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Colville Foreland Basin
Jectonostratigraphic Setting

SagavanirktoksRiVer: Project:Area

Lower Brookian basin fill: Early to middle Cretaceous
(Okpikruak-Fortress Mtn-Nanushuk-Torok)
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\West-East Briookian Megasegquence
Stratigraphic Changes

West
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ongoing effort
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Discovered gas accumulations in foothills

o Well with numerous or strong-fair gas shows

o  Well with few or minor gas shows




Foothills Cross Section
West-East Stratigraphic Changes, Oil & Gas Shows
West
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Lupine 1 well

Challenge to determine formation tops
= Logs bear little relation to nearest offset wells
= Thrust complications (seismic, vitrinite, biostrat)

= Multiple & conflicting biostrat interpretations
*= No wireline data above 500" or below 10,700° MD

(overpressure)

= No checkshot to aid seismic tie

= Probable tie of near-surface interval to outcrops at
river level (“Lupivanirktok™)



Preliminary Structural/Stratigraphic Interpretation
Lupine 1 well to Kuparuk anticline

Lupine Sagashak Aufeis Toolik Kuparuk
anticline syncline  anticline syncline anticline

1 Prince Cr
Frmn

upper Schrader Bluff Fm

middle Schrader Bluff Fm upper
Schrader
Bluff Fm

Canning Fm

/',’

= Significant repetition of section on Lupine thrust

7

= Probable imbrication of Neocomian interval (no logs)
= Torok Fm slope wedge thins dramatically to north
= Seabee Fm turbidites highly continuous in subsurface

= Middle and upper Schrader Bluff Fm (ridge forming ss)

= Canning Fm equivalent to lower Schrader Bluff Fm
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TURONIAN-CAMPANIAN STRATA EAST OF THE TRANS-ALASKA
PIPELINE CORRIDOR, NORTH SLOPE FOOTHILLS, ALASKA:
PROGRESS DURING THE 2001-02 AND 2007 FIELD SEASONS

by

David L. LePam', Fuszell Kj.rkham’:Roben Gillis', and Jacob Mongram®

ABSTRACT

Lower Turonian through Campanisn swata are discontmmously exposed along an unnamed drainage
approximately § km east of the Sagavanirkiok River, m the Sagavanirktok Quadrangle, in the foothills
north of the Brooks Fange. In spite of some outcrop-scale deformartion, this succession is viewed as a rela-

tively i and SMCCESEI0N i (east and north) of the tarminal Namnshuk
shelf edge. South-dipping eaposures of sandstone siltstone, and muif are separated by long mndra-covered
intervals inferred to be by fi d ies. Field smdies by DGGS in 2001, 2002, and

2007 docurment the depositdonal sering ofﬂus succession and provide a framewerk for more dmnlad facies
analysis and bedrock geological mapping in the area.

Lower Turonizn strata at the b end of the succession consist i of shale with 18-30-
m-thick packages of i and recording a5 lobes in basin
floor semings. This part of the succession is tentatively correlated with Seabes Formation west of the Trans-
Alasks pipeline corridor Santonian to lower Campanian smata in the middle of the succession also consist

of shaly Li i d by 25-60-m-thick packages of interbedded
minor conglomerare, and silicified mff ired az lobes and hank deposits (leveas) and
submarine ashfalls in proximal basin to lower slope semings. Campanian strata near the south end of the
trend inchudes i siltstone and in slope and helf settings, below stomn
re-base. © ian strata at the end of the rend consists of siltstone and sandstone in 3 series
of stacked offshore—horeface parasequances. Co]]e.m ely, these rocks record the eastward progradanon of
Upper Crataceons basin fl lope—zhalf i yatems bevond the rerminal Mammshuk (Cenomanian)

shelf edge. A composite thickness of 2,460 m 1s estimared for this Upper Cretaceous succession.

INTRODUCTION

During the summers of 2001 and 2002 the Alaska Division of Geological & Geophysical Surveys (DGGS)
conducted detailed stratigraphic investigations of upper Cretaceous srata exposed along an unnamed dramage
between the Sagavamrktok and Ivishak rivers, in Township 3 South, Fange 15 East, sections 17, 20, 21, 27, and
28, Sagavanirktok A-3 Quadrangle (fizs. 1-3). By virtue of its position between two named rivers, this dramage
has been informally referred to as Sag:aihak Creek. DGGS revisited many of these exposures during the 2007
field season to refine interpretations of the depositional setting and to clanfy correlations with coeval shelf strata
exposed west of the Trans-Alaska pipeline corridor. Available unpublished geclogical mapping and biostratigraphic
data suggest a relatively unbroken south-dipping succession of lower Turoman to Canipanian age strata on the
south flank of the Aufeis anticline (fiz. 4; Mull, unpublished data) P‘ubhcl} available seismic data ndicate this
stccession is siuated basimvard of the terminal C Ik shelf edge (Houseknecht and Schenk,
2001; 2004). The wnigueness of this long, discontinuous section necessitates that the following discussion mchade
our station-by-station observations on the facies and sedimentology of each outcrop. We hope that this level of
documentation will allow interested workers to locate and revisit specific parts of the section. In the near fisture,
DGGS mtends to synthesize available surface and subsurface data to amive at an integrated picture of the Upper
Cretaceous smatigraphic evelution.

Many exposures along this trend include examples of small-scale folding and thrust faulting, and one exposure
includes complex disharmenic folds in a thinly interbedded succession of shale, sandstone, and tff. These compli-
cations, combined with long nindra-covered mtervals, precluded ofa single conti stratigraphic
secton. Instead, our approach was to measure detailed sections where exposure quality permitted, obtam general
descriptions for rubbly exposures unsuitable for measuring, obtain relatively accurate geographic coordinates for
the base and top of each measured section and the cental point of each rubblecrop using a handheld global posi-
tional unit, and to reconstruct the larger succession from the resulting dataset. Using this approach we calculated

'Alaska Division of Geological & Geophysical Surveys, 3354 College Rd . Fairbanks, Alaska 92702-3707
Email for David L. LePain: dave lepainigalaska.gov

*Alaska Civision of Mining, Land & Water, 330 W Tth Ave , Suite 800D, Anchorage. Alaska 89301

"University of Alaska, Departmant of Gealogy & Geophysics, PO. Box 757320, Fairbanks, Alaska 99
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Sagashak Creek Traverse
Stratigraphic Units

Schrader. BluffiEm
shoreface sandstones
shelf siltstones

Canning Em
slope mudstones
toe-of-slope turbidite ss-cgl

Hue Sh facies
tongue of organic-rich shale

Seabee Fm
basinal(?) turbidite ss
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UPPER CRETACEOUS

LOWER CRETACEOUS
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Chandler River area 150-200 mi.
Proximal 240-320 km.

e R

Pliocene

Miocene

Oligocene

Prince Creek Formation

NE
Kavik River area
Distal




Sagashak: Creek
raVverse

m South limbroffAufers anticline
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“Turonian Seabee Fm % Campanian Canning Fm
_ . basinal to toe-of-slope = ~ slope facies
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View to east



Echooka 1 well

Correlation to' Sagashak Creek outcrops

Seabee Fm -I:C_EF middle-upper Canning Fm
basinal(?) turbidite ss ) 9Wsr ainning i monotonous, V fine slope facies

Toe-of-slope turbidite fan
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Seabee Basin Floor (’?) Turbidites
Station 07DL045 : Sras e

1 Seabee Fm
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Seabee Basin Floor () Turbidites
Station 07DL051

- .

Mytiloides labiatus (Turo hi'an) ~




Seabee Basin Floor () Turbidites
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Hue Shale facies and lower. Canning Em siump

= [urenian-Santonian to early: Campanian(?) turbidites
» Jurfaceous; ollisaturated interval (complex:structure)

Contorted % dlsmembered
thin-bedded turbidite sandstone & S0 e
mudstone (CannlngaFm)\ S it g
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organic rich shale & siltstone
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§Ee e

o ~ Hue Shale facies
o R £ tongue of organic-rich shale




Distal Seabee Fm (Hue Shale facies)

Station 07DL054 — tephra-rich, oll-saturated, organic shales
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Lower Canning Em

Santonian — early Campanian
tuffaceous deepwater sandstone-siltstone-shale

Stations 07DL056 — 059

_Santonian?. -
0/DLO56



Lower-middle Canning Em

ItE SUCCESSION

Campanian turb
Station 07DL061




Lower-middle Canning Em

Campanian turbidite succession
Station 07D1L061. Lowstand

channel/lobe

Gullied
lower
slope?

Leveed
fan




Lower-middle Canning Em

Campanian turbidite succession

Station 07DL061. Lowstand

channel/lobe




Lower-middle Canning Em »

Campanian turbidite succession
Station 07DL061

Lowstand
channel/lobe

Gullied
lower
slope?

Leveed
fan

-
™

>
o
.

:v"'v - ol




Lower-middle Canning Em

Campanian turbidite succession
Station 07DL061 Lowstand

Similar metif; Canning Fm
Echoeoka 1

Gullied
lower
slope?




Middle-upper Canning Em

Campanian slope to outer shelf facies
Station 07DL0O63
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middle-upper Canning Fm
monotonous, V fine slope facies

Highly continuous, monotonous, thin-bedded,
planar-laminated very fine ss, planar clay drape partings




Echooka 1 well

Correlation to' Sagashak Creek outcrops

Middle-upper Schrader Bluff Fm Top Schrader Bluff Fm
shelf to offshore transition offshore transition to shoreface

S -_

Top Schrader
Bluff Fm




Schrader. Bluff Fm

Late Campanian outer shelfito shoereface faclies
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2007 Tour: Toolik River. — Schrader. Bluffi Formation

Shallow marine topsets — shoreface paraseguences

nsgressive lag |
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Conclusions

= Sagashak Creek traverse: provides the most
continuous and least structurally complicated
stratigraphic section in the project area that can be
related to subsurface control

= Echooka 1 well: ~30 km to NNE; thinner but
Includes most of the section at Sagashak Creek

= Lupine 1 well: ~10 km to S; limited correlation to

surface exposures (Seabee Fm)

* greater uplift — mostly Seabee and older
» structural repetition



