
ABSTRACT

Six North Slope petroleum systems are identified, described, and 
mapped using oil-to-oil and oil-to-source rock correlations, pods of active 
source rock, and overburden rock packages.  To map these systems, we 
assumed that: a) petroleum source rocks contain ³ 2 wt. % organic 
carbon (TOC); b) immature oil-prone source rocks have hydrogen indices 
(HI) >300 (mg HC/gm TOC);  c) the top and bottom of the petroleum (oil 
plus gas) window occur at vitrinite reflectance values of 0.6 and 1.0% Ro, 
respectively; and d) most hydrocarbons are expelled within the petroleum 
window. 

The six petroleum systems we have identified and mapped are: a) a 
southern system involving the Kuna-Lisburne source rock unit that was 
active during the Late Jurassic and Early Cretaceous;  b) two western 
systems involving source rock in the Kingak-Blankenship, and GRZ-lower 
Torok source rock units that were active during the Albian; and c) three 
eastern systems involving the Shublik-Otuk, Hue Shale and Canning 
source rock units that were active during the Cenozoic. The GRZ-lower 
Torok in the west is correlative with the Hue Shale to the east.

Four overburden rock packages controlled the time of expulsion and 
gross geometry of migration paths: a) a southern package of Early 
Cretaceous and older rocks structurally-thickened by early Brooks Range 
thrusting;  b) a western package of Early Cretaceous rocks that filled the 
western part of the foreland basin; c) an eastern package of Late 
Cretaceous and Paleogene rocks that filled the eastern part of the 
foreland basin; and d) an offshore deltaic package of Neogene rocks 
deposited by the Colville, Canning, and Mackenzie rivers.  

This petroleum system poster is part of a series of Northern Alaska 
posters on modeling.  The poster in this session by Saltus and Bird 
present gridded maps for the greater Northern Alaskan onshore and 
offshore that are used in the 3D modeling poster by Lampe and others.  
Posters on source rock units are by Keller and Bird as well as Peters and 
others.  Sandstone and shale compaction properties used in sedimentary 
basin modeling are covered in a poster by Rowan and others.  The 
results of this modeling exercise will be used in our next Northern Alaska 
oil and gas resource assessment.

NO.	 P OOL  NA ME
54	 ALPINE
18	 AURORA
45	 BADAMI
44	 BURGER
56	 "BOREALLIS"
52	 CASCADE
38	 COLVILLE DELTA
23	 EAST BARROW
25	 EAST KURUPA
9	 EAST UMIAT
28	 EIDER

31	 ENDICOTT
49	 FIORD
3	 FISH CREEK
24	 FLAXMAN
7	 GUBIK
20	 GWYDYR BAY
40	 HAMMERHEAD
36	 HEMI SPRINGS
50	 KALUBIK
19	 KAVIK
22	 KEMIK

12	 KUPARUK
16	 KUPARUK
51	 KUVLUM
11	 LISBURNE
64	 LOOKOUT
4	 MEADE
60	 MELTWATER
58	 MIDNIGHT SUN
32	 MIKKELSON
61	 NANUQ
37	 NIAKUK

21	 NORTH PRUDHOE BAY
35	 NORTHSTAR
65	 PALM
59	 PETE'S WICKED
42	 POINT MCINTYRE
10	 PRUDHOE BAY
63	 RENDEZVOUS A
30	 SAG DELTA NORTH ALAPAH
29	 SAG DELTA NORTH IVISHAK
17	 SAG RIVER
57	 SAMBUCCA

39	 SANDPIPER
13	 SCHRADER BLUFF
43	 SIKULIK
5	 SIMPSON
55	 SOURDOUGH
2	 SOUTH BARROW
62	 SPARK
8	 SQUARE LAKE
46	 STINSON
41	 STUMP ISLAND
48	 TABASCO

47	 TARN
34	 TERN ISLAND
53	 THETIS ISLAND27	THOMSON
15	 UGNU
1	 UMIAT
33	 WALAKPA
26	 WEST BEACH
14	 WEST SAK
6	 WOLF CREEK

Figure showing National Petroleum Reserve in Alaska (NPRA) and Arctic National Wildlife Refuge (ANWR) in North Slope  of Alaska.  The
polygon relates to poster by Lampe and others.  Numbers are the oil and gas pools listed aphabetically above and numerically in the table
to the left.  The table and map shown here are the basis for the location and volume of each pool in each of the six petroleum systems.

Confidence: 1, x, good oil-source rock correlation; 2, poor correlation; 3, o, stratigraphic evidence
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Table - Oil and gas pools of northern Alaska. The source rock on the left followed by the percentage of petroleum charge mixture that fills each pool on the right.  The pool number is in the table and on the map.

(West) (West) (East)
CHARGE

OIL REC IN-PLACE REC IN-PLACE
LISBURNE SHUBLIK KINGAK GRZ L. TOROK HUE CANNING

MIXTURE
NO. POOL NAME FIELD NAME DATE or GAS CUMULATIVE REMAINING ORIGINAL FAC  OIL CUMULATIVE REMAINING ORIGINAL FAC  GAS

(L) (S) (K) (G) (T) (H) (C) (%Source Rock) DISCOVERED FM OR GP RESERVOIR AGE GAS CAP  (106 BBL)  (106 BBL)  (106 BBL) (%) (106 BBL)  (109 FT3)  (109 FT3)  (109 FT3) (%) (109 FT3)

x 100T 1 UMIAT UMIAT 26-Dec-46 Nanushuk Gp Cretaceous OIL no na 7 0 7 0 nd nd na 7 0 nd nd <<1
x 100L 2 SOUTH BARROW BARROW FIELD 15-Apr-49 Barrow ss (Kingak Shale) Jurassic GAS na na na na na na 22.2 4 26.2 nd nd

x 100S 3 FISH CREEK FISH CREEK 04-Sep-49 Nanushuk Gp Cretaceous OIL no na nd nd nd <<1000 na nd nd nd 8
o 100T 4 MEADE MEADE 21-Aug-50 Nanushuk Gp Cretaceous GAS na na na na na na na 2 0 nd nd nd

x x 50G/50T 5 SIMPSON SIMPSON 23-Oct-50 Nanushuk Gp Cretaceous OIL nd na 1 2 1 2 nd nd na nd nd nd nd
o 100T 6 WOLF CREEK WOLF CREEK 04-Jun-51 Nanushuk Gp Cretaceous GAS na na na na na na na nd nd nd nd

x o 50G/50T 7 GUBIK GUBIK 11-Aug-51 Prince Ck/Nanushuk Cretaceous GAS na na na na na na na 295 295 nd 600
o 100T 8 SQUARE LAKE SQUARE LAKE 18-Apr-52 Seabee Fm Cretaceous GAS na na na na na na na 5 8 5 8 nd nd
o 100T 9 EAST UMIAT EAST UMIAT 28-Mar-64 Nanushuk Gp Cretaceous GAS na na na na na na na 4 4 nd nd

x x x 59S/28G/13K 10 PRUDHOE BAY PRUDHOE BAY FIELD 19-Dec-67 Ivishak Fm, Shublik, Sag River Triassic OIL yes 10235.2 2764.8 13000 5 2 25000 34026.8? ? 28500 6 2 46000
x x x 59S/28G/13K 11 LISBURNE PRUDHOE BAY FIELD 19-Dec-67 Wahoo/Alapah/Lisburne Gp Mississippian-PennsylvanianOIL yes 135.1 nd nd nd 1800 1148.5 nd nd nd 3000
x 100S 12 KUPARUK KUPARUK RIVER FIELD 07-Apr-69 Kuparuk Fm Cretaceous OIL nd 1661.5 nd 2000 3 3 6000 1861 nd nd nd 2800
o 100S 13 SCHRADER BLUFF MILNE POINT FIELD 09-Aug-69 Lower Ugnu sands (Shrader Bluff Fm) Cretaceous OIL nd 11.9 nd nd nd nd 5.8 nd nd nd nd
x 100S 14 WEST SAK KUPARUK RIVER FIELD 09-Aug-69 West Sak sands (Schrader Bluff Fm) Cretaceous OIL nd 2.5 nd nd nd 15000 1 nd nd nd nd
o 100S 15 UGNU UGNU 09-Aug-69 Ugnu sand Cretaceous-Tertiary OIL nd nd nd nd nd 19000 na nd nd nd nd
o 100S 16 KUPARUK MILNE POINT FIELD 09-Aug-69 Kuparuk Fm Cretaceous OIL nd 112.5 nd nd nd nd 55.9 nd nd nd nd
o 100S 17 SAG RIVER MILNE POINT FIELD 09-Aug-69 Sag River Fm Triassic OIL nd 1.1 nd nd nd nd 1 nd nd nd nd
o 100S 18 AURORA PRUDHOE BAY FIELD 24-Aug-69 Kuparuk Ss. Cretaceous OIL nd na nd 20-35 nd 100 na nd nd nd 100
o 100S 19 KAVIK KAVIK 05-Nov-69 Ivishak/Sag River Fms. Triassic GAS na na na na na na na na nd nd 330
o o o 59S/28G/13K 20 GWYDYR BAY GWYDYR BAY 25-Nov-69 Ivishak Fm Triassic OIL nd na nd nd nd 4 8 na nd nd nd <<1000
o o o 59S/28G/13K 21 NORTH PRUDHOE BAY PRUDHOE BAY FIELD 31-Mar-70 Ivishak Fm Triassic OIL nd 2.2 nd nd nd nd 6.6 nd nd nd nd
o 100S 22 KEMIK KEMIK 17-Jun-72 Shublik Fm Triassic GAS na na na na na na na nd nd nd 500

o 100L 23 EAST BARROW BARROW FIELD 04-May-74 Barrow ss (Kingak Shale) Jurassic GAS na na na na na na 7.6 5 12.6 nd <<1000
x x 50S/50H 24 FLAXMAN POINT THOMSON UNIT 06-Sep-75 Flaxman sandstone Tertiary OIL nd nd nd nd nd nd na nd nd nd nd

o 100G 25 EAST KURUPA EAST KURUPA 01-Mar-76 Torok/Fortress Mt Cretaceous GAS na na na na na na na nd nd nd nd
o o o 59S/28G/13K 26 WEST BEACH PRUDHOE BAY FIELD 22-Jul-76 Kuparuk Fm Cretaceous OIL nd 3 nd nd nd nd 12.6 nd nd nd nd

x 100H 27 THOMSON POINT THOMSON UNIT 08-Dec-77 Thomson sandstone Cretaceous OIL nd na nd nd nd nd na nd nd nd nd
o o o 59S/28G/13K 28 EIDER ENDICOTT FIELD 29-May-98 Ivishak Fm Triassic OIL yes 1 nd nd 27-38 13.2 7 nd nd nd 5 2
o o o 59S/28G/13K 29 SAG DELTA NORTH IVISHAK ENDICOTT FIELD 14-Feb-78 Ivishak Fm Triassic OIL no 7.5 nd nd nd 1 4 6.1 nd nd nd nd
o o o 59S/28G/13K 30 SAG DELTA NORTH ALAPAH ENDICOTT FIELD 14-Feb-78 Lisburne Gp Mississippian OIL no nd nd nd nd 3.7 na nd nd nd nd
o o o 59S/28G/13K 31 ENDICOTT ENDICOTT FIELD 14-Feb-78 Kekiktuk Cgl. (Endicott Group) Mississippian OIL yes 395.3 204.7 600 nd nd 1143.3 nd 800 nd nd
x 100S 32 MIKKELSON MIKKELSON 11-Nov-78 Flaxman sandstone Tertiary OIL nd na nd nd nd nd na nd nd nd nd

x o 50L/50G 33 WALAKPA WALAKPA FIELD 07-Feb-80 Walakpa sandstone Cretaceous GAS na na na na nd nd 7.5 2 5 32.5 nd nd
o 100S 34 TERN ISLAND LIBERTY UNIT 03-Mar-83 Kekiktuk Cgl. (Endicott Group) Mississippian OIL nd na nd nd nd nd na nd nd nd nd
o 100S 35 NORTHSTAR NORTHSTAR FIELD 30-Jan-84 Ivishak Fm Triassic OIL nd na nd nd nd nd na nd nd nd nd
o 100S 36 HEMI SPRINGS HEMI SPRINGS 03-Apr-84 Kuparuk Fm Cretaceous OIL nd na nd nd nd nd na nd nd nd nd

o 100H 37 NIAKUK PRUDHOE BAY FIELD 07-Mar-85 Kuparuk Fm Cretaceous OIL nd 52.4 nd nd nd nd 45.8 nd nd nd nd
o 100K 38 COLVILLE DELTA KUUKPIK UNIT 26-Apr-85 Jurassic sandstone Jurassic OIL nd na nd nd nd nd na nd nd nd nd

o 100S 39 SANDPIPER SANDPIPER UNIT 25-Jan-86 Ivishak Fm Triassic OIL nd na nd nd nd nd na nd nd nd nd
x 100C 40 HAMMERHEAD HAMMERHEAD 11-Oct-86 Sagavanirktok Fm Tertiary OIL nd na nd nd nd nd na nd nd nd nd

o 100S 41 STUMP ISLAND POINT MCINTYRE FIELD 22-Mar-88 Seabee Cretaceous OIL nd na nd nd nd nd na nd nd nd nd
o 100S 42 POINT MCINTYRE POINT MCINTYRE FIELD 22-Mar-88 Kuparuk  Fm Cretaceous OIL nd 297.9 nd nd nd nd 350.8 nd nd nd nd

? 43 SIKULIK BARROW FIELD 18-Apr-88 Barrow ss (Kingak Shale) Jurassic GAS na na na na na nd na 1 6 1 6 nd nd
? 44 BURGER BURGER 14-Oct-89 Burger ss (Kuparuk equivalent) Cretaceous OIL nd na nd nd nd nd na nd nd nd nd

o 100H 45 BADAMI BADAMI UNIT 27-Mar-90 Badami ss (Canning Fm.) Tertiary OIL nd 1.9 9 10.9 7 160 nd 100 nd nd nd
? 46 STINSON STINSON 20-Aug-90 nd nd nd nd na nd nd nd nd na nd nd nd nd

o 100S 47 TARN KUPARUK RIVER FIELD 02-Feb-91 Seabee  Fm Cretaceous OIL nd 1 3 nd nd nd nd 17.9 nd nd nd nd
o 100S 48 TABASCO KUPARUK RIVER FIELD 01-Jan-92 Tabasco sand (Schrader Bluff Fm) Cretaceous OIL nd 2.4 nd nd 21-30 8 5 0.4 nd nd nd 0.1

? 49 FIORD COLVILLE RIVER FIELD 18-Apr-92 nd nd OIL nd na nd 5 0 nd nd na nd nd nd nd
? 50 KALUBIK KUUKPIK UNIT 01-May-92 nd nd OIL nd na nd nd nd nd na nd nd nd nd

o 100C 51 KUVLUM KUVLUM 01-Oct-92 Sagavanirktok Fm Tertiary OIL nd na 350 350 nd nd na nd nd nd nd
o 100S 52 CASCADE MILNE POINT FIELD 14-Mar-93 Kuparuk Fm Cretaceous OIL nd nd 5 0 5 0 nd nd nd nd nd nd nd
o 100S 53 THETIS ISLAND��� THETIS ISLAND��� 28-Apr-93 Nuiqsut sandstone Jurassic OIL nd na nd nd nd nd na nd nd nd nd

x 100K 54 ALPINE COLVILLE RIVER FIELD 27-Mar-94 Alpine ss (Kingak Shale) Jurassic OIL nd na 429 429 nd 800-1000 na nd nd nd nd
? 55 SOURDOUGH POINT THOMSON UNIT 27-Apr-94 nd nd OIL nd na nd nd nd nd na nd nd nd nd
? 56 "BOREALLIS" PRUDHOE BAY FIELD 22-Jan-98 Schrader Bluff Fm Cretaceous OIL nd na nd nd nd nd na nd nd nd nd

o o o 59S/28G/13K 57 SAMBUCCA PRUDHOE BAY FIELD 20-Dec-97 Sag River/Ivishak Fms. Triassic OIL nd na nd nd nd nd na nd nd nd nd
o 100S 58 MIDNIGHT SUN PRUDHOE BAY FIELD 20-Dec-97 Kuparuk Fm Cretaceous OIL nd na nd nd nd 6 0 na nd nd nd 100

? 59 PETE’S WICKED nd 24-Feb-97 nd nd OIL nd nd nd nd nd nd nd nd nd nd nd
? 60 MELTWATER KUPARUK RIVER FIELD 27-Mar-00 Seabee Fm Cretaceous OIL nd na nd nd nd nd na nd nd nd nd
? 61 NANUQ COLVILLE RIVER FIELD 1-Apr-00 Torok Fm. Cretaceous OIL nd na 4 0 4 0 nd nd na nd nd nd nd
? 62 SPARK nd 12-Apr-00 ? Alpine ss (Kingak Shale) prob. Jurassic OIL nd na nd nd nd nd na nd nd nd nd
? 63 RENDEZVOUS A nd 27-Apr-01 ? Alpine ss (Kingak Shale) prob. Jurassic OIL nd na nd nd nd nd na nd nd nd nd
? 64 LOOKOUT nd 30-Apr-01 ? Alpine ss (Kingak Shale) prob. Jurassic OIL nd na nd nd nd nd na nd nd nd nd
? 65 PALM KUPARUK RIVER FIELD 21-Feb-01 Kuparuk Fm Cretaceous OIL no na nd nd nd nd na nd nd nd nd

RECOVERABLE OIL RECOVERABLE GAS

Table
    [BBL, barrel; FT, feet; BOE, 1BBL=6000 FT3 of gas] 

-  Size of the six North Slope petroleum systems described on following two poster panels

PETROLEUM SYSTEM OIL GAS BOE TOTAL BOE BOE
 (106 BBL)  (109 FT3)  (106 BBL)  (106 BBL) (%)

Canning-Sagavanirktok(.) 350 nd nd 350 1.6
Hue-Thomson(!) 3912.9 8580.4 1430.1 5343.0 23.9
GRZ-Nanushuk(.) 95.0 463.3 80.2 175.2 0.8
Kingak-Alpine(!) 2216.3 3962.5 660.4 2876.8 12.9
Shublik-Ivishak(!) 10202.9 20263.8 3377.3 13580.2 60.8
Kuna-Lisburne(.) nd 71.3 11.9 11.9 0.1

16,777 33,341 5,560 22,337 100.0

RECOVERABLE

[na, not applicable; nd, no data; <<, less than; BBL, barrel; FT, feet]
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