR
ANALYST TYPE/PREP LIPIDS ORGANIC MATTER INTENS. EQUIVALENCE COLOR VALUES
CTG  Cudtings AL Atginue £ Bxsudatinite E  Eubedral N None 9 Noae B  Biumen W While 1- Straw Yellow
X O'Connor CC  Coav. Core SB  Suberinie G Graplolites F  Frembold T Trace I Wesk G  Geaplalites G Green 1 Pa Yellow
SWC  SideWallCoxe C  Culinite VL  Lipid-Rich Vitrinite MA Massive - SmallAmt | 1 Moderste | VL Lipid-Rich Vitrinite Y Vethow 14 Yellow
OC  Outcrop LD Liplodemioile VT YilmnitcComaminstion Rl  Replace- M Mod Amt 3 Swong YC Viminite Contam, Q Orange 2. Yellow-Oronge
Nl Nolnform. U UndifTer. VR Recycled Vitrinke infill + LargeAmt | 4 Iniense VR Recycled Varinite R Red 1 Golden
c Cous S Sporinite ++  Abuaduat 8 Brown 1% Amber
MICROSCOPE R Reunitc BL  Black 3 Reddish Brown
X Kerogen O OQther 3 Medium Brown
X Zeiss WR  Whole Rock 3+  Dark Deown
Jena L Light 4. Brown-Glack
Leitz nd.  Noi Determined VISUAL KEROGEN ANALYSIS D Dak 4 Black
‘l'otal Quality Geochemistry 4¢  Black-Opaque




Tingmerkpuk 1998 Project Samples

MISCEL LANKEOLIS GRAB SAMPLES
DGS| Project: 98/4372

FL.UORESCENCE 7 TAT
ORGANIC MATTER (%) RELATIVE ABUNDANCE REFLECTED TRANSMITTED Ro
LIPIDS HUMIC JOTHER YITRINITE LIFIDS _ LIPIDS
UN (V) STRUCTURED UNSTR, | STRU. UNSTR. STRU.
TAE - 1Al JFLUCR. |
= H &
3 ‘3 .E‘ =
-8 E ] 13
5 303 5 £ 8
= -
2 % ﬂ > a u s - 3
g AHEINE £ &[S v : g
Z Rl5(E]e AE1E Pl I [ Ak z| & oy 2l g
= s |E|E|g|E = 3(g|%d Slu|3(8ls|E|s]|E sls|Ble|y|2l =
@0 alg|2| 28|58 B1&12 Elgle el T F|=2|1BlE2|le|s]2 e AR A E R A
Q < -] 5 E g & A sl & = R grslsl=al= SlE|3(3|z £
A ol it ClE|3|E)F | < gl&|o(z(2|5|0|S[S|8|S)|E|a]d Sl=|c|8| F
Sample 1d or Depth
o -
94 ]88 Mu 38-1 o o0 15| 5 MA| T+ ] T M M gLy 0 0|+ |BL)O -
Commenis: Black, micrinizen u Eﬁﬁ Tipids with oxidzed lerra malefial._Low yellow background Hugrescence i lrensim, Tight shide.
|14 9] 3 F -
96 |98Ha126 |0C|?5| [ I Tl 5 10 ] 10 Mal M| - | + I | |-|BL|U| l I0|3+|BL|0|4-|BL|dVZ.3U
Commanis: Gramy unstucired Ipigs and smal temeslnal fragrnents i 8 Iineial grounamass,  jrace of colung VItnnie.
Commenis;
Commants: [ I [ | l I I
Lomments: _
SAMPLE STRUCTURED OTHER PYRITE ABUND. FLUDR. VIT. REFLECT. FLUCR. TAI COLOR
AMNALYST TYPE/PREP LIPIDS ORGANIC MATTER INTENS. EQUIVALENCE COLDR YALUES
CTG  Cuttings AL Alginite B Exsudstinite E  Euhedml N None 0 Hone B Bimnen W While 3. Swww Yollow
X O Connor CC  Conv, Core SB  Suberinite G Graplolites F  Frambou T Trce 1 Weak G Graplolites G Gree i Palc Yellow
SWC  SideWolCore ¢ Cutinite YL Lpsd-Rach Yimnite MA Massive - Small Aost 1 Moderae YL Lipid-Rich Vitcinite Y Yelow I+ Yellow
OC  Ouerop LD Liptodetminite YO VirrniteConsminadon Rl Replace- M Mod Aml 3 Suong ¥C Vil Comam, O Crange 1. Yelow-Orange
Nl Mo jalomm. U UndifTer. YR Recytled Vitrimie infill +  Lorgo Amt 1 Intense VR Recycled Viminiic R Red ?  Golden
C Coul 5 Sporinite +  Abundanl B  Brown 1+ Amber
MLCROSCOPE R Resinie BL Black 3} Reddish Brown
¥ Kermogon QO Oher 1 Medium Brawn
X Zeiss WH  Whole Rock 3+  Dark Brown
Jena L Ligh 4 Brown-[lack
Leitz nd.  Nol Determined VISUAL KEROGEN ANALYSIS D Dak 4 Bk
‘tptal Quality Ueochemisiry 4+ Black-Opagee




VITRINITE REFLECTANCE Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGS! Project: 98/4372 Sample No. | TYPE KIoC
OTHER ID: 98 Mu 11 SEGMENT 1, TOP OF 8LUFF TOC 5.49
TMAX 420
HI 67
s Vitrinite V Ro 128
MEAN 128
STOLV oW
VARIANCE 0.01
MINMUM 136
ol N o Visual Kerogen Summary
Unstructured Lipids 75
Structured Lipids -
Solid Bitumen 10
5 ] Inertinite 5
§ Vitrinite 5
Other 5
o .0, ) . TOTAL 100
0 ! 2 : Background Fluorescence  Moderate
1075 V120 V146 TAS Unstructured 3+,3-
Lt16 V127 TAS Structured
V118 V1.37
V119 V137 COMMENTS:
V119 L1.40
DGSI Project: 98/4372 Sample No. 2 TYPE K/OC
OTHER ID: 98 Mu 11-1 TOC 3.79
TMAX 419
Hi M
5 Vitrinite V Ro 1.27
MEAN 227
ST DEV a.w
VARIANCE 4 0}
MIRIMU M 107
104 e o Visuai Kerogen Summary
Unstructured Lipids 75
Structured Lipids -
Solid Bitumen 10
5T Inestinito 5
Vitrinite 5
Other )
. ‘ TOTAL 100
0 I 2 3
Background Fluorescence  Mod,Strong
L1.07 L1127 Vi51 TAI Unstructured 3-
VI0B V120 v1.84 TA Structwred
V410 V1.34
V1.15 L 144 COMMENTS:

L1123 V147




VITRINITE REFLECTANCE Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. k! TYPE K/OC
OTHER (D: 98 Mu 11-2 TOC 8.61
TMAX 423
Hi 41
15
10+ Visual Kerogen Summary
Unstructured Lipids 75
Structured Lipids -
Solid Bitumen 20
5T tnertinite T
Vitrinite 5
Other _o
0 ; m, mn : 0 TOTAL 100
0 I 2 3
Background Fluorescence  Weak
v0.74 v273 TA} Unstryctured 3-
10.83 TAI Structured
v 1.33
v 1.44 COMMENTS:
v 1.67
DGSI Project: 98/4372 Sample No. 4 TYPE K/OC
OTHER IDS8 Mu 11-2A TOC 403
TMAX 428
HI 32
is Vitinite V Ro 1.04
MEAN 104
sTorv 0.1
VARIANCE 0 oY
MINIMUM 0 89
1o ¢ as Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids -
Solid Bitumen 10
51 Inertinite S
Vitrinite 5
Other _0__
0 ﬂ : [ TOTAL 100
0 ] 2 3
Background Fluorescence  Mod,Strong
v0.74 V10D L1.13 v1.44 v4.45 TA! Unstructured 3
L088 V102 V113 v157 TA Structured
V09D ViD2 Vi.18 v2.01
V099 V103 Vi21 v4i3 COMMENTS:

V100 L107 v1.32 v440 Oxidation may reduce Ro.




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 SampleNo. 6 TYPE K/0C
OTHER ID: 98 Mu 114 YOC 7.36
TMAX 437
Hi 62
s Vitrinite V Ro 20.94
MEAN 0.94
ST O£V 0.1
VARIANCE .02
MINIMUM 075
10 4 e Yy Visual Kerogen Summary
Unstruciured Lipids 70
Structured Lipids -
| Sofid Biturmen 20
ST tnertinite 5
Vitrinite T
o Other 5
0 éggg 1. ' TOTAL 100
0 ] 3
Background Fluorescance ~ Strong
LO.75 L1.00 TAIl Unstructured 3
va7e V1,08 TAI Structured
L086 L1.19
L0900 $1.30 COMMENTS:
L0.94 Oxdidgtion may reduce Ro.
DGSI Project: 98/4372 Sample No. 7 TYPE K/OC
OTHER ID: 98 Mu 11-5 TOC 0.44
TMAX 451
Hl 14

10

Visual Kerogen Summary

Unstructured Lipids 100
Structured Liptds -
Solid Bitumen T
Inertinite T
Vitrinite T
Other 0
TOTAL 100
Background Fluorescence  Moderate
TAI Unstruciured 3
TA) Structured

COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sampte No. 8 TYPE K/OC
OTHER ID98 Mu 11-6A TOC 11.16
TMAX 438
H 124
s Vitsnite V Ro 0.91
MEAR 0.91 BRo 0.68
ST OEV 0.1 \VRE-B 1.00
VARMNCE 0.02
MINIM U 0.9y
10 4 HOMBER b Visual Kerogen Summary
Unstructured Liplds 75
Bilumen Structured Lipids =
MEAN 0.69 Salid Bitumen 25
54 s OEV 0.12 Inertinite T
VARIANCE 0.82
M KM D 4 0.63 Vitrinite T
Q MAX UM 6.82 Omr 0
A NUMBER 5
0 s [I’] |"| [‘| \ TOTAL 100
0 1 k}
Background Fluorescence  Mod,Strong
80.53 B0.82 TAl Unstructured 33
B0.60 V085 TAl Structured
80.71 L1.07
80.79 v 148 COMMENTS:
L0.81 v248
DGSI Project; 98/4372 Sample No. 9 TYPE K/OC
OTHER ID: 98 Mu 11-6 TOC 4.09
TMAX 474
Hi 22
s Vitrinite V Ro ?1.21
MEAN 121 B Ro ?1.06
STOEV 024 VRE-B 71.35
VARIANCE 0 08
MINIMU M 100
04 e e Visual Kerogen Summary
Unstructured Lipids 90
Sliumen Structured Lipids -
MEAN 108 Solid 8itumen 10
54 STDEV o.u Inerinite T
VARIANCE .02
M NIM UM 0 95 Vitrinite ?
MAXDBAUM AR omer 0
NUMBER 2 P
0 : Iﬂ ﬂ : TOTAL 100
0 I 3
Background Fluorescence  Mod,Strong
80.96 TA? Unstructured 3
L 1.00 TAl Structured
V 1.14
8 1.18 COMMENTS:

L 148




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. 10 TYPE K/OC
OTHER ID: 98 Mu 11-7 TOC 0.30
TMAX N.A.
HI —_—
15
10 - Visual Kerogen Summary
Unstructured Lipids 100
Structured Lipids -
Solid Bitumen ?
St Inertinite
Vitrinite -
Other 0
o . TOTAL 100
0 | 3
Background Fluorescance  Weak
TA) Unstructured 3
TAI Structured
COMMENTS:
DGSI Project: 98/4372 Sample No. 11 TYPE K/OC
OTHER I1D: 98 Mu 11-8 TOC 1.34
T™AX 444
HI 47
s Vitrinite V Ro 71.15
MYIAN AREY
ST OEV 0 a2
VAHIANCE 0.00
MINIMU M 13
10 - oot v Visual Kerogen Summary

V113
V1.16

Unstructured Liplds 85

Structured Lipids
Solid Bitumen
Inertinite
Vitnnite

Other

TOTAL

“+ <

o|o

100

Background Fluorescence  Strong

TAI Unstructured

TAIl Structured

COMMENTS:

3-3




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. 12 TYPE K/OC
OTHER ID: 98 My 11-8 TOC 1.96
TMAX 448
Hi 59
s Vitrinite VRo 71.35
MEAN 138
ST DEY 0.12
VARIANCE 0.0)
MINIM UM w8
10 + A e Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids 5
Solid Bitumen 10
ST Inertinita T
Vitrinite 5
an Other 0
0 ' m j. m ' . TOTAL 100
0 ] 2 3
Background Fluorescance  Intense
V118 v1.78 TAIl Unstructured 3-
V13t vi1.83 TA! Structured
V1.35
V1.48 COMMENTS:
V1.47 '
DGS) Project: 98/4372 Sample No. 13 TYPE K/OC
OTHER 1D:98 Mu 11-10 SEGMENT 2, OFFSET TO EAST IN SMALL GULLY TOC 1.94
TMAX 444
HI 42
s Vitrinite V Ro 71.25
MEAN 128
ST OEV o 2
VARIANCE 0.01
MINDA UM 2
30 + oaen e Visual Kerogen Summary
Unstruciured Lipids 85
Structured Lipids -
Solid Bitumen 10
5T tnertinite T
Vitrinita 5
Other 0
0 . . TOTAL 100
0 ) 2 3 Background Fluorescence  Strong
v071 V129 TAI Unstructured 3-
v0.87 V1.32 TA! Struciured
V112 V1.36
V114 V1.40 COMMENTS:

V1.14




VITRINITE REFLECTANCE Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. 15 TYPE K/OC
OTHER ID38 Mu 1112 TOC 2.02
TMAX 442
HI 41
s Vitrinite V Ro ?1.35
MEAN 13§
ST OEV 0. %
VARIANCE 0.62
MINIMU M 115
MAXIMUM 152
10 ¢ NUMBER . Visual Kerogen Summary
Unstructured Lipids 85
Structured Lipids -
Salid Bitumen 15
5+ Inertinite T
Vitrinite T
1 B Cther 0
L Bdkao TOTAL 900
0 | 2 3
Background Fluorescence  Strong
Vi15 Vis2 TA} Unstructured 3-
V119 v1.88 TAI Structured
V1.30
V1.43 COMMENTS:
V 1.48
DGSI Project: 98/4372 Sample No. 17 TYPE K/OC
OTHER ID98 Mu 11-14 SEGMENT 2, OFFSET TO EAST ON SLOPE FACE TOC 2.23
TMAX 441
Hi 43
s Vitrinite V Ro 71.44
MEAN 141
sroev 0.
VARWNCK D 0%
MONIM D M 129
10 4 v e Visual Kerogen Summary

0 1 2

v082 V123 V154
v0.83 V142
v0.89 V145
v0.98 V146
v1.08 V153

Unstructured Lipids 85
Structured Lipids
Solid Bitunen
inestinite
Vitrinite

Other

TOTAL 100

SO oo o

Background Fluorescence  Intense

TAI Unstructured 33
TAI Structured 33
COMMENTS:

Trace low refiecting weathered
vitrinite.




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. 19 TYPE K/OC
OTHER 1D28 Mu 11-16 TOC 2.42
TMAX 442
HI 48
s Vitrinite V Ro ?1.25
MEAN 128
ST DEV o.M
VAR(ANCE o0
MINIMUM 110
10 1 . 30 Visual Kerogen Summary
Unstructured Lipids 85
Structured Lipids -
Solld Bitumen T
St Inertinita 5
Vitrinite 5
Other 5
. L TOTAL 100
’ Background Fluorescence  Intensa
v0.76 V1.19 TAI Unstructured 3
1080 t1.25 TAI Structured 3
v0.83 V131
v097 L1.38 COMMENTS:
L1110 v1.70 Tracs low reflecting weathered
vitrinite,
DGSI Project: 98/4372 Sampie No. 21 TYPE K/OC
OTHER ID98 Mu 11-18 TOC 217
TMAX 447
HI 49
s Vitrinite VRo ?1.45
MEAN 145
St 0LV 0.00
VARIANCE [ 2%
MINIMUM | EE3
10 4 Nowetn v Visual Kerogen Summary
Unstructured Lipids S0
Structured Lipids -
Solid Bitumen 5
5T Inertinite T
Vitrinite 5
Other 0
. . TOTAL 100
: Background Fluorescance  Intense
V1.3 TAl Unstruciured 3
V1.44 TAl Structured
V145
V1,54 COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: $8/4372 Sample No. 23
OTHER 138 Mu 11-18-A
Vitrinite
15
MEAN 127
SYDEV D.04
VARIANCE 0.00
MNIMUM 122
01 e

TYPE K/OC
TOGC 2.08
TMAX 445
HI 38
VRo .27

Visual Kerogen Summary
Unstructured Lipids 90
Structured Lipids -
Solid Bitumen 5
Inertinite T
Vitrinite 5
Other 0
TOTAL 100

Background Fluorescence  Intense

b0.57 v0.89 V1.31 TAI Unsatructured 3
b076 1091 v1.74 TA) Structured
v0.78 V122
v0.82 V126 COMMENTS:
v0.88 V1.30 Trace low reflecting weathered
vitrinite.
DGS! Project: 98/4372 Sample No. 24 TYPE K/OC
OTHER JD98 Mu 11-20 SEGMENT 2, OFFSET TO WEST TOC 2.10
IN BOTTOM OF GULLY TMAX 447
Hi 39
s Vitrinite V Ro 1.26
MEAN 128
ST OEV 0.%
VARIANCE 0 031
MINIM U M 100
0t e e Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids -
Solid Bitumen 10
St Inertinite T
z Vitrinite 5
ol Otrer _5
0 | b , TOTAL 100
0 1 3
Background Fluorescence  Intense
5057 V107 V142 TAl Unstructured 3-
10.57 L1.1% V145 TAI Structured
v082 L1.12 L1.46
v082 L125 V148 COMMENTS:

V100 L1.26 v1.69




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGS! Project; 98/4372 Sample No. 26 TYPE K/OC
OTHER ID98 Mu 11-21A TOC 1.80
TMAX 438
Bl 32
s Vitrinite V Ro 1.31
M EAN 131
SIDEV 0.00
VARINCE 0.01
MINIMUM 114
107 omnen Y Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids 5
Solid Bitumen 5
5T inertinite 5
Vitrinite 5
Other _o
0 1 : TOTAL 100
0 1 2
Background Fluorescence  Intense
v0.83 V124 V1.31 v 181 TAt Unstructured 3
v0.91 V125 Vv1.32 TAI Structured
v096 V128 V139
v1.02 L1.30 V1.39 COMMENTS:
V114 V131 V150 Trace low reflecting weathered
vitrinite.
OGSt Project: 98/4372 Sample No. 28 TYPE K/OC
OTHER 1088 Mu 14-23 TOC 233
TMAX A50
Hl 81
s Vifrinite VRo ?1.26
MEAN 126
ST OEV 8.22
VARIANCE 0-08
MINMMUN 101
101 ounin g Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids -
Solid Bitumen 5
St Snestinite 5
Vitrinite 10
7 Other 0
a — 11 H [ EFl H TOTAL 100
- ) Background Fluorescence  Intense
v088 V153 TA! Unstructured 3
V101 v1.93 TAI Struciured
V107 v1.98
V129 v527 COMMENTS:

V142




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
KUKPOWRUK REDWUL MEASURED SECTION

DGSI Project: 98/4372 Sample No. 30 TYPE K/OC
OTHER ID98 Mu 11-25 TOC 2.39
TMAX 448
R 111
5 Vitrinite V Ro 71.32
MEAN 132
SY DEV 0.w
VARWMNCE o 01
MINIM D M ARl
10 { owoen e Visual Kerogen Summary
Unstructured Lipids 90
Studured Lipids -
Sofid Bitumen 5
St Inertinite T
Vitrinite 5
Other 0
0 . TOTAL 100
0 ) 2 3
Background Fiuorescenca  Intense
10.83 V119 v1.64 TAl Unstructured 3-
v093 V1.38 TAl Structured
v0.95 V137
v0.98 V141 COMMENTS:
L1.18 V144
DGSI Project: 98/4372 Sample No. 32 TYPE K/OC
OTHER 1D:98 Mu 11-27 TOC 1,71
TMAX 449
Hi 50
s Vitrinite V Ro ?1.26
MEAR 126
ST Otv on
VARIANCE 6.03
MINIMUM 13
o 4 Nonocs e Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids -
Solid Bitument 5
5T (nestinite 5
Vitrinite 10
FH—‘ Other 0
0 e ! n |-| [ ¢ ) TOTAL 100
0 1 2 3
Background Fuorescence  Intense
1078 1084 v161 TAl Unstructured 3-
v0.82 vO0.99 v187 TAI Structured 3-
1087 V1.13 v1.86
v0.87 V121 COMMENTS:
10.88 V145 Lipid-rich vitrinite Ro 0.88.




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372
OTHER IDA8 Mu 19-11

Sample No. 33

TYPE

HORSESHOE BEND MEASURED SECTION  7OC

Bituman

MEAN
ST DEY
VARIANCE
MINIMUM
MAXIMUM

0.56
008
0.00
0.49
0.60

TMAX

HI
VRo
B Ro

VRE-B

K/OC

9.65
468
20

70.55
?0.87

10 + NUMBER A Visual Kerogen Summary
Unstructured Lipids 85
Structured Lipids 15
Solid Bitumen 20
5t Inertinite T
Vitrinite -
Other 0
ol N . : TOTAL 100
! 3 Background Fluorescence  Moderate
B80.49 TAIl Unstructured 2+
B 0.57 TAI Structured
B 0.60
COMMENTS:
DGSI Project: 98/4372 Sample No. 34 TYPE K/OC
OTHER [D: 98 Mu19-10 SEGMENT 2, measured 100 m up gully TOC 1.18
TMAX 440
HI 39
Vitrinite V Ro ?71.25

MEAN
STOCv
VARIANCE
MINIMUM
MAXIMUM
NUMBER

128
0.
0.03
[T

143

V 0.94
V106
V1,18
v127
vV 1.32

V1.33
V137
V138
V1.43
v1.64

Visual Kerogen Summary

Unstruciured Lipids
Structured Lipids
Solid Bitumen
inertinite

Vitrinite

Other

TOTAL

40
T
30
30
0

100

Background Fluorescence  Strong

TAl Unstructured
TAl Structured

COMMENTS:
Trace recyded vitrinita.

3
2+




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372
OTHER ID: 98Mu19-8

Sample No. 36

Vitrinite
MEAN
SYDEV
VARIANCE
MINM U M
MAXIMUM
NUMBER

116
.06
0 00
12
122

TYPE K/OC
TOC 0.87
TMAX 439
HI 61
V Ro 71,16

Visual Kerogen Summary

Unstructured Lipids 60
Structured Lipids N
Solld Bitumen -
nestinite 20
Vitrinite 20
Other 0
TOTAL 100

Background Fluorescence  Strong
V1.12 v1.59 TAIl Unstructured 2+
V1.13 v1.61 TAI Stryctured
V1.2 v165
11.55 v1.84 COMMENTS:
vi1isS6 v198 Some recyded vitrinite?
DGS!I Project: $8/4372 Sample No. 38 TYPE K/OC
OTHER ID: 98 Mu 19-6 SEGMENT 1, measured at mouth of gully, TOC 1.95
north side of Ipewik River TMAX 428
HI 88
s Vitinite V Ro ?1.07
MEAN 107
STDEY 03
VARWANCE 0.02
M INIMUM 0.94
MAXIMUM 124

NUMBER

50.59 V1.03
v0.74 V115
5076 V124
L0.94 v152
V0397

Visual Kerogen Summary
Unstructured Upids 85
Structured Lipids
Solid Bitumen
inertinite
Vitrinite

Othar

TOTAL 100

QIS ;g

Background Fluorescence  Moderate
TAI Unstructured 3-3
TAI Strudured

COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372
OTHER iD: 98 Mu 194

Sample No. 40

Vitrinite

MEAN
SIoev
VARIANCE
MINIMUM
MAXIMUM
NUMBEIR

183

. 0m

0.02
[ -2:4
138

TYPE K/OC
TOC 1.97
TMAX 425
Hl 60
VRo ?71.19

Visual Kerogen Summary

Unstructured Lipids 80
Structured Upids -
Solid Bitumen 5
Inertinite 5
Vitrinite 10
Other 0
TOTAL 100

0 i Background Fluorescence  Mad,Strong

b06t V114 V136 TAIl Unstructured 33

v072 V115 TA! Structured

V0.98 V1.21

V108 V1.32 COMMENTS:

V111 Vi3s

DGSt Project: 98/4372 Sampie No. 42 TYPE KJOC

OTHER 1D: 88 Mu 18-2 TOC 2.90
TMAX 436
HY 258

v 0.88
v 1.02

Visual Kerogen Summary

Unstruciwed Lipids
Structured Lipids
Solid Bitumen
(neréinite

\itrinite

Other

TOTAL

Background Fluorescence
TAl Unstructured
TAl Structured

COMMENTS:

5]

oo 40 4

Mod, Strong




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372
OTHER ID; 98 Mu 19

Sampie No. 44

Vitrinite
MEAN 3
SYDEV 0.08
VARIANCE 0.0
MMMU M Vo7
MAXWMUM e
NUMBER 2

0 N ;

L1.07
V118
v 1.57

TYPE K/OC
TOC 273
TMAX 430
HI 110
V Ro 7113

Visual Kerogen Summary

Unstructured Lipids 80
Structured Lipids -

Solid Bitumen 5
inentinite )
Vitrinite T
Other 0
TOTAL T100
Background Fluorescence  Mod.Strang
TAl Unstructured 3

TAS Structured

COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
IPEWIK TRIBUTARY MEASURED SECTION

DGSI Project: 98/4372 Sample No. 45 TYPE K/OC
OTHER ID: 98Mu 33-7 TOC 21.28
TMAX 420
HI 364
'3 Bitumen V Ro -
" EAN o B Ro 20.41
ST DEV a.08 VRE-B 70.73
VARIANMCE 0.01
MINIMOM 0 34
10+ o o Visual Kerogen Summary
Unstructured Lipids K¢}
Structured Lipids 20
Solid Bitumen 50
57 Inartinite T
Vitrinite .
Other g
o . TOTAL 100
0 1 2 3
Background Fluorescence  Moderate
80.34 B0.47 TAIl Unstructured 3-
8034 B0S5 TAI Structured
80.38
80.39 COMMENTS:
80.39
DGSI Project: 98/4372 Sample No. 46 TYPE K/IOC
OTHER ID: 98Mu 33-6 TOC 16.17
T™MAX 432
Rl 568
Is Bitumen V Ro -
MEAN 037 B Ro 20.37
ST OEV 0.08 VRE-B8 20.69
VARIANCE 0.01
MINIMU M O 29
107 NmOE o Visual Kerogen Summary
Unstructured Lipids 30
Structured Lipids 30
Solid Bitumen 40
St (nertinite T
Vitrinite -
Other 0
oL I , 0., , TOTAL 100
0 ! 2 : Background Fluorescence  Mod,Strong
B0.29 TAl Unstructured 3
B0.35 TAI Structured
B 0.47
11.76 COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
IPEWIK TRIBUTARY MEASURED SECTION

DGS] Project: 98/4372 Sample No. 47 TYPE K/IOC
OTHER ID: 98Mu 33-5 TOC 13.49
TMAX . 431
HI 567
15 Vivinite V Ro ?0.53
M EAN 053 8 Ro ?0.45
ST O£y 006 VRE_B ?0.77
VARIANCE .00
MINIMU M 0.46
10 4 e o Visual Kerogen Summary
Unstructured Lipids 55
Bitlumen Structured Lipids 20
MEAN 04s Sdlid Bitumen 20
1 S SN | edate T
M INIM O M 0.32 Vitrinite T
.i e Oter _5
0 0. . ‘ : TOTAL © 100
0 1 2 3 '
Background Fluorescence  Mod,Strong
B80.32 LO.5S7 TAl Unstructured 3
V046 1083 TAI Strctured
B 0.49
B0.53 COMMENTS:
L 0.58
DGSI Project 98/4372 Sample No. 48 TYPE K/OC
OTHER ID: 88Mu 334 TOC 9.68
TMAX 430
HI 489
15 Bitumen V Ro -
MEAR o.28 BRo ?0.28
ST DEV noA. VRE-B ?0.61
VAQUNCE NA.
MINIM U M 0.20
10 4 e e Visual Kerogen Summary
Unstructured Lipids 55
Structured Lipids 10
Solig Bitumen 25
5T Inertinite 5
Vitrinita T
Other 5
o Ll m'ﬂ . ' : TOTAL 100
0 1 2 3
8ackground Fluorescence  Mod,Strong
B028 1107 TA! Unstructured 3-
10.75 TAI Structured
v (.84
10.82 COMMENTS:
1 1.05 Recyded vitrinite?




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
IPEWIK TRIBUTARY MEASURED SECTION

DGSI Project: 98/4372 Sample No. 49 TYPE KIOC
OTHER {D: 98Mu 33-3 TOC 11.94
TMAX 419
H 425
s Blumen V Ro -
o . B Ro 70.51
s1Dev ° 08 VRE-B 20.83
VARMKNCE a 00
MINIMU M 0 46
10 4 Nousen o Visual Kerogen Summary
Unstructured Lipids 60
Structured Lipids 10
Sold Bitumen 30
ST inertinite T
Vitrinite -
Other 0
0 i ['| : TOTAL 100
0 ) 3
Background Floorescenca  Strong
10.44 1093 TAl Unstructured 3
0 0.46 TA) Structured
8047
B8 0.52 COMMENTS:
8058
DGSI Project: 98/4372 Sample No. 50 TYPE K/OC
QOTHER 10: 98Mu 33-2 TOC 14.93
TMAX 424
Hi 446
0 Bitumen V Ro -
MEAN 0.49 B Ro 70.49
s 0€v 0.2 VRE-B 70.80
VARIANCE 0 02
MNIMU M 0.30
1 womern e Visuai Kerogen Summary

o alladH]

B0.39 1080
8041 10.82
8048 b1.09
B068 11.13
10.81 11345

Unstructured Lipids 40
Structured Lipids 20
Solid Bitumen 40
Inertinite T
Vitrinite -
Other 0
TOTAL 100
Background Fluorescence  Strong
TAI Unstructured 3-
TAI Structured

COMMENTS:

Recydled vitnnite?




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
IPEWIK TRIBUTARY MEASURED SECTION

DGSI Project: 98/4372
OTHER {D: 98Mu 33-1

Sample No.

51

0 1 2

10,72 v103
10.74
10.95
v 0.95
10.97

TYPE K/QC
TOC 12.03
TMAX 425
HI 476

Visual Kerogen Summary

Unstructured Lipids 25
Structured Lipkds 20
Saiid Bitumen 45
Inertinite 5
Vitrinite T
Other S
TOTAL 100
Background Fluorescence  Strong
TAf Unstructured 3-
TAl Structured 1,2-
COMMENTS:

Recycied vitrinite?




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
SOUTH TINGMERKPUK MEASURED SECTION

DGSI Project: 98/4372 Sample No. 58 TYPE K/OC
OTHER 1D:88 JC 302-1 TOC 0.58
TMAX 451
Hl 7
s Vitrinite VRo 1.78
MEAN 178
3T DEV on
YARIANCE G.01
MINIMUM 1.87
10T omsen b Visual Kerogen Summary
Unstruciured Lipids 10
Structured Liplds 20
{ Solid Bitumen -
51 Inertinite 20
Vitrinite 50
Other 0
. 0o = TOTAL 100
0 1 3
Background Fiuorescence  None
1097 V1689 V188 v202 TAI Unstructured n.d.
v1i7 V171 V188 v2.14 TAIl Structured 3+
V157 V175 V189 v2.15
Vied Vvigt v189 v222 COMMENTS:
Vi85 V182 V191 v2.23 Tracs recycled vitrinite.
DGSI Project: 98/4372 Sample No. 61 TYPE K/OC
OTHER D:98 JC 3024 JOC 0.44
TMAX 467
Hl 14
Is Vitrinite V Ro 71.76
MEAN 18
ST ODEV 0,00
VARIANCE 0.00
MINIMUM 183
MAXIMUM 186

10 +

mﬂjﬁ@m ; —.r
1 2

NUMBER

v 1.00
v 1.1
v1.34
v1.39
v 1.41

V163 V186
V170 v213
V173 v2.28
V183 v420
V183

Visual Kerogen Summary

Unstruetured Lipids 20
Structured Lipids 20
Solid Bitumen -
Inertinite 10
Vitrinits 50
Other 0
TOTAL 100
Background Fluorescence  None
TAl Unstructured n.d.
TA Struciured 3.3+
COMMENTS:

Trace low reflecting weathered

vitrinite.




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
SOUTH TINGMERKPUK MEASURED SECTION

DGSI Project: 98/4372
OTHER 1D:98 JC 302-7

Sample No. 82

Vitrinite

MEAN
SYDEV
VARIANCE
M (NIM D N
MAXIMUM
NUMBER

1568
0.09
0 01
1.55
AR

TYPE K/OC
TOC 0.44
TMAX 482
HI 18
V Ro ?71.69

Visual Kerogen Summary

Unstructured Lipids as
Structured Lipids -
Solid Bitumen
51 Inertinite 5
Vitrinite 10
E Other 0
o 1 R ; TOTAL 100
0 1 2 3
Background Fluorescence  None
v085 V177 TAl Unstructured 3-
V155 TAI Structured
V 1.65
V1.75 COMMENTS:
V175
DGS! Project: 98/4372 Sample No. 85 TYPE K/OC
OTHER ID98 JC 302-10 TOC 0.31
TMAX N.A
HI —
15
10+ Visual Kerogen Summary
Unstructured Lipids -
Structured Lipids
Solid 8itumen
St Inertinita -
Vitrinite -
Other 0
5 N ‘ TOTAL 0
0 | 2 3
Background Fluorescence  None
v2.11 TAl Unstructured nd.
TAI Structured 3+

COMMENTS:




VITRINITE REFLECTANCE Tingmerkpuk 1998 Project Samples
SOUTH TINGMERKPUK MEASURED SECTION

DGS! Project; 98/4372 Sample No. 87 TYPE K/OC
OTHER D98 JC 302-12 TOC 0.48
TMAX 491
HI 27
5 Vitrinite V Ro 1.68
M€ AN 188
&7 DEV O |
VARIANCE 0 03
MR U M 142
10 + o by Visual Kerogen Summary
Unstructured Lipids 80
Structured Lipids -
Solld Bitumen -
S+ inertinite 5
Vitrinite 15
Other 0
0 r| TOTAL 100
0 1 2 3
Background Fluorescence  None
v093 V149 V1,74 v259 TAl Unstructured 3+
v123 V150 V182 v341 TAl Structured 3+
V125 V1682 V1.88
1136 V163 V197 COMMENTS:

V142 V171 v229




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
MISCELLANEOUS GRAB SAMPLES

DGSI Project: 98/4372
OTHER ID: 98 Mu 32

TYPE K/OC
TOC 5.27
TMAX 432
Hi 356

Visual Kerogen Summary

Unstructured Lipids 70
Structured Upids -
Solid Bitumen 30
5+ Inertinite T
Vitrinite ?
Other 0
o AN . 0 TOTAL 100
0 : 2 Background Fluorescenca  Moderate
b0.34 TAl Unstructured 3
b 0.60 TAl Structured
b 1.25
COMMENTS:
DGSI Project: 98/4372 TYPE K/IOC
OTHER ID: 98 Mu 32-A TOC 1.01
TMAX 438
HI 180

o f1 -

0 | 2
v1.14
v 237
v 375

Visual Kerogen Summary

Unstructured Lipids 50
Structured Lipids -
Solid Bitumen 50
Inertinite T
Vitrinita T
Other 0
TOTAL 100
Background Fluorescence  Moderate
TAI Unstructured 3+
TA! Struchured

COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples

MISCELLANEOUS GRAB SAMPLES

DGSI Project: 98/4372 Sample No. 91 TYPE WR/OC
OTHER ID: 98 Mu 32-1 TOC 79.44
TMAX 426
HI 641
15 Bitumen V Ro -
MEAN 0.33 B Ro 0.33
sToey 0-01 VRE-B 0.66
VARIANCE 0.00
MINIM U on
10 Nopen oo Visual Kerogen Summary
Unstructured Lipids -
Structured Lipids -
Solld Bitumen 100
51 Inertinite -
Vitrinite -
Other 0
0. ) TOTAL 100
0 1 2 3
Background Fluorescence
8031 8033 BO0.34 TAl Unstructured
B0.32 B0.33 B0.34 TAl Structured
B0.32 B033 BO0.34
B0.32 B0.33 B80.35 COMMENTS:
B80.33 B033 B80.35
DGSI Project: 98/4372 Sample No. 92 TYPE K/OC
OTHER ID: 98 Mu 34 TOC 1.47
TMAX 436
HI 32
'S Vitrinite V Ro 1.28
M EAN 28
ST DEV a.8
VARIANCE 8.0Y
M(NMUM 101
107 woween " Visual Kerogen Summary
Unstructured Lipids 50
Structured Lipids -
Solid Bitumen -
5T {nertinite 10
Vitrinite 40
Other _0_
0] I_ TOTAL 100
’ Background Fluorescence ~ Moderate
v0.45 vO060 V109 V1.24 V148 v1.90 TAl Unstructured 3
v050 v062 V115 V130 V155 v1.92 TAl Structured
v0.52 v077 V117 V132 V160 v525
v0.53 V101 V318 V142 v1,70 v5.61 COMMENTS:
1059 V1.04 V122 V142 viT Some low refiecting weathered

vitrinite & trace recycled vitrinite.




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
MISCELLANEOUS GRAB SAMPLES

DGSI Project: 98/4372 93 TYPE K/OC
CTHER ID: 98 Mu 38 TOC 2.88
TMAX 476
Hl 24
" Vitrinite V Ro 1.7
MEAH
STDEV
VARIANCE
MWIM UM
10 | . Visual Kerogen Summary
Unstructured Lipids 75
Structured Lipids -
Solid Bituman 10
St Inertinita 5
3 Vitrinite T
+| - Other ) 10
o 3% EI ‘ TOTAL 100
: Background Fluorescence  Strong
vD78 1086 L1.13 TA$ Unstructured 3
1078 L1103 L1118 TA Strucired
10.84 L1.04 V135
1085 L1190 L1.38 COMMENTS:
1085 t1.13 Some low refiecting weathered
vitrinite.
DGSI Project: 98/4372 94 TYPE K/OC
OTHER iD: 98 Mu 39-1 TOC 5.67
TMAX 411
H 9
15
10 + Visual Kerogen Summary
Unstructured Uipids 80
Structured Lipids -
Solid Bitumen ?
St Inertinite 5
Vitrinite 5
Other i}
o al : TOTAL 100
: Background Fluorescence  None
v0.78 TAl Unstructured 3+
v1.70 TAl Structured

COMMENTS:




VITRINITE REFLECTANCE

Tingmerkpuk 1998 Project Samples
MISCELLANEOUS GRAB SAMPLES

DGSI Project: 98/4372
OTHER iD: 98Ha126

Sample No.

96

15

Vitrinite
M EAN
STOEV
VARIARCE
MINIMUM
MAX MU M
NUMBER

2 30
0.09
0.01
202
2.38

V212
Vv 2.30
V230
V235
V236

V238
v2713
v 3.55

TYPE K/OC
Toc 1,00
TMAX 516
HI 9
V Ro ?2.30

Visual Kerogen Summary

Unstructured Lipids 75
Structured Lipids 5
Solid Situmen -
(nertinite 10
Vitrinite 10
Other 0
TOTAL 100
Background Fluorescenca  None
TAl Unstructured 3+
TA! Structured 4-
COMMENTS:




WHOLE EXTRACT GAS CHROMATOGRAPHY

About 50 grams of sample are crushed, passed through a 20 micron sieve, accurately
weighed, and soxhlet extracted for 16 hours with dichloromethane. Other solvents can be
substituted if desired. The solvent is evaporated and the residue weighed to obtain the
weight percent of total organic extract. The advantage of whole extract chromatography
over saturate chromatography is more of the lighter fraction (Cyg - Cys) is preserved. A
minor disadvantage is the nonsaturate compounds are retained and complicate the
chromatograms in relatively immature extracts.

A sample of whole extract is injected directly into a Varian model 3400 gas
chromatograph fitted with a Quadrex 50 meter fused silica capillary column. The GC is
programmed from 40°C to 340°C at 10°C/minute with a 2 minute hold at 40°C and a 20
minute hold at 340°C. Analytical data are processed with a Nelson Analytical model 3000
chromatographic data system and IBM computer hardware. This software system
facilitates data processing and graphic display as well as electronic data transmittal. All
standard calculations are made including pristane/phytane ratio, carbon preference index,
and other key parameters.

Whole extract gas chromatography provides information on organic facies and
thermal maturity of source rocks and migrated petroleum. It serves as a basis for oil-rock
correlations. It is recommended primarily to evaluate know or suspected source beds, oil
shows, samples with anomalous pyrolysis S, values and to identify possible
contamination products.



WHOLE EXTRACT GAS CHROMATOGRAPHY

Tingmerkpuk 1998 Project Samples

DGSI Project: 98/4372

Sampia kientification TOC GAS CHROMATOGRAPHY RATIOS
DGSI ID Wt PPM ExtJTOC PriPh PrICAT  PRIC1B OEP
91 : 98 Mu 32-% 79.44 23948 0.030 N.A N.A NA 054
Sampie Extract AREA DATA
DGSl ID Waeight Waight c17 Pr c1a Ph c28 29 c30
91 1.2003 0.0309 190355 nd. 167378 nd 109289 33028 20796
Sampie (dentification NORMALIZED (SOPRENOID PERCENT
OGSl 1D ‘ iIC13 IC14 iC13 1IC168 ic18 fc19 ic20
91 : 98 Mu 321 3.7 549 73 298 43 NA NA
Sampie Identification AREA DATA
DGSHID 1€13 iC14 €18 (o3 ] ] 1C18 1o iC20
91 98 Mu 321 32307  4BO242 63631 260847 37695 ng nd
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