STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS

This report is preliminary and
has not been edited or reviewed
for conformity with Ataska

Geological and Geophysical Surveys
standards.

Resource Evatuation Section

March 1972

Alaska Open File Report 32

GULF OF ALASKA PETROLEUM
SEEPS

By
D.L. McGee



,ao_ . a;aw%. oom.bz

2@
B : ‘ .
' L3
| N
cal e . f !
i Br
] . Noatad Fiver ooks J Ronge R INDEX MAP
\ . . - ﬂ../% ,
- . - \
. \ | G i . .
/ . ! Area of Report
_ »e ) n.%:.« i "
\\\ . G.Q-\C\Q A ‘o— [ A ﬁVv
. $0insysy yudlae? nlZ
- : y RIVY S =
ot " < P .
93K : g 4 >
it NOME Mountglny {
Cape “A2n /
- Darty & Pver Yukan ~ Tanana Plotedis °
K . . FAIRBANKS y
‘ & Loke
. ) o &u\ Alagy
,@.o . 4%4., Minghuming 9 Rangy \
Inancuf._‘r_
.:.»We_% p.o% Suslino . Mou? om__.ﬂ._az
. R Tolk vor
A‘ - A0 A ver L%. &F\ Moy :._on—_::ou Bous Ovﬂ.sa ’
QMQ A.v%_. < el
d Q w . & n_nm:- " Mimg,
é . ¢ )
P . A % ANCHORAGE |
~ 2 Y
P A q ALOQ
&)
g 4

orisrot 897 ’

ano® | 0 s , . B
( ﬁw ; &n\m I ISLANDS hkw.“v\%
. % %o L<4 . Q&MWQQ .

mc*,vi
% D o s
. ,m»OHwHo_ S 'l
: , oGEAT




INTRODUCT {ON

This report lists al{ the known petroleum seeos that are in proximity to
the Gulf of Alaska. Known seeps extend from the Kanatak area, west of Kodiak
Island on the Alaskan Peninsula, to the Samovar Hills, northeast of lcy Bay,
The five areas that contribute near)y all the seep oil are the Samovar
Hills, Yakataga, Katalla, Iniskin and Kanatak. These are described and
estimates of the quantity of oil from sach area are Jisted. These estimates
are the averagad values from the literature and from oral communications
with geologlsts (n the paetroleum industry sand from personal observations

by the writer. Many approximate seep areas are {isted based on unconfirmed
reports, These are not considered valid seeps unless conficmed by the

U. S. G. S. or by competent geologists in tha field.
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KNOWN OlL SEEP AREAS

). Samovar Hills Area

There are several known oil seeps in the Samovar Hills area about 40 miles
northeast of Icy Cape. Ol seeps from the Kulthieth Formation (Eocene),

which at this location consist of interbedded marine and nonmarine beds

and from interbedded argillites and graywacke of the Yakutat group (Late
Cretaceous) near the contact with the Kulthieth Formation. The total quantity
of oil from the seeps has been estimated at 2 |/2 barrels per day (105 gallons,
estimated by the writer in 1962)., The writer has also examined most of the
streams origlnating from the west side of the Malaspoina Glacler and dralnage
along the upper west side of the glacier and found no evidence of petroilesum

in the stream waters. The Samovar Hi!ls are entirely surrounded by gtacial
ice, and oil from tha seeps is degraded by evaporation and the residue escapes
intfo the glacler and is widely dispersed.

2. Yakataga Area (Sullivan Anticline)

This area is about 80 miles sast of the Katalla area: Nearly all the seeps
are on or near the fauited crest of the Suillvan Antlcline which Ites along
the coast bestween Cape Yakataga and lcy Bavy. The known seeps are in areas
of outcrops of the Pou! Creek Formation (Mlocene) and lower part of the
Yakataga Formation (Miocene - Lower Pllocene). The largest of the seeps

{s known as the Johnson Craek Seep and the estimated quantlity of oll dls-
charged !s one barrel par day (42 gallons). OI] from this seep reaches
marine waters with petroleum residues on the sands along the creek banks.

About a dozen other seeps have been noted in the Yakataga arsa. Most of
thlis oi! discharges from jJoint cracks in sandstone and the quantity is very
low.

3. Katalla Area

This area }s located on the south coast of Alaska about 530 miles south-
east of Anchorage and 250 m!les west of Yakataga. There are a series of
petroleum seaps distributed through an eastward-trending belt about 25
miles long and from four to eight miles wide. This zone skirts the north
shore of Controltler Bay. To the east I+ extends into the alluvial flats
of the Berlng River and to the west Into the fiats of the Copper Rlver.

The surface rocks are a seriss of Intensely folded and faulted shales, sand-
stones and conglomerates. The structural trend Is about N. 20 degrees E.

and tha [lne of petroleum seeps lies dliagonally to this trend. Neariy all
the seeps are In the outcrop area of the middle part of the Katalla Formation
of Mliddle Ollgocene to Middle Miocene age (Mlller, Payne, Gryc, 1956).

Many of the seeps are from soft shale and may be related to faulting. Martin
(192t) describes one of the seep areas as a brecclated {ron-stained shale.
The amount of oll seeping from the shales is very small and most of It is
absorbed by the soll. The larger seeps are associated with sandstones or
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conglomerates and usually with depositional or structural features -- Joints
angd badding planes. Many of the seeps flow Into streams or sioughs and

have access to marine waters. One seep on the north shore of Strawberrv
Harbor has been described as exposed at low tide and appears associated with
bedrock under beach sands.

A retativeiv large seep was noted betwsen Burls Creek and the mouth of Bering
Rtver. Here oi! accumulates along the edge of the tidal flats. Shale
fioat Indicates the brobable bedrock.

As far as could be determined the abandoned oil wells in the Katalla area

are not contributing oil evan though many have casings that are rusted
through.

Orat correspondence with Don Hartman, State of Alaska, and oil company
personnel who have visited the area, indicate the total quantity of oil
issuing from seeps In the Katalla area is between 1/2 and one barrel per

day (21 to 42 galions/day). Much of the light fraction end of the relatively
high gravity (40 degrees to 45 degrees A.P.l.) oil avaporates from the
surfaces of the sioughs and ponds and nearly all the remainder is absorbed
into the soil. Probably less than (0% of the total guantity of seep o0il

from this area reaches the Gulf of Alaska marine waters.

4, Iniskin Peninsula Area (Chinitna District)

Iniskin Bay is an indentation about 12 miles deep which with Chinitna Bay
oh the north btlocks out an irrequiar-shaped perinsula on the west shore of

Cook inlet (about {50 miles southwest of Anchorage). The shoreline of this
peninsula |5 broken in the southwest by two smail Indentations ~~ Ol | Bay
and Dry Bay.

0il seeps have been reportad near Chinltna and conflrmed seeps are present
along Qil and Dry Bays. The seeps are located on the eastern |limb of a
faulted anticliine and are from fine-grained sandstones and claystones

ot Middle Jurassic Age (Tuxedni Formation). The amount of oil issuing from
all seeps In the area is vary low, not exceeding one or two gallons per day
(writer's astimate, 1967).

5. Kanatak District (Wide Bay)

This area is located on the east side of the Ataska Peninsula approximately
opposite the.middle of Kodlak Island. Active oil seeps and oll residues
are found principally in two areas: Vicinity of Oi| Creek and on the Bear
Creek - Salmon Creek Anticline, and south of Becharof Lake on the Ugashik
Anticline.

These seeps are lssuing from the upper part of the Shelikof Formation

for the Ol Creek and Bear Creek Anticlines and from the iower oart of

the Naknek Formation for the Ugashik Anticline. The flow of oil from the
largest seep has been estimated (1921) to be about 1/2 barreil (2! gatlons)
per day (Capps, 1922, p. 107-109; Smith, 1926, p. B6-87). The total
quantity of oil from all the seeps In the area orobably does not exceed
3/4 barrel per day (3| (/2 qallons per day).
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There are several paraffin residual areas, at least one of which axceeds
fwo acres In extent (Capps, (921, p. ID7-109: Smith, 1926, p. 86~87). This
amount of reslidual paraffin represents saverat thousand barrels of oijl
degraded by evaporation and oxidation.

At Wide Bay a small ol | seep was found in 1924 in sandstone exposed at
low tide in the northwest flank of the Wide Bay Anticline (Smlith, 1926,
p. 84-85).

REPORTED 8UT UNVERIFIED OIL SEEPS
(Including two known areas of petroliferous rocks)

f. Andronica ({sland (Shumagin Group)

A U. S. Coast & Geodetic Survey party reported seeing an oil seep on the
aast shore of Andronica Island in 13813 (Martin, 1931, p. 73). The island
is composed of Cenozoic Volcanics. The seep has not been confirmed.

2. Chignik Bay

A. S, Keller and J. T. Cass (1958) found petroliferous sandstone in exposures
of the Chignik Formation on the northwest shore of Chignik Bay.

3. Aniakchak Area

Ol| seeps ware reported in the Anjakchak area (Smith & Baker, 1924, o. 209-
210). These have not been verifled.

4, Puaie Bay

Some limestone beds of Late Triassic age exposed on the northeast side

of Puale Bay are petrollferous according to G. D. Hanna (1955, oral communl-
cation to Mitler, ot al, 1959, o. 34).

5. Kejullk River Valley

Smal| oi | seeps reportedly seen in the Kejulik River Valley were not found
by a Geological Survey party (Smith, 1925, o. 206).

6. West Shore of Shelikof Strait (20 ml les southwest of Cape Douglas)

Reported oil seep associated with fossiliferous sandstone. Fosslliiferous
marine sandstone of Jurassic and Cretaceous age Is exposed In sea cl]ffs

near Kaguyak, but no seeps have been reported by geological parties that
have visited the area.

7. Kamishak Bay (West Side)

There have been reports of oil seeps at the entrance to 8ruin Bay and at
the mouth of the Douglas River {Mather, 1925, p. 176-177)., Later attempts
to locate these seeps were not successful.

8. 0l | seeps were reported near Tyonek and at the mouth of the Litfte
Susitna River (Martin, 1921, p. 72). None of these seeps has been observed
by later geological fleld varties.
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9. Crooked Creek (Eastern part of the Nelchina area)

Unveriflied oi! seeps reportedq.

1I0. Katalla Area (East)

Seeps east of the Katalla have been reported, but not verified.

Il. East Shore of icy Bay

Ol | seeps near tha east shore of lcy Bay (Maddren, 1914, p. |14),
M. M. Mliler through written communication with D. J. Miiler) have not
been verlfied. The writer In the course of driiling at Riou Bay spent

some time looking for these seseps and was not able to find them.

t2. Yakutat Bay

01l films on water were reported (Tarr & Butler, 1909, o. 169-170). These
have not been conflrmed.

13. Lituya Bay

An oily titm and petroll ferous odor In Tertiary sandstone exposed at the
crest of an anticline on Topsy Creek was observed by Miller, et al. (1959,
p. 44).

(4. Cape Soencer

Oi1 fllms have been reported near Cape Spencer with no confirmations
Martin, 1924, n. 72).

5. Keku lsland Area

Reported ol | saturated black shales and an ol | seep near the southwest
end of Admiralty Istand (J. C. Roehm, unpubi{lished report of the Territory
of Alaska, Department of Mines, 1947).

SUMMARY AND CONCLUSION

There are only four known active seep areas In proximity to Gulf of Alaska
marine waters. The total amount of otl emltted by these areas is astimated
to be 296 + galltons per day, most of which Is evaporated or degraded by
oxidatlon with the tormation of hydrocarbon solls. The total amount of

oil reaching the Gulf of Alaska marine waters i{s estimated at (0% of the
total amount, or about 30 gallons a day. There ars no known seeps within
the Gulf of Alaska marine waters and there have been no reports of visuval
observations of oi{ flIms or tarrv materiat that would indicate underwater
oll seeps.
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