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ABSTRACT

Ba;in to -basin estimates are made of the speculative recoverable resources .
of o0il and natural gés in Alaska. The estimates are made using a generally
accepte& approach of first calculating the total area of each sedimentary
basin ér province, finding the cubic miles of sedimentary section contained
in the basin or province, and multiplying this by an estimate of the barrels
of oil in a cubic mile. Natural gas resources are them calculated using ;n
estimate of cubic feet of gas per barrel of oil.

The sedimentary provinces of Alaska are estimated to contain 76.1 billion
barrels of speculative recoverable oil and 439.6 trillion cubic feet of
speculative recoverable gas, The total discovered recoverable oil and gas
in the State is 10.8 billion barrels and 31 trilllon cubic feet. Of this,
ona field (Prudhoe Bay) contains 10 billion barrels of oil and 26 trillion
cubic. feet of gas.

The final figures are considered to be conservative, as they are
necessarily based on averages of other areas. Historically, figures of this
type do not take into consideration the poasibiliry of discovering giant
oil fields; a possibility which 1s considered much better than average in

Alaska, Therefore, these figures may be as much as 507 too low.
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INTRODUCTION

In résponse fo a request from the Joint State~Federal Land Use Planning
Commigsion, the Division of Geological and Geoﬁhysical Surveys has calculated '
the estimated speculative recoverable résou?ces of o1l and natural gas for
the State of Alaska. Included is a map of the State showing areas of oil
and gas potentlal, and a2 table which summarizes the estimated speculative
recoverable regsources of oill and gas for .each onshore basin and offshore
petroleum province in the State.

It should be Indicated that estimates of these types are subject to a
high degree of error. However, the figures are-;onsidered“to be consarvative,
as they assume an average distribution of reserves based on reasonable and
moderate limits of other producing areas. Historically, calculations of this
type do not take info consideration the possibllity- of discove?ing giant oii
fields. Thus, the discovery of Prudhoe Bay; the possibility of 14 billion
barrels of o0il in the Marsh Cfeek anticline in the Arctic National ﬁildlife
Refuge (Hartman, 1973), the large structures in the Gulf of Alaska and the
large sedimentary province in the Bering Sea all suggest that there is a.
much better than average chance that Alaska contains a number of glant oil
fields. It is therefore considered that pessimistically the figures could
be 252 too high, but with the addition of a few giant oil fields they may
be 507 too low.

Speculatjve recoverable petroleum resources are ﬁefe defined as those
patroleum resources which are completely undiscovered, and which after dis-
covery can reasonably be expected to be produced using present technology

and under present &comomic conditions.



CALCULATTIONS

The follaﬁing metﬁod was used for calculatinglthe estimated speéﬁlative-
recoverable petroledm resources in Alaskﬁ basins: |

1. Each sedimentary basin was glven a rank of I, IT or III based_oﬁ N
known parameters such as production, oil shows, age and quality of the
sedimentary section, presence or absence of known reservoir and source beds
and known structures that may contain oil and/or gas.

2. A search of the literature was made to determine reasonable
recoverable oil figures per cubic mile of sediment. Recoverable oil per
cublc mile of sediment has been calculated to be:

a. 150 - 300 thousand barrels in selected Tertiary trends in the
Gulf Coast (Mason, 1971)

b. Average 80,000 barrels per cubic mile~in Gulf C;ast sediments
(Mason, 1971)

c. Average 50,000 barrels per cubic mile in contiguous United
States producing'basins (Mason, 1571)

d. Crick, (1871) calculated in place reserves in Upper Cock Inlet,
and came up with a figure of 1.5 million barrels per cubic mile.
‘He estimated 386,000 barrels per cubic mile would be found in
the entire Cook Inlet. This figure reduces to approximately
115,000 barrels per cubilc mile assuming 30%Z recovery.

3. Each basin was assigned a barrels per cubic mile figure based on
its rank. A Rank I basin was assigned 75,000 barrels per cubic mile; Rank II -
50,000 and Rank III - 30,000. '

The exceptions to thils were the Cook Inlet, which has'enougﬁ production
to get a more accurate figure; the North Slope Basin which has ;ignificant
0il discovaeries and high future potential, and the Gulf of Alaska offshore

which is considered to have at least as much potential as Cook Imnlet.
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4. A map was made showlng all the potenfial 0oil and gas areas ;n the
State. This was doﬁe for sedimentafy basins onshore where the basin outlines
are relatively well kﬁ;wn. Sedimentary provinces were used offshore réther
than basins. A sedimentary province iz defined as aﬂ area with sufficient
sedimentary section to have accumulated and trapped pétroleum. Public data
is' very limited in offshore areas and it was therefore.felt that a province

approach was more realistic. The provinces are limited to the 1500 meter

.water depth. The surface area of each basin and province was then calculated

from the map.

5. The average thickness of sedimentary rock was caléulated for each
basin and province. This figure was obtained from published data, well
penetration depths, geophysical information, measured sections, and experience
of different members of the Divisiop of Geological and Geophysical Surveys.

An effective economjc total thickness of 25,000 feet was used even though some
basins containead 30,000 to 40,000 feet of sediment. |

6. Speculative recoverable oil was calculated by multiplying the area
times average sediment thickmness times the anticipated barrels of oil per
cubic mile., Speculative recoverable gas was calculated using the Cook Iﬁlet
ratio . of 7.3 M.C.F. per barrel of oil in Tertiary basins, and the Prudhoe
Bay ratio of 2.7 M.C.F. per barrel of ¢il in Mesozoic and Paleozoic basins.

(These figures ware obtained from State of Alaska, Division of 0il and Gas.)
RESULTS

The results of the above calculations are shown in Table I and on the
map titled "Estimated Speculative Petroleum Poetential" dated January 1974.
Total speculative recoverable resources are estimated to be 76.1 billion barrels

of oil and 439.6 trillion cubic feet of gas. Total discovered recoverable
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reparves are 10.5 billion barrels of 01l and 29.7 trillion cubic feet of gas.
Cumulative production as of March 1973 was .5 billion barrels of oil and.

»6 trillion cubic feet of gas. These figures sum to an estimated total
potential ultimate production of onshore and offshore Alaska of 86.6 billion

barrels of oil and 469.3 trillion cubic feet of gas.
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Productfon aa of
l__ March 1973

Cu. Hl. of Smif{muacg Bbls. of , .
Coologic Bastn 1 Guolmeic Ave. Thick. . ) , Rucbvernble MCF per Kecoverable
or Provinca Reinl Section Sg. Kilem (mtlos) ((’rn il.mz 2:[[1):':)1‘\» 211 ::Ir Rumources - Barrel Rurourcan =
epth ol 25,000°) ue . 0t1 (Rillions : Gan (Trillioas
of Buarrola) of Cu. ¥Fr.)
L -
INSHORE
Cook Lalet X Terednry & 6,0 1.33 8,0642 115,000 .932 7.3 6.672
Memozois .
Copper River ITL | Terelary 3,840 1.4 5.376 - 30,000 .16 7.3 1.20
Holictus IIY Tertiary 1,200 47 564 30.000 =02 7.3 12
MipeMimina § 884 Tevtiary 4,000 .42 1,694 30,000 .06 7.3 .41
Middle Tanana P84 ¢ Tercisry 5,440 A7 2,556 30,000 .O&I 7.3 .58
" Yukon - Kawdtk II | Tertdary & | 15,440 1.9 29,236 50,000 1.50 1.3 10.90
Paleozoic -
Yulon ~ Kandik 1IE Ha:olou & §,064 1.42 5,770 10,000 .17 2.7 A7
Paleazatc .
Gulf of Alaska 1 | Terttary 10.0802 2.08 20,5662 75,000 1.5% 7.3 11.82
Brimval Bay IX | Texclary & 12,3202 1.52 18,7262 30,000 .5a2 7.3 6.832°
Masozolis '
Xorzebue 11 | Tertiary & 3.200% 1.89 6,0402 50,000 .302 7.3 2.19%
(Selavik) Mesozola
Hoxrth Slopa 1 Texrtiary & €6.400 1.9 126,160 100,000 12.6 2.7 34.0
Hasozoic
Forth Slope II Masozoic b 30,240 1.9 57,456 50,000 2.9 2.7 7.8
Paleozoic i
Yukoa — Koyulmk 1 Hosozolc 2,400 1.89 4,545 75,000 .38 2.7 .91
Yukon - Royukuk 111 Kesozole 53,440 1.9 101,536 30,000 3.1 2.7 8.4
Bothael 11 Tertlary & 13,760 1.9 - 26,144 50,000 1.3 2.7 3.3
Mesozole
Suhtotal 231,887 418,141 26 93.5
=¥ .
OFF SHORE
Cook Inlet 1 | Terttary & 7,313 1.89 13,9433 115,000 1.63 7.3 11.683
Herozoic
Gulf of Alaska I Tertiary 40,0003 1.8 72.0{)0J 100,800 7.23 7.2 .52.63
Kodiak Jslapd Prov. 1 Tertiary & 32,000 1.0 32,000 75,000 2.4 7.3 17.5
Mesozoic
Baring Ses Prov. b4 Tergiary & 203,000 1.9 36%,400 75.000 27.4 7.3 200.0
Masozolc
Xatxebue 1 | Terciary & 2,3043 2.27 5,2303 * 75,000 .23 7.3 2.04°
Mesozoic .
Hopa Province ) ¢ Tertiary 21,000 1.16 23,940 73,000 1.8 7.3 13.0
Chukehi Proviace It Texciary, 70,000 1.89 132,575 30,000 6.6 5.0 33.0
Mesozoic &
foseibly
0lder
Beaufore Prov. X Tettiary & 19,200 1.89 36,288 75,000 2,7 . 5.0 13.5
: Oldar
Subtoral 184,881 681,376 50.1 344
Total Speculacive .
Patroleun Resvurces 78.1 4396
Toral Discovered but
pot Produced Resources 0.3 29,2
Toeal Cumulacive s .6

2

- Onshore partinn obnty

3 - ottwhore paecion only

1 _ gach basta i.n rackod gccording to {ts antimazed pecroleum poienzial (sem text for detaf{ln)
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