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ADVANCES IN UNDERSTANDlNO NORTH SLOPE 
OIL AND GAS ACCUMULATIONS 

K. J. B i d ,  L. B. Mugoam, and C. M. Malewar 

The North Slope of Alaska petroleum province 
is an omhormffshore region of complex geology 
covering an area of more t h  100,000 mi2 
(260,000 km2). Twenty-five oil and gas fields with 
in-place resources toblpng more than 60 billion 
barrels of oil and 35 trillion cubic feet of gas have 
been discovered, Most North Slope oil and gas 
occur in a few large fields that are geographically 
concentrated within a relatively small area of the 
province, centered around Prudhoe Bay. The two 
producing fields, Prudhoe Ray and Kuparuk 
River, account for about 20 percent of daily 
United States oil production. 

Petroleum prospective rocks on the North Slope 
consist of a Mississippian to tower Cretaceous s e  
quence derived from a northern provenance and 
a Lower Cretaceous to Holocene successor basin 
sequence derived from a southern provenance. 
These sequences are deformed along a foreland 
fold and thrust belt to the south and are relatively 
undeformed along a passive margin to the north. 
Volumes of oil are nearly equally distributed in 
reservok of these two sequences of rocks. Reg- 
ional analysis indicates that the time of generation 
and the location of most North Slope oil and gas 
fields were controlled by Cretaceous and Te- 
tectonics and sedimentation. 

Simcant amounts of oil and gas are a p p  
ent1y yet to be discovered in this province, and 
most types of unconventional oil and gas resources 
are also present but as yet unevaluated; uncon- 
ventional oil and gzbs resources incIude heavy oil 
or tar, oil shale, coalbed methane, tight gas sand, 
geopressurerI methane, and methane hydrates. 
Organic gemhemid studies by industry and the 
USGS indicate that (1) two types of oil (and possi- 
bly severaI subtypes of each) are present, (2) Tri- 
assic and Jurassic source rocks are responsjlMe for 
the most abundant oil type, and (3) Lower Creta- 
ceous rocks are responsibIe for the other type-- 
which accounts for only minor amounts of North 
Slope oil. In the coastal plain of the Arctic Na- 
tional Wildlife Refuge (ANWR), currently being 

evaluated, Triassic and Jurassic source rocks have 
pmbabIy been removed by Early Cretaceous em- 
sion in much of the area. However, rich Lower 
and Upper Cretaceous aource rocks, which are 
buried by as much as 4,000 m of Tertiary mcks 
in immediately adjacent areas, are more than d e -  
quate to generate significant mounts af oil in the 
ANWR, if the rocks are mature. 







CONODOW THERMAL M A W R A T I O N  PAITERNS 
IN PALEOZOIC AND TRlASSiC RUCKS, 
NORTHERN A L A S W E O L O G I C  AND 

EXPLORATION lMPllCATlONS 

Aniw Q. Harris# I. L. Kmlllsur, and 
H. Richard Lane2 

The Paleozoic through Jurassic stratigraphic se- 
quence in the Brooks Range, northern Alaska, 
consists chiefly of platfomal to intrap1atform 
basin deposits 1-5 km thick. This comparatively 
thin sequence of heterogeneous lithologies was 
teetonidly disrupted and shortened at least 600 
km to form a stack of alloehthons that were tms- 
ported relatively northward and ernplaced during 
earliest Cretaceous time. The Seward Peninsula 
appears to be a southwestern continuation of 
Brooks Range geology. Moat of the western 'k of 
the Seward Peninsula contains 4-5 krn of un- 
metamorphosed platformal, dominantly shallow 
water carbonate rocks of Early Ordovician 
thmugh Devonian age, Eastward, these mcks are 
thrust onto a blueschist temne of mafic v o t  
canogenic and elastic deposits and mixed carbon- 
ate and chstic rocks of probable Ordoviciafl 
through Silurian age. Adjacent to and possibly in- 
folded with these rocks are metmrphosed shall- 
low-water carbonates of C m h n  through Devo- 
nian age similar to the rocks of the western 
Seward Peninsula. 

Cambrian through Triassic rocks make up at 
least 40 percent of the surface bedrock in northern 
Alaska, chiefly in the Brooks Range and Seward 
Peninsula Thermal patterns in these rocks are 
bawd on conodont color alteration indicea (CAI) 
fram 2,000 collections representing 450 localities. 

These patterns show: (1) a j-pduaI increase in 
thermal level from the northem margin of the 
Brooks Range to about % of the distance across 
the mge (from CAI 1 to 5.5 and above); (2) a 
belt of mixed high values (CAI 4.5 to 7) along 
the south border of the range; (3) thermal levels 
in surface and subsurface samples that are related 
to tectonic burial and not prethrust burial 
metamorphism, because CAI values in coeval 
rocks increase downward through the stack of al- 
lochthons; (4) the same CAI values in rocks above 
and below the Ellemerian unconformity in the 
northeast Brooks Range; (5) an assmiation of 
anomalously high CAI vdues with mineralid 
areas and plutonic rocks; and (6) a few anomal- 
oudy high CAI areas of unknown origin that de- 
serve geologic attention. 

CAI mapping of northern AIaska shows that 
Cambrim through Devonian rocks in fie geologi- 
d l y  cornpIex area of the western Seward Fenin- 
sula, dong the northernmost edge of the western 
and central Brooks Range, and a very small area 
around the Yukon River at the Canadian border 
have thermal potential for hydrocarbons. In 
nearly all these m a s ,  however, most of these 
rocks are beyond the thermal limit for oil. Areas 
that have thermal potential for both oil and $as 

in Mississippian through Triassic rocks include the 
subsurface of the north flank of the ColviIle basin, 
a 50-km-wide bl t  along the north flank of the 
Brooks Range as far east as the Fhilip Smith 
Mountains, and a small area around the Yukon 
River at the Canadian border. 

=n. Richard h, AM- Prod- Cmrrpany w h  Cemer, P.O. Bmc 
Sel. T u b  OK 741132. 


















