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North Alaska Exploration Plays       North Alaska Exploration Plays       USGS AssessmentsUSGS Assessments

Source: USGS OF 05-1182



Generalized North Alaska Play TypesGeneralized North Alaska Play Types
Cretaceous Cretaceous –– Tertiary Brookian Topset PlayTertiary Brookian Topset Play

Structural and potential Structural and potential stratstrat traps, various shallow marine & nontraps, various shallow marine & non--marine sands marine sands 
West West SakSak, Schrader Bluff, Orion, Polaris, , Schrader Bluff, Orion, Polaris, UgnuUgnu, Umiat, , Umiat, GubikGubik, , KuvlumKuvlum, Hammerhead, , Hammerhead, ……

Cretaceous Cretaceous –– Tertiary Brookian Turbidite PlayTertiary Brookian Turbidite Play
StratStrat traps (north), structural traps (foothills), local deepwater satraps (north), structural traps (foothills), local deepwater sandsnds
Tarn, Tarn, MeltwaterMeltwater, , NanuqNanuq, , BadamiBadami, Sourdough, , Sourdough, ……

Early Cretaceous RiftEarly Cretaceous Rift--related Shallow Marine Playrelated Shallow Marine Play
Structural traps, Upper and Lower Kuparuk and loosely equivalentStructural traps, Upper and Lower Kuparuk and loosely equivalent sandssands
Kuparuk, Milne Pt , Pt McIntyre, Kuparuk, Milne Pt , Pt McIntyre, NiakukNiakuk, West Beach, Aurora, Borealis, , West Beach, Aurora, Borealis, WalakpaWalakpa, Pt Thomson, , Pt Thomson, ……

Jurassic Shoreface PlayJurassic Shoreface Play
StratStrat traps, Kingak Fm shallow marine sands (Alpine, traps, Kingak Fm shallow marine sands (Alpine, NuiqusutNuiqusut, Nechelik, Simpson, Barrow sands), Nechelik, Simpson, Barrow sands)
Alpine, Lookout, Spark, Rendezvous, Fiord, Barrow Gas FieldAlpine, Lookout, Spark, Rendezvous, Fiord, Barrow Gas Field……

Ellesmerian Sequence PlaysEllesmerian Sequence Plays
Structural and unconformity combination traps in Triassic and olStructural and unconformity combination traps in Triassic and older sands, carbonatesder sands, carbonates
Prudhoe Bay, Northstar, Sandpiper (Triassic Ivishak sand), LisbuPrudhoe Bay, Northstar, Sandpiper (Triassic Ivishak sand), Lisburne (Carboniferous Lisburne rne (Carboniferous Lisburne 
carbonates), Endicott, Liberty (Mississippian Kekiktuk sand), carbonates), Endicott, Liberty (Mississippian Kekiktuk sand), ……



Depositional Model Depositional Model –– Brookian Reservoirs Brookian Reservoirs 

Slope: Gully & Slope: Gully & 
Channel faciesChannel facies

TurbiditesTurbidites: Submarine Fan : Submarine Fan 
& Slope Apron facies& Slope Apron facies

Topsets: Fluvial, Deltaic, & Topsets: Fluvial, Deltaic, & 
Shelf SandsShelf Sands
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Schematic Geologic Cross SectionSchematic Geologic Cross Section
Central North Slope Central North Slope –– Barrow Arch ProvinceBarrow Arch Province
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Publicly Available Seismic Data     Publicly Available Seismic Data     North AlaskaNorth Alaska



Line HW78Line HW78--0909

WNWWNW ESEESE

Upper Cretaceous Upper Cretaceous 
Schrader Bluff FmSchrader Bluff Fm

Brookian Brookian TopsetTopset Play   Play   near Milne Ptnear Milne Pt

Yellow Bars = Unleased Acreage



Brookian Turbidite Stratigraphic PlayBrookian Turbidite Stratigraphic Play
Upper Cretaceous Seabee FmUpper Cretaceous Seabee Fm Kuparuk River UnitKuparuk River Unit

Source: Phillips Alaska, Inc.
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Line HW78Line HW78--4444

SSWSSW NNENNE

Brookian TurbiditeBrookian Turbidite
& & TopsetTopset Plays              Plays              Eastern Beaufort State WatersEastern Beaufort State Waters

Sagavanirktok Fm 
Sagavanirktok Fm incised incised shorefaceshoreface??

Canning Fm Canning Fm slopeslope--facies facies turbiditesturbidites??



Line USGS 80Line USGS 80--722722

SouthSouth NorthNorth

Brookian Turbidite Structural PlayBrookian Turbidite Structural Play
Thrust BeltThrust Belt--Triangle ZoneTriangle Zone North Slope FoothillsNorth Slope Foothills
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Line WBLine WB--746A746A

SSWSSW NNENNE

Beaufortian SynBeaufortian Syn--rift rift ––
Kuparuk & Kingak Kuparuk & Kingak FmsFms

Brookian Brookian TurbiditesTurbidites ––
Canning Fm)Canning Fm)

Beaufortian SynBeaufortian Syn--rift rift 
& Brookian Turbidite Plays& Brookian Turbidite Plays Cross Island areaCross Island area



Line WBLine WB--214214
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Ellesmerian Barrow Arch Play       Ellesmerian Barrow Arch Play       Northstar areaNorthstar area

Sadlerochit & Lisburne GroupsSadlerochit & Lisburne Groups



Ellesmerian Structural Play    Ellesmerian Structural Play    
Thrust Belt Thrust Belt –– Lisburne CarbonatesLisburne Carbonates North Slope FoothillsNorth Slope Foothills

Lisburne Group Lisburne Group 
anticlinal and anticlinal and 

subthrustsubthrust traps traps 

Preliminary Structural Cross Section,
Siksikpuk River StateMap Project 

Division of Geological & Geophysical Surveys

SouthSouth NorthNorth

Source: R. Swenson, DGGS



Lisburne Structural Play Lisburne Structural Play ––
outcrop scale analogueoutcrop scale analogue
Thrust Belt Thrust Belt –– North Slope FoothillsNorth Slope Foothills



Areawide Leasing in South AlaskaAreawide Leasing in South Alaska

Cook Inlet Cook Inlet 
Areawide SaleAreawide Sale

Alaska Peninsula Alaska Peninsula 
Areawide SaleAreawide Sale



Cook Inlet ActivityCook Inlet Activity



Cook Inlet TertiaryCook Inlet Tertiary ForearcForearc BasinBasin
Nonmarine Stratigraphy and Depositional ModelsNonmarine Stratigraphy and Depositional Models



Beluga Gas FieldBeluga Gas Field GeoseismicGeoseismic CartoonCartoon



Cook Inlet Cook Inlet –– Key Geologic AttributesKey Geologic Attributes

Up to 25,000 feet of High N/G Fluvial/Alluvial StratigraphyUp to 25,000 feet of High N/G Fluvial/Alluvial Stratigraphy

Ubiquitous Coal (Biogenic Gas Source)Ubiquitous Coal (Biogenic Gas Source)

Low Thermal Gradient Curtails Reservoir DestructionLow Thermal Gradient Curtails Reservoir Destruction

Timing of Late Structures AdvantageousTiming of Late Structures Advantageous

Sealing facies Distributed Throughout SectionSealing facies Distributed Throughout Section



Gas Field Size Distribution Gas Field Size Distribution –– Cook InletCook Inlet

TOTAL= 8576 bcf

Mean = 373 tcf

?



Cook Inlet Gas Exploration PotentialCook Inlet Gas Exploration Potential

Only Only structural trapsstructural traps have been explored for or have been explored for or 
developed developed –– stratstrat trap potential untapped trap potential untapped 

85% of gas discovered early in exploration cycle 85% of gas discovered early in exploration cycle 
while drilling for oilwhile drilling for oil

Only 30 exploration wells drilled strictly for gas Only 30 exploration wells drilled strictly for gas 

Nearly one in ten fields >2 Nearly one in ten fields >2 tcftcf

4 largest fields have 86% of reserves4 largest fields have 86% of reserves

FieldField--size distribution lacks discoveries in 300size distribution lacks discoveries in 300--
1300 1300 bcfbcf range range yet to be discovered?yet to be discovered?



Alaska Peninsula Areawide SalesAlaska Peninsula Areawide Sales
• AP 2005 was first lease sale in more than 20 years
• 5.8 million acres, onshore + state waters
• Only 11 wells in sale area (1959 - 1985)
• Tertiary & Mesozoic petroleum systems

•• AP 2005 was first lease sale in more than 20 yearsAP 2005 was first lease sale in more than 20 years
•• 5.8 million acres, onshore + state waters5.8 million acres, onshore + state waters
•• Only 11 wells in sale area (1959 Only 11 wells in sale area (1959 -- 1985)1985)
•• Tertiary & Mesozoic petroleum systemsTertiary & Mesozoic petroleum systems

325 m
iles



Size Comparison with ANWR 1002Size Comparison with ANWR 1002

courtesy PRA (T. Plawman)



Size Comparison with Cook InletSize Comparison with Cook Inlet

Cook Inlet 
Production
Cook Inlet 
Production

courtesy PRA (T. Plawman)



Publicly Available Seismic Data     Publicly Available Seismic Data     AK PeninsulaAK Peninsula
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QuaternaryQuaternary

Bear Lake FmBear Lake Fm
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Black Hills UpliftBlack Hills Uplift
(transpressional margin)(transpressional margin)

N Aleutian/  N Aleutian/  
Bristol Bay Bristol Bay 

BasinBasin

MMS-75-17-09 
(~155 mi shown)AA TTAA TT

AA TT?

AA T

Regional Seismic InterpretationRegional Seismic Interpretation Bristol Bay offshoreBristol Bay offshore



Onshore Onshore Structure, AP Areawide SaleStructure, AP Areawide Sale
DownDown--toto--basin normal faults, Becharof basin normal faults, Becharof –– Ugashik Lakes areaUgashik Lakes area

D

D’

10 mi

E

E’

Bear Lake Fm?Bear Lake Fm?

D D’NW SE

Line ARD-8
(~17 mi long)

Stepovak Fm?Stepovak Fm?

Bear Lake Fm?Bear Lake Fm?Quaternary + Milky River FmQuaternary + Milky River Fm

Line ARD-7
(~21 mi long)

Stepovak Fm?Stepovak Fm?

E E’SW NE

Quaternary + Milky River FmQuaternary + Milky River Fm

Bear Lake Fm?Bear Lake Fm?
Bear Lake Fm?Bear Lake Fm?

intersection
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Schematic Structural Cross SectionSchematic Structural Cross Section
Hoodoo Lake wells to Pacific Ocean Hoodoo Lake wells to Pacific Ocean 

Leased in AP 2005 SaleLeased in AP 2005 Sale



Alaska Peninsula Petroleum System Alaska Peninsula Petroleum System 

Hydrocarbon SourceHydrocarbon Source
Oil & gas prone Mesozoic shale & limestone source rocks, Oil & gas prone Mesozoic shale & limestone source rocks, 
Gas/condensate prone Tertiary coaly source rocksGas/condensate prone Tertiary coaly source rocks
Shows of oil and gas in most wellsShows of oil and gas in most wells
Active Oil & Gas SeepsActive Oil & Gas Seeps
Thermogenic & Biogenic gas generationThermogenic & Biogenic gas generation
Direct Hydrocarbon Indications (?) from Seismic dataDirect Hydrocarbon Indications (?) from Seismic data

Reservoir & Seal RocksReservoir & Seal Rocks
Abundant thick sands in Mesozoic & Tertiary Abundant thick sands in Mesozoic & Tertiary 

Mesozoic sandstones Mesozoic sandstones gas reservoirs?gas reservoirs?
Tertiary sandstones Tertiary sandstones oil or gas reservoirsoil or gas reservoirs

Probable sealing mudstones of local extentProbable sealing mudstones of local extent

Traps Traps –– structural and stratigraphicstructural and stratigraphic
Structural styles: compressional, extensional, and strikeStructural styles: compressional, extensional, and strike--slipslip
Stratigraphic convergence: unconformity truncations, and Stratigraphic convergence: unconformity truncations, and pinchoutspinchouts



DNR Bristol Bay Technical ProductsDNR Bristol Bay Technical Products
Three volume CDThree volume CD--ROM data compilation:ROM data compilation:

Digital seismic & well log filesDigital seismic & well log files
Scanned well logs, including mudlogsScanned well logs, including mudlogs
Quadrangle maps of Geology, Gravity, and MagneticsQuadrangle maps of Geology, Gravity, and Magnetics
Regional postersRegional posters

MicroPaleo Consultants Biostratigraphy Study:MicroPaleo Consultants Biostratigraphy Study:
10 of 11 wells in sale area + North Aleutian COST 110 of 11 wells in sale area + North Aleutian COST 1

Regional Map Series:Regional Map Series:
GeologyGeology
BougerBouger Gravity Gravity 
Magnetic AnomalyMagnetic Anomaly

Interpretive Reports:Interpretive Reports:
PIR 2005PIR 2005--1: 1: 2004 field program 2004 field program 
PIR 2005PIR 2005--4: 4: SurfaceSurface--subsurface interpretations subsurface interpretations 
PIR 2005PIR 2005--7: 7: 2005 field program2005 field program
DOG Reservoir quality report and montageDOG Reservoir quality report and montage

www.dog.dnr.state.ak.us/oil

www.dggs.dnr.state.ak.us/publications

www.dog.dnr.state.ak.us/oilwww.dog.dnr.state.ak.us/oil

www.dggs.dnr.state.ak.uswww.dggs.dnr.state.ak.us/publications/publications

http://www.dog.dnr.state.ak.us/oil
http://www.dog.dnr.state.ak.us/oil
http://www.dggs.dnr.state.ak.us/publications
http://www.dggs.dnr.state.ak.us/publications


SummarySummary

State of Alaska Areawide Leasing:  Five large State of Alaska Areawide Leasing:  Five large 
sales encompassing more than 23 million gross sales encompassing more than 23 million gross 
acres; Open acreage reacres; Open acreage re--offered annuallyoffered annually

Gas Exploration: New plays emerging and new Gas Exploration: New plays emerging and new 
gas focus on traditional plays  gas focus on traditional plays  

Publicly released seismic data now available Publicly released seismic data now available 
through DNR, MMS/NOAA, and USGS/NAMSS through DNR, MMS/NOAA, and USGS/NAMSS 

New FiveNew Five--Year Program now available onlineYear Program now available online
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