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PREFACE.
By

•

ALFRED

H.

BROOKS.

Though petroleum was among the first of the useful minerals
found in Alaska, it has received relatively little attention. Except
in the Katalla field, all attempts at systematic development ",ere
confined to a very brief oil boom that began in 1901 but soon collapsed, owing to the rapid oil developments in California. All the
Alaska oil lands were withdrawn in 1910, and patent has been granted
to only one claim, which is in the Katalla field. Since then nothing
has been done on Alaska petroleum except some drilling in the Katalla
field, where prodnctiYe oil wells have been deyeloped.
This condition persisted until the passage of the recent oil and
gas leasing act of February 25, 1920. The provisions of this law
applying to Alaska 1 appear to be liberal and will permit prospecting the fairly accessible localities near the Pacific where seepages
have been found. These include all the areas that now give promise
of being of commercial importance. There are, however, some indications of oil in the extreme northern part of Alaska (pp. 68-70), a
region at present almost inaccessible. This region is nearly 1,000
miles from the nearest open port OIl the Pacific and 500 miles from
the nearest point on the Government railroad. Obviously no one
could be induced to furnish the capital for developing such a field
unless there was promise of very large returns on the enormous investment required. Therefore, before entering upon such a project,
capital will demand much more liberal conditions as to size of
leaseholds and royalties than are permitted by the present act.
The approval of the oil-leasing law was the signal for starting
small stampedes to all the accessible localities where oil seepages
were known, and many claims were staked. Later the staking of
oil claims was extended into seyeral districts where no indications
of oil had been found. Up to September, 1920, 178 applications for
oil-leasing permits had been receiyed by the Juneau land office, covering a total of 388,673 acres of land. This by no means includes all
the claims that have been staked.
1 Regulations covering oil and gas permits and loases (including rolicf measures) and
rights of way for oil. gas, aIHl pipe lines: GellPral Land Office eire. 672, 1920.

5

·.•.

6

----~

PETROLEUM TN ALASKA.

As in all oil booms, much the larger part of the land that has
been staked will no doubt be found worthless, and there will be many
disappointments. Yet, as Mr. Martin shows in this volume, there is
good reason to believe that oil fields will be developed in Alaska.
On the other hand, the geologic data do not indicate that any startling discoveries will be made. No doubt systematic drilling at
localities in Alaska favorable for oil will be begun in 1921.
It is to be expected that with the legitimate enterprises that have
for their purpose the search for oil wiII come the usual flood of stockjobbing companies that are more energetic in selling stock than in
developing an oil field. In the following pages Mr. Martin shows
that in certain areas in Alaska there is good chance of finding productive oil pools. In other areas there is some chance of finding oil,
though drilling in them must be regarded on present evidence as pure
"wildcatting." On the other hand, the geology of much the larger
part of Alaska gives no hope that it contains deposits of petroleum.
Those who are inexperienced in oil ventures are warned to be
cautious in investing in Alaska oil stock without first obtainiJ).g full
knowledge as to the character of the company and as to whether its
holdings are in the region where petroleum seepages have been found.
Wildcatting for oil in some parts of Alaska is perfectly legitimate,
but the wildcatter should fully realize that his enterprise is a risky
speculation. On account of the adverse local conditions that are set
forth in this report, a company searching for oil in Alaska must have
more capital than is needed for a similar enterprise in the States.
It is unfortunate that the limits set by the funds available have
made it impossible to get complete suneys of the areas in Alaska
which are the most promising for possible oil development. Additional surveys of prospective Alaska oil fields are, however, underway and wiII be continu('d as fast as the conditions permit. Meanwhile, in view of the wide interest that is now taken in the oil resourees of Alaska, this summary of the facts relating to it has been
prepared.
Mr. Martin made his first investigation for oil in Alaska in 1903,
and since then has from time to time devoted considera ble attention
to this subject. Other geologists have also made some field investigations bearing on the occurrence of oil in the Territory. The accompanying bibliography shows that the information relating to oil in
Alaska is scattered through many publications~ some of which are
now out of print. This information has been assembled and coordinated by Mr. Martin. In addition to the facts published many
others have been obtained from more or less confidential reports
furnished by those who have been directly or indirectly connected '
with the development of oil in Alaska. For material of this kind
special acknowledgment is made to Dr. A. M. Bateman, Messrs . •T. L.
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McPherson, Falcon Joslin, H. R. Harriman, and Capt. M. Manson.
By using this material Mr. Martin has been able to present more
detailed statements than those contained in the original publications.
In spite of the small developments Alaska has produced some
56,000 barrels of petroleum, all of which was taken from the Katalla
field. This oil has found a ready local market. Most of the output
made in recent years has been used by II small refinery near Katalla.
The large use of petroleum and petroleum products in Alaska is
shown by the following table of imports:
Petruleum products shipped to AlasTca from other parts Of the United States,
l!i05-.1!i19, in [Jall(YI!s.a
---

---

-~-

Heavy oils,
including
crude oil,
gas oil, residuum, etc.

Year.

I

Gasoline,
,including
Illuminat-I LubriratI all lighter
ing oil.
products of ing oil.
distillation.

I

I

-----

1905 .. __
__ . __ . ____ ........... __ . . .. . __ ...... __ . I
1906 __ ......... __ ... __ . __ ..... ____ .... __ . __ .... __ ..
1907 __ __ __ ... ____ . __ . ____ ... __ . ____ .... __ .... __ .. .
1908 ................................................. . I
1909 .......... "'" ..•................................ i
1910 ............................................... .
1911. ............................................•..
1912 ................................................ .
1913 .............................•........ _•••.......
1914 ................................................ .
1915 ................................................. .
1916 ................................................. .
1917 ................................................. .
1918 ................................................. . !
1919 .•................................................

I

2,715,974 I
713,496
2,688,940
580,978
9,104,300
6:36,881
9:39,424
11,891,375
14,119,102
746,930
19,143,091
788,154
20,878,843
1,238,865
15,523,555
2,736,739
15,682,412
1,735,658
18,601,384
2,878,723
16,910,012
2,413,962
23,555,811
2,844,801
23,971,114
3,256,870
1,086,852
24,379,566
18,784,013
1,007,073
237,949,492

I

i~~~~

627,391
568,033
510,145
566,598
531,727
620,972
423,750
672,176
661,656
731,146
513,075
732,369
750,238
382,186
3,515,746

I 23,605,406 11,807, 208
I
.

8.3,319
8.3,992
100,145
94,542
85,687
104,512
100,141
154,565
150,918
191,876
271,981
373,046
465,693
362,413
977,703
1

3,600,533

a Compiled from Monthly Summary of Foreign Commerce of the United States, 1905 to 1919, Bureau or
Foreign and Domestic Commerce.
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PRELIMINARY REPORT ON PETROLEUM IN ALASKA.
By Ch:oRm: C. MARTIN.
INTRODUCTION.

"

Indications of petroleum have been found in five districts in Alaska
(see PI. I), four of which-the Katalla or Controller Bay field, the
Yakataga district, the Iniskin Bay district, on Cook Inlet, and the
Cold Bay district, on the Alaska Peninsula-are on the Pacific seaboard, and the fifth, which includes areas near Smith Bay, is on the
Arctic coast. The Katalla fielu, the only one that is now producing
oil, could be made tributary to Controller Bay or could be reached
from the Copper River Railroad by an easily constructed branch
60 miles long. The Yakataga uistrict is comparatively inaccessible
for lack of a harbor. The Iniskin Bay district, on Cook Inlet, and
the Cold Bay district, on Alaska Peninsula, are tributary to harbors
that are free from ice throughout the year. Smith Bay, which is
about 50 miles east of Point Barrow, is a shallow arm of the Arctic
Ocean, which is locked in ice for at least 10 months of the year.
The petroleum of the Pa('ific coast of Alaska, as it is known from
wells near Katalla and from seepages in the Yakataga, Iniskin, anu
Cold Bay districts, is a high-grade refining oil with a paraffin base.
The petroleum found near Smith Day appears to have an asphaltic
base.
The oil seepages on Cook Inlet and Alaska Peninsula were apparently known during the period of Hllssian mle. The oil fields
in Alaska began to attract considerable attention in 1896, when claims
were staked under the placer law in the Katalla, Yakataga, and Cook
Inlet districts. The first well at Katalla was drilled in 1901, and a
well was drilled on Cook Inlet at about the same time. There was
much activity in the supposed oil fields of Alaska from 1902 to 1904,
when many claims were staked in all the fields on the Pacific coast of
Alaska, and at other places where oil was supposed to exist, though its
existence had not been confirmed. During this period most of the
wells in the Katalla, Iniskin, and Cold Bay districts were drilled.
This" boom" collapsed in 1D04, and all active operations soon ceased.
Drilling was stopped for sev.eral reasons, ~mong them the failure
9
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to obtain oil in large quantities, the high cost amI great uifficulty of
drilling under the peculiarly adverse geographic anu geologie conditions existing in Alaska, the increasing supply of fuel oil from
California, and later of refining oil from the Mid-Continent fields,
and the difficulty of obtaining title to oil lamls under the old law
except by discovery of oil in wells.
All the oil lanlls in Alaska were withdrawn from entry K ovember
a, l!llO, but meanwhile patent had been granted to one claim of 151
acres in the Katalla fielll, amI other daims 'Vl're pending, on some of
which oil seellls to have bl'l'n discovered. "\ssl'ssment work has been
continued on some of the daims that ,,'ere staked before the withlirawal, especially in the Katalla field, and applications for patents
have been made. Other claimants have doubtless acquired prior
rights under section 22 of the new leasing law.
Drilling has been done only in the Katalla, Iniskin, and Cold Bay
fiellls. About 40 wells, aggregating in depth about g;;,OOO feet, have
been urillel1, 31 of which, aggn'gating 28,4:31 feet, are in the Katalla
field. Oil has been produced commercially only in the Katalla field,
which has yieldel1 since 1!)()4: about ;jG,()()O barrds of crude oil for nse
as local fuel and for distillation in a small local refinery that has
been operated since 1912.
It is too early to forecast the possible ultimate extent of the Alaska
petroleum industry, but some conclusions as to its prolmhle future
may nevertheless be given. The conditions in each field are lliscussed
in greater detail farther on, but a summary of the condusions will
be gi ven here.
The geologic conditions in the Katalla field are by no means encouraging, and none of the 31 wells have yielded a large output, yet
the field has produced oil commercially for nearly 10 years, and a
large proportion of the hetter-locate(l wells have he en productive.
The results of drilling ha ye on the "'hole heen rather consistent anel
have proved the existence of morlerate amounts of oil in at least a
part of the district, especially within the area of the patented claim.
The wells olltside this claim are not numerous enough to determine
the outlines of the pro(luctive areas or even to show whether oil
exists in sufllcient quantity to pay for exploitation. The widespread
and copious seepages indicate that large areas may be regarded as
possible oil land. The results ohtained in the wells on the patente(l
claim ncar Katalla probahly give a fair indication of what may he
expected near the other seepages. A large proportion of any new
wells that may be drilled near these seepages will probably yielll
small quantities of oil, aIHI some of them may be larger producers,
but there is no reason to expect more favorable results at any special
localities or at greater depths.

...
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The geologic structure in the Yakataga district has been described
as more regular than that in the Katalla field, but this seeming regularity is possibly due to the fact that a narrower section is exposed.
The structure may be similar to that in the eastern part of the Bering
River c6al field, where the more massive and best exposed beds seem~
ingly indicate regular structure but where the softer and less conspicuous beds show intricate folding, and where the folding has in
places really been so close that many of the minor folds havf3 been
partly flattened out. The seepages in the Yakataga district are numerous and yield a large volume of oil. The Yakataga district is eel'·
tainly worth testing with the drill, provided the difficulties of landing supplies and of shipping oil can be overcome, but there is doubt
as to whether it is any more promising than the Katalla field.
The possible oil· fields on Cook Inlet have not been adequately
tested with the drill, but the stratigraphy, structure, and seepages
indicate that some oil will probably be obtained, most likely along the
easternmost anticline and belt of seepages in the peninSUla between
Iniskin and Chinitna bays. Favorable localities may be sought elsewhere within the areas of Jurassic rocks, but the larger part of these
areas is less promising because of steep dips or of the profound depth
of the probable oil sands or of difficulty of access.
The Alaska Peninsula has po'ssibilities as an oil field. In parts
of the Cold Bay district the stratigi'aphy, the structure, and' the
seepages give promise of future production. The few wells drilled
near Cold Bay give no adequate test of any part of the field. Most
of the Alaska Peninsula'is unexplored, and possibly the most favorable localities for drilling have not yet been found.
In northern Alaska oil may be present in a wide area, but the
difficulties of transportation and the very short open season make
it doubtful whether commercial development is feasible at this time.
Future discoveries may reveal indications of petroleum in other
parts of Alaska, but no localities are now known where drilling is
warranted except in the regions described above.
KATALLA OR CONTROLLER BAY OIL FIELD.
LOCATION.

The Katalla or Controller Bay oil field is on the Pacific coast of
Alaska near latitude 60° 10' N., longitude 144° 20' VV. The localities at which there are known indications of petroleum are confined
to a belt that is about 25 miles long (from east to west) and 4 to 8
miles wide (from north to south).· (See PI; IV.) This belt is
bounded on the north in part by the Bering River coal field, on the
south by Controller Bay, the Pacific Ocean, and the alluvial flats on
the east shore of Oontroller Bay, on the east by Bering Glacier, and
on the west by Copper Delta.
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Katalla, the distributing point for the oil field, is a small settlement about six days' sail from Seattle and about 50 miles in an air
line east of Cordova. Katalla can be reached either by direct landing from Seattle steamers or by la unches from Cordova. Passengers
and freight are landed at Katalla by means of scows and launches
when the wind is favorable. During the period of excitement resulting from the discovery of oil some use was made of Controller
Bay, 15 miles east of Katalla. "Within its shelter ships discharged
on scows, which were landed at Katalla or at the mouth of Bering
River. Plans han been formulated for developing the Bering coal
field by building a branch from the Copper RiYer Railroad to connect "with tidewater at Cordova, on Prince "William Round. (See
PI. III.) Another plan contemplates the building of a railway
from a terminal on Controller Bay. Either plan could be made to
serve the Katalla oil field with but little additional expense. Controller Bay could also be used as a shipping point for petroleum
without a railroad by building short pipe lines to tidewater. The
available timber is ample for constrnction. Fuel and blacksmith
coal can be obtained in the Bering River coal field, which is only a
few miles north of the oil field.
Passengers and freight are carried from Katana to all parts of
Controller Bay and to Bering Lake by launches, and much of the
rest of the region is accessible by canoes. Bering River as far as the
mouth of Canyon Creek, Gandil, Nichawak, and Katalla rivers, and
other large streams are navigable for canoes and poling boats, which
carry most of the local freight and passengers.
Land travel is practicable only where trails have been built, because the vegetation is dense, the flats are swampy, and the streams
are numerous and many of them are hard to cross. Most of the trails
are indicated on Plate IV. The trails that are most used are those
from Katalla to Mirror Slough, from Katalla along the beach to
Strawberry Harbor and to the head of Katalla Slough, and from the
mouth of Bering River to the heacl of Katalla Rlough. The last is a
well-built wagon road. Other shorter trails reach practically all the
camps that are not accessible by water. Short tramroads have been
built from the head of Katalla Slough and from the mouth of Redwood Creek to neighboring oil ,yells. Telephone lines are in operation from Katalla to Cordova, where they connect with the Government cable and wireless systems, and to some of the local coal and oil
camps.
SURVEYS AND INVESTIGATIONS.

Geologic reconnaissance surveys of the Katalla oil fields were made
by the writer in 1903 and 1904, and detailed topographic surveys were
extended over the more promising part of the field in 1905. Detailed

,
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geologic surveys were made in 1905 and 1906. The reports on these
surveys have already been publishecl 2 but are no longer available for
free distribution. The information herein presented is based chiefly
upon these surveys and upon supplemental investigations made by
the writer in 1917. The detailed topographic map 3 of the region can
still be obtained on application to the Geological Survey.
DEVELOPMENT.

The seepagl's near Katalla became Imown about lS!)6. The first
well, known as well A, Oil the hanks of Oil Creek, on claim No. I,'
now patented, was drilled ill 1901 by an English company known by
different names aIllI operating under lease from the Alaska Development Co. This well 5 was drilled to a depth of 270 feet and was
abandoned because of the loss of the tools, without obtaining any oil.
In 1902 the lessees of the Alaska Development Co. drilled well No.
1 to a depth of 366 feet and obtained a fto'w of oil.
In 1903 the lessees of the Alaska Development Co. deepened well
No. 1 to 550 feet without obtaining additional oil and drilled well
No.2 on the same claim, obtaining some oil; the Alaska Petroleum 8:;
Coal Co. drilled its first well (~o. 110) near the head of Katalla
Slough and its second well (No. 111) on Katalla River without
obtaining any oil; and another company began a well (No. 1(2) on
the east bank of Bering niver.
In 1904 the lessees of the Alaska Development Co. drilled well No.
3 and well 13 and erected a derrick for well C aIllI possibly drilled it,
all on claim No. 1. (See fig. 1.) Some oil was obtained in well No.3.
The same company drille(l a well (No. 108, PI. IV) on Redwood No.
11 claim, a well ( No. 10;1) on the bank of Chilkat Creek, on Chilkat
No. 10 claim, two wells (Nos. 104 and 105) on Chillmt No. 11 claim,
along the wagon road west of Chilkat Creek, and erected a derrick but
did not drill on Barrett No.1 claim, a mile west of Burls Creek. Some
oil was obtained in the w('ll on the Redwood claim, and in one or both
of the wells on Chilkat No. 11 claim. One or more of the wells on
claim No. 1 were pumped to supply fuel for use at the wells that
2 Martin, G. C., l'etl'01,'um lid", of Alaskfl find th" llerinf; rt1ver ('ofll fields: I'. S.
!leo!. Survey lIull. :!:!;), pp. a6:J-:IS:!, 1!l04: The petroleum fields of the Pacific coast of
Alaaka, with fln a('('ount of the Berinf; ltiv0r coal deposits: U. S. Geo!. Survey Bul!.
~50, 64 pp., 1flOr;; Notes 011 till' ppjrolcllm lipids of Alaska: U. S. Gool. Survey Bull.
2;)!J, pp. 128-13!J, l!JO::;; l'etroJ1puIll at Controller BfiY: U. S. Gco!. Survey Bull. 314, P[l.
89-103, 1\)07; (j,'oIOf;Y find mincl':ll l','SOUI"'ps of the Controller Bay region, Alaska: U. S.
Geo!. Survey Bull. 3:;;'" 141 Pl'., 1!)08.
3 Topographic lllap of Controller Bay region, Alaska (:\'0. (lOlA); scale 1: 62,500;
by E. G. Hamilton and W. H. Hill. Price, a:i r<,nts ['('tail or !!1 (,pnts wholesale.
• ]<'01' the positions of the wells see PI. TV and fig'. 1, where they are indicated by
the numbers here givpn.
'Further information concprning ('aeh well is given on P[l. 21-25.
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were being drilled. The Alaska Petroleum & Coal Co. drilled its
third well (No. 112) near Katalla but obtained no oil. Two wells
(Nos. 106 and 107) were drilled on Strawberry Harbor by Clarence
Cunningham, but no oil \Vas obtained.
In 1905 the lessees of the Alaska Development Co. did no drilling
and their wells were not pumped. The Alaska Petroleum 8:: Coal
Co. drilled its fourth well (No. 113) near Katalla, anll the so-called
Rathbun well (No. 1(1) \Vas drilled on the west shore of Bering
Lake.
In 1906 drilling was continued at the two wells begun in 1905, but
no oil was obtained. Patent was granted for claim No. 1 of the
Alaska Denlopment Co.
In 1907 the Alaska Petroleum & Coal Co. drilled its fifth well (No.
114). Two wells on the patented claim were pumped to supply fuel
for use in local railroad construction.
In 1908 and 1909 no wells were drilled. Some oil was pumped for
local use in 1908 from the wells on the patented claim.
In 1910 the Amalgamated Development Co. obtained control of
the patented claim and of the rights and other property of the
Alaska Development Co. The wells previously drilled by the lessees
of the Alaska Development Co. were cleaned out and tanks and a
pipe line were built. All oil lands in Alaska were withdrawn from
entry November 3, 1910.
In 1911 a well (No. 115) was drilled by the Alaska Coal Oil Co. on
Mirror Slough, which is said to have struck some oil and gas at a
depth of 700 feet. Derricks were probably erected about this time
at other localities, but it is not known that any further drilling was
done. Preparations were made for utilizing oil from the \yells on
the patented claim, a small experimental refinery was built on Katalla
Slough, and possibly some oil was pumped or refined.
.
In 1912 four wells (Xos. 4,5,6, and 7) were drilled on the patented
claim. Oil was obtained in wells 4, 5, and 7. The refinery was
placed in regular operation and supplied gasoline and other products
for local use. Drilling was continued at the well (No. 115) on
Mirror Slough in 1912 and for some time thereafter.
In 1913 well Ko. 8 was drilled on the patented claim, the older
wells on this claim were pumped, and the refinery was operated.
In 1914 and 1915 the refinery was operated, but no new drilling
was undertaken. In 1915 the company that had been operating the
refinery went into the hands of a receiver.
In 1916 the patented claim and the refinery were bought by the
St. Elias Oil Co. Production was increased somewhat by cleaning
out the old wells, but no new wells were drilled.

•

KATALLA OR (,ONTROLLEH BAY OIL 1<'11<:1,ll.

.

15

In 1917 the Rt. Elins Oil Co. drille(l well No.9 on the patente(l
claim amI well No. 10 (same as No. 109, 1'1. IV) on Redwood No. 12
. claim. The refinery was operated as usual. The Alaska ConI Oil
Co. continued its efforts to shut off the water and recover the oil ill
its well Oil Mirror Slough. Some of the pending claims were surveyed preparatory to application for patent.
In 191G two productive wells (Nos. 11 and 12) were drilled 011 the
patented claim and well No. 13 was hegun.
In 1919 "'ell No. V~ was finished and well No. 14, also on the patented claim, was drilled to a depth of 1,410 feet.
From 1901 to 1!)1!); inclusive, 31 wells have heen drilled in the
Katalla field. On the patented claim (see PI. II) 16 wells have been
drilled to depths of 20() to 1,810 feet. Oil was obtained in 10 wells
(Nos. 1,2,3,4,5,7,8,11,12, and 13), of which Nos. 8 and 2 ceaserl
to be pumped in 1907 and 1919, respectively. Three wells (Nos. A,
C, and G) were abandoned at shallow depths because of accidents.
Two wells (Nos. Band 9) should be classed as dry holes, and one
well (No. 14) has not yielded any oil but is not yet finished. OIl
the claims formerly held by the Alaska Development Co. between the
patented claim and the mouth of Dering River 5 wells (Nos. 103,
104, 105, 108, and 109, PI. IV) have been drilled. The well on Re<lwood No. 11 claim (No. lOS) and one of the wells (No. 1(5) on Chilkat No. 11 claim are probable prodncers. There is some oil and gas
in the other well (No. 104) on Chilkat No. 11 claim. The well (No.
103) on Chilkat No. 10 claim was prohahly abandoned at a shallow
depth because of accident. The well (No. 1(9) on Redwood No. 12
claim is nonproductin. The remaining 10 ,veIls were drilled by five
companies in various parts of the field. Three of them (No. 111 on
Katalla River, No. lOG on Rtrawherry Harbor, and No. 102 on Dering
River) are situated on the mlH] flats and were ahandoned without
reaching bedrock. The well on Mirror Rlongh (No. 115), which has
encountered some oil and gas, is not regarded by the owners as finished. The remaining six wells (Nos. 101,107,110,112,113, and 114)
are all nonproductiye and were ahandoned at various depths down
to 1,710 feet. Descriptions of the wells are given on pages 21-25 .
The total petroleum output of the Katalla field from 1!)04 to the
end of 1919 is believed to be about 56,000 barrels, yalued at about
$270,000.
Casing-head gas is obtained from most of the productive wells on
the patented claim. It is used for power and domestic heat and light
at the oil camp. The quantity of gas is probably in excess of these
neerls, hut no further use is now feasible because of the lack of a local
market.
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GEOLOGY.
GENERAL FEATURES.

In the Controller Bay region (see PI. IV) there are some igneous
and metamorphic rocks probably of pre-Tertiary age, a great thickness of thoroughly consolidated and highly folded Tertiary sedimentary rocks, which include the oil-bearing strata, and a large area and
great thickness of Quaternary alluvial deposits. The general succession of rocks in the Controller Bay region, including both the
Katalla oil field and the adjacent Bering River coal field, is shown in
the following table:
General section of roele8 Of the Controller Bay 1'e.qion.
I

Age.

I

Character of rocks.

Formation.

Thickness.
---

Stream deposits, prohahly in part under,
lain by marine sediments.
Sediments and abandoned beaches of
glariallakes.
Morainal deposits.
Marine silt and clay.

Quaternary.

Feel.
0-500±
0-200±
0-100±
100

I

Tertiary or later.

Diabase and basalt dikes.

!
--

I

I

------

---_.

--

Tokun formation.

Sand,tone.
Shale.

500
2,000+

Kushtaka formation.

Arkose with many coal beds.

2,500±
----

----

Tertiary.

Pre-Tertiary.

Stillwater formation.

Shale and sandstone.

2,500

Katalla formation. a

Conglomerates, and sandstones and
shales, some of which are conglomeratic.
Sandstone.
with a glau,
Sandstone.
Shale.

1,000
500+

S~~~lt!~o~.;je~~ot~,':,"ba:e~d

1,000±
------

500
2,000

Graywacke, slates, and igneous rocks.

--a The position of the Katalla formation with reference to the other Tertiary formations is not definitely

established.

PRE-TERTIARY ROCKS.

The metamorphic rocks of the Controller Bay region crop out in
two areas. One of these areas covers all of 'Vingham Island except
its narrow southeastern point, and the other is west of Katalla, in
Ragged Monntain. The rocks consist of black slates having welldeveloped cleavage, graywacke, chert, a variety of highly colored finegrained rocks of uncertain origin, and greenstone and other igneous
rocks, which probably include both bedded and intrusive masses.

r.

'i1ifJijf!i ..• !iiY;
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The obserYe(l contacts with the Tertiary rocks are faults, and
these rocks are probably in both areas oyerthrnst upon the Tertiary
sediments.
TERTIARY ROCKS.

•

Most of the consolidated rocks of the Katalla oil field have been included in the Katalla formation, which occupies the hilly area south
of Bering Lake between Bering and Katalla rivers and the low hills
between the base of the steep eastern slope of Ragged Mountain and
Katalla River. Rocks that are probably, in part at least, equivalent
to these crop out in Gandil Monntain, Nichawak Mountain, Mount
Campbell, an(l the IlPighboring small hills of the Nichawak region,
on Kayak Island awl on the southeastern point of 'Vingham Island,
in the low hills west of Dering Lake, possibly in parts of the region
north and northeast of Bering Lake, and in the low hills between
Ragged Mountain and the mouth of Copper RiYer.
The Katalla formation is composed of shales, sandstones, and conglomerates. The section has not been definitely established but seems
to be as follows:
Gencraliz('(Z 8ecti on of Katalla formation in hill.~ south of Bering Lake.
Pret.

Conglomerate and conglompratie ~andstone interbedded
with shale awl sandstone ______________________________ 2,500
Flaggy sandstone _______________________________________
500:t
Soft shale with calcareous concrptions and with bed of
glauconitic sand near base _____________________________ 2,000
Sandstone _____________________________________________ 1,000
Soft shale ______________________________________________
500+

The shales that constitute the bulk of the formation are soft, dark,
and argillaceous~ in places with many limestone concretions and with
at least one bed of glauconitic sand.
The formation seems to include two massiye and prominent beds
of sandstone. One of these overlies the thickest and most prominent
bed of shale; the other underlies the same bed and is in turn underlain by a bed of shale that resembles the thicker shale above it. It
is possible, however, that the beds are duplicated by faulting and
that the supposed lower sandstone and shale are a repetition of the
sandstone and shale aboye.
The upper sandstone is overlain by conglomerates, sandstones, and
shales, apparently of great thickness. The conglomerates, though
massive, are irregular in extent and position and grade locally into
pebbly sandstone or shale or into rock containing no pebbles. The
more typical of the conglomerates contain usually well-rounded but
6024 0 -21--2
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unsorted pebbles and boulders of granite, greenstone, gneiss, and
other rocks and minerals. The material making up the conglomerate
ranges in size from that of very coarse sand to that of large boulders,
but most of it is less than 6 inches in diameter. The boulders examined show no glacial facets or scratches. The matrix consists of
fine shale, sandstone, and arkose.
The Katalla formation contains numerous poorly preserved fossils,
which are clearly Tertiary but which do not indicate with certainty
any precise horizon within the Tertiary, though they are probably
Miocene. The paleontologic evidence of the age of the Katalla formation that was gathered when the detailed survey of the region was
made has already been published. 6 The only additional evidence was
obtained from a small lot of fossils contained in a boulder, probably
derived from the Katalla formation, which the writer found in the
bed of Hedwood Creek in 1917 and on which W. H. Dall has reported
as follows:
The shells (contained in the fragments of a concrption) are all of one species
of Pseudamusium, namely, P. pe('klUlrni Gabt, of the l\Iiocenp Monterey horizon.
They appear to be identical with California specimens.

The rocks on the shore of Mirror Slough consist chiefly of graywacke or highly inrlurated arkosic sandstone interbedded with some
shale or slate. Most of the observed exposures consist of graywacke
or arkose. This may mean either that the graywacke or arkose is
the dominant rock in the area or that, being- more resistant than the
argillaceous beds, it makes most of the outcrops. These rocks, in
the writer's opinion, were originally not unlike the more sandy beds
of the Katalla formation and may possibly be correlated with them.
They differ from those beds chiefly in being- slightly more metamorphosed. They are also not unlike some of the less metamorphosed
graywackes of the Orca and Valdez groups of Prince \Villiam Sound.
No e\'idence of the age of these roeks liaS been obtained, except from
several small lots of fossil plants l"ollected by the writer in 1917 from
exposures of arkose and argillite near the mouth of Mirror Slough.
F. H. Knowlton has submitted the following statement concerning
these fossils:
This material indudes about a dozen piP('es of hard arkosic matrix C'xhibiting only pieees of bark, fragments apparently of monocotyledonous stems, and
fragments of some grasslike leaves. The question to be decided is whether this
material is l\Ipsozoic or Tertiary in age. It is ahsolutely impossible to decide
this point with certainty, hut from the rpsC'mhlance of the grass leaves to
many I have seen from the Kenai formation I might hazard the guess-it can
hardly be more-that it is probably Tertiary. If it belong in the Mesozoic at
all I should prpsume it to be late Mesozoic. I must add that very little weight
should be attached to this report.
• Martin, G. C., Geology and mineral resources of the Controller Bay region, Alaska:
U. S. Goo!. Survey Bull. 335, pp. 28-30, 38-41, 1908.

\"

KATALLA OR CONTROLLER BAY OIL FIELD.

19

Several small basalt or diabase dikes have been found in the hills
south of Bering Lake. A diabase dike on the crest of the hill between Katalla River and Clear Creek is about 20 feet wide and
several hundred feet long. It is the largest dike seen in the Tertiary
rocks of the mainland.
QUATERNAHY DEPOSITS.

•

The east shore of Bering RiYer an<l of Controller Bay from the
margin of Bering Glacier to the ocean is a flat plain of mud, sand,
and gravel, which is constantly growing by the addition of sediment
deposited by glacial streams along their courses and at their mouths.
Nichawak Mountain, Mount Campbell, Gandil Mountain, and the
Sudding Hills rise like islands from this plain, and a very short
time ago they were islands in an older extension of Controller Bay
that has been filled by the sediment of these glacial streams. These
fluviatile deposits cover large areas in the Copper River delta, which
extends into the west end of the district here described. The valley
of Katalla River and of the streams that head near it and flow into
Bering Lake is floored with similar material, as are also the lower
courses of most of the other streams that enter Controller Bay.
These unconsolidated deposits, some of which are of fluviatile origin,
are known from well borings (see pp. 24-25) to have a thickness of
more than 580 feet at one point on Bering River and of more than
280 feet in the Katalla Valley.
The beaches, bars, and islands which the ocean waves are building
along these shores are composed largely of reworked fluviatile and
glacial material and are in part contemporaneous with the stream
deposits. -They include Okalee Spit, Kanak Island, the beach from
Strawberry Point to Katalla, Softuk Bar, and the long line of
islands that extend across the front of the Copper River delta.
STHlTCTUHE.

The rocks of the Controller Bay region are much folded and in
some places faulted. They ha \"e a general northeast strike and a
northwest dip, but the strike and dip vary sharply and irregularly
from place to place, the rocks having evidently been involved in
violent crustal movements. Though the structure in areas of uniform monoclinal dip appears at first to be simple, a closer study
shows that much of the simplicity is only apparent and that the
structure is extremely complex. The problems involved are difficult,
and it must be admitted not only that our present knowledge of the
structural details in most of the area is incomplete and unsatisfactory
but that even the broader scheme of the structure is not definitely
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known. Numerous faults were noted and there are doubtless others,
and faulting has probably played a large part in the development of
the structure.
The peninsula south of Bering Lake shows considerable diversity
of structure. In the region east of Burls Creek the strike is north
and northeast and the dips are both east and west. An anticline extends along the canyon of Chilkat Creek, and its western flank is
broken by a fault. East of this anticline there are several minor
folds, the most noticeable being a closely compressed syncline, which
extends diagonally across the south end of the ridge east of Chilkat
Creek and is shown on the map by the position of a belt of sandstone.
The west bank of Bering River in its lower course is probably on the
line of a fault.
The valley of Burls Creek and the hills northeast of it contain
several folds, which are revealed by the sinuous boundary of the shale
and sandstone. These folds descend into the valley of Burls Creek
and die out or are cut off by a fault along the steep western side of
the valley.
On the hills between Burls and Redwood creeks an anticline extends northeastward through the headwaters of Split Creek. North
of this anticline is a spoon-shaped syncline, which is separated from
the anticline by a fault. South of the anticline the monoclinal
southerly dip continues to the edge of the flats bordering Controller
Bay. The structure of this area is shown on Plate IV. Possibly
the valley of the upper east fork of Redwood Creek contains a fault
that has caused a repetition of the shales and sandstones. If this
fault exists, the shale in the valley of Split Creek is the same as that
on the headwaters of Redwood Creek, and the sandstone on the ridge
north of Redwood Creek is the same as the sandstone underlying the
conglomerate on the ridge south of it. Another possibility is that
the upper valley of Redwood Creek and the ridge north of it each
contain a closely compressed and overturned anticline and syncline
which would cause a repetition of the beds similar to that which
would be made by faulting. The shales and sandstones are near
enough alike to admit of this possibility, but the fault or folds have
not been found, and the presence of two shales and two sandstones
is indicated in other localities.
The fact that the sandstones and conglomerates east of Redwood
Creek are not found west of it indicates that a large fault extends
along the course of the creek. At the south end of the range of hills
between Redwood Creek and Katalla River there is an irregular
syncline, and immediately west of it there are several small, closely
compressed folds.
An anticline possibly lies southeast of this fold extending southwestward from a point near the oil drillers' camp at Redwood, where

•
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it is probably cut off by the Redwood Creek fault to a point near
the head of Katalla Slough. The north en(l of the ridge west of
Redwood Creek has a monoclinal southeasterly dip.
The rocks of the crescent-shaped hill that extends from Cave
Point to Point Hey have a curving strike parallel to the crest of the
hill and a dip toward its C(lllCaVe seawanl face. This appears to be
the en!l of a seaward-pitching syncline, of which only the nose remains above the ocean.
The rocks between Katalla River and the base of the steep eastern
slope of Ragged Mountain have a general northeast strike and a
diversity of dips which have not been interpreted. The base of the
steep mountain slope mentioned above lies on the line of contact between the Katalla formation and the metamorphic rocks. The latter
strike east, have steep and diverse dips, and are considered to be
overthrust upon the younger shales of the Katalla formation.
PETROLEUM.
WELlA".

Oil has been obtained in 12 or 14 of the 31 wells that have been
drilled in the Katalla field (see pp. 21-25), 10 of which have produced
it in commercial quantities. Sewn of these 31 wells were abandone(l
at shallow depths and 10 or 12 were nonproductive. Most of the
systematic search for petroleum has been ma(le within the small
area (151 acres) of the single patented claim (see PI. II), where
there are 16 wells, which indude all that have been pumped and most
of those that have encountered oil. About 28,431 feet of drilling
has been done in the field, 1:3,308 feet of which was on the patented
claim. The 31 wells in the field range in depth from 100 to 1,810
feet and average 917 feet; the 12 productive wells range in depth
from ;3()6 to 1,1:30 feet and average 885 feet. Neither the field as a
whole nor any part of it, except possibly the patented claim, has
heen adequately teste!l with the drill.
In the following account of the wells drilled in the district the
numbers and letters by which the ",ells are designated correspoll<l
to numbers and letters on Plate IV and figure 1, showing the geographic positions of these wells. (See also PI. II.)
No. A. Near )wad of Katalla f;lollgh. J)rille(l in 1001 to a depth of 270
ff'et 7 and abandon('(l hf'C'Hllse of" loss of" tools, without producing oil, although
it has be!'n stal('(\ " that "Ollie oil was found.
No.1. Near hpnd of Katalla Slough. Drille<l in HlO2 to a (l!'pth of 366 feet,
wher!' a lIow of oil waH ohtain!'(l. Drillpd to !i!iO ff't't ill InO::, without further
7 Oliphant, F. II., The production of pptrolplIm in IflOl: U. S. <leol. Surv('y Minpra!
Resolln·PH. 1901, [I. 20R, Ifl02 (not ill hound volume).
B Oliphant, F. H., Pptrol('um : TT. S. Geol. Survpy Mineral i{PHOllI·C(,H, I!103 p. G!H, 1!l04.
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results. In 1904 this well was pumpe(1 to obtain fuel for use at the other wells
of the same comllUny. In 1905 and 1906 the well remained capped, but the oil
oozed from around the casing. 'l'he well was pumped to get local fuel in 1906
and 1907, and it has been a continuous producer since the refinery was placer!
in operation in 1912. It yields considerable gas.
The following is a record of this well gin'll by the Alaska Steam Coal &
Petroleum SYlldica te and reported by rr. H. Oliphant:·
Record of well No.1, ncar heal" of Katnlla SWuph.

•
•

Surface drift..... ....... .................. ...............
. ______ .... _. __
Decomposed shale ................................. _...... __ . _........ _________ . _. _.
Light-colored shale ................................................... .
Fine'grained sandstone, containing 6·inch bed of coaL _________ . _____ .
Dark shale very hard, including 6 inches of quartz containing iron pyrill's. _. _..... _
Oil sand; flow 01 oil. .......... _._ ... _........... _______ . ___________________________ _
Length of 12-inch casing ......................... _.. .
Length of 93-inch casing ... _. _. _. _....... _... _. _.- _
___________ --I

Thick·
ness.

Depth .

Feet.

Feet

ti

10
140
18!19()}

1

16
15H
174}
365
366

220
340

According to Mr. Oliphant the (Irill cncounjp!',.; numproUR Rll1all "howings of
petrolpum an(1 natural gas an(1 at 366 fpet struek n large quantity of oil, which
flowed. The well is sahl to have continued to lIow until it waA eapped.
No.2. Neal' head of Katalla Slough. Drillp(\ in 1!)03 to a depth of about
1,000 feet. Sail. to have obtainpd oil at a depth of about 700 feet. rumpe(1
from 1912 to 1919, yidding a slllall quantity of oil but no gas. Abandoned in
1m9.
No. 3. Near head of Katalla Slough. DrillE'd in 1!)04 to ahout 900 fpet. In
1905 and 1906 this WE'll rpmaillE'(1 cappE'd, hut the oil squirtell at times in strong'
jets from thE' eaRing. 'l'hp wPlI was 11Il1llpp(1 for flIPI ill 1!l07 alld 1908 and has
been a constnnt pro(lueer since 191~. It yields a small amount of gas.
Ko. n. Near !wad of Katalla Slough. Drilled to an unknown depth in 1904.
No oil so far as known.
No. C. In lnO~ a lIprrick was erpctpll on this site aml in 1004 u well was
probahly driIlp(\. No oil was obtaiIlPd.
No.4. Drilled in 1!)12 to a (]('pth of 6!)0 fpet, obtaining oil between 400 amI
GOO ft~et. The well has hE'pn pUlllped siIH'e 1912, yip](lillg both oil and gas.
No. G. DrillP(1 in 1m2 to a Ilppth of about 1,000 f('Pt. A "mall !]llantity of
oil was ohtail]('(l at Grin rpet llT](1 1IlP main flow at SOO fpct. 'l'hiA wpll is one of
the larger prO(ltH'f'rS of oil on tlIP pat!'ntpd claim amI it also yiel(ls SOI1lP gas.
No. G. DrillP(1 in ]m2 to a (]('pth of 100 or 200 fE'et amI abandoned without
ohtaining oil hpeause of the loss of tlw rotary hit.
No.7. Drilled in H)12 to a (lpj1th of 645 fpct. Small showingR of oil WE'rE'
ohtaillP(1 from 300 to 4GO fed aJl(I the main flow was struck at 450 feet. Yiel(ls
hoth oil and gas.
No. S. Drillp!! in ]913 to a depth of about 1,100 feet. A small quantity of oil
was obtained llPhwen 700 an(\ SOO feet. The well was pumped in January, 1917,
but not since then. It yielde(] some gas.
K o. n. Drill!'d in ] m 7 to a dppth of 1,810 fpE't. Some oil waR obtainp(] at 6!i0
and 1,000 fppt, hut not pnough for pumping. The well yields a small quantity
of gas frolll It dE'pth of 350 fpet.
• The production of petroll'ulIl in 1902: U. H. Gl'o!. Surv,'y J\lI111'rHi Resour(','s. p. 5R3,

1903.
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No. 11. Started June 6, 1918, and finish!'d .July 9, 1918. Drilled to a depth of
1,130 feet, entirely in shale. Produces about 3 barrels a day. The wf'1I is on
claim No.1 and is about 350 feet from wpll No.4 and in line betwf'en well No.4
and the northeast corner of the claim. Oil was ohtained at 490 feet and from
590 to 1,000 fept, and gas at 380 and 475 feet.
No. 12. Started .July 27 and finished September 7, 1918. Drilled to a depth of
903 feet, entirely through shale. This well produced about 8 barrels a day. It
is about 350 feet northeast of well No. 11, on claim No.1. It struck a slight
showing of oil at 330 feet, a slight increase at 430 feet, and a big increase at
590 feet.
No. 13. Started in September, 1918, and finished in .Tune, 1919. Drilled to a
depth of 900 f!'et, entirely through shale. Produces about 20 harr!'ls a rIay.
This well is 350 fe!'t nortlwast of well No. 12, on claim No.1. The first oil obtained in this well was struck at 635 feet and a strong flow at no feet. Gas
was obtained at 637 feet.
No. 14. Started in July, 1919, and drilled to a depth of 1,410 feet. Drilling
discontinued November 1, 1919, for the winter. This well is about 350 feet
northeast of well No. 13, on claim No.1, and is drilled entirely through shale.
A little gas anti a showing of oil were found in this well, but no "pay." This
well was drilled to 2,265 feet in 1920, but no oil was obtained.
No. 15. Derrick erected in 11)20 and drilling was probably started in the fall.
No. 16. Drilled in 1920 to a tI!'pth of 740 feet. Some oil is produced. Oil was
obtained nt 365 feet, 510 feet, and 740 feet. The greatest yield was at 740 feet.
No. 101. The so-called Rathbun well, on tlw west shore of Bering Lak!', was
drilled in 1905 and 1906 to a r€'ported depth of about 1,700 feet. Drilling was
frequently interrupted by accidents to the machinery. It is not known that any
oil was ohtained.
No. 102. East shore of Bering River. Begun in 19m. Ahandoned without
reaching hedrock ut a depth of 580 feet because of difficulty in sinking casing
through the mud.
No. 103. Chilkat Creek on Chilkat No. 10 claim. Drilled in 1904 to a depth of
about 400 fpet, and said to have been abandoned IJPcause of the loss of tools.
No oil, gas, or water is to be seen in the casing, aIll! it is said that no oil or gas
was obtain eel.
No. 104. Edge of tidal flats 1 mile west of mouth of Bering River on Chilkat
No. 11 claim. Drilled in 1904 to a dppth of 600 or 700 fept. It is said that the
well was abandoned because the tools were lost in it. 'Vater now stands npar
the top of the easing. Gas bubbles through the watpr almost continuously, and
it is said that globules of oil occasionally rise to the surface.
No. 105. Edg!' of tidal l1ats a short distance northwest of No. 104 on Chilkat
No. 11 claim. Drilled in 1904 to a depth of about 800 fppt. Oil now stan(ls near
the top of tllP ('asing'. Rlllall hut continuous flow of gas. 'l'11P amount of oil has
not heen pstimated, The \\'('11 has never been pumped, but it is reported that oil
has been bailed from it for local use,
No. lOG. Clal'!'IH'p CUllllillg'hHm's wpll No.1, on Strawherry Harbor. The
derrick was built OIl piling' ahout 1,000 f('et offshore. Casing' sunk deep into
the mud in 190-1 without rpaehing IlPdrock.
No. 107. Clarpnce Cunningham's well No.2, on Rtrawherry Harhor. DrillP(1
several hundre(1 fppt in 1904 without obtaining oil.
No. ]08. Tributary of Hp!lwood Creek on Hpdwood No. 11 claim. Dri1l!'d to
a depth of about 1,000 feet in 1904. Oil now stands a few feet below t1w top of
the (·asing'. The quuntity of oil is not known, as the well has never been
pumppd.
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No. 109. This is well No. 10 of the Chilkat Oil Co. and is on Redwood No. 12
claim. Drilled in 1917 to a depth of 1,613 feet. Small quantities of oil were
found at depths of 1,050, 1,230, and] ,613 fel't, and of gas at 260, 290, 460, and
1,520 feet. The well was abandoned because of caving.
No. 110. Alaska Petroleum & Coal Co.',; wdl :\"0. ], between the head of
Katalla Slough and Cave Point. Drilled in 1903 to 1,710 feet and abandoned
because limit of outfit was reached. No flow of oil was found, but it is said
that a little oil was brought up in the bailer from time to time.
No. 111. Alaska Petroleum & Coal Co.'s well :\"0. 2, on Katalla River. Casing
sunk to a depth of 280 feet in 1903 without reaching bedrock.
No. 112. Alaska Petroleum & Coal Co.'s well No.3, near Katalla. Drilled
in 1904 to a depth of about 1,500 feet.
No. 113. Alaska Petroleum & Coal Co.'s well No.4, near Katalla. This well,
which is very near the site of well No.3, was drilled in 1905 and 1906 to a
depth probably exceeding 1,500 feet.
No. 114. Alaska Petroleum & Coal Co.'s well No.5, on the west line of Bangor
No.3 claim and the east line of Tuttle No.3 claim, was drilled to a reported
depth of 1,600 feet in 1907. It is said that no oil was found.
No. 115. Alaska Coal Oil Co.'s well Ko. 1, on the south line of the Alhambra
No. 2 and the north line of the Crescent No. 2 claim on Mirror Slough. This
weI! was begun in 1911 and had been drilled in 1917 to a depth of 1,040 feet.
Oil and gas were encountered at 700 feet. In 19]7 an attempt was being made
to bail out and shut off the water. A small quantity of oil was brought up in
the bailer and there was a strong flow of gas whenever the pressure of the
water was reduced.
SEEPAGEf'!.
OCCURRENCE.

Petroleum seepages and gas springs are numerous in many parts
o£ the oil belt, and the flow o£ oil or gas at some o£ them is large.
The seepages all occur (see PI. IV) within a long, narrow belt extending from the edge o£ the Copper River Delta eastward to Bering
Glacier, a distance o£ about 28 miles. This belt is very narrow, not
more than 4 miles wide at any known point, and is in general
parallel to the coast. The seepages at Yakataga (see pp. 37-38) are in
a belt having the same general direction and lying practically in line
with it. Several o£ the smaller groiIps o£ seepages, such as the
group on Redwood Creek and at the head o£ Katalla Slough, and
the groups on Burls Creek, on Chilkat Creek, and in the Nichawak
region, have a distinct linear arrangement, each running about N.
15° E. These lines coincide with the directions o£ the valleys.
Several large oil seepages were seen by the writer on the banks o£
Mirror Slough near the mouth o£ Martin River. At some o£ these
the petroleum reaches the surface through the clay and mud o£ the
valley floor, and a large quantity has accumulated in the pools on the
swampy surface and in the soil. The nearest outcrops o£ hard rocks
are sandstones or graywackes, probably o£ Tertiary age and possibly
belonging to the Katalla formation. At two localities, one near the
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derrick on Crescent No.2 claim and one near Sinclair's cabin, about
a mile east of the derrick, the seepages have been excavated and
small but continuous flows of oil obtained from bedrock.
Seepages were also seen near the head of Mirror Slough, at the
base of Ragged Mountain. The oil here reaches the surface through
soH that is immediately underlain by either glacial drift or by talus
or landslide debris. The underlying rock is probably slate or graywacke. Another seepage about a mile south of this point, in a canyon
just north of Bald Mountain, was visited by the writer. The oil was
here seen oozing in small quantities directly from the joints and bedding planes of the steeply dipping slate, chert, and graywacke.
Oil is reported to have been seen in large quantities on the surface
of the water of the small ponds and the creek at the south end of the
town of Katalla after the earthquake of 1899. The surface material
consists largely of rock debris derived from Ragged Mountain, and is
underlain by the soft shales of the Katalla formation.
Numerous and copious seepages are to be seen in the vicinity of
the wells at the head of Katalla Slough. (See PI. V, A.) The oil
impregnates the soil at many points and has accumulated in large
quantities on the surface. These accumulations are chiefly oil, not
residues, such as those at the California brea deposits.
On the west slope of the valley of Redwood Creek, about 1t miles
northwest of the mouth of the creek, near a well (No. 108, PI. IV),
oil can be seen coming directly from soft, fissile, iron-stained shale.
The shale has been broken into small angular fragments and re('emented by ferruginous material. This recemented rock is common
at or near seepages in these shales and is believed to be a fault breccia.
Here, as at many other seepages, sulphur springs are associated with
the oil. Another seepage was seen near the headwaters of Redwood
Creek, where oil flows directly from the shale.
It is reported that oil may be seen at low tide in the beach sands on
the north shore of Strawberry Harbor. The rocks in the vicinity
are sandstone and shale, which probably belong much higher in the
stratigraphic column than the soft shale found at the seepages
already described.
Several seepages occur along the wagon road that leads from the
head of Katalla Slough to the month of Bering River. Two of these
are about a mile and a half west of Burls Creek, close to the road.
The quantity of oil at one of these seepages is large. The nearest
visible rock is steeply dipping conglomerate, which crops out a few
feet away, but the oil ·can be seen only on the surface of the soil, its
direct source not being visible. At the other seepage in this locality
a tunnel that has been driven into the hillside reveals a small but
continuous flow of oil from Le(lrock.
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On Barrett Creek above the wagon road, near the locality last
mentioned, oil flows continuously from the bedding planes and
joints of the rocks exposed in the bank of the creek.
In the upper part of the valley of Burls Creek there are many
seepages at which the oil oozes directly from steeply dipping shales
that here contain a large quantity of glauconite, which gives the
rock a bright-green color. Thin sections show abundant casts of
foraminifers anti diatoms. Large calcareous concretions are abundant, and some of them have the form of septaria filled with calcite.
Organic remains consisting chiefly of mollusks and crabs are seen
in many of these concretions. The soft shale also is rich in organic
material, some beds being so dark as to resemble impure coal. Thl3
writer saw no coal in these rocks, however, either at this locality
or elsewhere. The rocks at this point seem to be very strongly impregnated with oil, and seepages are numerous, but large surface
accumulations are rare. Broken shale recemented by ferruginous
material was seen here, as on Redwood Creek.
Some seepages at which considerable oil has accumulated were
seen along the edge of the tidal flat, close to the wagon road, halfway
between Burls Creek and the mouth of Bering River. No outcrops
were seen near these seepages, but fragments of shale indicate the
presence of beds of that rock.
Several seepages have been reported from Chilkat Creek. The
largest one seen by the writer is in the west bank of the creek 11 miles
above the forks of the wagon road. The oil reaches the surface
through soft, brecciated shale whose beds have a steep westerly dip.
The seepage is associated with a black sulphur spring.
Many seepages have been reported in the group of hills centering
around Xichawak Mountain. Those seen by the writer were small,
hut the oil issued directly from the rock, which is shale resemblin~
that at the seepages west of Bering River. Others are reported to
occur on the banks of a small lake, the surface of which is said to
he covered at times with oil. The most conspicuous seepages are on
Kathleen, Yuelaw, and Yakogelty creeks. (See analysis, pp. 31-32.)
Seepages have been reported from many parts of the Controller
Bay region, but some of them, especially those seen in the mud on
the ti<lal flats, are believed to be only decaying organic material or
films of iron oxide. Many of the sulphur springs may bear no
relation to any accumulations of petroleum.
Inflammable gas comes to the surface of the water in large quantities at several places. The largest of the "gas springs" seen by
the writer nre in Mirror Slough and in Katalla River. The gas
from the spring in Mirror Slough ",ill furnish a large, continuous
flame. It issues from the mud on the bottom of the slough. Its
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composition is not known." It may be ordinary swamp gas derived
from the decay of organic material in the mud, but it is more probably a true natural gas derived from bedrock, for it issues forth, in
large quantity at a point' close to oil seepages. Most of the productive oil· wells and several of the nonproductive wells yield con- ,
siderable natural gas; . (See p. 15.)
SIGNIFIOA,NOE.

A petroleum seepage or oil spring is a place at which there is natural escape of petroleum to the surface, either directly from the outcrop of the oil sand or through some joint or fault plane pr crushed
and porous zone that extends :from the oil sand to the surface. As
soon as the oil reaches the sur:f'ace it either dries up or flows away. In
the cool, moist climate o:fthe Katalla district there is comparatively
little opportunity :for residues to' accumulate. The oil is washed
away rapidly, so that at most o:f the seepages no residues are seen,
and the oil becomes completely dissipated a short distance rrom its
point or escape. The presence or residues in this region thererore
m, eans either that large, quantities 0, r oil are eSCaPing" or that excepi tional conditions prevent the oilrrom being washed away, or more
, probably both. At some places, as at the well-known seepages at the
head o:f Katalla Slough, large quantities of absorbent material, such
as peat, may have permitted the accumulation or residues. As the oil.
at the sur:f'ace is rapidly washed away in this region the presence of
fresh oil in the soil or on standing or running water genera,lly indic::t,tes that its immediate source is close at hand. At most or the observed seepages either close inspection or, the natural exposure or a
small amount of excavation has revealed the oil issuing from bedrock.
At no seepage, even where the quantity of oil was large, did the
writer see the oil travelilig very :far, ror it is soon so completely
washed away as to be unobservable. It may be safely concluded
that any large quantity or rresh oil in the soil or on standing or
running water in this district has its immediate source within a
few reet, if not within a few inches, horizontally, or the place where
it is observed. Most or the immediate bedrock sources will probably
be round within a short vertical, distance or the point where the oil
comes to the surface. The presence of a residue in this region indicates that oil is escaping in large quantity and that its immediate
source is directly beneath the highest point on the sur:f'ace or the
residue. The ultimate source of the oil within the bedrock, however,
can be deterniined less definitely.
The seepages at the head o:f Katalla Slough and on Redwood, Burls,
and Chilkat creeks are all in the soft shales that compose the middle
part of the Katalla formation. Those between Redwood and Burls
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creeks are associated with conglomerates of presumably higher position. The seepages in the Nichawak region that were seen by the
writer are in shales. which closely resemble the soft shales just referred to. The seepages on Mirror Slough and at the neighboring
localities west of Katalla are in an area of highly folded sandstone
or graywacke that may be the equivalent of part of the Katalla formation.
The position of the seepages with reference to the structural features is somewhat uncertain. The seepages west of Katalla are on
steeply folde(l and slightly metamorphosed beds whose detailed struchlral features haye not been determine(l. The group of seepages on
Redwood Creek and Katalla Slough is apparently close to a fault.
The seepage on Burls and Redwood creeks are possibly near the
axes of antidines. The Redwood Creek anticline, if it exists, is probably broken near or west of its axis by a fault. The seepages between
Burls and Hedwood creeks are on monoclinal beds of conglomerate.
The general strlletllre in the Nichawak region has not been determined, but the beds near the seepages haye a steep dip and are probably closely and comph~xly folded.
I t seems, therefore, that, although small groups of seepages lie
along local strnetunlilines, the general occnrrence of all the seepages
in a long, narrow belt, running east and west, diagonal to the structure and to the belts of out<:rop of the various kinds of rock, is unexplained. The existence and position of this belt of seepages must,
however, be related to the stratigraphy and structure of either the
surface rocks or of some rocks that (10 not crop out. Among the systems that are represented at other localities on the Pacific coast of
Alaska but that ha ye not been recognized in this district is the
.Jurassic, rocks of whieh on the west shore of Cook Inlet and on the
Alaska Peninsula have yielded oil (see pp. 53, 66) that is of the same
kind as that of Controller Bay and yery different from most of the
Tertiary oil of California an(l other oil fields on the Pacific coast.
The inference naturally follmvs that the petroleum of Controller
Bay might be derived from Mesozoic rocks that lie beneath Tertiary
rocks.
To account for the occurrence of the oil, however, it is not sufficient
to suppose merely that it is deriyed from buried Mesozoic oil-bearing
roeks, for if these have the same structure as the Tertiary rocks at
the surface the chief difficulties will still remain. Nor will it be suffieient to assume that the Mesozoic rocks underlie the Tertiary rocks
unconformably, for then the Mesozoic rocks would have a structure
at least as complex as that of the Tertiary rocks. If, however, there
was, in late Tertiary or in post-Tertiary time, a zone of intense deformation that lay in the present geographic position of the Chugach
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Mountains but did not extend into the coastal part of the region here
described; if the Tertiary rocks that now crop out on the shore of
Controller Bay then lay well to the north of their present position
and were involved in this deformation; and if, in the final stage of
the deformation, the Tertiary rocks rode southward in one or more
great overthrusts and came to rest upon Mesozoic strata that were
at a distance from the zone of intense deformation and were therefore not deformed, we should then have in the present Controller
Bay region complexly folded rocks at the surface resting upon buried
rocks of simpler structure an(l perhaps not folded at all. If these
possible conditions really existed a fa nIt parallel to the coast and to
the mountains would account for the position and character of the
shore and would permit oil to come up from its original sonrce in the
possibly nonfolded buried Mesozoic rocks to its present apparent
source in the complexly folded Tertiary rocks at the surface. The
structure of the underlying rocks and the position of the fault or
faults would thus determine the position of the major east-west belt
of seepage, and the structure of the more intricately folded rocks at
the surface woulcl determine the positions and the details of the
minor northeast-southwest groups of seepages.
The possibility tentatiyely suggested above removes the difficulty
of accounting for light-gravity oils in complexly folded and faulted
rocks and explains the occurrence of the seepages in a narrow zone
diagonal to the trend of the folds, parallel to the mountains along the
general east-we."it shore line, and in line with the belt of seepages at
Yakataga. This possibility should be borne in mind in further local
geologic studies or in interpreting the position of apparent oil sands
in wells or at seepages. It shonld be noted, however, that there is
no reason to believe that any snch possible Mesozoic oil-bearing strata
are within reach of the drill. If present at all, they probably lie at
great depths.
CHARACTER OF THE PETROLEUM.

The following statement coneerning the character of the oil now
being obtained from the productive wells has been furnished by
Dr. A. M. Bateman:
The gravity of the oil jf; from 4H °to 4fio Bnuml'. 'rhe oil is high in gasoline
and naphtha and has It paraffin base. Sulphur is absent. 'fhe recoverable content of gasoline and distillate if; about 63 per cent.

The following analyses and tests of samples of oil from wells and
seepages in the Katalla field have been published. The samples of
/ileepage oil probably have not the same properties nor do they yield
so large a proportion of the more volatile constituents as the" live"
oil in the welhl,
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'['eM of petrolculII from well No.1, ](atal7n 8lough.a
------- - - - - - - - -

----------------~---------

Gravity at

V)o

C.

Perecnt.
Spo(.if/c.

Distillation by Engle-r's method:
Benzine (Soo~Ir,()O C.) ... ___ ...•..... _......... _. _................. _.. _
Burning oil(1r,oo~:lOO° C.) .................... _.. _.. ____ . _.............

~~i~~~~~~~.~~~~~~n.~~s~!:.:::::::::: ::: :::::

21
51

0

Baume.

0.7573
.R204

54.9
40.6

.-.::::. -__________
.:_:: :::::'.::
Tra(~~ .... :~6 ... _...~~'.~
............. ..
. R28
39.1

Gravity of crude oil.. ........ _...... _____ ..... _....

,.

n Sample collected hy n. C. Martin from well No.1 in 19m. .-\nalysis and statement of properties hy
Penniman & Browne, of Baltimore. Published in U. S. Geol. Survey Bull. 250, p. 57, 1905.

The hurning- oil was purif1P(1 hy cOllc!'ntrat!'d sulphuric aei(] and soda, th!'
volum!' of acid Uf;ed up heing- too s1I1a 11 to lII!'asu)'('. Th!' purified hurning oil
waH Jlut into a s1I1al1 lamp, \\'hp)'" it hUl'lled d)'~' without incrusting tlIP wick 01'
('orroding- th!' hurm'r, aIHI wilhout lillY markl'(l (liminulion of flame. Thl' hu!'ning oil compH!'!'>; very favorably in these respects with Pennsylvania oil prepared in the same way.
'l'C8t of l)('trolculII from 1/'('11 No.1, Kata1la 8Zfl1lgh.'·

Rpecific g-ravity at 60° 1<'., 0.7!)fiR=45.9° Raume.
(;olc1 t!'st: Di(l not chill at 3° 1<'. below zero.
Distilla tion :
Bplo\\' lfiO° n. nHJlhtha~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ R8.5
1fiO° to 2Rfio C., i1111lllinating pet!'olenm~~~_ ~~~~~~_~~~~~ Rl
Aho\'" 28fio (;., luilri('atin.g- Jlet!'oleunL~~~~ __ ~_~~~~~~~~~~~ 21. 5
R!'sillne, ('ok(', and loss~ ___ ~~~~_~~~~~~~_~~~~~~~ __ ~~~~~~_~ 9
I'll !Isi('(lZ l)roPf'l'tics of

(,l'lIdf'

l)etm/('um.'."

Hpeclfic

Lomlity.

~ravity.

Flashin~

point
(Abel test).

Color.

OF.

Burls Creck .... ______ . _.. __
-- ---- -- -- --Katana Mcadow, 1. ...... ______ ..........
.. ........ .
Katana Meadow, 2_ .. _..............
. _................. .
Katana Meadow,3 __ ................ __
Katana Mcadow, 4__ .......... _. _.. __ ._
Katana Mcadow, 5_ ........... ________ ._
Bore hole at Katana, 120fl'l't (H)()2) .. - - - ____________ ....... .
Bore hole at Katana, 355 feet (1902) _... __
Yako~elty Creek .. _....... _......... _
---------1

0.942

2.14

.929
.901
. R74
• R69
.961
. R02
.790
• 937

240
156
156

Dark

r('ddi~h

brown.

Dark brown.

1!)2

2fifi

Below fiO
Below flO
2·16

Dark red .
Ilo .
Dark brown.

a Redwood, BO\'l~rton, Pl'troleuID, 3d cd., vol. 1, p. 205, 1913.

('ol1llll('rl'ial /il'O!lUr't8 of crude Alaska llctrolcum.a
---------..----,-----.-------;
Intermediate an(!
lubricating
Specific P"troleum
Kerosene',
Coke.
f'pirit
oils with
gravity.
(benzine).
solidhydmcarbons.

O. Rfi9

.9J.1

.800

Percent.
19.0
9.0
53.9

Percent.
78.6
87. Ii
16.7

Per cent.
1.7
2.7
1.2

a Redwood, Boverton, op. cit., p. 22R.
10 Oliphant, F. H., Petroleum: U. S. Geol. Survey Mineral Resources, 1902, p. 583,
1903.
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The analyses giyen below were published by Stoess.u
The followin~ anal~'sis was madp in Reattle from a sample of the crude oil
taken from the well at Katalla:
A nal!Jsis of oil from KataTla well.

Rpedfic ~ravity, O.ROO.
Naphtha _________________________________________________ 34.2
Illumina ling oiL ____________ .. _____________________________ 34.4
Luhrieating oils ___________________________________________ 16.5
Coke and re~due _________________________________________ 1~5
Another' analrsis [possihly thE' samp m; that publisbed hy Oliphant and
quoted ahoyel, llla(\p in Los An~elps, Cal., gave:

•

r A III/lysis of oil from a [loint ncar Katal/a.]
Sppcitic ~raYity, O.7!J57 (4!i.!J° B.).
Col.1 tE'Sl, not chillE'(\ at 3° hplow ?:cro.
Naphtha _____ ___________________________________________ 38. 5
IIlulllinating oiL _______________________________ . __ .
31.0
Lubricating oil ___________________________________________ 31.!i
(joke and loss__________ ___________________________________ 9.0
Oil has a flash tE'st of 70° to RO°.

Oil is

l1~ht

•

grE'en in color.

The results of the forrgoing analyses and tests on oils from the
Controller Bay rrgion are brought together in the following table:
Summary of

(l1/(/I!l'~(''<

anrl f('sf" of lIetrolmllll of r'rmtroller lillY r('gion.

------_.--;,---------

_.-

(;raYity.

Locality.

- _ _- ._ _ _ 1 Flash-

Color.

Sp('w

ciflc.
------~--

-.--------

nanm~ p~~~t. zi~~~

No.
1. .. .. .. ..
Do..

Do ................. Lightgreen.....

0.8280

.. ..

~~::::::::::::::::: .ija~k'rcd::::::::

l

Rcsidue

C~~l~g c~~~',
loss.

. 7958
.7957

39.1

45. 9
45.9

:.W0

::: Ji~
(L

sene.

Lubri-

I------------1------°
°

02 " ·
Do ..................... do.. ......
790
Unknown. .....
........................... .869
Do.........
.................
.91-1
Do................. ................
.800
Ilurls Creek ........... ' Dark reddish brown. .942
Katalla Meadow. . ..... Dark brown...
.929
Do ........................................ 901
Do ................. 1... ................... .874

Yak~:e:li; ~:r~~i :::::: ~~~~: ~~~~~:.::

Kero-

(0).

of.

Katalla Slouhh, well .. ..............

B

70-80

«~»
234
240
1.,6
156
152
266
246

P. ct.
21. 0

P. ct.
51.

38. 5
38.5

31.
31.0

°I

P. ct.
P. rt.
28.
21. 5
21.5

°

9.
9.0

~4 ".~

34.2......... . ..'1'..... 1.6... 5.. .. 14.5
.
.
78.6
1.7
19.
87.6
9.0
2.7
1.2
16.7
24.8
53.9

°

................ I· .... · ..........

::::::::I::::::'r::::::::::::::

Below GO° F.

CONCLL:SIONS.

Prospecting and drilling in the Controller Bay regIOn will be
expensive, owing to the geographic conditions, but these conditions
may be permanently improved without great engineering difficulties
or excessive cost.
11

Stoess, P. C, The Kayak coal and oll fields of Alaska: Min. and Sci. Pres., voL 87.

p. 65, 1903.
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The geology is complex an(l difficult to interpret and does not show
definitely the relation of the occurren(,e of the petroleum to the
stratigraphy and structure. The local geology, so far as known, is
not especially favorable to the occurrence of pr<Hluetive bodies of oil
and indicates that if oil is found in quantity the productive areas
will be very irregular in distribution and difficult to locate. However, if future devdopnll'nts confirm the theory that an overthrust
along tIlt' coast (pp. 2!}-;~O) separate's tl\(' eOlllple'xly foldp(l rocks at
the surface from rocks of simpler stru('ture below, the con(Jitions may
be much more regular un<1 mor(' favorable to the development of a
good oil field than the surface conditions indicate.
The surface oil showings (seepages), though widespread and
copious, do not furnish ('ondusivp evidence of the occurrence of large
bodies of oil but apparently give IIlore promise than any of the other
known geologie features of the region. The only safe conclusion
they warrant is that the rocks near them contain some oil.
The net result of the drilling has been to show the existence of
IIloderate quantities of oil in at least a part of the region, notably
within the area of the patpnted cla im, where most of the successful
wells have been drilled. The wells outside the area of the patented
claim are neither numerous enough nor deep enough to (Jetermine
the outline of the pools and the area of productive territory or to
show whether oil exists in sufficient quantity to pay for exploitation.
They have (lemonstrated the difficulty an(l expense of drilling and
the IH'ed of ample n'sources anrl careful management. The existence
of oil in remunerative quantities in the greater part of the distriet
has lIeitlwr bepn prove<l nor disprovc(l. The evi(ll'nce afforded by
the existing wells, like that afforde(l by the seepages, is sufiieient to
warrant further testing, if the tests are ma(le intelligently anu carefully by com pan ies strong enough to exploit large areas on a scale that
permits wholesale eeonomies, and also strong enough to risk their
capital on what must certainly be regarde(l as a spe('ulation rather
than an in vestment.
Operators and investors who may not he familiar with local conditions will uo well to be governeuby the following suggestions:
1. They should be certain that legal title can be obtained to a sufficient area to make it possible to sink many test wells under widely
differing conditions and to permit a large enough probable production to pay for heavy initial expenditures and large permanent
improvements.
2. They should have enough capitai to be able (a) to purehase in
quantity and at low rates; (0) to build good roads an<l other improvements and thus redlH"e cost of operating; ((.) to carry a large
stock of tools and supplies, in order to avoid costly delays in drilling
6024°-21--3
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and to be able to drill deep; (d) to procure the best professional
advice and good drillers; (e) to drill many test wells without hope
of immediate profit; and (f) to afford to lose the investment.
3. The first wells should he located on the strike awl at no great
distance from producing wells, or down the dip from a good seepage
and at such varying distances that the rocks outcropping at the seepage will be encountered at depths ranging from a few hundred feet
to the limit (in depth) of drilling.
4. Subsequent wells should be determined in position by the location of existing wells and by the structure. With respect to productive wells, they should be along the strike and dose to the wells;
with respect to nonproductive wells they should be either not along
the strike and at a short distance, or along the strike and at a considerable distance from the wells.
5. Drillers and tool dressers should be obtained from regions
where there is difficulty in keeping the holes straight.
6. If oil is obtained, it will probably be down the dip, rather than
up the dip from a seepage; in shallow wells near a seepage, in deeper
wells farther from a seepage.
Y.AKATAGA OIL FIELD.
INTRODUCTION.

The Yakataga oil field is on the Pacific coast of Alaska about midway between Controller and Yakutat bays. Oil seepages were discovered at Yakataga in 1896 and oil claims have been staked and
surveyed, but no wells have been drilled. The earlier accounts 12 of
the geology and petroleum were based chiefly on observations made
by F. H. Shepherd and J. L. McPherson, who in making surveys for
some of the oil claimants also took notes on the geology, which they
did not publish themselves but generously turned over to members
of the Geological Survey.
A geologic amI topographic reconnaissance survey of this region
was made in 191:3 by A. G. Maddren, who prepared a brief report 13
"Eldridg-e, G. II., The ("oast from Lynn Cunal to Prlnc(' William Sound In map" and
descriptions of rout0s of exploration in Alaska in 1898 (U. S. Geol. Survey Special Pub.,
p. 104, 1899.
Spurr, J. E., .\ reconnaissance in southwestern Alaska in 1898: U, S. Geo!. Survey
Twentieth Ann. U<'pt., pt. 7, p. 264, 1900.
Martin, G. C., The petroleum fields of thp Pacific coast of Alaska, with an account of
the Bering HiveI' coal d('poslts: F. S. Geol. Survey Bull. 250, pp. 2H-27, 1905.
Martin, G. C., Geology and mineral resources of the Controller Bay r('gion, .\ laska :
U. S. Geol. Survey Bull. :I:lG, pp. 2H, H:l, 114, 11 G, and 118, 1!)08.
" l\Iaddren, A. G., Mineral deposits of the Yakataga district: U. S. Geol. Survey Bull.
u!)2, pp, 119-153, 1914.
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on it that was published by the United States Geological Survey.
Maddren's report is the basis of the description given below.
GEOLOGY.

•
•

The rocks of the Yalmtaga oil field include shales, sandstones, and
conglomerates having an aggregate thickness of possibly 7,000 or
8,000 feet. Sandstones form the most massive and shales the thickest and most per$istent beds in the section. The only limestones
known are thin bands in some of the thicker beds of shale, several
of which are somewhat calcareous throughout several hundred feet
of strata, but even these contain numerous sanely and gravelly layers.
In general, calcareous and sandy shales are more abundant in the
lower part of the section, but conglomerates and sandstones also
occur there. Thick beds of shale lie ncar the top of the seetion and
thinner layers of shale arc interbedded with many of the conglomerates. Some of the pebble beds have a shale matrix containing
marine shells. These rocks are thrown into a series of folds, in part
open, in part closely compressed, whose axes trend about N. 70° W.
There are some faults. No igneous rocks have been found.
The oldest of these strata consist of calcareous shales and thin
limestones with some interbedde(l sandstones ancl a few thin beds of
conglomerate. They are exposed in a belt that runs along the anticlinal axis and the line of seepages which extends eastward parallel
to the coast from a point ncar Yakataga Reef to Johnston Creek.
These beds are succeeded above by a great series of sandstones and
shales and some beds of conglomerate, which together make up the
lower part of the ridge separating the valley of White River from
the coastal plain awl also OCCllr west of the valley of ,Vhite RiYer
and near Icy Bay. Similar rocks are found in the secone} ridge from
the coast, between ,Vhite ana Yakataga rivers.
About 1,000 to 1,1i()() feet of buff sandstone oecurs in the upper part
of the ridge that lies hetween the coast and ,Yhite River, and similar
rocks occur in the two ridges to the west.
This sandstone is succeeded by a great series, more than 2,000 feet
thick, of buff sandstones and shales and some heds of conglomerate.
These rocks form the ridge between ,Vhite an(l Yakataga rivers and
also occur in the next ridge to the north, where they are overlain by
presumably older coal-bearing rocks brought up by a great fault.
The highest known rocks of this section include massively bedded
marine shale and sandstone, 2,O()() to 4,000 feet thick, containing a
great number of large and moderate-sized boulders of various kinds
of crystalline rocks, which have apparently been dropped by icebergs. These boulders are scattered through several thousand feet
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of silty sandstones and shales. This formation occurs at Umbrella Reef on the
coast and in the ridge west of White River.
The precise ages of the strata described
above have not been definitely determined.
Many of the beds carry invertebrate fossils, but most of these are so much crushed
as to be difficult to identify. Moreover, the
conditions under 'which Maddren did his
field work did not permit him to make and
carry large collections. Maddren 14 has
tentatively assigned the seVl'ral strata to
nlriolls horizons ranging from Oligocene
to Pleistocene and has quoted lists of fossils
determined by W. H. DaH, in which the
known stratigraphit' oceurI'l'nce of each
recognized species in other regions is cited.
The writer believes that the evidence indicates that the sandstones and shales which
make up the greater part of the section are
probably all Miocene, and that the highest
eonglomerate is possibly Pliocene.
The Robinson Mountains, where studied,
consist of a series of folds whose axes trend
ahout N. 70° 'V. A closely eompressed
anticline is lIIarked by the minor mlleys
along which the })etroleum seepages are
found. This anticline pitches \Yest, and
its nose is at Yakataga Reef. Its northern
limb includes the rocks west of the valley of White River, beyond which there is
a syncline. The anticlinal fold is marked
by the broad ridge south of the valley of
Yakataga RiYer, and the valley itself occupies a synclinal trough. The next highland
mass to the north is anticlinal. A great
fault lies along the west limb of this anticline, by whi<;h the supposed Eocene coalbearing rocks are thrust over other sediments, probably Pliocene. These structural
features are believed to dominate the area,
though it may contain other unrecognized
faults. (See fig. 2.)
,. Maddren, A. G., Mineral deposits of the Yakataga
district: U. S. Geol. Survey Bull. 592, pp. 127, 130131, 1914.
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All the best-known petroleum seepages of the Yakataga district are
near the base of the seaward slopes of the coastal ridge of Robinson
Mountains. (See PI. VI.) These seepages are distributed along a
line extending from a point near Yakataga Reef to Johnston Creek,
a distance of about 18 miles. They are from half a mile to 2 miles
from the beach. About a dozen seepages are distributed at irregular
intervals along this line, but the easternmost, on Johnston Creek
about It miles above its mouth, is the only one of considerable
volume. Most of these seepages are little more than meager indications of oil in the form of sulphurous coatings or exudations along
joint cracks of the rocks, or iridescent films over moist rock surfaces
and on any small pools of water that may be collected near by. Thick
oily residue has accumulated in notable quantity only at the seepage
on Johnston Creek. Here the discharge of rather fresh petroleum is
free enough to furnish considerable quantities to the swift-flowing,
turbulent stream, so that appreciable quantities of oil are carried
down its course to the ocean. A scum of oily residue also occurs on
the cobble bars of Johnston Creek from its mouth up to the seepage.
Probably a barrel or more of petroleum a day escapes from this seepage. The odor of petroleum was also noted at the mouths of Munday,
Poul, Lawrence, and Crooked creeks, small streams that flow across
the narrow coastal plain west of J ohm-ton Creek. (See PI. VI.)
The seepages on these streams are from 1 to 2 miles above their
mouths and are not so in(licative of the free escape of oil as the one
on .Johnston Creek.
Prospeetors report the occurrence of petroleum seepages in the
second ridge of the Robinson Mountains from the coast. Prospectors
also report a strong petroleum seepage east of Icy Bay and not far
from Yahtsee River. This locality may mark an eastern extension of
the Yakataga oil field.
The westernmost of the main line of seepages lies near the base of
the mountain slope, where it joins the coastal plain, whereas those to
the east lie in valleys separated by minor ridges from the seaboard.
This line of seepages in part marks a series of depressions, extending
east and west, occupied by the headwaters of streams flowing southward. The chain of depressions between the foothill belt and the
main mountain front appears to lie along the axis of a symmetrical
anticline, whose south limb is sharply flexed into a nearly vertical
position and the dip of whose north limb is 15° to 45° N. All the
seepages of petroleum reach the surface along the axial zone of this
anticlinal flexure, which strikes about N. 70° ,V. The rocks, which
are sandstones and shales, are provisionally assigned to the Oligocene.
"'I'll(' disrllHHion undel" this heading- is repl'lnh'!l from Maddl""Il'H report essentially
without ('hang!'_

-,
I
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The development of the depressions between the foothill belt of
vertical strata and the main mountain front at right angles to the
north and south trunk gorge valleys across that belt is primarily
caused by the more rapid erosion and removal of material that has
occurred along the zone of the anticlinal axis. Here the sharp flexuring of the strata has shattered the rocks, and thus exposed them to
the more rapid disintegration and consequent removal by the streams.
The strata at the base of the exposed portion of the section in
the vicinity of Johnston Creek seepage are chiefly made up of sandstones that are favorable for either storage or migration of petroleum.
These sandstones are overlain by close-textun'd shales, which may
have served as the retentiye cover. The liberal escape of fresh oil
at this locality might be used as an argument for considering this
horizon-the lowest rocks exposed in the coastal mountain ridge-to be at or near the ultimate oil-bearing horizon. This can not, however, be demonstrated without drilling, and there are some strong
arguments against this hypothesis which will not here be presented.
Several seepages occur at or near the base of the seaward slopes
of the coastal mountain west of the lower White River valley and
extend nearly to Yakataga Reef. Here all the outcropping strata
belong to the moderately northward-dipping limb of the anticlinal
fold, the south limb being covered by the coastal-plain deposits or the
ocean. The geologic structure of Yakataga Rerf indicates distinctly
the plunging nose of the anticline marked by the seepage.
The crest of this anticline appears to have a decided inclination to
the west, but the dip is not so marked as that of its terminal nose at
Yakataga Reef. This westward inclination amounts to a fall of at
least 2,000 or 3,000 feet in the distance of about 18 miles along the
seepage belt.
As the ultimate source of the petroleum at Johnston Creek seepage
may be near if not at the outcrop from which the free flow of fresh
oil comes (about 100 feet above sea level), it may be supposed that
the oil-bearing bed becomes progressively deeper westward along
the anticlinal axis. If this is so, it must be heavily covered by a
greater thickness of strata in this direction. This may account for
the more scanty escape of oil at the seepages in the western part of
the belt. These views are based on the assumption that there is
only one oil-bearing stratum developed along the anticline-the one
marked by the free-flowing Johnston Creek seepage. All this is mere
assumption, for there may be oil-bearing beds at several horizons
in the section. There are in the exposed section several extensively
developed porous sandstone and conglomerate members with impervious capping of fine-textured shale that should afford storage
for petroleum. Some of these, where under deep cover toward the

I
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western part of the anticline, may contain oiL Only intelligently
directed drilling will determine these matters.
The evidence in hand indicates that the search for oil here should
not be nearly so involved with structural complexities as in the Katalla oil field, in the Controller Bay district. In the Katalla field folding and faulting are so intricate that the drilling thus far done has
not proved very satisfactory. The essential structural features in the
Yakataga seepage belt do not seem to be any more complex than those
in some of the productiye fields of California. If anything, the structure governing the occurrence of petroleum in the Yakataga district
is probably more simple than that of some of the well-known California fields. If this is true, possibly only a small amount of intelligent drilling will be necessary to test the commercial value of the
Yakataga belt. The inaccessibility of the field and the local difficulties of transportation will be strong deterrents to development.
The discussion of transportation is reserved for a later section of this
report.
There are no complete tests of the petroleum from the Yakataga
district, and, in the absence of any drilling, such as have been made
are necessarily tests of samples taken from seepages in which there
has been a loss of the volatile compounds. There is every reason to
believe that the Yakataga petroleum is of the same high grade as
that of the Katalla field. The Katalla petroleum is a refining oil of
the same general nature as the Pennsylvania petroleum. Like that
oil, it has a high percentage of volatile compounds, a paraffin base,
and almost no sulphur. The following table summarizes the available
information about the composition of the oil from this field:
Summary of a.nai1l8(,8 and tests of Yakataga pctrolcum.a

IJocality.

Color.

Johnston Creek ..................................................... Dark brown...
Do •••...•........................................................... do.. ......
Poul Creek. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... do. . . . . • . .
Do .................................................................. do.. ......
Do .•................................................................ do.. ......
Crooked Creek........................................................... do.. ......
Oil Creek ................................................................ do........
Morrison Creek b •• ••••••••••••••.••••••••••••.•••••••••••••••••••••••••• do.. ......
Argyll Creek, Icy Bay b •• ••••••••••••••••••••••.•.••••••••••••.••••••••• do.. ......

Specific
gravity.
0.964
.879
• 970
.881
.914
.921
.855
.991
.962

Flashing
point.
200
178
250
67
156
172
108
270
310

"Redwood, Boverton, Petroleum, 2d ed., vol. 1, p. 198, 1906.
b The exact localities of seepages where these samples were taken are not known, but they are believed

to be in the Yakataga field.

In 1897, soon after the occurrence of petroleum in Yakataga
became known, a continuous tract of land about 11 miles wide and
20 miles long was located and surveyed along the belt of seepages.
This tract included all the known seepages in the coastal ridge of
Robinson Mountains and covered the anticlinal axis from Johnston
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Creek on the east to its westward-plunging nose at Yakataga Reef.
The original locations aggregated some 50 square miles, or about
~~2,000 acres. Since then, however, the locators have relinquished
much of this land in order to concentrate their assessment work on
claims covering chiefly the actual seepages.
HARBORS AND TRANSPORTATION.

The Pacific coast between Controller and Yakutat bays, a distance
of about 175 miles, is open to the full sweep of the ocean, with no
shelter for even a light-draft launch except at Icy Bay. (See
p. 41.) The glaciers that bound the district on the east, north,
and west make it almost inaccessible by land. There is only one
route of approach to it by land, and this presents serious difficulties.
It follows the shore for about 50 miles from Cape Suckling, at the
east side of Controller Bay, about 30 miles from Katalla. For 30
miles east of Cape Suckling this route passes along the front of
Bering Glacier and crosses half a dozen swift glacial streams. All
these streams are dangerous because of quicksands. Several are so
large that they must be crossed by rafts or boats. The others may
be forded at low water, but even under the most favorable conditions
fording is hazardous. Two swift glacial rivers that flow between
Dering Glacier and Yakataga Reef must be crossed by boats or
rafts. All supplies for the journey must be carried, and it is also
best to take a canoe. This route is seldom traveled, and only under
guidance of those familiar with its dangers. Several men have lost
their lives in attempting this trip.
All landings on this part of the coast must be made through the
surf in small open boats. The only place for landing with even approximate safety is at Yakataga Reef, a low, rocky point that juts
about half a mile into the ocean and affords a slight protection in
calm weather, the only time when it is possible to make a safe landing. Southeasterly winds throw breakers against the east side of the
reef, southwesterly winds against its ,,'est side, and the only time it
is not awash is during a low tide when there is no ocean surge.
During the summer of 190~, when beach placer mining was at its
height, steamers called at Yakataga Reef, weather permitting, about
once a month. Since 1903 steamers have seldom called at Yakataga
Reef, for it is not a good roadstead and the sea is rarely favorable
for landing. Moreover, the trade is now small. Most supplies are
brought from Katalla in launches that are navigated by men who
closely observe the weather and who are generally able to foretell the
conditions at Yakataga Reef a day or two in advance. At favorable
times quick trips are made, generally at night, so that the work of
landing the freight may be begun by daylight. This work is usually
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done in a few hours, when the launches return to Controller Bay
without delay. By this irregular means the district is served with
supplies and mail. The weather may be unfavorable for a landing at
Yakataga Heef for fully a month.
Until recently Icy Bay was occupied by Guyot Glacier. Since 1904
the ice has retreated and a considerable embayment has been formed,
whieh might be used as a harbor for Yakataga district if it were
free from icebergs and if its western shore is deep enough for anchoring lighters near land or for the construction of a pier.
Mr. Maddren's survey of Icy Bay (see accompanying map, PI. VI)
was very hasty and was made without a boat and therefore without
soundings. The bay, though its entrance is 7 miles wide, affords considerable shelter. The surf is hroken by a bar off Icy Cape, at the
southwestern entrance. The drift ice from Guyot Glacier and the
shoals on the west side of the bay are adverse to its commercial
utilization. The following statement is based on Mr. Maddren's
observations in 1913. Later observers report that there is fairly
deep water close to the western shore which is clear of ice much of
the time and that there is good anchorage off the eastern shore.
The large quantity of drift ice would make it difficult, at least in
summer, for boats to land cargoes on the west shore, where they would
be available for transportation to the Yakataga district. Cargoes
landed on the east side of the bay would not be available because that
side is completely surrounded by impassable barriers of glacial ice.
Comparatively small icebergs become stranded on the west side of
Icy Bay, which, though not sounded, therefore appears to be rather
shallow for at least half a mile from shore, and smaller masses of ice
are generally so closely packed along this shore for a width of a
quarter of a mile that even small boats would find it difficult to land.
It is questionable whether piers that would withstand the ice could
be built out to deep water from the west shore. Even if such piers
could resist the ice they would obstruct its movement, so that ice
would accumulate about the piers. Perhaps two piers might be built
to form a small inclosed basin.
Icy Bay is therefore not now available as a landing place for the
Yakataga district, and it seems doubtful whether the commercial
interests to be served will justify the expenditures necessary to make
it available. A further recession of Guyot Glacier might bring about
fa vorable changes. The glacier might then no longer discharge
bergs. On the other hand, the glacier may advance and the bay may
again be closed, so that any improvements would be destroyed.
I f ley Bay is utilized as a harbor a wagon road or railroad must be
built from its western shore to the placer and petroleum deposits.
Possibly a tramway, for which there is an abundance of timber, would
be cheaper than a wagon road. Aside from the bridging of several
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glacial streams, whose channels are shifting-, such an undertaking
woultl not be tlifficult.
COOK INLET.
INTRODUCTION.

The supposed oil fields of Cook Inlet are on the west shore. Most
of the reported seepag-es are in an area of Middle Jurassic rocks in
the peninsula between Iniskin and Chinitna bays. (See PI. VIII.)
.Jurassic beds have been note<l in other areas along the west shore of
Cook Inlet (see PI. VII), awl oil seepages have been reported froID
several of tlwm, notably on Douglas Hiver sOllth of Kamishak Bay.
This district lies near the reg-ular steamship route to ports on Cook
Inlet. There are no regular ports of call within this district at present, but steamers will call at Tuxedni (Snug Harbor) and Iniskin
bays whenever there is sufficient businpss. The steamers do not go
to the head of Cook Inlet during the winter on account of ice. Iniskin Bay is said to be open throughout the year, but 'l'uxedni Bay
is reported 16 to be blocked with ice from December to March. Chinitna Bay is a possible harbor for craft of light draft, and landings
can be made at Oil and Dry bays in goo<l weather.
A wagon road runs from the lower landing on Iniskin Bay to the
head of Oil Bay, and trails extend from Oil Bay to Dry Bay, to the
head of the eastern arm of Iniskin Bay, and to a point 2 miles above
the lower landing on Iniskin Bay. Two trails also run from Dry
Bay to Chinitna Bay, and a trail runs from the head of Iniskin Bay
to the head of Chinitna Bay.
The lowlands north of Iniskin Bay are eoyered with dense vegetation, about half meatlow and half forest. The meadows are deeply
grassed and are dotted with groves of cottonwood and thickets of
alder and willow. The forests consist of a fair gro,yth of spruce
and hemlock. The trees are not large, but many of them are straight
and sound. The local supply of timber is probably ample for fuel
and for construction during pioneer <lrilling. South of Iniskin Bay
there are no trees except a few small scattered cottonwoods.
The writer made geologie reconnaissance surveys of the oil fields
in 190:3 and 1904, the reports 17 on which were subsequently expanded into a more detaile<l deseription. 18 These reports are the
basis of the description here given.
U. s. Const Pilot, AlnRkn, pt. :?, p. 101, 1IHG.
Martin, G. C., The petroleum fields of the Pacific coast of Alaskn, with an account
of th" Bering River coal depoRits : U. R Oeo1. Rurvey Bull. 2fiO, pp. :l7-4fl, 1\)05.
Martin, G. C., Notes on the petroleum fields of Alaska: U. S. Geol. Survey Bull. 259,
PI'. 1:1:1-1:14, 190;).
"Mnrtin, O. C, nnd Kntz, F. J., A geologic rpconnaissancp of the Iliamna region,
Alaska: TT. R. G('ol. Survey Bull. 48(;, pp. 26-27, ti9-74 , \)5-100, 126-130, 1912.
16

17
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GEOLOGY.

The known seepages and the supposed oil-bearing Jurassic rocks
from which they issue lie in a belt of foothills and lowlands between
the shore of Cook Inlet and the high mountains. The rocks of this
belt include unmetamorphosed Mesozoic sedimentary and volcanic
strata and, farther east, one or two small remnants of a former
fringe of Tertiary beds. The structure is dominantly simple, the Jurassic and Tertiary rocks being but gently fiexe{l and having a general
eastward dip, the Triassic rocks alone being eomplexly folded. The
.Jurassic strata are believe{1 to be the souree of whatever petroleum
is present and to be the surface strata in any possible oil fields. The
following seetion shows the general eharaeter and thickness of the
strata:
General section of

.Turn.~sic

rocks 011 1CCst coast of Cook II1/('t.

Upper Jurassic:
Feet
NakllPk formation (san{!stone, arkose, shale, and conglolllemt(,. interhedtle{! \\ ith HOllle tu1f ami lava) ~_~~ fl,OOO
Chisik conglomerate (tuffaceous ('onglolJlerate with
shale and sandstone lells!'s) ~~~~ .. ~~~~~~ _~~~~~~~~~~~
300
Chinitna shale (shale with !lIany ealcarpous concrptions and with sOllie linlPstone and sandstone) ~~~~~~ 2,400+
Middle Jurassic:
Tuxedni sandstone (salHlstone with some shale, limpstone. and conglomerate) ~~~~~~~_~~~~~~~~~~~~~~~~~~ 1,500
Lower Jurassic(?):
Porphyries and tnffs (basaltic and :11\{1psitic lavas
and tuffs) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~~~~~ l,OOO?

The rocks of this seetion overlie or are fuuIte{1 against Upper
Triassic strata that crop out west of them and are overlain unconformably at one or two localities by Tertiary beds; Cretaceous rocks
are not present on Cook Inlet.
The Tuxedni sandstone, whieh rests unconformably upon lavas
and tuffs of probable Lower ,Turassie age, eonsists predominantly of
sandy beds but contains many thin strata of shale and limestone and
at least one bed of eoarse eonglomerate. Its thiekness at the type
locality on Tuxedni Bay is at least 1,500 feet, and may he 2,000 feet
or more. It contains abundant fossils, a large and highly characteristic marine mollusean fauna ranging through the formation
and terrestrial plants having been found in the marine deposits at
several horizons.
The Tuxedni sandstone is overlain, probably eonformably, by a
formation of Upper Jurassie age, whieh has been named the Chinitna
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shale. This formation, which has a thickness of at least 1,300 feet
and may reach 2,400 feet, consists of a conformable and fairly uniform succession of fine-graineu marine sediments, mostly shale. The
Chinitna shale has previously been referreu to the Midule Jurassic.
The Chisik conglomerate is a massive plate of coarse conglomerate,
consisting of granitic and other crystalline boulders embedded in a
tuffaceous matrix. The formation appears to be local rather than
continuous in its distribution and to be Yariable in thickness. The
maximum observed thickness is between 300 and 400 feet. This formation rests, without observed unconformity, upon the Chinitna
shale and is overlain by the Upper Jurassic rocks of the Naknek
formation.
The Naknek formation of the west coast of Cook Inlet consists of
sandstone, shale, arkose, conglomerate, anuesitic tuff, and probably
some andesitic lava. The thickness exceeds ;>,000 feet. This formation rests, with apparent conformity, upon the Chisik conglomerate,
or, in the absence of the latter, upon the nonfossiliferous shales referred tentatively to the upper part of the Chinitna shale. The
original top of the Naknek formation has not been observed on Cook
Inlet, the Cretaceous being absent, and the next younger beds being
Tertiary and overlying the Naknek formation unconformably.
The dominant structural features of the area occupied by ,Turassic
rocks on the west shore of Cook Inlet include a fault or zone of faulting, which separates the crystalline rocks of the mountains from
the sedimentary rocks of the foothills, and a monoclinal ridge composed of Middle anu Upper ,Turassic sedimentary rocks which marks
the shore from Tuxeclni Bay to Iniskin Bay. ,Vest of this monodinal ridge in the peninsula between Chinitna and Iniskin bays the
Middle Jurassic rocks are thrown into a series of open folds. A
broad, low anticline oecupies a lowland area that lies immediately
west of the coastal monoclinal ri(Ige. l'he crest of this fold undulates somewhat and is believed to be cut by one or more faults.
The details of the minor folds and of the faults have not been worked
out. In the area west of this anticline the rocks are involved in several folds, which beeome sharper amI more irregular as they approach
the fault on the border of the mountains. The folds just described
were not recognized north of Chinitna Bay and are probably cut off
by the fault that marks the eastern boundary of the erystalline rocks
of the mountains. In the area north of Chinitna Bay the .Turassic
rocks apparently dip uniformly eastward, and this area is regarded
as the nortlmanl pxtension of the coastal monoeline. The folds
deseriheu ahove (10 not appear on the shore south of Iniskin Bay,
where the .Turassic rocks are in general horizontal.

LZAA.,;"
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LOOAL DETAILS.

The stratigraphy of the .Tlll'assic rocks in the area between Tuxedni
and Iniskin bays has heen dpscrihed in dptail by Martin and Katz.!9
The following description gives the available details concerning the
struetllre of that area, as well as somo details of the stratigraphy and
strudure of the coast south of llliskin Bay.
TUXEDNI BAY.

TIl(' rocks ('x posed on Tuxedni Bay consist of granites at its head,
a belt of volcani(' rocks farther east, and a belt of .Jurassic sedimentary rocks (Tllxedlli, Chinitna, Chisik, and Naknek formations)
on the lower part of the hay and on Chi"ik Island.
The volcanic rocks include spyera I types, the interndatiolls of
which are not known. They may inciu(le sllcpcssi ve flows, flows with
intrusinl maSSl'S cutting tlH'm. or either or hoth kinds of roek brought
into th('ir pn'scnt strlletllral arrangpment by folding or faulting, or
both. The natllre of the ('ontact of the \"ol('anic rocks with the western edge of the sedirn('ntary rocks east of them is not known. One
of three possihle relations cxists: The Tuxc(lni sandstone, which is
the lowest awl westernmost of these sedimentary formations, may
rcst conformably or unconformahly upon the volcanic rocks, the two
may he separated hy a falllt, or the eastcrnmost member of the \"01cani(' rocks may locally he a dike younger than the Tuxedni sandstone. The fault relationship is helievetl to be the most probable.
(Ree p. 46.)
TIH' sevpral sedimentary formations helong in normal, conformahle, stratigraphie sequencc one ahove the other in the order of their
areal distriblltion from w('st to east. In harmony with this seql1pncc
there is a geIll'ral easterly dip on the lowpr part of the hay. This
flip contilllll's withol1t iutplTllption, (,X('ppt possibly hetween Chisik
Island and the point on the mainland 'Yl'st of it, from the westernmost sedimentary ol1terop OIl the western arm of the bay to and
somewhat beyonrl the northeru and SOllt hem extremities of Chisik
Island. There is a w('stern dip on the northern part of the eastern
shore of Chisik Island. so the island is, in part at least, synclinal in
structure. Numerous small faults and probably seyeral larger ones
were observed on the south shore of the bay.
COAST BETWEEN TUXEDNI AND CHINITNA BAYS.

Th(' shore of Cook Inlet from Tuxedni Bay to Chinitna Bay is
mostly a low, sandy beach. behind which is a marshy flat. Except
at the mouth of Tuxe(lni Bay, the hills are a mile or two back from
~~-~~-~----~-----

Martin, O. C., and Katl':, I~' . .T., .\ gC'ologir' r('('onnniR~an('f' of the Iliamna region,
Alaska: U. S. Geol. SUI'V('Y Bull. 48G, Pl'. Gll~74, 77~7P" Ill1:!.
til
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the shore. The easternmost of these hills
form a monoclinal ridge parallel to the shore.
They consist of the rocks of the Naknek formation, haying a dip of 10°-30° E.
CHINITNA BAY.

The upper end of Chinitna Bay is at or
near the western edge of the presumably
Lower .Turassic porphyries awl tuffs. These
rocks form all the outcrops on the western
half of the north shore of the bay. The eastern half has magnificent exposures of the
Chinitna and Naknek formations. At the entrance on the north shore is a lone outcrop of
Tertiary rocks which is separated from the
nearest Jurassic rocks west of it by an interval of sand beach and marsh. The southern
shore has outcrops of Tuxedni sandstone near
the head of the hay, and of Chinitna shale
and N" aknek formation near the entranc;).
Marshy land intenenes between them.
The structural relations of the porphyries
and tuffs to the sedimentary rocks east of
them coul<l not be directly determined. The
faet that w('sternmost outcrops of sedimentary beds are of the Chinitna shall' on the
north shore but of the Tuxedni sandstone
on the south shore, an<l that in each case the
conceale<l intenal is not large, suggests that
this contact is a fault. The ('onceale<l interval on the north shore of the bay may contain a narrow belt of the Tuxedni sandstone
alHl is so indicated on the geologic map (PI.
YIII) and on the structure section in figure 3.
The presence of a fa nIt is also indicated by
the fact that the contact of the Tuxedni sandstone with the porphyries an<l tuffs has here
transgresse<l eastward in comparison with its
position on Iniskin Bay, so that there is on
the north shore of Chinitna Bay only one
fol<l between the eastern border of the porphyries and tuffs an<l the coastal monocline,
whereas on Iniskin Bay (see p. 48) there are
seyeral folds in this interyal.
The exposures of the N"aknek formation
at the mouth of the bay are part of the

..
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eastward-dipping monoclinal belt which extends parallel to the
coast northward to Tuxedni Bay. The dip of the beds of the
Naknek formation just within the bay is from 20° to 25° hut
flattens going westward until, at a point about 3 miles insi(le the
hay, the Chinitnlt shale expose(l on the north shore is almost horizontal. ()bs(~I'\'ations made at a distance from the outcrops suggested
that the dip tums ,vestward just before the contact with the volcanic
rocks is reached.
Exposures on the south shore of the bay are lacking between the
cliffs at the entrance to the hay and those near its hea(l. Eastward
di p ,,,as observed at hoth these points, but conditions farther south
indicate that several folds may be present in this concealed interval.
The Tertiary rocks on the north shore of Chinitna Bay near the entrance are horizontal. It may he that the general stru~ture -has flattened at this point, and that the underlying .Jurassic rocks also are
horizontal, or the latter may continue dipping eastward beneath the
Tertiary rocks which lie unconformably upon them in the attitllde
of deposition.
The structural facts observed on Chinitna Hay are presented graphieally in figure 3.
COAST BETWEEN CHINITNA AND INISKIN BAYS.

The shore of Cook Inlet from Chinitna Bay to Iniskin Bay consists of rocky cliffs giving clean but not very thick sections of the
massive rocks of the Naknek formation. A range of hills parallel to
the coast an (I monoclinal in structure lies close to the shore and eontains the Naknek formation on its erest and east side an(l the ChinitnlL
shale on its ,Yestern slope. The (lip here, as in the continuation of
this ridge north of Chinitn:t Bay, alreluly descrihed, is uniformly
eastwan1. The ridge is hroken through by drowned valleys at Dry
N.

FIUVIn)

s.

4. -Htrudure ~ection un east Hhor(' of Oil Bay.
H, Tux('dni sandstone; 8h,
Chinitna shale; c, cong-Iom{'rab'; N, ~aknd{ formation.

anel Oil bays. At Oil Bay magnificent exposures of the rocks of the
Naknek, Chisik (?), and Chinitna formations reveal the monoclinal
structure of the range, as shown in figure 4. The strike parallels the
shore throughout the lenb>th of this belt, and the dip varies from
20° to 45°. The steepest observed dip is about a mile south of Chinitna Bay. The dip flattens eastward from the monoclinal ridge, and
on the end of the low point at the entrance to Oil Bay and on the
islands between there and Iniskin Bay it is almost horizontal.
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INISKIN BAY.

The rocks exposed on Iniskin Bay consist of the presumably Lower
Jurassic porphyries and tuffs with intrusive masses on the west and
north shores, and of sedimentary Jurassic beds on the east shore.
The latter lie in parallel belts consisting successively from north to
south of the Tuxedni, Chinitna, Chisik, and Naknek formations. The
structural relation of the sedimentary to the older igneous rocks is in
part due to faulting, as is shown in figure 5, although at one locality
the Tuxedni sandstone was observed to overlie porphyries and tuffs
unconformably.
The sedimentary formations are flexed into open folds and are cut
by faults. The dips are low and gently undulatory for the greater
part of the length of the shore. Several folds are present, of which
the most prominent is the monocline, exposed on the lower part of
N.

s.

Yz

'--~'_-L

_ _ _-"-_ _ _3, Miles

;;.-Generalized structure section on east shore of Iniskin Bay. ig, Igneous rocks;
s, Tuxedni sandstone; p, porphyry; sh, Chinitna shale; N, Naknf'k formation; c, Chisik
conglomerate.

FW1JUE

the bay. This is the southern end of the monoclinal block which has
been described above as extending down the coast from Tuxedni
Bay. The section in figure f) is believed to represent the structural
details exposed on the east shore of the bay.
URSUS COVE.

The rocks exposed on n rSlls Cove consist of the Lower .J urassic
igneous rocks on the south shore, the Kamishak chert (Upper Triassic), with its associated igneous rocks and with possibly some older

6.-Sketch showing Kamishak chert overthrust upon Naknek formation at mouth
of Ursus Cove. a, Triassic cherts and limestone; b, Naknek shales and sandstones.

FIGURE

limestone, on the greater part of the north shore, and the shale and
sandstone of the Naknek formation on the north shore at the entrance.
The structural relations of the various igneous rocks to each other
and to the Kamishak chert are not known. The Kamishak chert
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is strongly folded and appears to lie in a syncline. In its deformation
some minor faulting is known to have occurred, and the weaker beds
are in places severely contorted. A beautifully exposed fault (see
fig. 6) at the north entrance to the cove shows the Kamishak chert
overthrust upon the Naknek formation~ which is locally folded into
an overturned syncline with its axial plane dipping west. This fold
either dies out northward or is more probably cut off by the eastward
transgression of the fault, for where the latter cuts the shore about 2
miles north of Ursus Cove the Naknek formation is almost horizontal.
COAST BETWEEN URSUS COVE AND BRUIN BA.Y.

The fault seen at the north entrance to U rsus Cove cuts the shore
of Cook Inlet again just south of Ursus Cove and separates the
igneous rocks exposed on the south shore of the cove from the Naknek
formation, which forms the shore of Cook Inlet almost as far south
as Bruin Bay, a distance of about R miles. The Naknek formation
is practically horiJlontal where it is exposed on the foreland south of
Ursus Cove. The outcrops on a small indentation of the coast known
as Rocky Bay consists of about 75 feet of dark-gray shaly sandstone and sandy shale that resemble some of the beds in the upper
part of the section on Oil Bay and contain A ucella and other fossils
(No. 3090). Along the coast between Rocky Bay and the fault contact with the Triassic rocks just north of Bruin Bay there are strata,
possibly 800 feet thick, which overlie those seen at Rocky Bay.
BRUIN BAY.

The rocks on Bruin Ray include the Triassic rocks or the Kamishak
chert, the .T urassic rocks of the Naknek formation, and some granitic
intrusives. The rocks of the Kamishak chert are closely crumpled
and cut by numerous small faults. The broader structure of these
rocks could not be determined. By the southern continuation of
the fault seen at Ursus Cove they are overthrust upon the Naknek
formation, which here lies horizontal or is flexed into very gentle
wavy folds whose dips do not exceed a few degrees. The granitic
rocks are intrusive into the Kamishak chert, having been intruded
after the chert was folded. The exposures on the cape at the south
entrance to Bruin Bay and in the cliffs for about 5 miles south of
this point consist of nearly horizontal beds of dark-gray sandstone
and sandy shale belonging in the Naknek formation and having a
thickness of at least 500 feet. N either the top nor the bottom of
the formation is exposed, the contact with the adjacent Triassic rocks
being a fault. Aucella and other fossils (No. 9032) were collected
near the entrance to Bruin Bay.
6024°-21---4
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COAST OF KAMISHAK BAY SOUTH OF BRUIN BAY.

The shale and sandstone of the Naknek formation in the cliffs at
the entrance to Bruin Bay continue southward in an unbroken series
of cliffs for about 5 miles to a place where the great overthrust fault,
which has been traced southward, cuts the cliffs and brings up a
series of massive or poorly bedded rocks that may he Triassic sediments, but that, as seen from the water, look more like fine-grained
homogeneous crystalline rocks. These rocks extend southward to
the south end of the cliffs. The shore for 5 or 6 miles south of the
end of the cliffs is low and sandy, with no rock outcrops.
At the head of Kamishak Day horizontal beds of sandstone, shale,
and conglomerate of un<1etermine(l age appear on the west shore and
horizontal beds of the Naknek formation on the east shore. The relations of the two s('ri('s of rocks \wre not fletermined.
The Naknek formation is exposed almost continuously in the cliffs
on the south shore of Kamishak Day for about ]0 miles west of the
month of Douglas Ri\'er. The exposures are of nearly horizontal
buff and gray saIlflstone. llll(l some beds carry numerous fossils, of
which Auccl1a is most ahundant. A very striking hut apparently
not important unconformity was obsened near the mouth of Douglas
RiYer. The character and relations of the beds at this unconformity
are shown in the following section, which was measured by T. W.
Stanton:
8('dion of part of Naknci" formation on south 8ilorc Of Kamisilah; Bay nea,r
mouth of flollg/ns Rircr.

Feet.
Gray sandstone with rrtnny fOSSils (1'\0. R09fi) in lower parL __ 50
Unconformity ..
BrowniSh-yellow cross·lwddf'r1 sandstOl1P. Illostly \"('r~' friable
awl barn'lI of fossilf'. Lilmitized wood, Ta1!r-redi(/. etc. (No.
ROD7), np:tl' top and J/odio/a, etc. (C\'o. RODS). 25 fept ahove
base ___________________________________________________ 100
Gray sandstone, with some IIIasses wl'atherp(] ypIlowish hrown.
AU(Tlln, pte. (No. 30flfl), 70 feet above base and 1'nncredia,
etc. (1'10.3100),50 feet aboyE' base_________________________

75

The total thickn('ss of the Naknek formation along this part of the
coast was not determinc(l. The top and bottom of the formation and
its contacts with other formations were not observed. The rocks are
in most places nearly horiilontal and nn(lulate gently, so that only a
slight thickness is exposed at the base of the cliffs. Similar horizontal
rocks appear to extend inland up to an altitude of 800 or 1,000 feet,
there forming the hilltops. The structural relations of these beds to
the granites and other rocks south of them in the mountains and east
of them on the coast arc not known.
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SEgPAGES.

The surfal'e indications of pe/roll'um ill this region consist of seepages or oil springs and sO-('alled " gas springs." In the seepages the
petroleum may be seen oOl;ing frollt the ('racks in the rocks or from
the soil. The known seepages are all in the lowlands on the coast of
Cook Inlet, most of them between Chinitna and Iniskin bays, where
many claims have been staked as petroleum land and several wells
have been drilled. The geology and the indications of petroleum in
this district have been already described in several reports, from
which the faets prescnted below are taken.
A copious spepage was seen on the east shore of Iniskin Bay, about
1,000 feet below the lower cahin, between high and low tide. The flow
is more or less intermittent, and is often so strong that the oil collect~
in large blotehes on the pool or even covers its entire surface. At one
point in this seepage the oil was seen issuing from a crevice in the
shale of the upper part of tlw Tuxedni sandstone.
A number of large seepages are reported to be near the cabin at
Oil Bay. From the bottom of one of these the petroleum rose almost
continually, the flow varying, however, from time to time, now almost
ceasing, now becoming very strong. It is frequently possible to skim
seyeral quarts of petroleum from the surfa('e of the pool, as was done
for the test recorde(l on page 5,1.
Abont 2 miles west of the beadl at Dry Bay is a so-called "gas
spring," in whi('h gas of unknown composition rises in a continuous
stream of bubbles to the surface of the water. From the north shore
of Chinitna Bay both oil and gas springs have been reported, but they
were not seen by the writer.
All these seppages aIHI gas springs are on the outcrop of the Tuxedni sandstolll'. Their stru('tural position is a short distance northwest of the monocline describe(l above (pp. 44--48) as extending
paralIc-I to the ('oast. A broa(l, flat-topp('(l anti('line is heliewli to lie
northwest of this monocline, although there is evidence (fig. 5, p. 48)
that the struetlll'e may be further complicated by the presence of a
fault, which marks the northwest edge of the helt of monodinal dip.
The seepages are at or very ('lose to the line on which the dip changes
from nearly horizontal to steeply ineiinell. If the fault extends
throughout this belt the seepages are probably on or near it and are
intimately related to it genetically.
Seepages are also reporte(l from the shores of Kamishak Ray, especially on the south shore at Douglas River. The rocks in this region,
as far as seen by the writer, are the shales, sandstones, and conglomerates of the Naknek formation. They are horizontal or haye very
gentle dips over large areas.
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WELLS.

,

Indications of petroleum are said to have been discovered in this
region about 185:3. The first samples were taken out in 1882 by a
Russian, named Paveloff. Claims were staked in 1892 by Edelman,
near the heads of the creeks entering Oil and Dry bays, but these
claims were abandoned. Pomeroy and Giffin staked claims at Oil
Bay in 1896, organized the Alaska Petroleum Co. in 1897, and began
work in 1898. The first well drilled at Oil Bay is said to have been
put down in 1898, but any work done at that date' was doubtless
merely preparatory drilling. Drilling was also reported 20 at Oil
Bay in 1900, but Oliphant 21 says that the well at Oil Bay was started
during the summer of 1902, although unsuccessful attempts had been
made to land machinery in 1899 22 and to begin drilling in 1901.23
When the writer was at Oil Bay in August, 1903, the first well was
completed and preparations for drilling the second well were underway.
The first well at Oil Bay is said to have been drilled to a depth
of more than 1,000 feet. No log of this well or any other authentic
information containing it can be obtained, as the property has
changed management several times. According to report gas was
encountered all the way below 190 feet, and considerable oil was
found at a depth of either 500 or 700 feet. The flow of oil is reported
to have been 50 barrels a day, but it may be doubted whether any
such quantity was obtained. On drilling deeper salt water under
strong pressure was encountered, which shut off the flow of oil. In
1903 the well was said to be more than 1,000 feet deep and afforded
a continuolls flow of gas, which at times became very strong. Attempts were made to shut off the flow of water and either to recover
the lost oil or to drill deeper, but without success.
During the summer of 1904 a second well was drilled at Oil Bay
about a quarter of a mile west of the first well. The log of this well,
according to Mr. August Bowser, who was in charge of the drilling,
was as follows:
Record of well No.2 at Oil Bay:
Sandstone_ -- ------ - -- - __ - ________________________ .____ ____ 200
Shale ____________________________________________________ 120
Oil and some gas _________________________________ .________
1
Shale (caving) ------- ____________________________ . ________ 129

450
Report of the Governor of the District of Alaska [for 1DOO], pp. GD-60, 1900.
Oliphant, F. II., Petroleum: U. S. Geot Survey Mineral Resources, 1D03, p. 6D1, 1904 .
.. Oliphant, F. II., Petroleum, in Mineral Resources of the U. S. for 1899: U. S. Geol.
Survey Twenty·first Ann. Rept., pt. 6 (continued), p. 167, 1901.
23 Oliphant, F. H., Petroleum: U. S. Geol. Survey Mineral Resources, 1901, p. 208,
1902 (not in bound volume).
20
21
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The well was abandoned at a depth of 450 feet, because the shale
caved so badly.
During the summer of 1904 a third well was drilled about 250 feet
south of the second. The general sequence of strata is reported to
be the same as in the second well, the shale continuing to the bottom
of the hole. The well was cased to a depth of 630 feet. Oil and
gas were reported at a depth of 770 feet, where there were three oil
sands, each 6 to 8 inches thick and 4 or 5 feet apart. The output
of the well is said to have been about 10 barrels a day. Caving
rock was encountered at 830 feet. Work was stopped at a depth of
HOO feet at the end of the season. Considerable gas is said to have
been encountered, and the pressure at some depths was reported
to be strong enough to blow the water up in the derrick to a height
of 20 feet.24
No information is available concerning operations at Oil Bay in
IH05 and 1906. No drilling has been done since 1906, and in 1909
the oil camps were abandoned.
The Alaska Oil Co. was organized in 1901 and began operations
at Dry Bay in 1902. The first well at Dry Bay was drilled in the
summer of 1902 to a depth of 320 feet without encountering oil.
A Star rig was used. The well had a diameter of 8 inches to a
depth of 212 feet and of 6 inches to a depth of 320 feet, where the
tools were lost and the well abandoned. A second well was started
in August, 1903, in close proximity to the first, but not much was
accomplished, and work was discontinued a few months later because
of an accidtmt to the machinery. No drilling has been done at Dry
Bay since 1903.
CHARAC'n]R OF TIn] PETROLEUM.

A sample of petroleum from the seepage at Oil Bay was collected
by the writer by skimming the oil from the surface of the water,
where it was continually rising from the bottom of the pool. An
effort was made to obtain as much of the fresher oil as possible.
Vegetable and earthy impurities were removed by straining through
coarse cloth. Water could not be entirely removed. Oil for lubrication at the neighboring wells has been obtained from these pools
in this manner.
The fresher oil is dark green. That which has remained on the
surface of the pool for some time is dark brown.
The oil has doubtless lost a large part of its volatile constituents,
so that the analyses do not represent the composition of the live oil
from wells in this region. Such live oil would have a lower specific
U

Information in thiH paragruph was furnished fly Mr. August Bowser.
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gravity, a higher percentage of thc morc volatile constituents,
and a lower percentage of the less volatile constitucnts, residue,
and sulphur. It would certainly be better than these samples in
all respeetsand would resemble them in having a paraflin base and
would doubtless be a rcfining oil.
This sam pIc was submitted to Penniman & Brownc, of Baltimore,
~who I'ctUI'Il the following report on their tests:
']'(,8t8 of sUillJile of 8CCPU!ff' petroleum from Oil HUI!.

(irsyitv

("Baum~).

Distillation by Engler's method:
Burning oil (distillation up to 300" C., under atmospheric pressure) ......... .
Lubricating oils (spindle oils) (120 mm. pressure, up to 300· C.) ............ ..
Lubricating oils (120mm. pressure, :100"_3:;0" C.) ........................... .
Paraffin oils (by destructive distillation under atmospheriC pressure) ....... .
Coke and loss .............................................................. .
Sulphur ................................................. ~ ___ ... __
Specific grayity ofcrudo oil at 60 0 F., O.9.~57, or 16.5 0 Baume.
Initial hoilinl( point, 230· C.

13.2
:\9.2
19.6
22.4
5.6

29 . .'>
22.6
17. g
20.4

100.0
O.09S .... _.......

'I'lw luhri('ating; oils were distilled undl'r diminishing pressure, according to
refinery prnctice, until signs of deeompo;.;ition set in. The residue ohtainpd was
unsuitable for mnking crlinrler stock ana was therefore distilled for paraffin
oils. '),hel'l' pnraffin oils ('0I1tain a considl'rahlc quantitr of solid parnfTIn-ho\\'
much it was not pl'aetit-ahlp to (let ermine with till' small quantity of oil test .. (!.
'l'he iodiue allsorvtion o/' the oil,; Hlill distillates \\'as (letermined by Hanus's
method (solution ~tall(ling; 4 hours) aIHI is lIere tablllatpd:
Iodine alJ80rJ!tioll of oil.~ ({nil 1li.~tillate8 from Oil Bay.

Per cent
of iodine.

Burning oil ---- __________________________________________ 17. 8
Luhricating oil ____________________________________________ 26.2
Heavy lubricating oiL ____________________________________ 35. 8

For ('oIlljJarison, ~alllpl('s of similar oils WPI'P obtaine(l from tllP Standard Oil
an(1 tlw iodine ll11mlH'I'R dptermiJw(1 as follows:

(;0.,

lollinc a/J8ol'ption of C()lIIl11crf'ia/. oils.

Ppr cent
of iodin".

Light distillpd ll1hJ'irating oil (spin(lle oil) _________________ 32.0
Dark luhricating; oil (engine oil) ___________________________ 45,4
The humillg' oils ",pJ'e t<'ste(1 in a RIllall lamp anti fOUIl(1 to giYe a good flame,
All thl' oil was eonsumed without inrrusting the wiek or corroding the burner.
The oil has a paraffin base, and the products of distillation are" sweet." \Ve
are informed that this sample is a "seepagp oil." If a sufficient yield call be
ohtainpd hy drilling', an oil suitable for refining may be eXl)(>eted, containing a
very much larger quantity of the more de,;iruble lighter products.
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CONCLUSIONS.

The seepages on the m'st coast of Cook Inlet, especially those between Chinitna and Iniskin hays, indicate that the .Turassic rocks
may ('ontain considerable petroleum.
The results of the drilling are not espe('ially encouraging, but it is
said that some oil was found in the wells. (See pp. 52---53.) The wells
that have been drillCll are too few, too shallow, and were drilled in
too small an area to give a final test of the possibilities of the field.
The stratigraphy amI strllcture of certain parts of the district are
not unfavorable to the occurrence of oil. The coarse and porous sandstones that contain an abundance of organic remains, especially those
in the lower part of the Tuxedni san(lstone, may be regarded as possible oil sands and as the probable source of the petroleum and gas
that are escaping at the seepages. The areas in which tlHl structure
is most favorable for the [l('cumulation of oil include the crest of the
easternmost anticline, ,yhich extends from Iniskin Bay to Chinitna
Bay. flome faulting, however, has occurred on and nt'ar the ('rest of
this anticline. The effect of this faulting on the accumulation of oil
is not known. No statement can be made concerning possibly favorable localities for drilling in the area west of the crest of the main
anticline, except that further iIl\oestigations may reveal them. In
general, hmYl~ver, this western area does not appear to he so favorable as the main anticline, but special localities where the conditions
are favorable may be found. The mon()("linal bdt along the coast,
including its northern extension from Chinitna Bay to Tuxe(lni Bay,
and any possible extension into the llnSllI'Yeye(1 region north of
Tuxedni Bay, must also now be regarded as less fann'able for the
occurrence of oil. This conclusion is based on the steep (lips and on
the fad that inmost of this area the possible oil saIl(ls in the Tuxeuni
sandstone lie too deep to be reached by the (lrill. It is possible, however, that favorable areas of gentler dip or higher oil-bearing horizons, perhaps in the Naknek formation, mny he foun(l.
Some of the areas o("eupied by the Naknek formation on Kamishak
Bay, especially those in the vicinity of Douglas RiYer, ,yould seem
to be more promising prospective oil fieills, at least as far as structure
is concerned, than the (listrict north of Iniskin Bay, where the wells
were drilled. It shoulll be noted, however, that in the known areas
of gentle dip along the coast the snpposCll oil-bearing beds in the
Tuxedni sandstone lie so deep that they are beyond the reach of the
drill. Th is part of the coast is, moreover, a very difficult place to
land machinery, for the bays are all shallow and filled with :'ocks,
and nllmerolls ulleharteJ reefs extend out many miles from shore.
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ALASKA PENINSULA.
INTRODUCTION.

Seepages of petroleum on Alaska Peninsula, especially in the
vicinity of Cold and Portage bays and Becharof Lake, have been
known for many years. The seepages described as "near Katmai"
(see bibliography, pp. 76,79) are believed to be the seepages between
Cold Bay and Becharof Lake. Four wells were drilled near Cold
Bay in 1903 and 1904, but no oil has been produced there in commercial quantities, and the camps have been abandoned for many
years.
Seepages have also been reported to occur on Aniakchuk River, on
the peninsula between Kujulik and Hook bays, on the north end of
Chignik Bay, and on the shore of Shelikof Strait about 20 miles
southeast of Cape Douglas.
Cold Bay is on the east side of Alaska Peninsula near the west
end of Shelikof Strait, nearly opposite the southwest end of Kodiak
Island. The bay is roughly triangular, is about 10 miles long and 7
miles wide at its mouth, and includes a large area of deep water.
The harbor at Cold Bay is open throughout the year, but it is subject to violent winds and the known anchorages are not very secure.
The harbor has not been surveyed, and it is possible that a survey
might disclose more satisfactory anchorages and landing places. It
is also possible that a survey of some of the neighboring bays might
find good harbors.
The surrounding country is an upland that stands in general about
750 feet above tidewater and is surmounted by gently rounded or flattopped hills. The higher peaks rise to an elevation of about 1,500 feet,
but farther back from the coast in the central part of the peninsula
there are high mountains. Among these mountains is the volcano
Peulik, a peak about 5,000 feet high, which is on the west sftore of
Becharof Lake about 35 miles west of Cold Bay.
In this district there is no timber that can be used either for fuel
or for construction. When the wells were being drilled in 1903
and 1904 derrick timbers and blacksmith coal were imported and
the petroleum residue from a local deposit (see p. 64) was burned
under the boilers. The only trees are a few small cottonwoods, willows, and alders, which grow along the banks of the streams. The
flat lowlands on the shores of Cold Bay are covered with deep grass,
but the hillsides and uplands bear no vegetation except moss, scattered tufts of grass, and small growths of brush.
The account of the geology and petroleum given below is based on
reconnaissance surveys made in 1903 and 1904. The more important
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results of those surveys have already been published/ 5 but some details concerning the stratigraphy and structure are here presented
for the first time.
GEOLOGY.
GENERAl, FEATURES.

The rocks of the Cold Bay district (see PI. IX) include Upper
Triassic shale, limestone, chert, and igneous rocks; Lower .Turassic (~) shale and sandstone; Middle Jurassic (~) sandstone, shale,
and conglomerate; Upper .Turassic arkose, conglomerate, sandstone,
and shale; and post-.J urassic (chiefly Hecent and Tertiary
volcanic rocks which occur in a belt along the axis of the peninsula.
This belt includes several volcanoes, some active and some dormant,
among which are Mount Peulik, near Becharof Lake, on the border
of the Cold Bay district, and Mount Katmai, a little farther east.
Granite and other coarse crystalline rocks are reported from the
interior of the Alaska Peninsula and may underlie the Cold Bay
district. Cretaceous and Tertiary rocks occur in other parts of the
Alaska Peninsula but have not been found ncar Cold Bay. The
main structural features are broad, open folds, whose axes parallel
the coast, trending about northeast. The dips of the strata do not
generally exceed 11)°. Rome faults have also been noted.
A number of oil seepages occur in this field, some of which are
strong. At one of these seepages there is a considerable flow of gas.
The known seepages are on the outcrops of the Upper (and Middle ~)
.Turassic rocks, and the oil-bearing beds are believed to be the general equivalent of those of Cook Inlet.

n

TRIASSIC ROCKS.

Triassic rocks are exposed in Alaska Pf'.ninsula, as far as known,
only between Cold and Alinchak bays. They form the northeast
shore of Cold Bay for at least half a mile inside Cape Kekurnoi and
probably extend continuously northeastward along the shore of
Rhelikof Strait to Alinchak Bay, where they outcrop for at least a
quarter of a mile along the southwest shore of the bay and on some
of the islands in its mouth.
The exposures at Cape Kekurnoi consist of crumpled limestone
and calcareous shale cut by dikes and sills of basalt. Within the bay
•• Martin, O. C., The petroleum fiE-Ids of the Pacific coast of Alaska, with an account
of the Bering River coal deposits: U. S. Geol. Survey Bull. 250, pp. 50-59, 1905; Notes
on the petroleum fields of Alaska: U. S. Oeol. Survey Bull. 259, pp. 1:l4-1:lfl, 1 flOr..
Stanton, T. W., and Martin, O. C., Mesozoic section on Cook Inlet and Alaska Peninsula: Bull. Oeol. Soc. America, vol. 16, pp. :lfl3-397, 401-402, 1!lOlJ.
Atwood, W. W., Oeology and mineraI resources of parts of thi' AlnRka PoninRula:
n. S. (lPol. Survpy Bull. 4fl7. pp. :l0-3;'. 120-124, Ifll1.
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the dip becomes uniformly westward at angles of about 20°, the cliffs
exposing a thickness of about 700 feet of limestones and shales similar to those at the cape. Fossils consisting exclusively of Pseudomonotis 8ubeircularis (Gabb) are distributed through the upper half
of the strata and were collected at several localities (:1107) from a
quarter to half a mile northwest of the cape. Similar calcareous beds
about 100 feet above the highest note<l occurrence of P8eudomonoti8
yielded a small collection (X o. :3l0S) of ammonites. A gradual
change in the lithologic charader of the beds, the rocks becoming
less ea19areous, begins a short distance northwest of and stratigraphically above this locality. The beginning of this change is regarded
as marking the top of the undoubted Triassic rocks. The overlying
beds may also belong partly or wholly in the Triassic, but as there
are reasons for believing that they may be at least in part Jurassic,
and as there is 110 e\OideIlCe of a brpak within them, they will be discussed with the ,Turassic rocks on page 59.
The rocks exposed on Alinchak Ray, named in order or age, are
basic igneous rocks, contorte(l eherts, and shales and limeston(~s that
contain Pseudornonotis (No. :3129). The hells that yield P8('udomono tis crop out for about 500 feet along the shore. They differ in
dip from place to place, but they are nearly everywhere steeply inclined and at some places reach an angle of 45°. The next exposures
are a quarter of a mile farther up the shore and consist of ,Turassic or
possibly Triassic rocks. (See p. 60.)
The known fauna of the Upper Triassic rocks of Alaska Peninsula consists practically of a single species, P8cur/ornonotis 8uuciTculari8 (Gabb), which may be the same as Pscudo11/onotUi ochotica
(Keyserling) of the Triassic rocks of Europe and Asia. This species
is characteristic of at least part of the McCarthy shale of the Chitina
Valley and has been recognize<l at many other localities in Alaska.
It indicates a horizon correspon<ling to the uppermost Triassic of
California and to the N oric of Europe.
This species has been rOllnd on the Alaska Peninsula only in limestone and shale, which are underlain, on Alinchak Bay, by contorteu
cherts in which no fossils have thus far been found. The stratigraphic conditions are possibly similar to those on the west coast or
Cook Inlet, where this same species is abundant in the uppermost
shaly and calcareolls members of the beds that have been referred
to the Kamishak cherL but not in the more massi ve chert beds below.
JURASSIC ROCKS.

The Jurassic rocks or Alaska Peninsula include the direct southwestward extension of the .Turassic rocks on Cook Inlet and constitute a section which, when fully known, will probably be found to
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rival if not excel the section of Cook Inlet in thickness and completeness. Most of the formations and faunal zones at Cook Inlet are
now known on Alaska Peninsula, which contains also some Lower
or Middle .Turassic strata that are but little known and that are
apparently absent on Cook Inlet. The contact of the Jurassic with
the Cretaceolls rocks is also exposed Oil the Alaska Peninsula but not
on Cook Inlet. The general section of the .Turassic rocks on Alaska
Peninsula is as follows:
(/('ncral 8cf'lioll of .Jurassie 1'oek8 on Alaska Pcninsula.

Upper Jurassic:
Feet.
Naknek formation (arkosf>, eong-Iolllerat:f>. samlstone, and shal!') ____________________.. __ ._. __ 3.000---5,000
Upper and Middle .Turassic:
Sandstones, shalf'S, and conglomerates carrying
the faullll of thp Chinitna shalp _______________ :1,800---4,300
Beds of unknown character at Dry Bay Hnd npar
Becharof Lake with the fauna of the Middle Jurassic Tuxedni ~;nllllstoll!'.
Lower or Middl!' .IuraRsie:
Bells of unknown ehamcter at Kialag\'ik Bay
with a Low!'r Oolitp 01' Upper Lias fauuu.
Lower .Iurussk or Upppr Triassic:
Shales and sunllstnnes at: CollI anll Alinehuk
bays __________________ --------.- ""----.2,0001

The Triassic rocks on the northeast shore of Coltl Bay (see pp.
57-58) appear to grade npward, with no abrup't change, into less calcareous beds, which <10 not contain the charaderistic Upper Triassic
fauna. The change begins about half a mile northwest of Cape
Kekurnoi, which is at the eastern entrance to Cold Bay, and the
first several hundred fe~lt of strata overlying the known Triassie
beds is barren of fossils. Beds of fissile somewhat calcareous sandstone containing ammonites, pelecypods, anl1 plants (No. 3109) (see
p. 58) were seen a mile northwest of the cape at a horizon about
700 feet above the highest observed occurrence of Triassic fossils. The general aspect of the ammonites from this locality, aeeording to Stanton, is .Turassie rather than Triassic, but the fossils
are unlike any previollsly known from Alaska. A little :farther
northwest along the shore, 200 or 300 feet higher, a few more ammonites were collected (No. 3110) and a few specimens of Rhynchonell!1 were obtained from a boulder (not in place) on the beaeh.
These ammonites, according to Stanton, include two or three genera
of .Turassic aspect and are probably Lower Oolite or older. Another
small colle('tion of ammonites and pelecypods (No. 3111) was obtained a short tlistance south of a large waterfall about 1-1 miles
northwest of Cape Kekllrnoi, ahout 1,800 feet stratigraphically above
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the highest beds containing Pseudolilollotis. There is a sharp change
from sandstone to shale at this place and the dip abruptly changes
from 18° to 28°. These changes possibly indicate a fault. The
next rocks exposed on the shore northwest of this locality are soft
brownish shales several hundred feet thick, above which is a heavy
bed of coarse conglomerate. The overlying rocks are apparently
Upper Jurassic and will be described on page 6l.
These Lower .Tnrassic (?) rocks probably extend northeastward
through the hills to Alinchak Bay, where a collection of ammonites
(No. 3130) similar to those of lot No. 3109 has been obtained. The
beds that yielded this collection crop out about a quarter of a mile
up the shore beyond the Upper Triassic beds containing Pseudomonotis (see p. 58) and were not studied in detail. The interval between them and the Triassic exposnres is conceale!l and the beds
that overlie them were not observed.
The beds described above include about 2,000 feet of shales and
sandstones, which constitute an unnamed formation of problematic
age. They apparently overlie the Upper Triassic Pseudomonotisbearing beds conformably, and are either overlain by or are separated
by a fault from strata that carry the Upper Jurassic fauna of the
Chinitna shale. It is possible that they may, at least in part, represent the highest Triassic, which elsewhere in Alaska was either
not deposited or was removed by subsequent erosion. It is also
possible that they may include the offshore representatives of the
Lower .Turassic volcanic beds of Cook Inlet. Several horizons that
are known in Europe between the Rhaetic and the Oolite may here
be represented.
Of the few fossils that have been obtained from these bells, neither
the marine mollusks nor the plants are sufficiently characteristic for
the determination of the exact horizon.
An unclescribed Jurassic formation, which has not been observed
in the immediate vicinity of Cold Bay but whidt may outcrop
there, and which almost certainly lll1!lerlies the Middle (?) and Upper
Jurassic rocks of the CollI Bay district, occurs on Kialagvig or 'Yide
Bay, where two collections 26 of fossils have been made, although,
unfortunately, no description of the rocks containing them is available. The fossils indicate that the rocks at this locality belong in
the lowest part of the Mi!ldle .Turassic or near the top of the Lower
.Turassic series. They certainly belong beneath any of the beds
known in the oil fields at Cold Bay or on Cook Inlet, and they are
'" White, C. A., On inv~rt~hrate ,fossns from thp Pacific coast: n. s. Geol. Surv('Y Bull.
51, pp. 64-70, lRS!l. Dall, W. Il., R~port on coal and lignite ot AlaHkn: U. S. Geo\. Survey
Seventeenth Ann. Rept., pt. 1, p. 871, 1896.
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possihly younger than the Lower .J massic (?) rocks exposeu on Cold
and Alinchak bays.
The presence of the Tuxedni formation on the Alaska Peninsula
is indicated hy fossils collected on the west shore of Dry Bay and
near Becharof Lake. The localities at which these fossils were obtained have not been visited by a geologist, so the occurrence can not
be described, nor can even the presence of the formation be positiyely affirmed.
The ol(lest rocks of un(loubtc(1 .Jurassic age on Cola Bay are some
sandstones, shales, and conglomerates that carry the f'adocera8 fauna
(Upper .Jurassic) of the Chinitna shale. The cliffs on the northeast shore of Cold Bay contain a thick section of strata carrying the
fauna of the Chinitna shale, but neither the bottom nor the top of
these beds has been clearly recognized, for the contacts with the
adjacent formations are probably faults. The contact of this formation with the underlying Lower Jurassic (1) shales and sandstones
(sec p. (0) is about 1~ miles northwest of Cape Kekurnoi. Here the
Lower .Turassic (?) rocks are either overlain hy or faultetl against
soft brownish shales, several hundred feet thick, which are overlain
by a heavy bed of coarse conglomerate. Above this conglomerate arc
sandstones interbc<1decl with thinner strata of shale ana conglomerate that form the cliffs for about 2 miles and have an estimated
thickness of probably 1,000 to 1,200 feet. The fossils contained in
lot No. 310G were obtainetl from a fine conglomerate near the top of
these beds. The overlying rocks are massive sawlstones, possibly
1,400 feet thick, overlain hy 200 feet of dark shales. N car the top
of these shales is a thin band with abundant fossils, as in No. 3105.
Above these shales are coarse gray sandstones apr>arently eontaining
no fossils except Helemnitc8 an(l probably 1,200 or 1,50() feet thick.
These be<1s are separatC(1 by a fault from the known Upper Jurassic
rock northwest of them.
The following section was measure(l by T. 'V. Stanton in the
cliffs on the southwest shore of Cold Bay. The base of the section
is at Cape Aklek and its top is at Lathrop's store. Neither the base
nor the top of the formation is exposed.
Section of lJart of (,hi11 il 11 (I. formation on southwcstern shore of Cold Bay.
Fed.

Hhaly

~aml~t()ne

with some heds of shale amI with Belem-

nitc.~________________________________________________

SOO±

Coar~('

gray sandstone with thinnC'r hetls of more shaly
salHlstone and some hands of conglomerate. Cadoceras,
l'hy1/oceras, and Belemnitcs found sparingly from base
to above the mid<lle _________________________________ 1,000

Dark shaly sandstone, with some bC'(I,; of shalt' and thinner
bands and local lenses of con~lom('rate. Belemnites abundant ill conglomerate about 100 feet above the base______

400
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The following section, which was measured by the writer about
10 miles southwest of Cold Bay, shows the character of the upper beds
of this formation and the contact with the overlying rocks:
Section ofparrt of Chinitnu formation on lIillsi·rie C(Mt of l~e.r CrecI<, 1 1I1ilc
above head of Dry Bay.
Feet.

Shale and sandstone (oyerlain by 600 fpet of nrkoRP, sandstone, and shale belonging to NakllPk formation) ___________ 500
Sandstone_________________________________________________ DO
Argillaceous shale _________________________________________ 400
Sandstone, shale, and conglomernte __________________________ 300

All the rest of the Upper .Jurassic rocks now known in Alaska
Peninsula have been grouped in the Naknek formation, which is
composed of beds of arkose, conglomerate, sandstone, and shale aggregating several thousand feet in thickness and carrying a marine fauna
characterized by species of A ucella related to A ucella pallasi and
A ucella bronni. The Naknek formation has been recognized at many
places on the Alaska Peninsula from the shores of Cook Inlet to
Herendeen Bay. It coyers large areas, probably being the most
extensive of the surface formations, and may be areally continuous
throughout the greater part of the length of the peninsula.
The Naknek formation of Cold Bay and vicinity has been described very briefly in a previous reportY It consists of arkose, conglomerate, sandstone, and shale, and rests, without observed unconformity, upon the Chinitna formation, as is shown in the following
section:
Section Of 101l"cr flart of ?'rT!mel< formation on cast side of Re:v Creek about
1 mile above head of Dry B01/.
Feet.

Arkose, sandstone, and shale_______________________________
Chinitna formatioll (shale awl Rn\l(l~tolle, as in seetioll
aboye).

600

The thickness of the Naknek formation in the Cold Bay district
has not been measured but is probably between 3,000 and 5,000 feet.
No overlying formation has been seen.
The best exposures are in the high cliffs along the southwest shore
for about 2 miles below the head of Cold Bay. The southern half
of these cliffs, according to unpublished notes by T. W. Stanton, is
composed mainly of conglomerate, the lower beds being rather
coarse, interbedded with coarse sandstone and with some shaly heds.
One of the shaly beds near the base of the exposure is several feet
thick and contains a few small, indeterminate pelecypods. The beds
"'l\Iartin, G. C., The petroleum fields of the Pacific coast of Alaska: U. S. Geol. Survey
Bull. 250, pp. 52-53, 1905.
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in this part of the cliff are nearly horizontal and have a thickness
of approximately 400 feet. About the middle of the cliff there is fl,
fault, north of which the beds have a much steeper northwesterly
dip and contain no conglomerate but a great thickness of shaly and
thin-bedded sandstones overlain by more massive sandstone, above
which ar(,').· several, hundred' feet of dark sandy shales. The total
thickness between the fault and the head of the bay is probably
1,500 feet. The fossils contained in lot No. 3102· came from the
lower part ot. these be,ds.
, ,The Naknek formation is exposed over a large area between the
head of Cold Bay and the southe.ast shore of Becharof Lake. Several co~lections of ch.aracteristic Upper Jurassic fossils were obtained
on yreeks tributary to Becharof Lake. A large proportion of the
rock exposed in .this area is conglomerate.
S'l'RUC'l'URE.

The'lnost striking structural features are an anticline with a northeast-southwest axis extending from a point 3i miles above the mouth
of Oil Creek· to Kanata and a syncline extending from a point near
the mout4 of Oil Creek northeastward into Cold Bay. The north
end of this syncline is cut off by a .fault which extends up the valley
of Dry Creek. The anticline terminates by flattening out.
The dip is rather un~foJ;'mly northwestward on the north shore of
Cold Bay and on the north side of. Dry Creek. Along the southeastern side of Becharof Lake it is northwestward and westward .
.On the western. shore of Cold Bay the dip is northwestward or the
beds are horizontal. ,On Dry Bay the dip is southeastward. The
dips seldom exceed 15°, except toward the mouth of the bay, and are
low and regular over wide areas.
'The beds in the region between Becharof Lake and the BecharofCold Bay divide have a uniform westward and northwestward dip.
This dip is reversed again near the center or the peninsula, so that
part of Becharof Lake lies in a syncline, while near its northwestern
shore a sharp anticline is said to rise, which brings to the surface
not only the entire sedimentary series but also the mass of coarse
crystalline· rocks. There is also a great anticline parallel to the
southern coast that has its axis near 'the ends of the forel,ands.
PETROLEUM;
SEEPAGES.

Several seepll,ges occur at the north end of the anticline near the oil
wells (see PI. X), and at all of those seen by the writer the flow Qf
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petroleum is large and constant. One of them furnished lubricating .
oil for use at the wells, and another produced a considerable flow of
gas. Other seepages, not seen by the writer, are reported from
different places along the crest of this fold, near the head of Dry
Bay, and elsewhere between that point and Kanata. Larger seepages
are said to occur on the west shore of the south arm of Becharof Lake.
UESIDUE.

Some of the seepages of petroleum on the hillsides near the oil
derricks 5 miles inland from Cold Bay are continuous; others are
intermittent. The petroleum runs down the hillsides into the watercourses and collects at the bottom in peat bogs. Losing enough of
its volatile constitmlnts by evaporation to become immobile, it remains
there, impregnating the peat and forming over its surface a thick
coating of black paraffin wax.
These deposits have already proved most useful in the development of the region, for the peat, impregnated with the paraffin wax,
is a fuel of great value, replacing even the coal from the mines of
Puget Sound, which was imported for use under the boilers used in
drilling. The deposit that furnished this fuel in 1903 and 1904
covers about 3 acres. In some places the material has been dug to
a depth of about 3· feet without reaching bottom. Another deposit,
which has an area of 3· acres and a thickness of at least 10 feet, has
also been discovered in the vicinity, and many more will doubtless be
found.
Chemical· and calorimetric tests of the petroleum residue have been
made by Penniman & Browne, of Baltimore. The result of their
tests is as follows:
ahemica~

and calorimetric tests of

petro~eum

residue.

Moisture ______________________________________ per cenL_ None.
Volatile matter ___________________________________ do____ 85.40
Fixed cal'bon _____________________________________ c1o____
7.76
Ash _____ .__________________________________ ~ ______ do____
6. 84
100.00
Sulphur __________________________________________ c1o ___
.86
Soluble in gasoIine ________________________________ c1o____ 68.20
Heating value_________________________________ calories__ 8, 198
~

The test shows a material that compares favorably with most of
the coals sold on the Pacific coast. It is, indeed, superior to those
in calorific power, ash, and quantity of sulphur .. The percentage
indicated in the table as soluble in gasoline represents the petroleum
residue, the remaining 31.80 per cent consisting of peat and earthy
material.

65

ALASI{A PEXINStTLA.
WELLS.

Drilling in thE' yicinity of Cold Bay 'YaS bE'gnn in the summer of
Two companies (lr·illed two wells
eacll. Three wells were begtln in the slimmer of 19OH. They are
about 5 miles from the landing on the ",estrTn shore of Cold Bay,
at an elevation of about 7f)O feet above sea le\'el, and are about 9
miles in an air line from Becharof Lake. (Hee PI. XI.)
One of the wells drilled by .T. H. Costello at an elevation of 780
feet near the hra(lwaters of Oil Crerk during the slimmer of 1903
was abandoned in the autumn, because of a crooked hole, at n, depth
of 728 feet, and the derrick was moved to a new site a few hundred
feet distant. Very little drilling had been (lone at this point up to
the time the writer left Alaska, in September, 1904, but it was reported that the well was only spudcle(l In and reached a depth of
15 feet.
190H and was continned in 1904.

..

Loq of C08(ello'8 !I'd I No.1, at Colli Bay.

" Thick· Depth.
I

Sandstone ____ _________________ _
Hard sand with crevices. _... _....
Sand with hard streaks ___________
011 sand. not hard _______________ _
Sandstone with hard strcaks _____ _
I'

~~!l~~~~r;~~~~til'h~~ci '~'t'reai~~ ____ : ~ ~: I

OilsaJl(L ________________________ _

•

Hess.

I'

---;;;-1
76
39

F('(t.
it)
115

~:;

200

40
60
8
82
25

240
300
308
390
415

Soft arRiIlaceous sandstone ______ _
Roft 1l1ue sandstone with oiL ____ _
Small showing of oiL _. _______ .. _
t-iandstone with strpaks of clay __
Rundstolle _... ___ ... __
~
Show of oiL _______ . ______ . _. __
Handstonl' ...... _.. _...... _. _. _..

Ftet.
15
[i

4,)
20
121)
30
50

Feet.
430
435
480
,jOO

620
ti50
700

Another well, also begun in 19OB, was drilled by the Pacific Oil &
Commercial Co., at an elevation of 580 feet, on the divide between
Trail, Dry, and Becharof creeks, to a depth of 1,421 feet. The drill
is said to have penetrated several strata filled with thick residual oil
having about the consistency of warm pitch. This \yell was finally
abandoned in the summer of 1904 because of the strong, eontinual
flow of fresh water. It seems safe to assume that this well is near a
fault. This assnmption may explain the presence of large quantities
of fresh water at all depths an(l the absence of the more yolatile and
fluid constituents in the oil. In H)04 the machinery from this well
was moved to a new location abont 2i miles to the southeast, on Trail
Creek, and here a well was drilled to a depth of 1,524 feet, where the
tools were lost in October of that year.
6024 0 -21--5
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Lug of Pacific Oil & COllllllcrcial Co.'8' lccll Xo. 1, at Cold Bay (c/CnltiOIl, .580
fcct).

________________________

I,_T_nh_~_~k_.-1

SoiL ............................. .
GraveL ......................... .
Blue clay ....................... .
Sandstone ....................... .
Shale ............................ .
Sandstone with showing 01 oiL .. .
"Slate". _. ___ . _. ____ ... __ . _., ___ _
Sandstone (gas pressure at 204 leet).
"Slate and shale" ................ 1
Sandstone ....................... .
Sandstone and shale ............. .
"Slate" ___ ." _. ____ . _... _________ _
Sandstone ....................... .

"Slate" . __ .. _. _____ ._._. ___ ._._._

Sandstone ....................... .
Limestone ....................... .
"Slate" ______ ._. _. -., _. _. -- --. -_.
Limestone ....................... .

"Slate" __ ". __ ",_,_, __ . ____ ."._ ..

Limestone. ___ .... ___ . _.. ____ . ___ _
Sandstone (showing of oil at 435
and H5 fcet) ................... .
Limestone._. ___ . __________ . _.. __
Sandstone ....................... .
"Slate" ___ . __ .' __ . _... _. __ . _____ .
Sandstone ....................... .
"Slate" ___ ._. _. ________ . _. __ . __ ._

Feet.

Depth. __________________________ _

------

Feel.

15
15
5

Sandstone; showings of oil at 522
to 525, (\00 to (;19,525 to 630, and
706 to 719 feet, and an increased
ressure of gas at 645 feet. ..... .
" ilsand"; oil at752to 755 feet ..
Shale; showing of oil at 783 to 785
and at 799 feet and increa8Cd gas
at 785 feet ..................... .
Sandstone ....................... .
"Slate" ......................... .
Sandstone and showing of oil .... .
(ISlate" ......................... .
Sandstone and showing of oil. ... .
HSlatc" ......................... .
Sandstone and showin~ 01 oil .... .
II Slate" ......................... .
Sandstone and showing 01 oil .... .
"Slate and shale" ............... .
Sandstone ....................... .
°Slate" ......................... .
"Slate and shale" ............... .
Sandstone ....................... .
n Slate and shale"; showing of oil
at 1,202 to 1,203 feet ........... .
Sandstone; showing of oil at 1,314
to 1,321, 1,326 to 1,330. 1,342 to
1,349, and 1,419 to 1,421 feet ....

15
30
35
138
152

103
14

8

171

19
4
62
8
62
4
5
46
3
9
12
4
8
.5
28

Thick·
ness. \ Depth.

175
237
245
307
311
316
362
365
374
38fi

390
398

403
431

31
10

462

14
4

481i

22
10

512

472
490
522

Fccl.

-----

Feci.

228
5

750
755

45
37
82
21
7
3
7
132
7
9
12
7
51
21

ROO
837
919
940
947
950
956
%3
1,!J<J5
1,102
1,111
1,123
1,130
1,181
1,202

S

1,210

211

1,421

(l

•

Log of Pacific Oil & COlnlllcrcial 00.'8 'wcll No.2, at Colf1 Ba1l (c/elcati()n, 175
fect at Trail Crcek).

---------------------,-------c----------------------------,---Thick· I Depth.
ness.
\- - - Soil and graveL ................. .
Sandstone ....................... .
Shale ............................ .
Sandstone; showing of oil at 262
to 2!\5 feet ..................... .
Limestone and shale ............. .
Sandstone ................ _..... _.

Sandstone and shale ............ .
Sandstone ....................... .
Shale ............•.•..............

Fcct.
10

I

Pcct.

153
12 ,

10
Hl3
175

9X

273

17
22
15
153
8

312
327
480
488

2'JO

Thick· Depth.
ness.

1
I
------------

------------ ----- -----

Sandstone ....................... .
Sandstone and shale ............. .

8andstone; showing of oil at 857
to 867 feet, steady incrm,,'e of
gas at 950 to 959 feet. .......... .
Sandstone and shale ............. .
Handstone; showing of oil at 1,008
to 1,013 feet, increase of gas at

Fcct.
20
17

Pccl.
508
525

·1:34
3·1

959
993

549

1,542

1,OtH feet, and gaR and showing

of oil at 1,150 feet .............. .

The toolR were lost in October, 1904.
CHARACTER OF THE PETROLECl\I.

A sample of oil from the large seepage at the head of Oil Creek
was collected by the writer in 1904. This sample was obtainecl by
skimming the petroleum from the surface of the pools of water, where
it wat': continually rising from the bottom. An effort was made to
obtain as much of the fresher oil as possible. Vegetable and earth
impurities were removed by straining through coarse cloth. 'Vater
could not be entirely remoyed. Oil for lubrication at the neighboring
wells is obtained from these pools in this manner.

•
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The fresher oil is dark green; that which has remained on the surface of the pool for some time is dark brown.
The oil has doubtless lost a large part of its volatile constitllents,
so that the analyses would not correctly represent the composition of
li\'e oil from wells in this region. Such live oil would have a lower
specific gravity, a higher percentage of the more volatile constituents,
and a lower pprcentage of the less volatile constituents, residue, and
sulphur. It would certainly he better than these samples in all respects and would resemble them in having a par!!-ffin base. It might
not be as good as the Controller liay petroleum but would nevertheless be a refining oil. The sample was submitted to Penniman &
Browne. of Baltimore, who returned the following report of their
tests:
R('port of test8 of oil froln Cold Roy.
0
~pecitk gra \·it~' at 60
F _______________________
Distillation hy Bngll'I"s method:
Initial hoiling poinL __________________ 0 C __
Burning oil (distillation up to 300 0 n, un(lf'r
atmospheric prpssul'p) _________ ._pl'1' eenL_
Luhricating oils (spindle oils) (120 nlln. pl'l'S0
HUI'(' up to 300 C.) _____________ ppl' (·pnL_
Luhriea ting oils (120 mill. pressurp, aoo o C.0
350 U,)-----------------------IWI' ('pnL_
Paraffin oils (hy destructive distillation UIIdel' atlllos[lllerie IH'es~ure) ______ [Jer (:enL_
Cokp al1(1 IOSiL _______________________ do____
Total sulphur _______________________ do____

•

O. !):;47 (1fi.

(j0

B.)

22;-)

l:t 3 (2!).

(j0

B.)

2R. B (:!B.

SO

B.)

lS.3 (lS o B.)
32.0 (20.4° n.)
S,]
0.116

The luhl'icating oih.; werp (listille(1 und!'1' diminishing IlI'PSSUI'P, a('('ol'(ling to
I'efinery pra!'t iep, Imtil signs of (1~'('olllposition Sl't in. 'l'Iw rpsilille was unsuitaille for making ('~-litHlpl' stoek, H1Hl was t1H'rpfore dil-ltillpd for paratfin oils.
Thl'sP pal'allin oils ('ontain a cOlIsi(lerahle quantity of solid varaflin, how l1Iueh
it was not praetieablp to determiIH' with thl' sllIali quantity of oil fUl'Ilishl'd,
The iOlline ahsorption of' the oils amI distiIlatps has hppn detprllliJll'd by
Hanus's method (~'Olution standing four houriS) and the !'('sults an' tahulate(l
below:
Iodine (J/Jsorption of oils antZ di8/il/((/es.
Per (·pnt.

Burning oil ___________________ ~__ _______________________
Lubrkating oil _________________________ ______________ ___
Hpavy luhril'atillg oiL____________________________________

17.2

27.2

in. 2

}.'or eOlllparison, salllilles of similar oils were ohtainpd from the St:uHlanl Oil
Co. lind thpil' illIline numhers lIetermilled as follows:
Light (liHtiliatell Iubrieating oil (spirHlIe oil) _ :12 )){Or cent io(linp.
Dark luhricating oil (engine oil) ___________ 4G.4 per cent iodine.
The hurning oils W(']'P tpstl'(l in a small lamp and found to givl' a go()(l flanH'.
All the oil waS COllsumell without incrusting the wick or corroding the hurner,
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'l'he samplp of {'I'ude oil ffOlll Cold Bay \Yas rtistilleli in such a way as to give
the maxilllullI yipld of huruing oil ; untler thpse conditions :;2.2 ppr cpnt of fair
qualit~· hurning oil was obtainpd.
'l'he oils afe en! ir('I~' similar; hoth haye paraffin hases, nnd thp protlucts of
distillation nre .. s\\"e('t." "'e are informed that th!'sp samp]!'s al'l' ""eppage
oils." If a sutficient quantity can he hatl by flrilling, an oil suitahle for refining,
containing a yery much larg!'r quantity of the IIlore desirable lighter products,
IIlay be obtained.
CONCLUSIONS.

The seepages near Cold Bay indicate that some of the .1 urassic rocks
there may contain considerable petroleum. The reported :oeepage:o
between Colrl and Portage bays and near Becharof Lake apparently
indicate a considerable extension of the pos:oible oil-bearing belt. The
charadeI' of the .Jura:osic rocks at Cold Bay, ,yhich ('ontuin Ilumerous
thick, porons beds and an abundance of organic matter, indicates that
strata from which oil can be generated and in which it can ue stored
extend through a considerable thickness of rocks and over a wide
area. The strudure in parts of the district ,,·here the dips are low
and Ilniform appears to be fanlnlble to the presenee of petroleum.
The dips in a large part of the region do not excee(l 10° or 15°, but
in some areas the dip is steeper and several faults ha Hl been noted.
The few shallow wells that were (lrilled at Cold Bay affOl'ded no conclusiye test of the distriet. Drilling has been restriet('d to a very
small area whieh probably does not include the more promising part
of the district. Certain areas, notably the reported anticlines and
zones of seepages between Cold and l'orblge bays and near the west
arm of Becharof Lake, may he worthy of further t('sts ,vith the drill.
but the ,yells shonlcl he located according to competent geologic
advice.
Probably other areas on Alaska Peninsula may be at least as promIsing as the Cold Bay area. In fact, the entire area of .Turassic sedimentary rocks in the peninsula may be worthy of preliminary prospecting, an(l probably the most promising localities for drilling have
not yet been found.
ARCTIC COAST.

Indications of petroleum haye been reported from several localities
on the Arctic coast and elsewhere in northern Alaska. Petroleum
may be found at many places in the Arctic coastal plain, but even if
an oil pool were discovered in this northern field the difficulties of
transportation would prohibit commercial development except by
enormous expenditures. The only available harbors are shallow
lagoons that are locked in ice for at least 10 months of the year.

II
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An occurrence or petroleum resielue on Smith Bay, about 50 miles
east of Point Barrow, has been described by Leffingwell 28 as follows:
At Cape Simpson, on the west side of Smith Bay, t1wre are two conspicuous
mounds. The writer has been Informed by natives that the northern mound
contained a petroleum residue, but, according to information furnished hy
StefUllsson, this residue is contained in a pool a few hundre(l ~'ards from the
mound. A sample was secured from a keg of thl' material coilecte(j by nativp,.
ill the (,lIlvloy or :\11'. C. D. Brower, of Barrow. It resembles axle grease. All
analysis hy David T. Day is givpn below. The deposit is near thp seashor!',
IInrl the uatives say that a considerahle amount COUlll easily be dug out with
spades.
Composition of petroleum residue from Cape Simpson, Alaska.

Watpr and solu!Jlp matter __________________________ ________
Akoholic extrad (resins aud SOUlP oill _____ ------- -------- __
Naphtha extract:
Light oiL__________________ _______________ ____________
Hpavy oil ___________ _______________ ______ _____________
Benzol extract (asphaltic material) ___ _
Clay and V(-'gptable fiber______________________ ______________

22
8
12
16
11
29

98

•

Another possible occurrence or petroleum is reported on the coast
about ))00 miles farther east, or about ))15 miles west of the AlaskaYukon boundary, where, according to Leffingwell,29 "nati,'es report
another petroleum mounel between Humphrey Point and Aichillik
River, near the coast."
It has been stated by Brooks 30 that an oil seepage was discovere(l
in 1914 near Wainwright Inlet, about 1))0 miles west or Smith Bay,
but later inrormation indicates that the (liscoYery was fartilPr east,
possibly at the Smith Bay loeality.
Another possible indication or petroleum has been founel on Colville River, whieh Stoney 31 described as "a substance callea wood
by the natiYes; it was hard, brittle, light brown in color, very light
in weight, aUlI hurnetl readily, giving out quantities of gas."
According to Dall,32 who may have seen either the specimen
brought out by Stoney or Stoney's lost original report, the material
was possibly ozokerite and was described as
A brown mutprial rPRPmbling powerfully COIllJll'Psspd peat, rpC'alling pitch in
hardness and weight but not brilliant nor dispo~e(] to melt with ill'ut hut making
a dean cut like" plug" tobacco when whittled with a knife. Thi,.; muterlal wus
"Lpffingwell, E. deK., '.l'1", CannIng River region, northern Alaska: U. S. Geol. Survey
Prof. Paper 109, pp. 178-17!1, 191!l.
29 Op. cit., p. 178.
3il Brooks, A. II., The Alaskan mining industry in 1915: n. S. Geol. Survey Bull. 642,
p. 52, 19H1 .
• , Stonpy, G. 1\1., Naval explorations in Alaska, 1900, p. 69.
"" Dall, W. II., Report OIl ('oal and lignite of Alaska: SevenV'enth Ann. Rept. U. S. Geol.
Survey, pt. 1, pp. 818-819, 1896.
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sufficiently int:ammable to ignite ami burn with a steady fiame on applying a
match to Ii corner of it, so that in tlwir cold and weary journey it formed a
most welcome substitute for wood or other fuel for the camp fire.

Reference to Dall's description of this material was made by Redwood,33 who said that" from the description there is little doubt that
the substance is desiccated petroleum."
The possible occurrence of similar material in the Noatak Yalley
is suggested in the following statement: 34
Kear the mouth of tilt' Koatak, not far from the camp of August 25, a prospector reported finding a recent deposit of material that he has used as fuel.
Specimens from this place show a dark-brown, compact material that hurns
readily in the fiame of a match and gives out considerable sllloke amI oil but
leaves practically no ash. David White, who examined the material. rf'ports
that the specimen is composed entirl'ly of large fern spores and resemblt's the
so-called "boghe!Hls." This (Ieposit was not seen in place and no facts as to
its extent or relations were learned. If there is enough of It, the deposit should
have considerable value as a local fuel.

•

The possible presence of an oil seepage near Cape Beaufort is
indicated by 'Woolfe's statement: 35 "I have noticed on the shelving
banks of a small stream that runs through the coal lands an oil
exudation resembling crude petroleum."
The occurrences cited above suggest that there may be petroleum
at many places in the Arctic coastal plain, and that possibly there
may be a more or less continuous oil-bearing belt extending across
northern Alaska. The Arctic coastal plain is composed of nearly
horizontal unconsolidated or poorly consolidated Tertiary and Quaternary sediments, which rest in places upon gently folded Cretaceous
and .Jurassic rocks. The geology of parts of the province has been
(lescrihed hy Collier,36 Schrader,37 and ·Leffingwel1. 38
POSSIBILITIES OF PETROLEUM IN OTHER PARTS OF
ALASKA.

Petroleum may be discovered in other parts of Alaska, especially
in the unsurveyed areas, but the chances of finding it in any of the
better-known districts besides those described in this report are
very small. In much of Alaska there is practically no hope of
discovering oil.
"" Rl'rlwooc1. Bovprton, A treatl," on petrolpum, 3cl I'cl., p. 184, London, 1913.
'~Smlth, P. S., The Nontak-Kohuk region, Alaska: L. S. Geol. Survey Bull. 536,
p. 153, 1\)13.
,. Wooifl', H. D .. The seventh or .\rctic district: Report on population and resources
of AlaHka at the Eleventh Census, p. B3, 18\)3.
'" Collipr, A . .J., Geology and coal resource'S of the Cape Lisburne region, Alaska:
n. S. Geol. Survey Bull. 278. :H pp., 1\)06.
"Schrarler, 1<'. C., A reconnaissance in northern Alaska, across the Rocky :\Iountains,
a 'ong Koyukuk, John, Anaktuvuk. and Colville rivers and the Arctic coast to Cape
Lishurne, in 1901 : U. S. Geol Survey Prof. Paper 20, 139 pp., 1\)04.
as I..etllngwell, E. deK., The Canning River region, nOl·thern Alaska: U. S. Geol. Survey
Prof. Paper lOn, 251 pp., 1!l19.
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The re~ions that can be definitely excluded from the list of possible oil fields indude all the areas of igneolls and minerali",ed rocks
in southeastern Alaska; the areas of intrusive, volcanie, and minerali",ed rocks in the Copper River valley; the areas of metamorphic
and i~neous rocks of Prinee 'Villiam 'Sound, Kenai Peninsula, and
Kodiak Island; the areas of igneous and mineralized rocks in the
Talkeetna Mountains an<l Rllsitna Valley; the areas of schists,
granitps, and other igneous, metamorphic, and mineralir.ed rocks in
the Yukon-Tanana region and other parts of the Yukon Valley;
and all of ISeward Peninsula.
For many ypa rs there ha ve been frequent reports of the discovery
of oil seepages and gas springs on Prinee 'Villiam Roun<l and Kena i
Peninsula, espeeiully in the vicinity of Cordova and Seward. Most,
if not all, of these suppose<l s('cpages arc in swampy areas and may
he eaused by dceaying organie material in the mild. The grolo~y
of all parts of Prince 'Villiam Souml and of the mountainous parts
of Kenai Peninsula is very unfavorable to the oc(,urrence of petroleum or natural gas.
At Seward some interest has been arollsed over the discovery of inflammable gas issuing from the mud and water at several localities
in the swamps along the railroad. The roeks near these localities, as
deseribed by <Trant,"" arc slates that have been metamorphose(l and
folded to a degree which makes it impossible for aceumulations of
oil or ~as to be retn ined in them. Although it is reporte<l that a considerable volume of inflammable ~as issues from the mlH1, the writer
does not believe that it is other than ordinary swamp gas. The reasons for this belief are (1) that the gas has been seen only in swampy \
areas where then' is an adequate probable source in decaying vege-I
table detritus, (2) that no aeeompanying oil has been reported, (:1)
that no gas has been sepn at or near exposures of bc(lrock, and (4)
that the lleighboriflg rocks are so metamorphose<l and folde(l that
they ean not be ('onsi<1erc<1 as a probable source of oil or gas.
Unverified reports of oil seepages on the erist shore of Cook Inlet
are probably based on the occurrence of gas and seum given off from
decaying organie matter in the mud or on iron-staine(l or sulphurous
waters derived from beds of lignite. It is possible hut not probable
that the gently dipping an (1 poorly eonsoli<late<l lignite-bearing
Tertiary strata on the east shore of Cook Inlet ~o may contain petroleum. If they do, the petroleum may have been derived from
uJl(lerlying ,Jurassie roeks, and its distribution is probably restriete(l,
irregular, and without any relation to the 1>e(1s that are exposp<l at
the surface.
:l.."a Grant, r. s., Gf'ology and mineral frSOllreps of Kpnai Ppnimmla, Alm;;ka: U. H. Gpol.
Surv('Y Bull. 087. pp. 211-:!12, !l17, 1915.

:m ~fartin, O. C., .Tohmmn,

Kpnai Pt'nim;;:ula. AluRku:

e.

n.

L.

t

and Grant,

n.

H., Of'ology and miner'nl I'P:;l.Ol1ITP~ of

H. <leol, Hurvp)' Bull. GR7. pp. fl7-107, 1915.
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Oil claims haye been stake(] near the head of Cook Inlet, near
'Vasilla and Anchorage, but no in(lications of oil haye been found at
these localities, so far as known. The surface exposures in the yicinity of 'Vasilla and Anchorage consist of Quaternary silts and gravels,
which arc helieyc<l to be lIIH]erlain either by Tertiary lignite-bearing
strata like those of the east shore of Cook Inlet or by slaty rocks like
those of the Kenai Mountains. It is possible that swamp gas deriYe(]
from decaying Yegetable material in the mild may IlllYe misle(1 someone into hl'lieying that there were in(]ications of oil at these localities.
It has l)('en reported that tlwl'e are seepages at the mOllth of Little
Susitna RiYer and near Tyonek. The known exposllr('s in the vicinity
of the mouth of Little Susitna River arc Quaternary silts and
gra,-els. Tertiary lignite-bearing beds are exposed near Tyonek,""
but no oil seepages han> been seen by any of the six or more SlIrvey
geologists who haye visited the locality.
At Yakntat and Lituya bays there are Tertiary rocks that may
mark an eastern extension of the Tertiary rocks of the Controller Bay
and Yakataga districts. The suppose(] presence of Iwtrolenm at
Yakutat 40 has cause(] some excitement, but it is nnlikely that seepages were found. Most of the coast between the Yakataga district
and Litnya Bay is heavily covered with glacial and alluvial (]eposits.
Oil-bearing rocks may possibly OCCllr beneath these unconsolidatc(]
deposits or may protrude through tlwm at isolate(] localities, but
there is no reason to bPlieye that oil ,,·ill be found at any special
localities or that expenditures in search of oil would be justified.
Several oil claims have been staked near Cape Spencer. It is sai(l
that several years ngo some Indians who worked at the cannpry at
Dundas Bny hrought in a sample of petroleum hut refuse<l to tpll
where it ,vas founel. A white mnn is also said to lun-e reported finding oil in this region. In H)20 several memhers of the crew of the
U. S. S. /lenslwlO fonml what they helieycd to be IwtrolpllI1l. They
were hunting llll<l fonnel lllack peat awl "'hat they believed to be an
oil skim on the surface of a pool. No detailed information coneerning the rocks at Cape Spencer is at hand. The only available geologic map 40a shows this locality includp(] in "Paleozoic limestones,
schists, phyllites, and greenstone ]ayas and tuffs." This map represents a belt of "Tertiary salHlstoIle, (,onglomerates, anel rhyolitic
lavas and tuffs " trpneling toward Cape Spencer, llll(] the supposed
spepagps may lip in this lwlt.
:¥.lll Brooks, A. II., Thp :7\lount :\i('Kinll',Y rf'g-ion, .AlaRka: r. R. G~ol. Survpy Pr()f. Paper
70, PI'. !lri. 1 R7, 1911.
40· Tarl', H. S., The Ynklltat Ray J'Pgion, Ala~ka: e. S. n('ol. Rurvey Prof. Paper 64.
pp. IGfl-170, HlOfl_
40, Knopf, A dolph, 'rh" Sitka mining distrid. A1>I"k,,: r. S. <;<'01. Survpy Bull. 504,
pl. 1, 1912.
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A large number of oil claims han~ been stalmel near Killisnoo, on
A(lmirnlty Island. It is not known that spepages have been discovered at this locality. The rocks neal' Killisnoo indude Tertiary
coal-bearing rocks and Carboniferous limestones and schists. 40b
It has lwen reported that there are oil seepages Ileal' ~ ushagak, in
the l\fulchatna region, and on the l'Hst shore of .\n(ll'onica Island,
olle of the ~Illlmagill I slan(ls, bllt these reports have not been
(,Ollfirlll(,( I.
The dis('oYery of oil seepages has also been reportp(l in different
parts of theYllkon hasin, notably ill the Tanana Yalley. These
snpposed seepages, so far as inYl'stigate(l, have all proved to be films
of iron oxide, which, (,specially in combination with marsh gas,
simulate seepages of lll'troleum. Those that have been examined
OCCllr in all11vial (leposits, Rome gas has bcpn encollntere(1 in placer
mining, ,.. here shafts have j)('cn sunk lw10w the 1e\-e1 of permanent
gJ'0l1l1<1 frost. As prospectoJ's han~ hppn frequently misled by such
OCCllrrencps into the belipf that t1wy ha(1 fOllwl ]wtrOIPlllll seepages,
the following note by Davi(1 "!hite describing simple tests is quoted:
AIllOllg till' 11I",;t importallt snl'fm'p il)(li<'atiolls of thp pl'Pseuep of oil alHl gas
aI'{, filllls of oil on watf'I', oil ~P('ps "" spl'ing's, gas pll1Hnations, asphaltic
(lPposits, If'nticlllnl' a('('nHlIIlntiolls of J'(wk snIt or snlphnl', alld rocks satnmted
with oil Hnll ('mil tin,g the oelor of l](>tl'Olt'lllll, Howl'ver, most of tllf'se indicatiolls shonlll 1)(' PXlllllinl'lj ('l'iti('ally with I'esppd to g'Pllllilll'llf'S" a:-; \\,p11 as
natnral SOlll'(,p, l'SIH'('ially 1I11el('1' ef'l't:till ('OIHlitioIlS, nnd tllf'Y lIIa~' I'l'quil'e tiw
S('I'utillY of a speda lh,t. ill I!polol!Y 01' p"jI'oll'lIIl1 ('hl'lllist I'~', Tn IlIORt of the
Sll\lPo~ecll](>tl'ol('UIIl ~l'ppag'ps tht' oil-like ~ul>st~lIWP is illl'f'niity il'On oxille, which
(,OIllIllOllly fOl'ms all il'iel('s('pnt film 011 tllf' ~Ul'fflee of watcl', (,s\l('eiall~' in marshy
pla('e's, It ('all lip ]'en(lil~' 1'l'('()g'llb~e(l h," tlw fad that it will IlOt hurll, awl when
stilTf'd \\'i1h a stkk lIn'ak" illto 11akl's allel llops lIot ('OYf'1' th!' watf'I' ('yenly like
:tTl oil Iillll, It :l1so la('k" tllP oclol' of pptl'oll'ulII ; IlIl(1 if H Iitt1f' is pnt on a pippe
of m1lslin all!l ]ll'ps~pcl with a hot llntiroll, the familial' il'On stain is fOI'lIlP{l.
1\lIothl'l' simplf' tpst fol' (ll'tPI'lIlillillg' the IlHtUI'P of tllp film is to absol'h SOIllP
of tIw sllhst:UH'p ill n hlallkpt 01' hlll'lnJl 11Il(1 aftI'I' allowill,g it to dry to RPt fir!' '
to it, If tlw slIhsUIIH'(' is pptI'01(,1I1I1, it will hlll'lI with a lOIlg', I'igol'olls tlall1l'
Hnd will givp fOl'th tlll' o(lor of jll'tl'Oll'lIl1l,
df'po~its

•
•
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It was reporte(1 in the SllmrrH'J' of 1920 that a petroleum seepage
had heen discovered in the vieinity 0 f Healy Crcek, near the southern
margin of the Nenana eonl field, The rocks in the valley of Healy
Creek, according to Capps,4 0 C incll\(le loosely consoli(lated sands,
days, am1 granls, with lJPds of lignite underlain by schists and
igneolls rocks. No petroleum seppages or geologic structure favorahle to the OCClIlTellCe of petroleum WE're (1escrihe(1 by Capps or were
seen by the writer 40d in the neighhoring part of the Nenana coal
field, which was E'XnmillP<1 ill detail in H116,
'Oh Wright, C, W" A J'PcolllwiSRfilH'(' of A(lmiralty Islan(l: F, S, Geo1. Survey Bnll. 267,
pI. 33, 1906,
.Dc Cupps, R. R., The HOllnitloltl I'l'gion, Alai-lka: U. R. Opol. ~urvpy Bull. 501, pI. 2, 1912.
40d :Mul'tin, G. C., 'l'hp NPIl:lllll conI fip1(], A]a~kn: n. R. (;(\01. Survpy Bull. (W4, !)4 pp.,
1919,
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There are said to be oil seepages at the locality knmvn as the Palisades or the Done Yard, on the south bank of the Yukon about ;3 f)
miles below Tanana. The strata exposed in the river bank at this
locality, according to Collier,4oe incllHle poorly bed(led and uneonsoli dated silt and gravel containing bones of the mammoth and other
mammahi, fresh-water and land shells, and vegetable remains which
form thick beds "eontaining "'00<1 in all stages of dmnge, from
pliable sticks to brittle brown lignite." The lignite from this 10eality, acconling to Collier, " is oI inIerior quality, scarcely changed
from wood or peat. 'Where examined by the writer this peat is
mixed with re(l san(1." The suppos£'cl in(licatiolls of ]wtrokum at
this locality may be only gasps or liqui(b giv£'n off in the snrficial
(l£'cay of the vegetable 1In<1 animal remains.
Petroleum seepage's aIHl "oil shales" have been reported from the
upper Yukon Valley, hut these reports also have not been confirm£'d.
Some of the less-distnrbed areas of Carboniferous and Triassic rocks
in the upper part oI the Yukon Valll'y 41 may possibly contain petroleum, but the search for petroleum in this region can not he
encouraged until true seepages are found.
The broad areas oI Mesozoic rocks in the Kuskokwim ~2 awl lower
Yukon 43 regions may possihly contain ar('as in 'which the geologic
conditions are favorable to the oc(,urrence of petroleum, but no such
areas are now known, an(l there is no special reason to suspect tlH'ir
existence. The same is true of the areas of Carboniferous and Cretaceons rocks in the KOYllkuk/i Ku1mk/" an(l Noatak valleys. It
has been reporte<l4G that there arc in(li('ations of petrol(,llm near
Nulato, but this rt'port has newr l)('('n (·onfil'm£'d.
An attempt was made in IDOG, ac('o)'(ling to S. 1-1. Cathcart,47 to
obtain oil at Cape Nome. It is r('porte(l that gas was encountere(l
at a depth of 122 feet which hlew a 1,2()O-poun(1 stem 71) fept up the
hole. A secon<1 hole, 176 fept (Jeep, drille(l in ID06, is sai(l to have
shown a trace of oil. No fllI'ther drilling was (lone llntil the SlIffi.fOe Col]iPf, ..:\ ..T., rrhf': roaI l'PS()l1r('('~ of til .. Yukon, .\laska : l~. R. Of'o1. Rnry"y Bull. 218,
pp. 43-44, ] !lO:).
'1 PrintUp, L. ~I., Th(\ I'''ortymilp quadrnng]p, Yukon-Tanana. r('gion, Alaska: l~. K
Geol. Surv~y Hull. 37;;, G2 pp., 1 non. A grologir rpconnaiRRUnC(\
of th(l CirrI.' fluadrangle, Alaska: U. S. Gpol. SUl'VPY lIull. G3R, 82 pp., 1 !l1:!.
Rlackwplde]", Eliot, A geologic ]"I'connaissanc(> in 010 northern part of 1he Yukon·
Tanana ]"('gion, Alaska: n, S. GI'OI. Survey Bull. (in preparation).
of;.! Smith, r. R., rrllp Lakp. Clnl'k-('('ntl'al Kuskokwim region, .Alnskn: n. R. 0.'01. Rnrvpy
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mcr of 1018, ,,-hen two wells wen' (hillc(l with a star drill. Thc first
wcll was abandoned at 210 feet owing- to the loss or a bailer; the
second reached a depth of about l!JO fcet at the end of the season.
The hopes of thc operators arc basc(l upon the supposed gas and oil
indications encountere(l in 19()(j; upon oil-like films of unknown composition which o('cur OIl the lag-oons in the ncig-hborhood; and upon a
heach foam which is hroug-ht in by the oIl-shore winds and which
tlwy Sllslwct to he paraffin, The lut1'<1 rocks at this locality are g-ranite all(l schist. Hocks or this kind do not contain oil or gas, and it
is helieve(l that any gas which may have been encountered was derived from the alluvial cl<'posits. Petrolenm has also been reported
ne.-r Port Cia r(,l1 c(, , 4" lmt it v~'ry dOllhtflll whether this report has
any suhstantia I hasis,
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pp. Gl-6~, 1909. 50 cents.
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Brief statpment of drilling and produl'tion at Katalla in 1!l12.
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pp. 1 !lG-l!l7, 1!l20.
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P<l., pt. 1, p. l!lD, 18Gn.
DI'ipf statement of O('('Ul"l'PlH'P and ('hnl'aetpl' of ]lptrolpulIl on Alaska
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Itepol't on coal U1Hl lignitp of Alaska: U. So Gpo!. ~U1'vey ~evelltepnth
Anll. Hept., pt. 1, pp. T!l!l, SlS, 820, lSnG.
Brief statement that petrolt'ullI O('eurs on tlIP Alaska Penimmla. HpferPll('C to O('CUlTeIH'p of rpsidll(,s? (ozokeritp?) on Colville River, b~' Liput.
Howard, and of pptroleulII (?), npal' Capp Hpaufol't, hy 'Voolfp.
DAVIDSON, OEOIW~:, Coast Pilot of Alaska, pt. 1. ]I. Bn. 1SnD.
Brief statement concerning di~coyery of IJetroleum on Alaska Peninsula.
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DAY, D. '1'., Petroleum: U. ~. Geol. ~lIrH'Y l\lincl'ltl Ik;.;OUl·('P';, 1!)07, pt. ~, p.
413, \HOS (1'.7] of s"Jllll·alp).
Bri('i' stall'lltl'lll of op('raliolls al Katalla in 1!~17.
l'drolelllll: U. S. Gl'OJ. S\lrvey l\1im'ral Hes()lI !'l'P;';, 1911. pI. 2. PI'.
1!)11 (p. ]O~ of ;.;{'parall').
Brid stall'lllPIlt. 01" ()pl'ra!i()lls at Katall:1 in I!JID.
l'etrol(,lllll: U. ~, 0('01. :-;\ll'\"(',\" l\Ii IIpra I Itl';';()lIf'('('s, 11)] I pl.~, PI'.
·1::H.....j·!O, I!JI~ (PP. 111-11~ of >'('para!p).
A('('()\llli ()I" drillill.~ al Kalalla ill 1!Jll.
ELJ'J(lIHo]';, (:. J I., 'I'll{' ('()",.;I I"r()111 1.~·1l1l ('alia I I() 1'rin('(' "\Villialll SoulId, in nl:tp~
allli de;.;t'l"iplioll'; of mutl's 01" p:q,l()ralioll ill AJa~ka ill lS!J8: P. S. Geol
Suney S]le('. I'uh., jl. 101, lSGG.
Brid' d('s('ri]>\ iOll 01" geology alld ()('('lIITPIlCe of ]l!'troleulll at Capl' Yakata.~a.
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JiiiFEH, ll., Die ErdulIag('l"stlilkll ilt Alaska: l'droll'lIlll, Jaltrg. fi, No. 1:1, PI'.
7 H .... 74(l, 3 figH .. B('rlill, 1!l1O.
ALJ~lrad of' U, ~. Geol. :Sun!',\" Bullp\ ill ~;)O.
Ku::,;ol'l', .JOIl:'>:. Jr., The coal JieJd;.; of Cook [1l1d, Alw;ka, C. S, A., and the
['aeiti(' ('()ast: Ills!. "Iill. EII~, Il':llglaIHlj Trnll;';., vol. ~1. pp. fi:17-[JilS, If)O:l.
ConluillS hrief statpllIellt of m'('UlTl~IlCP 01" petroleum at Katalla.
LEFFI Nli\\'l'; LL, K LJ~J\.., Till' CHlllling itiYl'l' regioll, lIortlwrn Alaska: U. S. Geol.
S\lI',",,,\" l' I"IJ r. I'n I'l'l' lOn, 1'1'. 17S.... 17!J, W1 D.
J)l'sl'riplilln ill('III"ill.~ aIHtl,"sh; of pl'troll'lllll l'('~itllw frolll Cap(J Silllll~oll
near :Slllith Ba~' nnll slntplllelit oj' reported O('('UI'l'PIICl'S of pl'tl'Olelllll )}('at'
the ('oast hl'! Wl'l'1I 1I11111llhre~' l'oint allll Aithillik IOvpr anu neal' Wainwright Inl('t.
l\IAllIlIIEN, .\. U., l\lilll'l'a1 deposits of the Yakataga distrid: U. S. Ueol. Survl'Y
Hull. fi!J~. JlJl. l]!)-lfi:l, HJ14.
))('s('l'iptioll 01" gpograllhy, geol()gy, and p!'lroleunl seepages of tlte Yakataga di~trid.
l\lARTIN, (1. C .. I'ptroll'ulIl lipIds 01" Alaska and till' Hl'ring WVPl' ('oal Held,;:
U. S. (il'ol. Sm',,!',\" BIIIl. ~:2fi, pp, :lti;)-:IR~, 1!J04.
Pr!'lilllillOil',\" (\I'~('l'i]ltioll (('OJlIlt'llsl'd rOl'lll 01" Bull. :2fiO) of till' geography,
g('olo.~,\". "dl'oll'lIl1l ;';!'('I"l.~P:-;, and oil wells in tlJl' Katalla, Cook Inld, and
('old Bny oil tiplds, hnse" Oil a .~eol().~it l'('('Ollllaissante ill l!JUfI. llldudes
ill'ipf ('olllililed illfol'lllniioll on tlH' Yalwtaga oil tiE'Il!.
The p!'trOil'lIll1 lipids ()[ thl' Paeitie coast of Alaska, with all account
or the Bl'rillg ltiYl'r "oal dcpo:.;its: U. :s. Geol. S1ll'vey Bull. :2fiO, (;4 JlJl.,
]f)()().

DE'seriptioll of thE' geograplt,r, gl'o\o.!.:,r, p('trolpulll seepagl'S, and oil wplls
ill till' Knlalla, Cook Tnll't, nlld Cold Ba," oil tiel(ls. hased on n g(~ologic
]'{'('Ollllaissancl' in 1DO;l alld compiit'd illfol'lllatilln ('IlIIl'el"ning tIw Yakataga
lipId. IIl('\lItles lithogT,lpirl'd rl'('()IIJlai"sall('p gl'lllogi<- llHlJlS and otlll'l' illust ratioll;';,
- - - Notl's on the pell'Olplillt tipld;.; of' Alaska: 11. S. Upo!. f-;nl'vt'y Bnl!. ~()9;
pp, 1 ~Ro-l:l!). 1DO;;.
Dps('riptillll of tllP gl'olo,!.:), "I' tIl!' Katnlla allli Coltl Bay oil tleltls antI
a('POllltt" of drillillg III the Kntnlla, Cook Tnlet, ant! ('oltl ]:a~' fiellls, based
on geolo.!.:il' reeollnai";.;am'e ill ]904.
- - - l'l'lro\f'lIl1l al Contrl)lll'], Ba~': P. :So Uc'l'll. Sut'n'.1' Bull, :n-l, pp. R!J-103,
1007.
Prelilllillar~' statemellt on g(~,logy and petroleulll of the KaLalla field,
based on lll'talled g('ologic sarvpys ill 1905 aud 1900.
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l\lAllTlN, G. C., Geology and mineral re~ourct't> of tht' Controller Bay region,
Alaska: U. S. Geol. Survey Bull. 333, 141 pv., lD08. 70 cents.
Detailed description of the g-eog-ravhy, ~eolo~y, petroleum ,;('epa~es, and
oil wells in the Katalla field, ha~PII 011 lldaill'd ~e()lo~ic "urve~'" in 1D03
and U)06. Includes engraved topographic unll geolog-ic ma\lS and other
illu~trations.

- - - l'etroleunr, in Papers on the conservatioll "r llIilll'ral rp~oun',·,,: e. ~.
Geol. Survey Bull. BD4, pp. 18D-190, WOD.
CondpllH('d statement of indications of I'd roleulll hi t ht' Eata II:}, ('ook
Inlet, Cold Bay, and Yakatag-a fields.
'£111' Alaskan mining- industry in lD17: t'. ~. Gpo\. ~lln'('Y 1\1111. fin:!,
p. 27, Wl8.
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other illustrations.
l\!CI'HEHSO:X, J. L., The Nation needs oil-pprmit the oil of AIH'];a to hI! used,
31 Pll., lm8. (l'amphlet \luhlished hy the Alaska Bureau, ~eattle Chamber
of COllnnerep.)
Indudes information c()n('erIlill~ the ll!'('1I or fuel on tlw l'adJic cOllSt
and quotes (Iescrilltions of till' oil fields at Katalla, Yakata~a, Cook Inl!'l,
Cold Bay, and the AI'ptic ('oast puhlishe<l by G. C. Martiu and hy A. 1l.
Drooks in Bullptins 250, 3:~5, G1l2, Hud HUG.
l\[ORHlS, ,V. G., Iteport upon the em;tOlm; distrid, puhlic sprviel', and r('~olln'('S
or Alaska Territory: 43th Cong., 3d sess., S. Ex. Doc. 3D, pp. 10::, 187D.
Brief statpll1l'nt ('on(,!']'ning' llis('ovel'Y of petroleulll on Ala~ka I'enim;ula
and of reportell occurrenep of petroleulll .. Oil Copper itiv!'r."
NOUTlIHOl', .J. D., Petroleum: U. ~. Geo!. ~urH'Y 1\lilH'ral itcsour('es, 1!l 14, lit. 2, ]1.
103B, ]1)16.
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l'etroleum: U. S. Geol. ~urve:y J\Iinpral Hpsollr,'!·s, lDl;), pt. 2, p. 718,
1916.
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1D1S.
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l'etroleulll: t:. S. U('ol. ~lIrYl'Y :'II in!'ra I Itpsolll'(·P;;. ]!)17, pL 2, Jl. 84!l,
]l)1!).

Brief statement of prol\uctioll at Katalla ill Hl17.
()LII'IIANT, I". R., l'ptroleUlIl. ill l\!int-ral Rl'sou!'('ps of tIl!' rllitf'11 Statl's for 18!l7:
U. S. Geo!. Survpy Ninetepn'th Ann. Uppt., pt. 6 «'ontinue!\), p. 110, ]8!l8.
Brief description of Spella~f's at Yakata~a, Katalla, amI Cook Inlet, with
a little information con('erning geology and character of oil, and statement
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()Lll'IL\NT, 1<'. II., ]'etrolplllll, ill ~Iineral Hesourcei-l of the United Statl's for ISD8:
e. S. Ueol. ~ur\"py Twentieth Ann. Hept., pt. (j (continued). p. I :!;l. 1 S!),s.
llplHlhliefltion of Rtatplllent hy 1<'. II. Oliphant for 1,s1)7.
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lost at s('a.
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intende(I ill IDOL
- - - 'l'he l)roduetion o[ lIl'troll'um in IDOl: I·;xtraet frolll C. S. Upol. Survey
l\lincrnl Itl'SOUI,(,l'S, IDOl, p. :.!08, lDO:.! (not in hound volume).
Bril'f account of drillin,t!; at. Katalla aIHI Cook Inlet in 1001.
I'('trol('U1Il: U. S. Upo!. Survey ~Iineral Hesources, 1!J():.!, pp. ;'S:.!-;'S-1,
Wo:l (PII. :.!07-:!on of spparate).
Ill'scl'iptioll of s('"pa~es at Yakata~n aIHI Katalla. A('(~uunt of (lrillin~ at
Katalla in IDO:.! with lo,t!; of' "'I'll and analysis of oil. ~tateJll('nt that indiea·
Hons (If petroleulll aJ'(~ known on Cook Inlet an(1 l'eportp(\ frolll a point near
!\ulato ami Calle Sahine ilIHI that a wcIl has hepn drillp(l on Cook Inld.
PetroleulIl: U. S. (;('oJ. Survcy Milleral Hesourcps, Hl03, VP. (iDO--(j!J:.!,
1!J04 (V;'. J7U-1Kl or HPjlarate).
Bril'f dps('riVtiOIl or ;;pPJla,~es at Yakataga, Katnlla, Cook Inlet, all(1 Cold
Bay and aceount of drillillg' ill 1U03, lJUseti 011 inforlllatiou Hupplied by U. C.
l\Iartin.
I'd rolculII: U. S. Upo\. Survcy l\Iiueral Hesource~, 1U04, Vll. 7:'!4-7:.!G,
J!J()fi (Pl'. 1D;)-1!l7 or spparntp).
Hripf (lP~('!'ipt ion or ~e"l";.:.v all(I Sf'PllHgps at Katana, ba~ed on infol'matiun HuPVlil'd hy U. C. l\Iartill, alHI a('('ollnt of drillin~ at Katalla in 1D04.
i't'tro\elllll, ill SpP('ial n'I")l't on llIines alld quarries: Twelfth C"n:;us of
thl' {'nitI'd Stat('s, p. 7~{7, ]!)Ofi.
~tatelllPllt ('olj('('rllin~ ,",pl'jla~ps at Yakata~a, Katalla, ami Cook Illlet.
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PETIWFF, IVAN, Alaska, its IH)[llIlatioll, illdustril's, awl \'('S()Url'l'~: 'l'('nth Cellsus
of tI](' United Slates, yol. 1'1, ]I. 1'17, H,S:!.
l\Ielltioll of the O('('IIITl'Uee uf pdrolpullI OIl A laHka I 'PlliIiHula.
1'1I0SHEB. ,Yo '1'., Opeuiu;.: Alaslm's uil fields: EIl~. aIHI "Iill . .Jour., yol. Ul, ll.
1!lOS, lD11.
A('('OllIIt or pl'Ospeetive dl'yelojlll1l'nts at Katalla.
Katalla, Alaska, oil field: l\linl'::l alld llIilll'rals, vol. 31, V. 731, 1!J11.
~tatelll('nt of prospective deveiollllients at Katalla.
Katalia, Ala~ka, oil Held;.;: l\Iin. allli En~. Worl(l, vol. 3;', p. 74U, fig-. 1,
1ml.
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