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Introductory Comments:Introductory Comments:
This material was presented at a Department of Natural ResourcesThis material was presented at a Department of Natural Resources 

Technical Review Meeting held in Anchorage on March 26Technical Review Meeting held in Anchorage on March 26thth, 2008.  , 2008.  
This public gathering was aimed at creating a venue to formalizeThis public gathering was aimed at creating a venue to formalize the the 
rapid communication data and results from ongoing work by the rapid communication data and results from ongoing work by the 
Division of Geological & Geophysical  Surveys (DGGS) and DivisioDivision of Geological & Geophysical  Surveys (DGGS) and Division of n of 
Oil & Gas (DOG).  Additionally, this meeting sought to stimulateOil & Gas (DOG).  Additionally, this meeting sought to stimulate 
discussion on the petroleum geology of northern Alaska.  discussion on the petroleum geology of northern Alaska.  

The following presentation was created and delivered by Marwan WThe following presentation was created and delivered by Marwan Wartes artes 
(DGGS).  The version included here is only slightly modified fro(DGGS).  The version included here is only slightly modified from the m the 
original; in the absence of a speaker, some slides have been original; in the absence of a speaker, some slides have been 
annotated to improve improve clarity and any animations have beeannotated to improve improve clarity and any animations have been n 
removed.  removed.  
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Timing of Key Events

Courtesy of David Houseknecht



Timing of Key Events

Deposition of Torok-Nanushuk: 110-94 Ma

Generation of Liquid Hydrocarbons: 100-85 Ma

Superposition of Younger Fold-Thrust Belt: 65-60 Ma

Additional Structuring in FTB: 45-40 Ma

Generation of Gas: 95-45 Ma

Courtesy of David Houseknecht

Main phase of Brookian Shortening and subsidence ~140-95 Ma



2007 Program Focus2007 Program Focus
•• Proximal Foreland BasinProximal Foreland Basin





 

NORTHERN (East-central North Slope)


 

Sedimentology and Sequence Stratigraphy of Upper Cretaceous 
and Tertiary Exposures in the Sagavanirktok River Area



 

Stratigraphy, Structural Geology, and Depositional Setting of 
Albian-Turonian Rocks in the Gilead Area



 

SOUTHERN (Proximal Foreland Basin)


 

Reconstruction of the Lower Cretaceous Depositional System, 
Southern Colville Basin



 

Structural Evolution of the Brooks Range Foothills—Constraining 
Burial History and Timing in the Foothills Province



 

GENERAL


 

Controls on Brookian Sandstone Reservoir Quality 



 

Source Rock Quality and Hydrocarbon Occurrence



 

Geologic Mapping

2007 Program Focus2007 Program Focus



StratigraphyStratigraphy

Mull et al., 2003

SW NE



Okpikruak Formation (BerriasianOkpikruak Formation (Berriasian--Valanginian)Valanginian)


 

Earliest record of Brookian Earliest record of Brookian orogenesisorogenesis


 

Probable upward transition into Fortress Mountain FormationProbable upward transition into Fortress Mountain Formation


 

Locally overlies Kingak Shale in Section Creek areaLocally overlies Kingak Shale in Section Creek area


 

Identified several new coquinoid limestone localities (key markeIdentified several new coquinoid limestone localities (key marker bed)r bed)

View of ~75 m  (Section Creek)View of ~75 m  (Section Creek)



Fortress Mountain timeFortress Mountain time

Okpikruak timeOkpikruak time

Courtesy of W. WallaceCourtesy of W. Wallace



PhosphaticPhosphatic--Manganiferous Manganiferous 
Shale (informal unit)Shale (informal unit)



 

Enigmatic early Brookian Enigmatic early Brookian 
mudstonemudstone



 

Probable record of change in Probable record of change in 
basin polarity (sediment dispersal basin polarity (sediment dispersal 
direction)direction)



 

Correlative to Beaufortian Pebble Correlative to Beaufortian Pebble 
Shale unit (BarremianShale unit (Barremian--Aptian(?))Aptian(?))

Cobblestone CreekCobblestone Creek



Cobblestone Ss Cobblestone Ss 
(Barremian(?) (Barremian(?) –– Aptian(?))Aptian(?))



 

Basal Fortress MountainBasal Fortress Mountain


 

Amalgamated sediment gravity Amalgamated sediment gravity 
flowsflows



 

Unique petrologyUnique petrology


 

Probable correlative with Probable correlative with ““KfmvKfmv”” 
unitunit

KfmvKfmv unit (Tiglukpuk Creek)unit (Tiglukpuk Creek)

Cobblestone CreekCobblestone Creek

Nanushuk RiverNanushuk River
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Facies AnalysisFacies Analysis


 

Depositional ModelDepositional Model


 

Reservoir QualityReservoir Quality

Delta Plain
Alluvial Fan

Prodelta

Delta Slope

Delta 
Front

Fortress Mtn. Formation (Barremian(?)Fortress Mtn. Formation (Barremian(?)-- early Albian)early Albian)

Wartes, 2008Wartes, 2008



Nanushuk Formation (middle Albian Nanushuk Formation (middle Albian –– Cenomanian)Cenomanian)

MultiMulti--year Study:year Study:


 

SedimentologySedimentology


 

Facies analysisFacies analysis


 

BiostratigraphyBiostratigraphy


 

IchnologyIchnology


 

Sequence stratigraphySequence stratigraphy LePain et al., in pressLePain et al., in press

Report of Investigations 2008-XX 
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Relationship between Relationship between 
the Fortress Mtn. and the Fortress Mtn. and 
Nanushuk FormationsNanushuk Formations





Colville River, near confluence with Awuna River

HCS -SCS



Correlation into Correlation into 
subsurface. . .subsurface. . .



Correlation into Correlation into 
subsurface. . .subsurface. . .

LePain et al., 2008







Ikpikpuk 1:250,000 Quadrangle Ikpikpuk 1:250,000 Quadrangle 
(Mull et al., 2005)(Mull et al., 2005)



Ikpikpuk 1:250,000 Quadrangle Ikpikpuk 1:250,000 Quadrangle 
(Mull et al., 2005)(Mull et al., 2005)



Courtesy of P. Delaney



Detailed Geologic Mapping (1:63,360 Scale) Detailed Geologic Mapping (1:63,360 Scale) 



Siksikpuk River Geologic Map (Peapples et al, 2007)Siksikpuk River Geologic Map (Peapples et al, 2007)





Midnight sun on overturned Lisburne Group Midnight sun on overturned Lisburne Group –– view from Galbraith Lakeview from Galbraith Lake
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