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Fusky 0il, ¥PR-4 Operation, Inc.
2525 "c" Street, Sul te 400
inchorage, Alaska 92503

Subject: USGS/NPR-2 (Kusky 011, Oparator), "lkovikpuk" ¥o. 1
well, Sec. 25, T13N, R1GW, UM.

Thig report is a review of the geolosy of the subject well
up to present devth 14,210' where the well is currently
suspended for the summer. The well gpudded on I'ovembsr 28,
1978, and reacked present deoth on April 8, 1979.

Drilling to date has benetrated sedimenis of recent to late
iggissipnian, with the well currentlv suspended in ths lower
ILimy unit of the Iisburne Groun.

¥o sienificant hydrocarboh deposits have been encountered.
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Consul®ing G,ologist

T



GROIOGICAL REPORT (INTIR1™)

USGS/NPR~-A (HUSKY 011, OPERATOR)

JKFIXPUK NO. 1

1306! FNI, 785" FEL, Sec. 25,
T13N, R10W, UM

NORTH SIOPE BOROUGH, ALLSEA

BY

D. B. Young

Consulfing Geologigt
Star Route

Marblemount, Washington 98267



DATA SEEET

Opsrator: Eusty 041 USGS/NPR-A

Wall Neme: Ikpilkouk Ho, 1

*rea: Netional Petroleum Rese»ve, Alaglka

Tocetion: 1306' FN1, 785' FEL, Sec. 25, T13N, R10OW, UM
North Slope Borough, Alaska

Rlevation: 52" ¥.B.
32 ' Ground

Soud Date: Yovember 28, 1978
Caging: 30" @ 100t
T 20" @ 521!
13-3/8" @ 2603°
9-5/8" = 98731
Statugs: Sugpended for summer.

Present Drilled Depth: 14,210!

Date Present Devih Reached: April 8, 1979

Contractor: Parker Drilling Ris Eg. 96

¥ud loggers: Exlog

DPrilline Forsmen: Bret Allard
Gene Larmon

Geologlsts: D. B, Young
John Green

Well Iog Analyst: Armour Kane

SCELUMBRRGER I0GGING JUNS

DI1-sP-GR
Run Ko. 1 101 - 530!
Run Ko. 2 521 ~ 2610!
Run ¥o., 3 2603 - 99041
Run X¥o. 4 9600 -1420217

BEQ Sonle - GR

Run No. 1 101 - 5301
Run No. 2 521 - 26101
Run Ko. 3 2603 - 99047
Run No. 4 9600 - 141907



Data Sheet

Para 2
CN1-FDC-CAI-GR
Run Yo. 1 2606 ~ 9908!
Run No. 2 2600 - 141987
HAD Dipmeter
Run T'o. 1 2€03 - 9909
Run Fo. 2 9867 - 142057
Velocity Survey
Run ¥Fo. 1 2880 - 142101

WiIRTLINE (Schlumbserger) I0G TOPS

IATE CRITACHEOUS: Cenomanian

Colville Group

KARTY CIZTTL0E0US: Albian

Nanushuk Group (valeo)

®WARLY CRETACEOUS: Avotian

Torok Forms 5ion

FARIY CRE™CEOUS: Neocomian

Pebble Sp,ale Formetion

Kuvaruk River Sznd

T2RIY CRIT'CEQOUS - JURLSSIC

¥ingak Formation

KARIVY JURASSIC - UP?ER—ﬁIDULE TRILSSIC

Sag River Sand/Shublik

IOWTR TRIASSIC - PERTIEAN:

Sadlerochit Group

Ivishak Formation

Kavik Mamber

Tehooka Formation

Iog Nenth
1001
(1st sample)

260!

37507

7235t
74401

74781

98451

104401"

210961

11290!

Subgea LDepnth

(-481)

(-5081)

(-36981")

(-71831)
(-73881)

(-74281)

(-97937)

(-103881)

(-110441)

(-11238¢1)
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PEPTAN ~ PEMNSYVIVANIAN - 18 S1SSIPPIAN:

Ilsburne Group

Iisburne {Transitional) 1142017 {-11368")

Iisburne {(}Magsive) 11698t - (-11646"')

Note:
Lt present depsh, 14210', palesontolosical =2nd 1’thologic
information verify placement in tha "Iowar Limy unit"
of the Tigsburne Groun.

CORING PROGRAM

Conventional Cor=ga:

12 cores wer~ cut, total footage cut, 238'; total
footage recovered, 237'; 99.6% success.

S1dewall CoOres:

99 shot 55 rscovered 55.5% success

TESTING

Fo Drillstem tests have been made down to 14210°'.



I¥TRODUC TION

Jkplyouk Test Well No. 1 ig being drilled ss a Pre-
Devonien test in the northern part of the I¥pikpuk basin,.
Tne well h=s trus far tasted the strstigravhic vogsibilities
of the Cretsceous-Jurassic, and the interpreted fault closure
of the Triasgsic %o Late igsigsippian. PFurther drilling will
tagt the rest of the "issigsinpian to Pre-NDevonian sediments -

wran drilling resumes in the "79-80" drilling saason.

STR. TIGRA PHY

late Crebtaceous - Colvilles Croup

100" {1st sampls) - 5607
The Colville “roum 1s revresented at Zhig location
by about 500! of non~-marine, probable delta vlain gediments.
Trhe interval consists of an interbedded sequencs of shaly
sends; gray, c~rbonaceous gilistones; gray, silty, czrbonaceous,
water soluable claystones; and thin lignite 2nd coal beds.

0il and Gas Syows - Yinor methane gas shows aoparently

agsociated with co2l beds were noted beginning at 2007,

Tarly Cretacsous - alblan

Hanushuk Group

Corwin - Grendstand Formations (undifferentisted)

Interval 560' - 3750! Thicvnesg 2190!
The Corwin - Grandstand interval at thls location ig

marginal marine (w#ith rare Inocsramus »risms) %0 non merins.



Strztigravhy - Continued
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Deposititon 1s interpreted to be nlternately transcressive and
regressive with higher gand content iIn the upper v rt of the
sequence. The general 1litholoey 1s erav, water soluzble clavstone:
interbedded wifth ~rsv carbonaceous siltstone; ligh$i gray, medium-
fine grsin=d, occasicnally coarse-grained sandstons with miror

coal eand sliderlte occurrsnces. MNat clean sand is apvroximately
300!,

011 and Bas 1,dicationg - "finor methane gas was encountered

throughout this infterval and is thousht o be associated wlth
coal beds. "nor s=2mple fluorescence and gslight cut fluorescence
were noted from sands between 1210' and 1300', althcugh no oil

stain or gas shows were indicsted.

Taprly Crebaceous - Avotian

Torokr Formation

Interval 3750% - 72357 Mickness 3485¢

Tre top of the Torok was Dlaced at the 02 of 2 thicl
sequencs of ghale directly under ¢ sandstone Interval.
Paleontological iInformatiorn would put the Torol tov avvroxi-
makely 200! righer than Dicked in the middle of a claystone,
siltstone, sandstone interval. Reglonal correlations with
Tovogoruk Yo. 1, and %=si Teshepuk No; 1 2re in general agree-
ment with the log pick. Down 5o 6002' the 1litholegy is dark
gray, micaceous shale with pyrite inclusions, minor
carbonaceous maberial and thin siltstons beds and laminations.
T™e lower p-rt of the Torok from 6000' bscomes silty to sandy

with gray-brown fissile shale and medium-dark gray, fir» ghale.



Stratiegraphy - Continued
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Fet c¢lezn gand in the Torok is anproxirately 170" based on
a cut-off of 60 API Gamma Ray units.
0il =nd Gag Indications - Sands bebtween 6000' and 63301

are generally silty and shaly with no shows of oil or gas.

Sands between 6675' and 6820 are light gray, fine-medium
grained, guartzose, poorly sorted, sub-rounded, - gub-nngilar,
in part with white clay-filled matrix, Fair SP Iog character
is developed on the sznds. Yo visible hvdrocarbon 1Indicationg
were neted, althouch gas incressed to 104 unite at 6820!,
Chroma tograph breskdown wng 17,300 pom C,, 550 ppm Cp.

Tre interval 6872t - 6978' consigts of licht-cray guartsz
sendstone with varying =2mounts of c¢lay. Good gassy odor and
brieht yellow fluorescence ware DPresent throughout the interval.
Ho visible gtrining was observed. Meximum ges recorded wns

1210 units with chromatograph readings of 22,000 bppm C 1500 C

1’ 2

4000 C5, 1020 C,, and 81 Cg.

From 6978' -~ 7235!' interbedded sandstone and gray-brown
shales occur. Thse sendstones are llght gr=y ~ gray, very fine -
fine-grained, with water soluable ¢lay in the matrix. ¥o visible
011 staining wss noted although a bright yellow-white fluores-
cence wag obsarved on fresh breaks. *aximum ges noted was

91 units.

arly Creteceous - Neoconlan

"Pabbla Shald Formation

Interval 7235' -~ 7440! Thickness 2051



Stratigrephy - Continued
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The "Pabble Spale" Formation was picked at the top of
a highly radloactive shale unit that charactqrisfically goeas
off gcale on the gamma ray log resvonse. Additional suppors
comes from paleontoloesical =2ge determinations and rarse frosted
guartz groins ag floaters iIn 2 predominently dark-gfay,
micaceous, spPlintery shale with 2 brownish cest.

0311 and CGns Ipdications - Ssveral thin shaly sand

stringers occur in tha "Pebble Shale". Yo SP dsveloomant is
associa ted with them. XMaximum oas recorded wes 120 units &zt
7280' In 2 shale secticn. 7Jupromstogravh analvsis was

22,000 pon €31, 1200 ppm 02, 780 prom CS’ 170 pom C4. Yo
vigible steining, but a slow, streamineg, dbright yelliow cut
fluorescence was Obgerved.

Fuparuk River Sand

Interval 7440' - 7478Y Thicvnesg 381

Dyrectly balow the "Pebble Shaleh lies the transgre=sive
marine sznds of the ¥Yupzruk River. The sand is white-light
brown, very fine prained, sub-sngular-angular, slightly friable,
with rare glasuconite. Tyhe Fuvaruk River is the basgal member of
8 marine trensgression that apparently siarted in Iate Jurmssic
time and carried on Into the Early Cretaceocus Neocomian.
Paleontological studies on Tkpikpuk samples indicate the
Ruparuk overllies marine shals of @Warly Cretaceous to Iate

Jurassic.



Stratigr=2phy - Contlinued
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0il and fing Indicationg - Kuparuk Rlvsr log norositias

avaregs 119 with very hiph woter s=turations.

5 maximum of 125 units of 5otel gas w s recorded with the
gag chroms togravh recording 22,000 ppm C1, 1000 vpm C2,
350 ppm C3, 100 ppm C4. Aporoximately 10-15% of the gample
fromn 7440t -~ 7445' exhibited a yellow s=mpla fluorescence.

No vigible stain or visible cut were noted.

Tarly Cpetacaoug ~{Ilate-Middle-Tarly Jurassic)- Trisgsile

¥sneak Formatlon

Intarval 7478 ~ 9845! Thickness Drilled 23671

The ¥3ngal¥ Formztion from 7478' - 9035!' conslsts
principelly of dsr¥ gray to black marine shales, co~monly
micaceous, sllty, fissile, glauconite, pyritic, slightly
fogsiliferous, with occssional floating quarbiz gains and
giderites concrations. The ¥ineak toa‘is not well defined
palaontologieally or 1ithologically. For log purvoses and
1ithologically where the Funaruk River Ssend is pPresent 1%
geems best to pick the ¥ingsk at the ssnd - shale boundary
a3 is done here and g2t the Fugrua No. 1 well.

From 9035' to 9103' a sandstone unit (¥ugrua Sand) is
presant that is the age aguivalent (basal Oxfordian) of
thick, porous, massive gsands that were found at the ¥ugrua ¥o. 1
well 2% = depth of 8713!' and at South sade Fo. 1 ot 72781,
This gand is gray-light gray, very fine grained, silty, well

gorted with r=re glauconite and pyrite. Samples and mechanicsl



Stratigranhy ~ Continued
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logs Indicate the sand to be shaly with low permeability.
Losses %o this s~nd ~one were present 2% Yugruz and South
Maade sand to =2 lesser extent on Ikpikpuk, where thev occurred
in a silty transitional section at G150t.

The Interval from 9103' -~ 9624' consists of marine shalss,
dark gray, blzck, gray-brown, with rare gleuconits, rare
floating quart? grains, and in part silty to sandv with soms -
thin stringers of siltstone.

From 9€24' - 9€72' a gandstone bed is vresent. This
sandstond ls medium gray-brown, dark gray, very fine grained,
silty, slightly argillaceous, subangulasr, well sorted, with
slight porosity and slight cut.

Tre interval from 9672' to the bage of the ¥ingak a%
@848"' consists of marine shales interbedded with siltsione.
Tre shale 1s darV grey, darlk gray-brown, slightly micaceous,
figsile to splintery, pyristic, rarely fossiliferous.
Paleontological ags determinastions indicate Priassic to
Tarly Juressic.

0il and 29 Indications - Tye s=2nd inbterval from

9035' - 9103' (Fugrua Sand) is shelv and 5ight. The maximum

gag recorded was 53 units with chromatogranh rsadings of

5400 ppm C1, 800 ppm C2, 350 umm C3, 120 ppm C4. Yo visible

2teining was present although 2 vary slight cut was observed,
The lower ssnd Ingerval from 9624' - 9672' is e2lso shaly

and tight. Yo visible stzining wss obsarved bub = very slight

cut wzs noted. Texlmum 52s recorded w=s 120 units with
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chromatograph reading of 16,000 pom C1 only. No other
votentisl hydrocasrbon reservolrs were vdresen% in the Fingak

Formation.,.

tzrly Jurassle - Triassic / Mpiaassic

" Sar Rivapr/Shublik Formations (Undifferentisted)

Interval $845' - 10,378! Ty,icknesg 533!

The Seg 33ver/Shudblik w-s picked on the top of 2 s-ndy-
9ilty interval that correlates rouchly with the norm=1 vick.
Ko clear top for ths Shublik can be vlclkked, 9lthoush normal
alemants of the Shubllk =2nd the bssal contact with the Sa2dlsrochist
are present. Yo evidence of unconformitv is discernible from
the loge, 2nd the ch-racter of the Sag River is not that of
the barrier bar and bszach complex thzt are found 1In wells to
the north of Ikpivpuk, 1.e., B2st Teshebkouk ¥o. 1, South
Simpson Ho. 1, ¥Fugrua No. 1. The Sag‘River denosited at
1vpikpuk is interporeted to be near-shore marine conditions with
- interbeddrd siltstons, gand and sh-ole.

™e gand interval of fthe Sag Rivsr ls from 98480V -
88¢8t., It 1s darZ gray-brown, very fine grainad, silivw,
subsngular, well sorted, hard, slightlv silicaous, slishily
calcaresous with rare slauconite.

The Shublik teop is thought to be 9t avoroximately
10,140' - 10,180', Drsed on & combination of Increzsed CaCl03,

psleontology, and 1llthologyv. Trhe Shublik consists of near-shore
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marine denogits conslsting of ecrlcarsous shrle with common
pelecypods and erinoids: thin darl-gray, tan, fossiliferous
li~estone beds with "lack phosvhate vellsta: and thin siltssons
beds with r-re glauconite, pyrite and carboni-ad wood fragments.,

011 2nd Geas Indications - Ko gignificant oil or pzs indice:ions

wers obsarved and no favorsble reservoir rock »rs Aaveloped in

the Sag Rivar/Shubli¥ intarval.

Permo-Tringgic - Sadlerochit Group

Ivishak Formzition

Interval 10,440' - 11,280 Thicknass Mrilled 250!

The Ivishak Formation 1s picked on the bagis of sandsione
occurrence and Schlumberger 100 resnonse.

Tre intervsl from 10,440' - 1D0,€02' ig interpratad %o
e vro-delta to necr-shors marine. TIitholosy i3 gquarty,
sandsione, light grav, tan, varv fine‘grqin@d. silty, siliceous,
with minor occurrances of blaclk vhosvhate Dellets, rars glauconits,
and finsly disseminated ovrvrlts: Intarbedded with brown-grsy flavey
shals and eray-brown firm siltstone.

Fro—~ 10,€02' - 10,732' a clean bioturbated quartz sand 1s
develovad thet 13 trought 50 reoraszent deposition in a
vrogradireg delt-. Thé litholoay i3 quartz se=ndstone, fine-
medium crnined at the top, decressing in er=in sirs o fine-
very fine grained at 10,620', and consists of white, cle=r
guartz, wall compacted, in o°rt siliceons, subrounded-rounded,

well sorted, commonly bioturbated; and h=s thin hori~ontal shale
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partings and rere gilliceous skele nodules. The best log
porosity 1s daveloped betwssn 10,610 and 10,670' averaging
157, and is calculatesd to bs woter bearing.

Formation logses of 200 barrels were encountered at
10,€51'.

Prom 12,732%' %o 11,096' daevogition is interpreted to
be continrental %0 marginal marine. TRed-pink silty shale and
siltstone are common and are interbadded with carbonscsous
sandgsione beds reoressenting probadle bar or distributary
channel devosits. Two send units are Prezent in this intervel.
T™The first from 10,810' - 10,847' consists of light-gray, verv
fine~-fine grained, siliceous s2ndstone with s middle section
of fine-—edivwm gr=ined poorly sorted, p=2bbly, varicolored,
glightly ergillaceous, carbonaceous, siliceoug szndstcne with
thin shale partings snd shale c¢l-sts. The second interval from
10,948" - 11,001' consigts of sandstoﬁe, red, gray with reddish
cast, fine-very fine grained, slightlyr friable, subrounded-
subangular, clear, white, orznge, rinV¥ guartz gr=ins,
carbonacaous, in part siliceous. Maximum lom borosity
daveloped in thess sznds is 14% with calculations indicating
righ woter gaturstion. Formation logsses of 400 barrels eccurred
at 11,001' but mmy be to loss zone at 10,651°?,

Favik Yamber

The Vevik Yembar wag tooped at 11,096' and 13 interprated

to b2 marine. Iithology of the Yavik isg darlz gray Hritile gshale
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wiSh thin siltstons stringers and r-rs carbonized »lant

fragmenta,

031 and Gas Indications - No hvdrocerbon indicasions were
found in the Ivisha¥% Formation. YNet cleen_sﬂnd in the Ivishak
is 153!, howsaver much of the gand is siliceous 2nd in part prades
50 quart=ite. The sands are verv gimil-or %0 those féund in
Inigok Vo. 1.

Tehooka Formation

Interval 11,2980' - 11,4207 Thickness Drilled 130!

The ?Permo-Triasgsic “chocka Formation mg deposited =2s
a tr-nsgressive to the north, marine $to non-marine deposit.
Iithology of the “chooka Is darV grav-green, shaly, silicsaous,
glauconitie, very fine-fine gralned, subangular auart- sendstone
wiﬁh.interbedded gray siltstone and dar¥k rcray-green, darV gray
and red mottled shalas. No significant ressrvoir rock wag
encountered in the Zchooka. The_besf vorosity devslopmant weg
from 11,321' - 11,334' with neutron porosity of 6&%.

011 2nd Gas Indicmations - A% 11,325' a slicht egas show

wag Observed with 35 units of total sss Indicsted. Moximam
chromatograch readings were 6950 vpom C1, 785 puvm C2,

210 ppm €3, 75 pom C4.

Papmian - Yigsgiggsiooian Ilsburne Croun

Intarval 11,420 - Present Denth Thickness Drilled 27307
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£ "Lisburne Srans?tional", shallow marine carbonate-
clrstic depositional regime erxlsts at 1Vpikouk that is very
similar to thet found at Inipok No. 1. Thn "transitional"
saction 1s comnos~d of Interbedded egray, %an, gray-brovm
.chemical limasione; drrk-gray, silty, calcareous, micaceous
shale and darV-gray siltsbone wi th rore fossils. 278' of
"Iishurme Hransitional" was present.

T™e massive Lisburne "uppsr limsstone unit® wrs encountered
at 11,698'. Tre desvosits of the "massive Tisburne" =are shellow
marine czrbonate shelf with occasional shale and siltstone
beds. Tre carbonates are Vrimarily clean blioclashic and
sllochemical limestone composed of erinoids, bryoroans,
foraminifera, brachiopods, svines, o0olites znd pellet= with
calesvar and occasionally micrite cemant. 1t 1s generally
recrystallized to the_point that fossil grains are indistinct
to ghosts. The rare occurrence of d&lomite and laec) of
svaporites, coupled with She r=acrystallired tight limestone
voints %o an environment of carbonate davosition with
unrasiriectfad marine waters.

The Iats “dgsissipoian "dolomite unit" was sncountered
from 13,780' - 14,075', Thig unit consigts of basically the
gsame type of limestone sncounftiered in the uppar unit with sbmg
thin beds of dolomite present. Yo avanoritas occur wlth the unit
and as such it 1s thought to represent 2 pariod of carbonate

deposgition in which the waters wsre somewhat rastrictsd, althoueh
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not %o the point of being e "gebla " Slight pinpoint
porosity to small vues occur in the dolomita, but no
effactive perm=2abllity exlsts. The maximum log porosity
developed in the dolomite unis was €4 »t 13,784' - 13,788',

The lowsr limestone unit w-s s-countsred st 14,075' and
continues 2t vresent denth 14,210'. Iithology continues as
parvly recrysizllired bloclastle and 2llochemiczl limestone
with thin giltstone and shale beds.

The Iisgburns Group overall is very tight with loz porosities
of O - 3% indicesed. "o Ligburne reservoir exists at thise
location unless it is in the remalining undrilled “isslissiopian
"lowar limseston= unit.”

011 and Geog Indications - Mo significant indication of

0il or gss wag noted in the Iisburne CGrouv drilled thus far.
vaximum tobal sas observed wog 235 units at 11,839' with
chroma torraph gas readings of 288,900 bpm C1, 18500 ppm G2,

25 ppm C3. Yo potential reservoir rock accompanied the gzs.

STRUCTHRI
Dipmeter dazta indicate low formation dips at
]kﬁikpuk.
Fro~ 2€20!' to 3300!' dip is to the northssegt avarzaging
2°, From 3300' S0 3750! div is to the west southwast at 1 to 2°.

Dips at the top of the Torok range up %to &° and average

3° with praferred orientantion to the northesst and eagt down to
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5220t. TFrom 5320' down to 7500' in the Zingak direction of dio
shows a prefaerence to‘the northeast and wlth lov dlpg averaging
2°,

From 7500' down to €800f' divg arae low anragiﬁg 2° with
varlable southwest te southezst oriantation.

~From 9800' down to prssans den%h 14,210 dins average

20 with congistant direction to the southwesst.

COYCIUSIONS

The subject w21l has Leated ths streticravhic possibilitias
of the Cretaceous to Trisssic rocks. Vo sirnificant o0il, ees,
or coal devosits occur in these rocks. YWhile some of ths
‘sandstone devositys glve gag indicotlions, they avpe2r to be
discontinuous (em21l 1limited raservoirs), and comonly have
water soluable c¢lay in the ms Srix.

The sftrcfural~-siratigraphice poténtial of the Sag Rivar -
Iisburns has been tested. The sandston=3 of ira Sag River and
S2dlerochit Groub are generally of low porosiiy, zre calculated
%0 be water wet and have no hvdrocarbon shows. The Iigsburneg
carbonates dovm %0 presant de»th are varvy Hight (0 - 3%
porogity), and display no to very slight hvdrocarbon srows.

Continua tion of %he well in the f2ll shkould further test
the potenti~l of the “isqigsippian -~ Pra-Devonlan section at

IkpikZpuk No. 1 waell.



