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FOREWORD

The Department of the Navy, through the Office of Naval
Petroleum and Oil Shale Reserves, carried on explorations for
oil in northern Alaska for 10 years beginning in 1944. The
work was instituted to determine whether or not petroleum
exists in commercial amounts in that part of the great Arctic
basin in which Naval Petroleum Reserve No. 4 is located. It
resulted in a partial appraisal of the oil possibilities of approxi-
mately 70,000 square miles of Arctic wilderness. Specifically,
the program resulted in the discovery of 1 medium-sized and 1
small oil field, a gas field of major proportion, and other gas
fields of apparently less but as yet unknown size.

The possibility of additional discoveries within the area is
believed to be good. The Navy, at the present time, has sus-
pended its search for oil in Alaska. The search will be resumed
in the future if resumption of such exploration by the Navy is
in the best interests of the Government.

The exploration program benefitted the oil industry by de-
veloping methods for large-scale oil operations under difficult,
and sometimes hazardous, Arctic conditions. It also led to the
gathering and interpretation of tremendous amounts of scien-
tific and technical information concerning northern Alaska.

The United States Geological Survey, by agreement with the
Office of Naval Petroleum and Oil Shale Reserves and with
funds provided by that office, participated in the exploration
program throughout and has undertaken to correlate and pub-
lish the results of the program in a series of five professional
papers dealing with the history of the project, the regional
geology, areal geology, geophysies, and subsurface geolozy of
the area explored.

This is the first of the five professional papers. It was pre-
pared by CDR John C. Reed, USNR. Commander Reed had an
active part in the exploration program as an official of the Geo-
logical Survey. He completed this narrative while on tem-
porary duty with the Navy, and, in part, on his own time. His
enthusiasm and interest in the project are reflected in his
presentation. The Navy is indebted to the Geological Survey
and to Commander Reed personally for this factual and detailed
report of the operation known as Pet 4.

A. 8. MILLER
Captain, U. S. Navy
Director, Naval Petroleum and Oil Shale Reserves
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GLOSSARY

Many abbreviations are repeatedly used in this report. For
the most part these are the abbreviations commonly used in the
Navy Department. The following glossary is for use in under-
standing the abbreviations:

AACS—Airways and Air Communications Service, U. 8. Air
Force.
ACS—Alaska Communication System, Signal Corps, U. S. Army.
ADM-—Admiral.
AFB—Air Force Base.
AGB—Icebreaker.
AKA—Attack cargo ship.
ANS—Alaska Native Service, Bureau of Indian Affairs, U. S.
Department of the Interior.
AO—Fleet oiler.
AOICC—Acting officer in charge of construction.
APA—Attack transport ship.
Arcon—Arctic Contractors, the prime contractor for the explora-
tion of Naval Petroleum Reserve No. 4.
ARL—Arctic Research Laboratory, Office of Naval Research,
Department of the Navy.
Arctic slope—Area north of the Brooks Range divide.
B29—A World War II 4-engine-type bomber aircraft.
Barchange—Barrow exchange expedition; the Barrow ship ex-
pedition in 1953.
Barex—Barrow expedition, the annual ship resupply expedition
to Naval Petroleum Reserve No. 4.
BuAir—DBureau of Aeronautics, Navy Department.
BuDocks—Bureau of Yards and Docks, Navy Department.
BuShips—Bureau of Ships, Navy Department,
C46—A Douglas twin-engine freight aircraft.
C47—A Douglas twin-engine passenger aircraft.
the Navy R4D, and the civilian D(C3.
(C54—A Douglas 4-engine aircraft. Equivalent to the civilian
DC4L
C82—A twin-engine freight aircraft—the “flying boxecar.”
CAA—Civil Aeronautics Administration.
CAB—Civil Aeronautics Board.
CDR—Commander.
CEC—Civil Engineer Corps, U. S. Navy.
CINCAL—Commander in Chief, Alaska.
CINCPAC—Commander in Chief, Pacific.
CNO—Chief of Naval Operations.
CNR—Chief of Naval Research.
(CO—Commanding Officer.
COM-13—Commandant, 13th Naval District, Seattle, Wash.
COM-17—Commandant, 17th Naval District, Kodiak, Alaska.
COMAIRPAC—Commander, Air Force, Pacific Fleet,
COMALSEAFRON—Commander, Alaska Sea Frontier.
COMFIRSTSKFLT—Commander, First Task Fleet.
COMPHIBPAC—Commander, Amphibious Force, Pacific Fleet.
COMWESTSEAFRON—Commander, Western Sea Frontier.
Counterchange—Ship supply expedition to Barter Island in 1953.
CWO—Chief Warrant Officer.
vI

Equivalent to

D8—A large tractor.

DIRPACALDOCKS—Director, Pacific and Alaska Division, Bu-
reau of Yards and Docks Navy De-
partment.

DNPR—Director, Naval Petroleum and Oil Shale F2serves.

LCDR—Lieutenant Commander.

LCM—Landing craft, medium.

LCS—Landing craft, small.

Linehaul—The regular confract fiights in support of Pet 4 be-

tween Fairbanks, Umiat, and Barrow.

Loran—Long range radio navigation.

LSM—Landing ship, medium.

LST—Landing ship, tank.

LVT—Landing vehicle, tracked.

mecf—Thousand of cubic feet.

MSTS—Military Sea Transport Service.

NATS—Naval Air Transport Service.

NCBD—Naval Construction Battalion Detachment.

NOL—Naval Ordnance Laboratory.

NPR No. 4 or NPR 4+—Naval Petroleum Reserve No. 4.

OICC—Officer in charge of construetion.

ONR—Office of Naval Research.

Op 0303—Naval Operations, Polar Projects.

OpNav—Naval Operations, Office of the Chief.

PAA—Pan American World Airlines.

PAD—Petroleum Administration for Defense.

PB4Y—Navy version of the Liberator bomber, a twin-engine
aireraft.

PBY-—Twin-engine amphibious aircraft, Catalina flying boat.

PBY5A—Anphibious patrol bomber.

Pet 4—Naval Petroleum Reserve No. 4 or the Navy's oil-explora-
tion program in Naval Petroleum Reserve No. 4 and
adjacent areas.

PLO—Public Land Order.

Quonset or quonset hut—A curve-roofed prefabricated hut.

RADM—Rear Admiral.

R4D——See C47.

RCAF—Royal Canadian Air Force.

ROICC—Resident officer in charge of construction.

Seabees—The personnel of a Naval Construction Battalion.

SecDef—Secretary of Defense,

SecNav—Secretary of the Navy.

SIPRE—Snow, Ice, and Permafrost Research Exztablishment,

Corps of Engineers, U. 8. Army.

SPAMS—Special Alaska Magnetic Survey.

TAD—Temporary additional duty.

UDT—Underwater demolition team.

USAF—United States Air Force.

USCG—United States Coast Guard.

USNR—United States Naval Reserve.

VADM-—Vice Admiral.

Weasel (M29C)—A light tracked gasoline-driven vehicle.

WO—Warrant Officer.
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EXPLORATION OF NAVAL PETROLEUM RESERVE NO. 4 AND ADJACENT AREAS, NORTHERN ALASKA, 1944-53

HISTORY OF THE EXPLORATION

By Jonw C. Reen, CDR, USNR

ABSTRACT

The exploration for oil of Naval Petroleum Reserve No. 4
in northern Alaska from 1944 through 1953 is known as “Pet 4.”
This is the narrative of that operation. This report outlines the
background that resulted in the initiation of Pet 4. It describes
the organization that was constituted to carry out the project,
the administration of the exploration, the long-range planning
that went into it, the progress that was made in each of the
several parts of the pruject, and it finally discusses the overall
effort in terms of accomplishment of the defined objective of
Pet 4—“To appraise the oil possibilities of Naval Petroleum
Reserve No. 4 and surrounding areas.” Companion reports cover
in detail the several segments of Pet 4, including regional and
areal geology, geophysics, and subsurface geology and
engineering.

The Brooks Range, which is around 150 miles wide, crosses
Alaska from east to west somewhat north of the Arctic Circle.
This report is concerned with the area, about 76,250 square
miles in extent, that lies north of the Brooks Range divide.
About half of that area constitutes Naval Petroleum Reserve
No. 4.

The Brooks Range is rugged, especially in its central and
eastern parts, and reaches an altitude of around 10,000 feet
although the average altitude is much less. North of the range
is a foothills province, which ig about 20-80 miles wide, of
moderate relief, and divided into southern, the more rugged,
and northern parts. The altitude of the foothills province is
about 600 feet at its northern edge and, in places, is as much as
4,000 feet along its southern border. North of the foothills lies
an extensive coastal plain that ranges up to about 90 miles in
width.

The area is cold—the highest summer temperature along the
Arctic coast is often about 65° F, and the lowest winter tempera-
ture about —65°F. The annual precipitation is about 414 inches
at Barrow, and much of the precipitation falls as snow. North-
ern Alaska is windy——at Barrow the average annual velocity is
about 11 miles per hour. Naval Petroleum Reserve No. 4 and
surrounding areas is underlain by permafrost (permanently
frozen ground) to depths of more than 1,000 feet. Permafrost
causes many problems in activities such as oil exploration.

The report briefly outlines early explorations in the part of
Alaska north of the Brooks Range, which began with the voyage
of James Cook in 1778 when he sailed through Bering Strait
and followed the Arctic coast as far as Iey Cape. A series of
explorations by the Geological Survey began in 1923 when Naval
Petroleum Reserve No. 4 was established. These explorations
continued for 4 years, and they yielded much general geographic
and geologic information.

The narration is broken down into years, and the years are
divided by functional activities such as general planning and

administration, transportation, construction and maintenance,
drilling, geology, geophysics, and the support of other activities
in the area.

On 5 February 1944, the Director of Naval Petroleum Re-
serves initiated the action that led to the exploration program
of Naval Petroleum Reserve No. 4 by sending a proposal to the
Secretary of the Navy for exploration and test-well drilling.
By the middle of March competent technical advice had been
obtained, coordination had been attained in both the executive
and the legislative branches, and feasibility had been determined
within the Navy Department. On 21 March the first recon-
naissance party went to the Reserve by air and returned on 22
April. The report recommended the start of a full-scgle petro-
leum exploration. Finally, on 2 June the President approved
the project, and the exploration was launched.

By the end of 1944 the program was well undervay. No
drilling had been done, but much information had been as-
sembled, and a camp had been built near Point Barrow and was
oceupied by a Seabee detachment. Air service was in oneration,
and the project was ready to proceed.

At the end of 1945 the program was reviewed by Admiral
Moreell, the Chief of the Bureau of Yards and Docks. Much
had been learned about operating problems in the Arc‘ic. The
practicability of tractor-drawn sled trains for hauling large
tonnages long distances had been demonstrated. A ship expedi-
tion was successful. Air-support problems had been resolved.
Information from surface geological surveys, geophysical inves-
tigations, and drilling was being accumulated and intarpreted.
In addition, progress had been made toward converting from a
naval to a civilian-contractor operation.

Arctic Contractors took over the operation from the Navy in
1946 and completed more than twice the amount o€ winter
freighting that had been estimated. During that year an air-
borne magnetometer survey was completed. Air phofography
and map compilation progressed. The work of five g~ological
field parties was supplemented by office and laboratory studies.
Two seismic and two gravity-meter parties completed their
assigned tasks. The first test hole, Umiat test well 1, was
drilled to 6,005 feet, and Umiat core test 1 was also completed.

Much progress was made in 1947. More than 15,000 feet of
drilling was done. Winter freighting aggregated 74,000 ton
miles. The ship expedition, Barex ’47 (Barrow expedition,
1947), brought in 20,000 tons of supplies and equipm=nt that
were offloaded in 6 days. The understanding of the regional
geology developed substantially.

Efforts expended in 1947 on projects other than the program
itself was almost half the total effort. Chief of these wags the
construetion by Arcon (Arctic Contractors) of facilities, in-
cluding a large steel tower, related to an Army Lorfun (long
range radio navigation) net. At the end of 1947 the onerating
committee, organized to advise on policies and procedures, recom-
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mended continuation to at least 1952 and indicated that addi-
tional funds would be required.

By 1948 the results accumulating since the start of the pro-
gram in 1944 were supplying an ever-increasing and ever-
improving background of coordinated data for use in exploration.
During the year a test hole, Situpson test well 1, was drilled to
the basement rocks in the Cape Simpson area, and an encourag-
ing stratigraphic test had been drilled in the Barrow area. The
organization continued to support many other activities, largely
on a repay basis, that otherwise could not have gone on.

About $7.5 million, including funds received for services per-
formed for other activities, were expended in 1949. The average
number of contractor employees during the year was 52S.
Among the notable accomplishments of the year were winter
freighting aggregating 1.3 million ton-miles; much progress in
the design of heavy-rig foundations; the completion of South
Barrow test well 2 as a gas well, thus bringing gas to the
Barrow camp; the establishment of bulk fuel storage at Barrow;
and success in the use of LVT's (landing vehicle, tracked) and
boat freighting within the Reserve.

In 1950, drilling aggregated 36,000 feet at 16 sites. Five
seismic parties, one gravity-meter party, and seven geologic
parties were maintained. Both Umiat and Simpson showed
possibilities of major discoveries of gas and oil. In 19350 the
program was executed more economically than ever before, and
it was possible to carry on the work planned for about $900,000
less than originally estimated.

The program was hampered in 1951 for a considerable time
because of doubt as to whether or not it was to continue, but
finally the decision was made to go on. Freighting by sled train
totaled 1,860,194 ton-miles, and drilling at 20 sites aggregated
47,710 feet. In 1951 a small oil field at Cape Simpson was
proved; the Umiat field was better defined; and much was
learned about producing oil from such an anticline. The field
was estimated as containing between 30 and 100 million barrels
of recoverable oil. The Gubik anticline was proved to contain
large quantities of gas.

In 1952 only 15,142 feet of hole was drilled at 4 sites. The
reduction in drilling was to conserve fuel for the drilling of two
deep tests in 1953. Barex ’52 brought 20,980 tons to Barrow in
4 ships. Winter freighting totaled 2,411,865 ton-miles at a cost
of $709,000.

It was decided to recess the exploration in 1953, and selected
equipment was moved to central points for inventorying, stor-
ing, and packing for return shipment. No drilling was done,
but geologic and geophysical work was continued to logical
stopping points. The recessing was accomplished satisfactorily.

It is estimated that in the 10 years of exploration the goal
of the project was essentially attained in the western half of a
broad coastal-plain belt along the Arctic Ocean and that the
possibility of that area containing important oil accumulations
is poor although it does contain a substantial amount of gas.
The eastern half of the coastal plain is less well known and for
appraisal would require a little more geologic work, geophysical
surveying, and at least two test holes.

The western half of the lower foothills, which lie adjacent
to the coastal plain on the south, is known to contain medium-
sized and small oil and gas fields. More geophysical surveying
and drilling are needed in that area before a reasonable ap-
praisal can be made. The eastern half of the lower foothills is
not well known., More geologic mapping, geophysical work, and
at least three test wells would be needed for any reasonable ap-
praisal of oil possibilities.

The oil possibilities of the higher foothills that lie still farther
south are unknown. Geologic surveys, geophysical surveys, and
drilling are needed for appraisal although some anticlines have
been mapped geologically in some detail.

At the close of Pet 4 it was estimated by the contractor that
3-5 additional years of exploration would be required to attain
fully the defined goal.

INTRODUCTION

This is the history of the Navy’s exploration of the
oil possibilities of Naval Petroleum Reserve No. 4,
Alaska. It is a story of extraordinary integration and
coordination between industry and a variety of Fed-
eral organizations. It recounts an important chapter
in the history of oil exploration and in the development
of the North American Arctic. Through planning,
patience, and rugged determination, Pet 4 proved that
the rigors of the Alaskan Arctic can be met and subdued
at any season for indefinite periods by substar tial num-
bers of men who, at the same time, can effectively carry
on complex and difficult technical operations.

While the goal of the exploration was the gaining of
all possible information on the o1l possibilities of Naval
Petroleum Reserve No. 4., an area as large as Indiana,
the effort has also yielded a wealth of information and
experience in arctic know-how that may well be of in-
estimable value to the military departments. The fact
that an extensive program was going on and the pres-
ence of the facilities that were established to carry it
on made many other activities possible in that region
that otherwise would have been prohibitively expen-
sive.

In the last analysis the exploration can, of course, be
best appraised in terms of the men who carried it out.
There were many of them, outstanding men for the
most part, representing the Navy, the oil industry, and
civilian Federal agencies. But among them all, what-
ever his station or position in the organizational chart,
one man stands out for his burning enthusiasm for the
project, for his courage and indomitable will to get on
with the job, for his organizational and administrative
ability, and for the loyalty and respect that he com-
manded from all connected with the program—Com-
modore Williamm G. Greenman, Director of Naval
Petroleum Reserves, from June 1944 to December 1950,
throughout most of the span of Pet 4.

This is the first of a series of five general reports on
the exploration. The other parts summarize special
aspects of the program comprising “Part 2, Regional
Geology”; “Part 3, Areal Geology”; “Part 4, Geo-
phystes”; and “Part 5, Subsurface Geology and Engi-
neering Data.” This part attempts to integrate all of
the diverse segments of the program into a sequential
narrative not only of what went on, but also why, and
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the implications of the results. Finally, it attempts to
distill from the vast mass of material available an
analysis of what is now known of Naval Petroleum Re-
serve No. 4 in terms of its petroleum potentialities.

So far as is known, the first white man to see the large
oil seepages near Cape Simpson was Alexander Malcolm
(Sandy) Smith, who is said to have “discovered” the
seepages in 1917. A few years later, in 1921, Harry A.
Campbell reached the seepages and examined them in
the interest of a private company. Two groups of oil
claims were staked at that time.

The oil age was approaching. World War I had
shown that our Navy would require immense quantities
of petroleum products; so, in February 1923, President
Harding issued an Executive order establishing Naval
Petroleum Reserve No. 4 (pl. 1) in Arctic Alaska in an
effort to provide such products when and if needed.

According to Smith and Mertie (1930, p. 1) :

0il had been reported at a few places near the coastal portion
of this tract, but concerning most of the intand parts practically
nothing was known. The responsible naval officials decided that
for the proper administration of this newly created reserve the
first thing necessary was adequate geographic and geologic
knowledge of the tract. The Bureau of Engineering of the Navy
Department therefore invited the Geological Survey of the
Interior Department to examine and report upon the area and
financed the beginning of this work.

During the following 4 years, 1923-26, the Geological
Survey sent exploratory geologic and topographic
parties into the reserve, and the broad outlines of the
general geology and topography of the area were
worked out in a reconnaissance fashion. That work
formed the geologic base on which the exploration de-
seribed in this report was built.

From 1926 until 1943 Naval Petroleum Reserve No. 4
received little specific attention in the Navy Depart-
ment. The outline of the geologic pattern was known
from Geological Survey Bulletin 815, which was pub-
lished in 1930, but there was no shortage of petroleum
products for either the Navy or the industrial economy,
and northern Alaska, far away and fronting on the
Arectic sea, was of no immediate concern.

However, World War II was in the making, and in-
ternational unrest was growing. Finally, along with
most of the rest of the world, the United States was
plunged into the conflict both in Europe and in the
Pacific. This was a different type of war—mechanized
beyond previous imagination and requiring almost un-
believable quantities of petrolewmn products. Along
with this came the shortening of global distances as
better, faster, longer range aircraft were developed.

The whole pattern was such that there was need for
a more complete knowledge of the petroleum poten-
tialities of Naval Petroleum Reserve No.4. Speculation

about the Reserve and its possible petroleum resources
took account of several possibilities—if the area con-
tained large oil reserves, perhaps it would be possible
to pipe the crude oil to the Pacific coast for shipment
outside Alaska; maybe it should be refined in northern
Alaska; possibly it could be used for Alaskan needs
only, thereby saving the cost of transporting petroleum
to Alaska; refining in the Reserve might provide prod-
ucts to supply bases in the Arctic; perhaps the oil would
be refined in central Alaska or on the Pacific coast of
Alaska and distributed from there.

In view of the general tightening of the petroleum
situation in the early years of Wortd War 1I, attention
was turned toward Alaska and its possibilities for even-
tually contributing substantial quantities of oil. On 22
January 1943 the Secretary of the Interior issue¢ Public
Land Order 82, which withdrew from entry, subject to
preexisting rights for use in the prosecution of the war,
all the generally recognized possible petroliferous parts
of Alaska including all of Alaska north of the drainage
divide of the Brooks Range. (See pl.1.)

Finally, on 30 March 1943 LT W. T. Foran, a Naval
Reserve officer, a geologist in civil life, and a strong
believer in the potential petroleum possibilities of the
region, prepared a memorandum for R. W. Coghill,
petroleum consultant for the Bureau of the Budget, in
which he set forth some of the reasons for taking: a more
careful look at Naval Petroleum Reserve No. 4. Lieu-
tenant Foran had been a member of some of the Geo-
logical Survey parties that had explored in the Reserve
in the 20’s and hence was familiar with the area and the
broad outlines of its geology.

Late in the summer of 1943, the Bureau of Mines sent
a party into northern Alaska to investigate the known
petroleum seepages and to check on the existence and
nature of other reported seepages. This expedition was
dispatched because of the increasing interest in the oil
possibilities of Arctic Alaska, including the Petroleum
Reserve. The party traveled by bush plane, piloted by
veteran Alaskan bush pilot Sig Wien, and in sddition
to an Eskimo guide, Simon Paneak, from the native
group at Chandler Lake, included Norman Ebbley, Jr.,
of the Bureau of Mines; Capt. H. F. Thomas. of the
Army Engineers; and H. R. Joesting, of the Alaskan
Territorial Department of Mines. The group visited
the known seepages, including those at Cape Simpson,
and were taken to others apparently not theretofore seen
by white men, including three small seepages near the
present location of Umiat on what is now known as the
Umiat anticline (U. S. Bur. of Mines, 1944).

Lieutenant Foran’s memorandum to Mr. Coghill, as
well as other recommendations, were carefully con-
sidered by the Navy Department ; and after inteoration
of plans with the Department of the Interior, the deci-
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sion was made in the winter of 1944 to send a small
reconnaissance party to the Reserve. That decision
had the personal concurrence of President Roosevelt.
Lieutenant Foran was placed in charge, and the party
left Washington, D. C., on 16 March 194t and returned
to Seattle on 21 April 1944.

During the interval the party saw many parts of the
Reserve. Lieutenant Foran’s report was favorable and
among other things concluded that “A petroliferous
area of indicated major importance exists within the
confines of Naval Petrolenm Reserve No. +.” At the
same time, the report recognized that the determination
of the potentialities of the Reserve could not be of
much, if any, assistance in the winning of the war in
which the nation then was engaged. The departure of
Lieutenant Foran’s party in March 1944 was really the
birth of the exploration program that soon came to be
known to those familiar with it as Pet 4, the same abbre-
viation that is commonly used for Naval Petroleum
Reserve No. 4.

Pet 4 continued from that time, March 1944, for al-
most 10 action-packed years of petroleum exploration.
In recounting the progress of any long-range program
in the far north, the normal way to divide the story
is by years—each year being made up of what went on
during each of the two totally different seasons. That
method is used in this report. From freezeup through
the long dark winter until breakup, conditions and
methods of the whole pattern of living and working
bear little resemblance to activities in the brief, wel-
come Arctic summer.

The story of Pet 4 is further divided by functional
activities. Primarily, of course, Pet 4 was a petroleum
exploration venture, and many of the activities are the
normal subdivisions of any such exploration. Among
these are geological activities, geophysical exploration,
drilling, and recovery. Other activity subdivisions
have to do with living and general operations; here be-
long such subjects as transportation, equipment, fuels
and lubricants, food, airfield construction and mainte-
nance, camp construction and operation, and clothing.
Some subjects are included because Pet 4 was a Federal
venture under the control of the Navy Department. In
this group are treated the administrative organizational
patterns, internal Navy Department relations, contacts
with the Congress, relations of the Navy to the con-
tractors and subcontractors and to other Federal agen-
cies involved, fiscal affairs, and a variety of other
matters.

Pet 4 started as a Naval Construction Battalion oper-
ation, but with the end of the war, followed by the gen-
eral rush toward demobilization, it was decided to

change as rapidly as possible to a civilian contract
operation.

Pet 4 was recessed in the fall of 1953. The program
had been successful in yielding a wealth of technical
information sufficient for a partial appraisal of the pe-
troleum reserves in large parts of the arer. These
reserves are substantial and under appropriate economic
conditions may well justify eventual development.
Furthermore, development and use may be justified if
military strategy requires petroleum products in quan-
tity in the North American Arctic. The facts of geog-
raphy make this eventuality a definite possibility. It
is apparent that the same factors that make both diffi-
cult. and expensive the movement of petroleum from
Naval Petroleuin Reserve No. 4 to larger markets also
make the taking of petroleum products to that area
extraordinarily costly.

An outstanding product of Pet 4, as already briefly
mentioned, has been the acquisition of a vast store of
know-how in Arctic operations in many fields. Much
has been learned, for example, about providing liveli-
hood and livable working conditions for substantial
numbers of men previously inexperienced in the Arctic
and about transportation of personnel, equipment, and
supplies in summer and winter by water, air, and land.
Overall, the whole experience of Pet 4 was notably
successful.

ALASKAN ARCTIC

To assist in understanding Pet 4, a brief summary is
given here of the physical environment under which
it was carried out. Pet 4 must be described against the
background of location, terrain, and climate and some
of their physical results such as salt- and fresh-water
ice, vegetation, and permafrost. Methods of dealing
with the environment in an oil exploration program
were unknown before the program started These
things had to be learned as the project proceeded. In
general, they were learned expeditiously and well, al-
though at the expense of some efficiency, especially in
the earlier years. To be sure, the area, especially the
coastal regions, had been inhabited sparsely by the Es-
kimo. So too the Arctic Ocean had been partly known
to explorers and traders since the early whaling days.
A few traders had lived for short, and a very few for
longer periods, along the Arctic coast. A l'andful of
explorers, some of whom were trained scientific ob-
servers, had traversed the region of Pet 4, and their
work had been well documented.

In general, though, the region was very little known,
and nothing whatever existed as a body of facts on
which to base the planning for the support of several
hundreds of men and for carrying on drilling and other
aspects of a major oil-exploration program.
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light land vehicle on the Reserve. In fact, it is believed
that parts of the exploration program would have been
impossible without the weasel or an equivalent vehicle.
Careful driving is required to avoid damaging the
carrier’s two weak spots—the differential and the
tracks. Nevertheless, weasels were used with marked
success by geophysical and geological parties on long
trips lasting on occasion for several months. Gasoline,
supplies, and replacement parts were cached by tractor
trains or planes in the winter or were dropped by free
fall or parachute in the summer.

Where roadbeds sufticient to support them were main-
tained locally, wheeled vehicles such as jeeps and per-
sonnel carriers had important but nevertheless limited
use around main camps such as Barrow and Umiat.

LVT’s (landing vehicle, tracked) were used with
considerable success for over-tundra transport and for
use around and near camps in both summer and winter.

Tractors proved to be the most effective movers.
They were the principal hauling elements of the winter
“cat” trains by means of which most of the heavy
moving was accomplished. It was found that as much
heavy hauling as possible should be done over the ice
of ocean, lagoons, and lakes, or along or parallel to
streams.  Cross-drainage hauling is more difficult,
largely because of the hazards of even rather low cut
banks that delay or stop both the tractor and sleds
being towed.

Airplanes had a very important place in Pet 4. The
so-called linehaul from Fairbanks to the Reserve em-
ployed several types of fairly large aircraft. Most of
the freighting was by C46's, a military twin-engine
Douglas aireraft, which in summer and winter effec-
tively used both the pierced-plank airstrip at Barrow
and the gravel strip at Umiat. Local plane service
within the Reserve ranged widely depending on season
and local conditions. Small aireraft (Norseman, a
single-engine aircraft, and smaller) were used on wheels
in summer using the strips at Barrow and Umiat, gravel
bars along rivers, favorable ocean beaches, and impro-
vised strips at such places as the Meade River coal mine
and Half Moon Three camp (Alaktak).

In summer small planes on floats were widely used,
and landings and takeoffs were effected on lagoons,
lakes, and rivers. In winter the use of small planes
was greatly facilitated by addition of ski landing gear.
Larger aircraft such as the amphibious PBY, Catalina
flying boat, were occasionally used for special tasks
such as the airborne magnetometer survey and scouting
of ice conditions for ship expeditions.

Helicopters were tried for certain geologic parties
operating in the mountains but were abandoned after
one fatal accident. However, they were very successful

in gravity work on the coastal plain and in facilitating
control surveys by the U. S. Coast and Geodetic
Survey.

Plane use was greatly aided and rendered much safer
by the lighting facilities, radio homing beams, and
other navigational and landing aids at Barrow, Umiat,
Bettles, and Fairbanks.

The annual Barrow ship expeditions, Barex, could
reach Point Barrow for a short interval eacl> summer.
These expeditions were aided in some years by the as-
signment for at least part of the time of an ice breaker
such as the U. S. S. Burton Island. Landing of ma-
terial on the Barrow beach had to be accomvlished as
rapidly as possible when the ships arrived in order to
reduce the ever-present danger of the pack ice. Ships
and LST’s (landing ship, tank) were used on occasion
to ship eastward from Barrow along the covst as far
as Barter Island, far east of the Reserve and not far
from the Canadian boundary at longitude 141°. Small
powerboats and sailboats, oomiaks (walrus-skin
boats), and kayaks (small skin boats) are used by the
Eskimos during the open season but were not employed
in Pet 4 for freighting. Canoes and various types of
collapsible canvas, wood, and plywood boats were em-
ployed successfully by survey parties on rivers during
the summer. The use of larger, powered river boats
on the Colville and other larger streams was often dis-
cussed but was not tried.

EARLIER EXPLORATIONS

Before proceeding further with the story of Pet 4,
the reader should have at least a brief summary of the
history of exploration of northern Alaska up to the
time Pet 4 started in order to grasp the status of the
information available on the area. This section, there-
fore, outlines the explorations that resulted in the fac-
tual foundation on which Pet 4 was built. (See fig. 8.)

It was a long time after many parts of Alaska, espe-
cially the Pacific coastal areas, were reasonably well
known to the world that anything was learned about
the area that now includes Naval Petroleum Reserve
No. 4. So far as the record goes, the first white man
to see any part of the Reserve was Capt. James Cook
who in 1778 penetrated Bering Strait and sailed north-
easterly along the coast as far north as Icy Cape, the
point where the western boundary of the Rersrve now
reaches the Arctic Ocean.

It was nearly 50 years later in 1826 that Capt. F. W.
Beechey, of the British Navy, commanding H. M. S.
Blossom, pushed northeastward until blocked by the
ice north of Franklin Point. Captain Beechey had been
dispatched to cooperate with Sir John Franklin, who
was working westward along the north coast from the
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Fi1GURE 8,—Sketch map showing exploratory routes and progress of investigations in northwestern Alaska.
Geological Survey Bulletin 815.)

mouth of the Mackenzie River. Beechey’s surveys were
of extraordinary accuracy and have been much used.
Beechey’s mate, Elson, and one other man, Smyth, left
the Blossom when it could proceed no farther and made
their way in a small boat in the more open water near
the shore as far east as Point Barrow. Meanwhile,
Franklin, working westward from the Mackenzie
reached a point near the eastern edge of the delta of
the Colville where he too was stopped by the ice thus
leaving some 150 miles of coast that had not yet been
traversed.

This gap was filled in 1837 when P. W. Dease and
Thomas Simpson were sent out by the Hudson’s Bay
Company. After descending the Mackenzie River, they
pushed westward like Franklin. In their open boat
they passed the Colville and reached a point a little
toward Barrow from Cape Simpson where they landed

(Map is modified from plete 3 of

and decided to proceed onward on foot. Simpson, with
three others, finally reached Point Barrow from the
east.

Between 1848 and 1853 much knowledge was gained
by various expeditions sent out for the relief of Sir John
Franklin, and the records left by the captains of the
various ships are records of brilliant accomplishment.
For example, in 1849 from one of the several relief ships
in Kotzebue Sound, Lieutenant Pullen proceeded in a
boat with a small party all around the Arctic coast to
the Mackenzie and up that river to a Hudson’s Bay
Company post.

In 1848 an American whaler penetrated the Bering
Strait into Arctic waters and whaling thereafter de-
veloped into a substantial industry that continued for
many years.
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By 1881, when Lt. P. H. Ray led the international
polar expedition in the vicinity of Barrow, northern
Alaska had been American territory for 14 years. Ray's
work went on at Barrow for 2 years and included
climatological and magnetic observations. Lieutenant
Ray, among other things, explored up the Meade River
to approximately latitude 70° N. near the southern limit
of the coastal plain.

Starting in 1883 and continuing for several years,
LT George M. Stoney, of the U. S. Navy, made explora-
tions in the general Kobuk-Noatak area (the Kobuk
River is a little south of the area shown on pl. 1) south
of the Brooks Range and the western part of the Reserve
area. In the winter of 1885-86 he stayed near Shung-
nak (south of area of pl. 1) and made explorations from
there; one trip took him as far as Chandler Lake, and
he apparently was the first white man to see that lake
at the north front of the Brooks Range.

The most notable early inland journey within the

Reserve area was by one of Stoney’s officers, ENS,
later RADM, W. L. Howard. According to Brooks
(1906, p. 123)—
He left the winter camp in April (1886) with two white men
and two natives and proceeded northeast across the Noatak to
the valley of the Colville, followed this downstream in com-
pany with a party of natives for about 20 miles, and then
crossed to the headwaters of Chipp River. Here he discarded
the dog teams used up to this point for transporting his supplies,
and descended the Chipp River to the coast in native skin boats,
arriving at Point Barrow on July 15, being the first white man
to cross northern Alaska.

The second trip across northern Alaska, but far east
of the present Reserve, was by J. H. Turner, of the U. S.
Coast and (Geodetic Survey, who established an astro-
nomic position station where the Porcupine River
crosses from Yukon Territory into Alaska and from
there following in general the 141st meridian, made a
winter dog-team journey northward to the Arctic Ocean
(Brooks, 1906, p. 125).

In 1901 a Geological Survey party under W. J.
Peters, topographer, and with F. C. Schrader, geologist,
started in winter and went overland to the Koyukuk
River (south of the area shown on pl. 1). When the
open season arrived, they ascended the John River with
canoes, portaged through Anaktuvuk Pass, and then
went on down the Anaktuvuk to the Colville, which
they followed to the ocean. From the mouth of
the river, they followed in the shallow coastal waters
westward to Barrow and on south to Cape Lisburne
where they managed to meet and get transportation
south on a vessel in which they reached Nome. Brooks
(1906, p. 129) says that “Theirs was probably the most
notable exploration which has been made by the Geo-
logical Survey.”

In the period 1906-14, exploration by ILeffingwell
(1919) and Anderson in northern Alaska e°st of the
Reserve added much pertinent geographic and geo-
logic information. Stefansson’s work in northern
Alaska between 1908 and 1918 also was valuable. Simi-
larly, in 1912 contributions were made to the informa-
tion on the area east of the Reserve between the Por-
cupine River and the Arctic Ocean by parties of the
International Boundary Commission.

With the establishment of Naval Petroleum Reserve
No. 4 early in 1923, a series of explorations and geologic
investigations by the Geological Survey began at the
request of the Navy Department. These pulled to-
gether much of the information from earlier work and
produced a large amount of new information, which
together supplied a reasonably adequate but still very
generalized picture of the major geologic features of
the Reserve. This work went on through 1927, and the
results were incorporated in Geological Survey Bulle-
tin 815, Geology and Mineral Resources of North-
western Alaska, by P. S. Smith and J. B. Mertie, Jr,,
which was published in 1930. Much of the informa-
tion in that bulletin has been used in these earlier parts
of the story of Pet 4. Limitations of space retuire that
the record of those surveys be shortened for the most
part to brief mention of the principal members of the
parties and where they worked.

Three parties were sent out in 1923, all under the
leadership of Sidney Paige, geologist. Paige and his
topographer, E. C. Guerin, followed the coast from
Wainwright to Cape Simpson where the petroleum
seepages were studied and mapped. Subvequently,
Paige and Guerin surveyed the east side of D-ase Inlet
and ascended the Meade River for about 150 miles.
James Gilluly, geologist, and James Whitaker, topog-
rapher, proceeded along the coast to Peard Eay where
they struck inland to the Inaru River, went down that
river to Dease Inlet, thence upstream along the Topa-
gorok River for about 80 miles. The third party, under
W. T. Foran and with topographic engineer Gerald
FitzGerald, left Nome in a chartered vessel, surveyed
the coast from Cape Beaufort to Wainwright, and ex-
plored inland along the ukpowruk, Kokolik, and Uto-
kok Rivers for distances ranging from 25 to 40 miles.
Smith and Mertie (1930, p. 9) state that “As a result
of the work of these three parties about 2,150 square
miles of hitherto unsurveyed country was mapped, and
information was obtained that throws light on the geo-
logic and physical features of probably 10,070 square
miles.”

In the winter of 1924, under the general supervision
of Philip S. Smith, a joint party consisting of geolo-
gists P. S. Smith and J. B. Mertie, Jr., and topographers
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Gerald FitzGerald and R. K. Lynt, traveled by dog
team from Tanana, carrying all their winter and sum-
mer supplies including canoes, to AHakaket (south of
the area shown on pl. 1) on the Koyukuk at the mouth
of the Alatna River. Thence they went up the Alatna
to its tributary, the Unakserak, and on up the Unak-
serak about 15 miles to the limit of spruce timber where
a winter camp was established and from which the
freighting crews were sent back to Tanana. Surveys
were carried on from that base until April by which
time all equipment had been moved across the divide
of the Brooks Range into the Reserve where a spring
headquarters was set up on the Killik River at the
mouth of April Creek. Surveys in the surrounding
region were made until May, when the ice on the streams
broke.

Upon arrival of summer the party was divided,
Smith and Lynt being assigned to the so-called central
party and Mertie and FitzGerald to an eastern party.
The former traveled rapidly down the Iillik to the
Colville, turned westward upstream and investigated
a substantial part of the npper Colville basin including
about 20 miles of the Etivluk River. In July the party
went up the Awuna and crossed to a stream believed to
be a tributary of the Meade River. This later was
found to turn eastward and to lead into the Tkpikpuk
on which river the group on August 5 found evidence
of the passage of the eastern party.

In the meantime the eastern party went more slowly
down the Killik studying and mapping the geology.
A side trip was taken eastward up a stream thought to
be the Chandler River leading from Chandler Lake—
since found to be the Okokmilaga River, a smaller
stream west of the Chandler. On finally reaching the
month of the Killik on 2 July, this eastern party pro-
ceeded downstream as far as Prince Creek, a few miles
above the present site of Umiat. The course then led up
Prince Creek over a divide to Maybe Creek, which is
tributary to the Ikpikpuk, and down the Maybe, along
which they were overtaken by the central party on
Augnst 8.

The two parties surveyed the rest of the Ikpikpuk
together as far as the point where the Chipp splits off.
Smith followed on down the Ikpikpuk, and the rest
went down the Chipp. From the mouth of the Chipp,
the party went on to Barrow. Smith reached Barrow
a day later, on 22 August, from the mouth of the
Ikpikpuk.

Meanwhile, in the same summer W. T. Foran, geolo-
gist, with a topographer, O. L. Wix, left Nome in a
chartered boat and after a difficult trip reached Wain-
wright late in July. The coast was surveyed to
Franklin Point and Peard Bay, and then the party
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went up to the head of the Kaolak in canoces. A portage
was made to the Utokok, and surveys were carried to its
headward parts whence, with great difficulty, the party
carried over the Brooks Range divide into the Nimiuk-
tuk and proceeded downstream into the Noatak and on
down to Kotzebue. Smith records that the trip “was
an achievement that could have been carried through
only by the indefatigable efforts of every member of
the party and by the resourcefulness and indomitable
pluck and generalship of Foran, the leader.”

Only one party was sent to the area in 1925. It was
led by topographer FitzGerald, and the geologist was
W. R. Smith. This party started in the winter by dog
team from Nenana and sledded 725 miles to Kotzebue.
Thence they proceeded to and up the Noatak River to
the Kugururok, starting surveys on the Noatak. From
the head of the Kugururok, a pass was found across
the Brooks Range into the Utokok, and from a point on
that stream another pass was used to reach the upper
Colville valley. When the ice broke on the Colville on
30 May, the party changed to canoes and surveyed
downstream to the Etivluk, up which they procesded to
the lake at the head. From there they portaged across
the Brooks Range divide into the Aniunk and went
downstream to the Noatak and on back to Kotzebue,
which was reached on 22 August. About 6,500 square
miles of hitherto unknown conntry was mapped, and
much was learned of the general geology.

In 1926 also only one Geological Survey field party
was dispatched. This was led by P. S. Smith, and Ger-
ald FitzGerald again was the topographer. Again the
party traveled by dog team from Nenana to Kotzebue.
From there they sledded to Kivalina where they struck
inland up the Kivalina River, crossed the Brooks Range
to the head of the Kukpowruk, and traveled thence to
a point on the upper Kokolik River. There, the break-
up having started, canoes were launched, and the Koko-
lik was surveyed to its mouth near Point Lay. From
there the coast was followed to Wainwright Inlet, and
surveys were carried up the Kuk and the Avalik for a
substantial distance. After returning to Wainwright
on 27 July, the party went along the shore to Pearl Bay
and up the Kugrua River. On returning to Peard Bay,
Smith returned to Wainwright and obtained passage on
the SS. Bomer. FitzGerald turned north to connect his
snrveys to those near Barrow. He was turned back by
storms and eventually returned to Wainright and was
fortunate enough to be able to board the MS. C. D.
Brower for Nome. The surveys that year covere about
5,000 square miles.

With the close of the 1926 season, the series of Geo-
logical Survey studies over 4 years as well as to the
earlier explorations were tied together. The general
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features of the geology were reasonably well understood
over the whole Reserve and much of the surrounding
areas. Geographic positions and elevations were known
with reconnaissance accuracy or better, and large areas
had been mapped topographically.

This brief review thus sketches the general status of
information that was available when Pet 4 was con-
ceived and undertaken.

FIRST YEAR—1944
PLANNING

On 5 February 1944, RADM H. A. Stuart, then Di-
rector of Naval Petroleum Reserves, initiated official
action through a memorandum to Frank Knox, Secre-
tary of the Navy, proposing further exploration and
test-well drilling in NPR 4. The history and purpose
of Naval Petroleum Reserve No. 4 and the general
petroleum situation were reviewed briefly, and the ex-
ploration of the Reserve was recommended. Specifi-
cally, the recommendation called for—

1. The sending by air of geological and advance con-
struction parties with the necessary equipment to con-
duct preliminary surveys.

2. The air transportation to Barrow of one portable
core-drilling unit for the core drilling of geologic struc-
tures.

3. The sea shipment to Cape Simpson, 60 miles east
of Barrow, of one drilling rig with casing and other
equipment and material to commence a test well by
15 August.

4. The accomplishment of the project by a Naval
Construction Battalion because of the value of the ex-
perience to the Seabees and the inavailability of trained
oil-field personnel.

The Secretary referred the recommendation to the
Acting Chief of the Bureau of Yards and Docks,
RADM L. B. Combs, who replied on 14 February that
he had previously discussed the matter with Admiral
Stuart and that the Bureau of Yards and Docks
(BuDocks) was prepared to proceed immediately and
assume full responsibility for the project as outlined.

ADM F. J. Horne, Vice Chief of Naval Operations,
recommended the plan as a program any oil company
would consider a businesslike approach and one free
from criticism. Admiral Horne suggested that the most
experienced oil-field men be used.

On 16 February, the firm of DeGolyer and Mac-
Naughton, consultant on petroleum matters to the Sec-
retary of the Navy, reported favorably and commented
that—

1. Oil seepages, a thick sedimentary section contain-
ing many sandy layers, and structures favorable for

443615—58——3

petroleum accumulations are present, thus making the
Reserve deserving of thorough investigation.

9. The entire Reserve should be explored, although
the eastern part deserves first consideration because of
the seepages there and the supposed presence of
structures.

3. Good aerial photographs of the eastern part of the
Reserve should be obtained under the direction of an
experienced geologist in order to facilitate the work of
the geologic field parties.

4. Three geologic parties should be put in the field
in the spring of 1944,

5. A paleontologist should be stationed in the area to
analyze samples from drilling and the parties.

6. Geophysical work should be delayed until the
drilling of one deep test.

7. The first test-well location should be chosen only
after the location of several geologic structures.

On 24 February Secretary Knox requested the opin-
ion of the Attorney General in regard to the Navy’s
authority to undertake the proposed exploration pro-
gram, specifying that oil would not be produced except
for test purposes; that no oil would be withdrawn ex-
cept as authorized by law; that oil production vould
not be applied to cover costs of the program; and that
no work would be done if funds were not made cvail-
able for the purpose. On 21 March Acting Attorney
General Charles Fahy replied that the applicable stat-
ute of 30 June 1938 provided that measures be directed
toward the conservation and protection of the Reserves
rather than their utilization; thus, only exploratory
wells might be drilled. Assuming that the location and
other features of the proposed wells would reflect the
objective as being exploration, the Attorney General
congidered the program authorized.

President Roosevelt asked Secretary Knox to discuss
Navy oil problems with Secretary of the Interior Har-
old Ickes, who was also Petroleuin Administratcr for
War. Therefore, the Navy Department established
contact with both the Interior and the War Depart-
ments, which were considering a joint program for
oil explorations in Alaska. Secretary Knox asked
Secretary Ickes to concur in the immediate preliminary
work of the Navy as outlined, such work to be tied into
the overall plan of the Interior Department wher that
plan was accepted by the several interested agencies.
Secretary Ickes, having made specific recommendations
for joint petroleum exploration and development in
Alaska by War, Navy, and Interior, replied on 7 March
that the preliminary reconnaissance for logistic in-
formation should be considered the initial step in an
integrated program, rather than an independent Navy
mission.
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Senator Walsh and Congressman Vinson, chairmen
of the Naval Affairs Committees of the Senate and
House of Representatives, respectively, were advised
and kept fully informed of the development of the
plans.

Finally, on 10 March the reconnaissance trip to the
Reserve for the purpose of studying problems of access,
transportation, and subsistence was approved by the
President.

Thus, the preliminary plans were laid expeditiously
but well. Competent technical advice was obtained.
Coordination was attained with both the executive and
the legislative branches, and feasibility within the lim-
its of existing knowledge was determined within the
Navy Department. Some of the original assumptions
eventually required modification, and certain items in
the plan had to be abandoned or changed; but, in gen-
eral, Pet 4 was ready to be launched in a sound fashion.

PRELIMINARY RECONNAISSANCE, 21 MARCH TO 22
APRIL 1944

Appropriately, Lieutenant Foran, who was largely
responsible for the idea of undertaking at that time an
appraisal of the petroleum resources of Navy Petro-
leum Reserve No. 4, was selected to head the first recon-
naissance party. His party was carvefully chosen to in-
clude specialists in some of the various fields in which
future work was anticipated. There were, for example,
WO H. C. Gillen, waterfront and shipping; WO J. F.
Connelly, general construction and earthwork ; and WO
W. W. Smith, oil-well drilling.

April is still a wintry month north of the Brooks
Range, and, of the whole party, Foran was the only one
who had been in the area before. It was therefore a
considerable job that faced the group—1, to determine
the most advantageous means for further geologic
study, including geologic drilling and the application of
geophysical methods; 2, to determine the operational
difficulties that would be encountered in petroleum ex-
ploration; and 38, to gather information of a general
nature concerning all phases of life in the Arctic.

Transportation from Fairbanks northward over the
Brooks Range into the Arctic and to Barrow was by
bush plane, as was travel within the Reserve. Im-
possible bush flying conditions forced considerable
waiting in Barrow, but much was accomplished, and
waiting periods provided time for gathering invaluable
information from old-time resident-trader Charles
Brower at Barrow and from the party’s veteran Arctic
bush pilot, Sig. (Sigurd) Wien. The party saw much
of the Reserve, mostly from the air, before returning.

On 22 April the party returned and Lieutenant

Foran prepared and submitted his report. The first
small chapter of Pet 4 had been written.

The conclusions reached by the party were favorable
for embarking on a full-scale petroleum exploration
although in retrospect some of them seem bas>d in part
on optimistic assumption and some, such as No. 7 below
were incorrect. Nevertheless, they contained much of
value and were influential in guiding the earlier work
of Pet +. The conclusions were—

1. The unusually wide occurrence of seeps (Simpson
to Umiat, Dease Inlet to Demarcation Point) suggested
productive strata at comparatively shallow depths. The
geologic work necessary for the location of an initial
test on the Umiat anticline would require not more than
6 weeks surface structural study. To spot a location on
the coastal plain would require several profiler of struc-
ture core holes.

9. Inregard to transportation and disposition of oil,
three plans were considered—the first, tankers to Baxr-
row, and the second, pipeline to Nome, were rejected
because of the storage and harbor facilities required;
the third plan, a pipeline to Fairbanks was considered
feasible. It was believed that neither the climate nor
the topography would act as a barrier to the economic
installation and operation of a competently planned
pipeline system.

3. Since shallow production was expected, light drill-
ing equipment was recommended. A timber-mat
foundation on the permafrost was believed sufficient
for the rig.

4. Concerning excavation and road building, it was
estimated that working conditions would b» no more
difficult than those encountered in the Aleutian Islands
and that costs would be approximately the same. The
suitability of the beaches for use as temporary landing
strips was observed.

5. The presence of pressure ridges and foating ice
precluded the permanent or temporary construction of
docks or floating docks. The shallow water required
ships to stand offshore about three-fourths of a mile.

6. The Navy-issue clothing furnished fairly good
protection. Diet should be approximately the same as
for temperate zones.

7. Because of the prevalence of tuberculosis and the
undependability of the natives as steady workers, no
consideration should be given the procurement of local
labor.

DECISION TO PROCEED

After a conference with Lieutenant Foren, RADM
Ben Moreell, chief of the Bureau of Yards and Docks,
prepared a memorandum dated 8 May 1944 in which
he proposed that the reconnaissance of Naval Petro-
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leum Reserve No. 4 proceed immediately with the drill-
ing of core holes and exploratory wells and the dis-
patching of geologic and pipeline survey parties.
Admiral Moreell chose to consider the recommended
phase a part of the preliminary reconnaissance and sug-
gested waiting until the data were all in before submit-
ting a comprehensive report to the Secretary of the
Navy for a policy decision and before calling in other
interested Government agencies, Admiral Moreell also
felt that it was just as important to determine whether
or not it would be possible to get oil out of the Reserve
economically as it was to determine the quantity and
quality of oil available.

Admiral Horne, Vice Chief of Naval Operations, ap-
proved Admiral Moreell’s suggestions but opposed ref-
erence of the matter to the Interior Department because
of the delay imposed and the shortness of the Arctic
season and wondered if the President’s signature were
again required. R. Keith Kane, Special Assistant to
the Secretary of the Navy, recommended (1) that the
President’s approval be requested in a memorandum,
(2) that Secretary Ickes be presented with the prelimi-
nary reconnaissance report and the notification that 2
or 3 exploratory wells would be drilled in 194f, (3)
that copies of the reconnaissance veport be sent to the
chairmen of interested congressional committees, (4)
that, on approval by the President, BuDocks proceed
with the exploration project under the direction of the
Vice Chief of Naval Operations. The recommended
program was supported by DeGolyer and MacNaugh-
ton, Inc, and by A. F. Jacobsen, president of the
Amerada Petroleum Corp.

By this time there was some enthusiasm in Congress
for the exploration, $1 million having been earmarked
for the program in the current Naval Appropriations
Bill.

On 15 June Secretary of the Navy Forrestal asked
the President’s approval of a Bureau of Yards and
Docks (BuDocks) party returning to the Reserve, in-
vestigating conditions more thoroughly, perhaps drill-
ing 2 or 3 exploratory wells, and making a detailed re-
port. Caution was to be exercised in all planning
operations. On 26 June the President replied that he
had no objections to the program.

Lieutenant Foran’s recommendations, based on his
preliminary reconnaissance, had been favorably re-
ceived; and although the difficulties inherent in at-
tempting to carry out such a program were well recog-
nized, it nevertheless was believed urgently desirable
that the program proceed.

Up to this point the final decision to proceed was yet
to be made, but a great deal of preliminary preparation

in anticipation of the proceed order had been made.
Bart W. Gillespie, one of the principals in Pet 4, has
elaborated the advance preparation for which he was
largely responsible (Gillespie, Bart W., personal
communication).

.. . However, once the Chief Bureau Yards and Docks sensed
that there was a good chauce of the Secretary of the Navy being
instructed to carry out such a plan he instructed me to proceed
without delay to lay out the personnel and equipment outline
all to a point just short of activating the unit and issuing the
purchase orders for the equipment required. Had the Chief of
the Bureau not possessed this foresight and courage no move
could have been made toward the Arctic Ocean during the year
1944, The entire program would therefore have been d-layed
one year, or until the summer of 1945. With Sea Bees in such
great demand in the Pacific during the year 1945 I doukt very
much that the expedition would have been sent out and there-
fore in my opinion, the entire idea would have been dropped
with the coming of V-J day.

. we dispatched Lt. Commander Ivan Wilson and Chf.
Warrant Officer Ralph Bell to Camp Peary, Virginia, to screen
tlie Sea Bee personnel for officers and men capable of carrying
out the many arduous tasks which would confront an expedition
of this type, entering the Arctic for the first time in historz. . . .

The nucleus of the Sea Bee detachment which was later to
be designated Naval Construction Battalion Detachment No.
1058, were the members of my original group, the 12th Battalion
of Sea Bees who were the first to land at Kodiak Islard and
later assisted in the landing at Attu when the last of the
Japanese were cleaned out of the Aleutians.

The commanding officer, William Rex, who had served under
me at Adak as executive officer of the 66th Battalion and several
other officers were brought in from other units in the Alentians.
Specialists such as geologists, petroleum engineers, d-illers,
toolpushers, roughnecks and so forth were screened from the
many other units then at Camp Peary.

No movement of personnel was made at the time but a 'ecNav
(Secretary of the Navy) freeze order was placed on the screened
personnel thus selected and they were held at Camp Peary pend-
ing the final orders to activate the detachment.

Other personnel in very limited number, at the time on active
duty in the Atlantic and Pacific theaters were earmarked and
the Bureau of Personnel prepared for their “proceed” orders
on receipt of final activating orders signed by the Secretary of
the Navy.

The logistics for the support of a two drilling rig operation
with safety for approximately the first eighteen montl ~ was
worked out primarily by those of us who had on occasions done
the same for long operations IN TROPICAL SURROUNL INGS.
Somewhere in the files of the Bureau of Yards and Docks will
be found the first general outline of materials and supplies ear-
marked to form the basis for more detailed procurement for the
Arctic Expedition.

This activity embraced most of the month of May 1944—the
period during which we knew nothing for certain yet feared
that any lack of reasonable action on our part in anticipatng the
needs might result in a fiasco should we be ordered to get the
Expedition under way at the last possible moment.

During this period of uncertainty we were not spinning our
wheels awaiting information relative to the Arectic to drop into
our laps. From the Army Northwest Command, the Imperial
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Oil Company, and from several other agencies we were able
to collect much of value—and sad to say, much of no value
whatsoever. Our final loading was all but complete before we
learned that Admiral Byrd did have something on record in
Washington of value to anyone attempting a trip into the Arctic.
Stefansson was, of course, under contract with the Army and
was hardly available at the time. Thus we went as far as we
could during the period of uncertainty. Afterwards it fortu-
nately resulted that our preparations were reasonably good.

The period of uncertainty was brought to a sudden close on
the morning of 2 June 1944. The Expedition was approved by the
President and SecNav (Secretary of the Navy) ordered the
Chief of the Bureau of Yards and Docks to get moving. Com-
mander Wilson at Camp Peary was notified at once and orders
were requested for the movement of the Detachment when ac-
tivated to the Naval Station, Seattle, there to board the ships
later to be selected to enter the Arctie.

On the same afternoon we moved in on the Advance Base
Division’s Executive officer, Commander John R. Dallerup in
Chicago and set up a procurement procedure completely clean
of red tape and based on emergency, bid-free purchasing where-
ever necessary.

It was during this period that such men as Wallace Pratt,
Paul Lambright, Imperial Oil, Lloyd Noble, Noble Drilling
Company and his excellent staff, gave of their time and advice
to such an extent that the procurement was made safer and
much more adequate for the work to be done in the Arctic.

It should be borne in mind at all times that we procured with
one thought uppermost in our minds. We would not disrupt
the production line which was keeping the petroleum industry
operating at full capacity to supply war needs. We would cut
corners and some way make certain that we protected our
personnel in the Arctic and permit them to work reasonably
well during the first twelve months of their stay in that region.

ADMINISTRATION

Arrangements were made for the firm of DeGolyer
and MacNaughton, of Dallas, Tex., to act as consultants
on geology and for the Noble Drilling Co., of Ardmore,
Okla., which had supervised the work at Norman
Wells, to act as drilling consultant.

On 8 June 1944 Naval Construction Battalion De-
tachment 1058, consisting of approximately 15 officers
and 190 men, was assigned by the Chief of Naval Oper-
ations the mission of the exploration of Naval Petro-
leum Reserve No. 4. LCDR W. H. Rex, CEC, USNR,
was placed in command and thereby became the firsy
of a series of officers in charge of construction for Pet
4. Iach officer in charge (OICC) had his strengths
and his weaknesses, but it was largely through them
that the program was able to accomplish all that it did.
The Civil Engineer Corps can well be proud of this
fine group of officers, who, throughout the program,
maintained the best traditions of the Navy and of the
Corps to which they belonged.

CDR Bart W. Gillespie, assistant to the Chief of
the Bureau of Yards and Docks (BuDocks) for petro-
leum matters, on 11 July delivered by hand the basie

orders of the expedition to Lieutenant Commander Rex.
These orders read:

The purpose of this mission is to carry out explorstory work
in NPR 4 (Naval Petroleum Reserve No. 4) with a view toward
determining the presence of oil in commercial quartities and
if so to establish methods by which it may best be produced
and transported to a point of greatest usefulness. This mission,
therefore, includes detailed geologic study, core ho'e drilling,
deep well drilling, and overland and aerial pipeline survey. This
region being virgin exploratory territory, you will b~ required
to do your utmost to ccmplete your task with the greatest pos-
sible amount of information of every type. Everything down to
the most insignificant item should be recorded for future use.
It is of utmost importance that one of the products of this
task be a complete record of not only the success but the failures
of this first Seabee petroleum venture.

The U. S. S. Spica (AKA-16, Attack Cargo Ship 16)
was designated to transport personnel and equipment to
Barrow and LT John Backlund was detailed as Arctic
pilot. The SS. Jonathan Harrington, a Lib>rty ship
of the Alaska Steamship Co. and a Catalina flving boat
(PBY5A) for reconnaissance of ice conditions in the
Arctic Ocean were also assigned. CDR F. M. Kiley,
USNR, was placed in charge of the ship expedition.

If possible, landing of the expedition was to be made
at Cape Simpson, where Lieutenant Foran wcild have
taken soundings and secured information for anchorage
in advance. On landing, the base camp would be built,
a 150- by 5,000-foot airstrip constructed, and radio
facilities put in operation as soon as possible. Core
drilling for structural information would then be con-
ducted in the Barrow-Simpson area in the hope of un-
covering a structure that would warrant testing with
a large drilling rig. Otherwise, the big rig would be
freighted to Umiat during the winter and a test well
started there in the summer of 1945. Concurrently, a
preliminary pipeline survey was to be in progress.

The expedition was to receive instructions from the
Bureau of Yards and Docks only; but within the scope
of the mission, the fullest cooperation should be ex-
tended to the Director of Naval Petroleum Reserves
and to representatives of the U. S. Geological Survey.

OPERATIONS
SEA TRANSPORTATION

CAPT W. G. Greenman, who in June had replaced
Rear Admiral Stuart as Director of Naval Petroleum
Reserves, pointed out that the short time available for
procurement of materials and supplies for the first ship
expedition had a very real effect on the program as a
whole. The time factor and the inadequacy of infor-
mation on the area made this initial job of prosurement
a difficult one. Nevertheless, a remarkable job was
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The key heavy equipment unloaded from Barex '44
(Barrow Expedition, 1944) included 6 tractors, two 20-
ton and one 10-ton cranes, and one 9-ton crane. The
tractors were modified principally by the installation
of oak blocks in place of the top carrier rollers because
it was found that the roliers became inoperative because
of icing, the cutting of 3- by 3-inch-square holes in the
tracks to facilitate the cleaning of snow from the tracks,
and the welding of additional grips or grousers on the
tracks for better snow traction. In very cold weather
some of the tractors were of little use as they had no
starting engines. Athey wagons were satisfactory for
hauling on the coarse-sand beach and were used to move
about 2,300 tons of equipment over the 6-mile stretch
from the unloading beach at Point Barrow to the
campsite.

Radiator curtains and plywood side panels were in-
stalled to enclose all fuel lines and tanks, and cabs were
added to provide comfort for the operators. With the
advent of cold weather, lubricating oil was diluted with
15-80 percent of kerosene or diesel oil to facilitate its
flow at low temperatures. No opportunity was afforded
to thoroughly test the weasel (M29C) in 1944 although
four had been unloaded.

GEOLOGY

During his brief reconnaissance of the Reserve in
March and April, Lientenant Foran had observed evi-
dence of a major anticline in the Umiat area approxi-
mately 180 miles southeast of Barrow in the extreme
southeast part of the Reserve. This was the location of
some of the small seepages that had first been visited
by the Bureau of Mines—Territorial Department of
Mines party the year before. Foran considered that
the most important next step was to obtain further
information on that structural feature in the hope of
determining structural closure at some point along the
axis of the anticline; if closure was indicated he would
consider Umiat a justifiable drilling site.

Therefore, Lieutenant Foran, assisted by Lieutenant
(jg) Woodward and six additional party members,
returned to the Colville River, landed on the Prince
Creek bar above Umiat, and on 8 June started structural
geologic mapping on the anticline. (See pl. 3.) Lieu-
tenant Foran also made some observations on the
stratigraphy and began to compile a stratigraphic sec-
tion of the rocks in that area. Altogether, the Foran
party spent 7 weeks mapping and studying the anti-
cline which at that time was called the Prince Creek
anticline but which since has come to be known as the
Umiat anticline. (See fig. 12.) He found and mapped
in a general way a closure of about 750 feet.
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Meanwhile, the Geological Survey had also dis-
patched a small party to the same general area. The
party consisted of Robert R. Coats, chief, George Gryec,
geologist, and a cook-camphand. The Survey felt that
stratigraphic information would be most needed in the
early phases of an intergrated program of petroleum
exploration, and the party was instructed to concentrate
on the stratigraphic section which was exposed along
the bluffs of the Colville River from above Umiat to
40 or 50 miles below Umiat. The Survey’s opinion was
based on the fact that the structural character of the
Reserve was already generally known from the geologic
expeditions of the 20s and before and that there were
many generally eastward-trending structural festures
that were progessively less intense northward from the
Brooks Range. Accordingly, the Survey party studied
intensively the stratigraphic section from the I -ince
Creek syncline downstream across the Umiat anticline
and the then unnamed Gubik anticline north of it for a
total distance of about 40 miles. From that study the
general scarcity of good porous sands in the part of the
section studied became evident.

On 2 August the Foran party moved to Cape Simp-
son and began a hydrographic survey designed for use
during the proposed imminent landing of the ship ex-
pedition. An attempt was made also to delimit a geo-
logic structure in the oil seepage area near Cape Uimp-
son, but this was unsuccessful because of the absence of
bedrock outcrops in that vicinity.

DRILLING

The drilling equipment landed from Barex 4% con-
sisted of 1 Model 142 portable Sprague and Her wood
Core Drill; 2 Failing 1500 units which could drill a
47-inch hole to 1,000 feet, and 1 National 50 rig.

Three experimental holes were attempted in the fall
of 1944 in order to determine operating conditions and
to familiarize the drilling personnel with the operation
of the equipment. (Seepl.3.) Drilling was directed by
LT J. S. Hagestad, petroleum engineer, and Lieutenant
Commander Rex.

Core test 1, using the Sprague and Henwood drill,
was a short distance south of the camp. Slurh ice
plugged the eyes of the core bit. If circulation were
stopped for an hour or so, mud would freeze to the
walls of the hole, so that reaming was necessary on
going back in. This situation was alleviated somewhat
with the use of an immersion oil burner in the mud tank
to heat the mud. The hole was drilled to 344 feet, but
coring was not successful. Reaming was necessary to
enter the hole and jarring to get out. The crew be-
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FIRST YEAR—1944

lieved that a larger mud pump and continued heating
of the mud would have solved most of the difficulties.

At core test 2, near No. 1, the diesel-fueled heating
stove exploded, at 236 feet, the rig caught fire, and in
the high wind the fire was uncontrollable, and the rig
was destroyed.

The test of the National 50 was more successful. The
big-rig test 1 was at the northeast edge of the campsite.
The hole was drilled to 685 feet between 13 and 22 Octo-
ber although the rig was unhoused. Icing of lines was
something of a problem, and a flame thrower was used
to thaw lines, standpipe, and hose while making a con-
nection or coming out of the hole. Except for these
problems, the equipment was believed to have perfomed
satisfactorily.

SUMMARY OF 1944

By the end of 1944 Pet 4 was well underway—al-
though drilling for oil had not yet started, much infor-
mation had been assembled, a substantial camp had been
built and the Seabee detachment was well housed and
well fed, and an air service system was in operation.

In 1944 the beachhead had been firmly established;
in 1945 the exploration of the Reserve was ready to pro-
ceed. Key positions were held by Lieutenant Com-
mander Rex, officer in charge of construction; LT A. G.
Smith, executive officer ; LCDR Saul Mackoff, medical
officer; LTJG H. F. Corbin, chaplain; LT William T.
Foran and LT James Brazil, geologists; LT Leonard
Berlin, procurement and liaison officer in Fairbanks;
LT B. D. Goodrich, procurement and liaison officer in
Seattle; and above all CDR Bart Gillespie, in Washing-
ton, D. C., who exercised overall control and gave all
possible authority and responsibility to the field
personnel.

Lieutenant Berlin took charge in Fairbanks on 4 Oc-
tober 1944. He was responsible for procuring fresh
food and emergency supplies for the detachment, dis-
patching of priority freight by chartered plane, the
billeting of men on leave, consulting on the pipeline
survey, and liaison with the Army unit at Ladd Field.

The record of accomplishment of the detachment un-
der Lieutenant Commander Rex had proved his or-
ganizing and operating ability beyond question. Work
had proceeded on camp and airfield maintenance; a
strict accounting system had been installed ; and prepa-
rations made for the winter freighting and drilling
season ahead.

Many of the highlights of the first year have been
summarized by Bart W. Gillespie (personal communi-
cation), who is quoted below at some length because he
has managed so well to capture the enthusiasm and
accomplishment of the early days of Pet 4.
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The setting up of any expedition of importance particularly
one involving ship movement into the Arctic seas is not a sim-
ple matter. The Chief of Naval Operations, when advised of
the need for such an expedition to be ready to move from
Seattle not later than 25 July required much information on
which to base his selection of ships and personnel familiar with
arctic conditions.

It was our responsibility to grind out the necessary logistics
data in time to permit CNO (Chief of Naval Operations) to
release its directives covering the ships to be selected and the
personnel to man the ship or ships. CONO had this information
in hand by 25 June and directives were released in record
time. Two AKA (Attack Cargo ships) Liberty ships vrere se-
lected for this trip. Troop accommodations, proper refrigera-
tion to accommodate the large quantities of perishable meats and
foodstuff had to be installed on board. Loading of different
types of cargo which ranged from highly inflammable pe‘roleum
products and dynamite to last minute food and water required
exact loading points and dates.

The vessels selected had to be rerouted from their present
duties and given certain last minute inspections and radar in-
stallations prior to their entering the iceberg infested Bering
Sea and Arctic Ocean. Highly specialized Naval personnel
such as Arctic Ice Pilots, Weather men and Arctic Coast veterans
were drawn iu from all parts of the globe.

* * * * #*

Less than two weeks before departure of the ships 128 of-
ficers and men designated as NCBD (Naval Construction Bat-
talion Detachment) 1058 arrived at the Seattle Naval Station.
Lt. Comdr. Ivan Wilson, who had been instrumental in select-
ing the group, was temporarily in charge. His excellert selec-
tions and later his proper setting up of the Detachment con-
tributed much to the later success of the Expedition.

On 25 July 1944, the two ships set out for Dutch Harbor with-
out benefit of convoy, escort or publicity other than that which
apparently will always leak out where there are thoze who
must keep their contacts with the press. * * * Dutch Harbor
was entered on the fifth day.

After topping off with fuel and water the expedition started
its slow journey into the Bering Sea. Radio contact with the
destination did not exist. The exact position of the ice mass,
wind and weather conditions now so carefully reported Cay and
night were then unknowns to be figured when and if possible.
Fortunately, the Expedition Commander, himself a stranger in
the arctic, had at his side two veterans of the Arctic Cosst plus
a real amount of information previously collected by the U. S,
Coast Guard.

Preliminary inaccurate information obtained in Washington
led us to plan a beach landing off Cape Simpson. For this
purpose Pontoons and LCM’s were deck loaded to make possible
beaching the cargo and personnel. The final decision was made
on the spot when it was discovered that a sand bar of? shore
eliminated any such landing. The ships then moved back to a
point approximately one half mile off the extreme point of land
known as Point Barrow. The choice of landings was not the
best since it could have been vastly improved had the ships
moved into the protected anchorage nearer Barrow YVillage.
However, this observation may be classed as an after thought.
The important point is that no attempt was made to carry out
the original plan to land and make camp on Cape Simpson.
That region short of drinking water and devoid of sand and
gravel was and is unsuited for campsites without expenditure
of much money and time.
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SECOND YEAR—1945
GENERAL PLANNING AND ADMINISTRATION

With the opening of 1945 all hands were looking
forward to an outstanding year of accomplishment. It
was not possible, of course, at the beginning of 1945 to
anticipate that both of the major enemies with which
the Nation was engaged as the year opened would be
defeated during the year and that as a result it would
be necessary to determine major policies as to the con-
tinuation of Pet 4 under a civilian contractor. The
transfer to a contract operation became one of the
outstanding features of Pet 4 in 1945. The transition
was not fully completed until the spring of 1946.

On the basis of the carefully laid plans for continua-
tion, estimates had been made of a fiscal requirement of
$1,620,000 to carry on Pet 4. After approval by Under
Secretary of the Navy Ralph A. Bard, this item was
included in the Naval appropriation bill for fiscal year
1946 under the recurring item for operation and con-
servation of naval petrolemm reserves.

As Pet 4 began to settle into its stride and in view of
the plans for 1945, it became urgent that the various
fields of responsibility in the rather complex operating
organization be clearly and specifically defined. This
was done on 13 December 1944 by the Chief of Naval
Operations as follows:

1. The Director of Naval Petroleum Reserves will
advise the Secretary of the Navy as to the establigsh-
ment of general policies.

2. The Bureau of Yards and Docks will have cog-
nizance over procedures and scope of the project; over
equipping and outfitting of the personnel of the con-
struction battalion; over provision of construction
materials; over supervision of personnel; and over con-
tracts with airlines.

3. The Commandant, 17th Naval District, will have
military cognizance ; general cognizance over personnel,
communications, radio, air (except Naval Air Trans-
port Service schedules), and ship transportation within
the area.

4. The Commandant, 13th Naval District, will be re-
sponsible for assignment of priorities to the Naval Air
Transport Service; provision of air and ship transpor-
tation as supplied by Naval Air Transport Service and
Naval Transport Service; and coordination of loading
and dispatching of ship expeditions and issuance of
orders to ships involved.

A general plan for 1945 operations was first pre-
pared and submitted by Lieutenant Commander Rex in
October 1944. It provided essentially for the trans-
portation of the National-50 rig to Umiat between Jan-
uary and April and the spudding in of Umiat test well
1 on 1 June, for the procurement and freighting of two
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Failing drills to the Cape Simpson area during the
winter and for core drilling in that area between 1 June
and 15 September, for the completion of the pipeline
survey by three field parties, for necessary geologic
parties to start working out of Umiat starting about
1 June, and for certain other necessary supporting
activities.

After an inspection of the Reserve by Captain Green-
man, Commander Gillespie, Lewis MacNaughton, of
DeGolyer and MacNaughton, Commander Koon, of the
Alaskan Division of the Bureau of Yards and Docks,
and LT James Brazil, geologist, the recommendations
of Lieutenant Commander Rex were somewhat modi-
fied and substantially expanded. The most far-reach-
ing reconmnendation of the group called for the drilling
of the first test well on the Umiat anticline in 1945.

Other provisions of the plan as developel by the
group included the drilling of shallow core holes at
Simpson to determine structure, Schlumberger surveys
of the holes drilled in the hope of reducing the necessity
for coring, and a seismograph survey of that area. The
plan also included a gravity-meter reconnaissance of the
Umiat anticline to provide additional information on
that structure and to test the usefulness of grevity sur-
veys on the Reserve. In addition, the plan visualized
the burning of local coal for steam at Umiat. Further
investigation later showed that the use of northern
Alaska coal in the program was not practicable any-
where on the Reserve. Still another provision of the
plan was the obtaining of vertical aerial phctographs
of the area embraced by latitudes 69° and 70° N. and
longitudes 151° and 155° W.

Commander Koon felt that the first test well should
be at Cape Simpson, and this view was supported by
RADM C. A. Trexel, Director of the Alaska Divi-
sion, Bureau of Yards and Docks, in a letter to Ad-
miral Moreell. Commander Gillespie could not sup-
port this view and urged that the first test well be
drilled at Umiat, for that was the only location that
could be justified with the information available. Com-
mander Gillespie felt that the opinion of Commander
Koon and Admiral Trexel was influenced greatly by the
supposed greater feasibility of drilling in the Simpson
area. Eventually, it was decided to proceed with the
Umiat hole first.

At about that time the shortage of tractors in the Re-
serve began to be felt seriously, and it was necessary
to ration their use between the Umiat and Simpson
parts of the program.

Some question was raised as to the need fo* sending
certain heavy-equipment items such as steam boilers and
rig housing to Umiat. The winter freighting would be
much eagier if they were not sent. Commander Gilles-



SECOND YEAR—1945 33

pie felt that the first hole could not be expected to be
completed at least until January 1946, and he instructed
that the required materials be sent and that all facilities,
especially the airstrip, be in proper condition to insure
unimpeded activity during the drilling of Umiat test
well 1.

The plans for the drilling and related activities at
Umiat and Simpson also resulted in some limitations
on the support that could be afforded the surface
geological and geophysical parties. Lieutenant Foran
urged that these activities be more adequately sup-
ported. Commander Gillespie pointed out that every-
one realized the importance of the work of the surface
parties but that some inconveniences resulting from the
high priority of the drilling of Umiat test well 1 must
be accepted.

The wisdom and foresight of Commander Gillespie
in his stand, and the general validity of developing a
carefully considered plan and then sticking to it, have
been demonstrated many times since 1945.

The overall plans for 1945 outlined a well-rounded
exploration program using all applicable standard
methods of both surface and subsurface exploration;
and it was proportioned and directed toward obtaining
maximum information on the potentialities of the Re-
serve. The program was cognizant of, and provided
for, a priority of steps to the end that information would
become available as nearly as possible as needed for
subsequent steps. An inherent and unavoidable prob-
lem in 1944 and 1945 was the inadequacy of basic fac-
tual information on general geology, structural geology,
and stratigraphy for choosing drilling sites.

The long-range planning, of which each year’s plan
was a carefully determined part, in general was devised
to locate and map structural features and to obtain
stratigraphic information in the Brooks Range and
Arctic foothills by surface geologic methods and in the
Arctic coastal plain by geophysical methods, largely
seismic surveys, and by core drilling. Test-hole drill-
ing would, of course, provide additional specific infor-
mation wherever done, and no effort was to be spared
to obtain maximum information from all holes drilled.
Some holes, especially in the coastal plain part of the
Reserve were to be located primarily to obtain sub-
surface geologic information.

Captain Greenman had been advocating an agreement
whereby the Geological Survey would carry out a large
part of the geological studies that would be required
in and near the Reserve as part of Pet 4. This resulted
in the exchange of several letters between Secretary
of the Navy Knox and Secretary of the Interior Ickes.
Finally, in January 1945 the two Secretaries reached
substantial agreement, and the Director, Naval Petro-

leum Reserves, and the Director, Geological Survey,
were authorized to deal directly in developing a work-
ing pattern to accomplish Captain Greenman’s desire.

While the war was in progress, information about Pet
4 was classified, mostly as secret. The project was
declassified in October 1945 thus making possible the
public showing of a rather complete moving picture
in color of the operations to that date. It also per-
mitted a short trip to Barrow on 10 November 1945 of
a group of 17 newspaper correspondents to see for them-
selves the difficulties being encountered and the progress
being made by NCBD 1058.

The assigned complement for the operations in 1944
had been 15 officers and 204 enlisted men. Food, fuel,
and proper clothing were somewhat short as the end of
1944 approached, and it was becoming apparent that
some men were not fitted for arctic assignment at all
and still others had difficulty adjusting themselves dur-
ing idle intervals. Therefore, all men not absolutely
required for the winter work as planned were returned
to the States. As of 7 January 1945 the detaclment
had been reduced to 13 officers and 126 men. Of those
sent back to the States, 35 were returned as being unfit
for arctic work.

The plans for 1945 called for substantially more work
than had been done in 1944, and Admiral More~ll on
7 March 1945 requested that the Chief of Naval C »era-
tions accordingly expand the detachment to 25 officers
and 635 enlisted men. In addition, in anticipation of
the demand for labor during the ship expedition (Barex
’45) planned for the fall, 220 stevedores were requested
for unloading, 100 of them to remain at Barrow for 60
days to assist in warehousing the supplies and materials
that would be coming in.

With the coming of V-J day in September, an item
of high priority became the discharge of those eligible
for release. It shortly became apparent that continu-
ation of Pet 4 as a Seabee operation would be imy racti-
cable, and attention was directed toward ways and
means of converting the exploration program tc a ci-
vilian contractor operation.

On 21 September John L. Sullivan, Assistant Sec-
retary of the Navy for Air, and Commodore Green-
man, Director of Naval Petroleum Reserves, who by
then had been promoted to flag rank from captain,
jointly addressed a memorandum to the Secretery of
the Navy in which it was recommended that—

(1) the exploration be continued on a contr~ctual
basis;

(2) funds already appropriated for the program be
used ;

(8) the geological work be done by the U. S. Geo-
logical Survey;
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(4) a contract be negotiated with a competent firm
to proceed with the geophysical work, drilling, and
maintenance of facilities and equipment; and

(5) the Navy continue to provide air and water
transportation along with associated facilities.

The recommendations were approved by the Secre-
tary of the Navy on the same day.

The recommendations were based on the favorable
indications resulting from the program through the
summer of 1945 and on a study that had been made of
the cost of developing and producing oil in the Reserve
including the transportation of the oil to west coast
refineries. At about that time came the first estimate
that the potential production required to support de-
velopment. of the Reserve should be in the order of
100,000 barrels per day from reserves of about 500
million barrels.

In arriving at his decision to recommend continua-
tion of Pet 4, Commodore Greenman stressed his con-
viction that only the development of the Reserve in
peacetime could assure its use in war or other emer-
gency. He pointed to the Navy’s need for knowledge
of the Reserve for planning purposes, to the strategic
location of Naval Petroleum Reserve No. £, and to the
fact that many engineering and economic problems
would have to be solved even if oil was located in
large quantities.

After the approval of the recommendations by the
Secretary of the Navy, Commodore Greenman on 29
November requested BuDocks to take full responsi-
bility for the letting and administration of contracts
having to do with Pet 4. He suggested that any con-
tracts, subject to the availability of funds, include work
through the summer of 1949.

The proposal was studied by the Bureau’s Board of
Contract Awards, which found that three companies
collectively included all the elements necessary for
carrying on the work and recommended that a contract
be negotiated with them. The companies were Hoover,
Curtice, and Ruby, Inc.; the C. F. Lytle Co.; and the
Green Construction Co.

The board had determined that a contracting organ-
ization was required that had had experience in north-
ern Alaska, that had technical qualifications to explore
for petroleum and analyze petroleum possibilities, and
that was competent to manage and supervise drilling
operations.

The C. F. Lytle Co. and the Green Construction Co.
had operated jointly in Alaska for 5 years, had con-
structed 14 airfields for the CAA (Civil Aeronautics
Administration), had built the Alaskan portion of the
Alaska Highway, and had constructed substantial hous-

ing facilities. It had had experience in the winter
sledding of large tonnages of freight.

Hoover, Curtice, and Ruby, Inc., had had wide ex-
perience in engineering, management, technical analy-
sis, and supervision in the petroleum exploration field,
and some members of the staff had northern experience.
In the summer of 1945, as will be described later, the
United Geophysical Co., which was closely essociated
with Hoover, Curtice, and Ruby, had done seisrmograph
work in the Reserve under contract.

At a special hearing on 4 December 1945 before the
Naval Affairs Committee of the House of Representa-
tives, Commodore Greenman appeared, with cther sup-
porting witnesses, to justify the proposed continuation
of Pet 4 operation under a civilian contract and to
obtain the committee’s support in seeking appropria-
tions for carrying on the program on the basis of a
negotiated contract with a competent civilian con-
tractor.

The principal witnesses at the hearing were Com-
modore Greenman, Director, Naval Petroleum Re-
serves; W. E. Wrather, Director, U. S. Geological Sur-
vey; Lewis MacNaughton, DeGolyer and MacNaugh-
ton, advisor to the Secretary of the Navy in oil matters;
and CAPT Bart Gillispie, CEC (Civil Engineer
Corps), USNR, who had been in charge of the Seabee
battalion and initial exploration in the Reserve.

After thorough questioning of all witness, the
chairman moved that the Naval Affairs Committee re-
affirm its approval of this project and recommend to
the Appropriations Committee that sufficient funds be
appropriated for the continuation of the program on
the basis of a negotiated contract with a competent
civilian contractor.

By a letter of intent dated 17 December 1945, the
coventurers (Arctic Contractors) were authorized to
begin work while the definitive contract was being pre-
pared. CDR P. D. Koon, CEC (Civil Engineer
Corps), USNR was designated oflicer in charge of con-
struction under the intended contract.

Meanwhile, Commander Rex had been relieved as
OICC on 26 September and was replaced by Lieutenant
Commander Davis. The release of the personnel,
which had begun in August, proceeded rapidly and by
the end of October the last man of the originel detach-
ment had left the Reserve. Only a skeleton crew was
left, scarcely enough to man maintenance and repair
details and perform routine duties.

The Chief of Naval Operations on 17 December, the
date of the letter of intent mentioned above, directed
the Bureau of Naval Personnel to deactivate NCBD
1058 and to arrange for the disposition of its personnel.
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Plans were laid for the OICC to maintain his skeleton
crew to perform necessary duties until 1 January 1946,
at which time responsibility was to pass to the contrac-
tor. Actually, the changeover required a longer time,
and it was not until February 1946 that the Navy with-
drew completely, except for such continuing responsibil-
ities as were required in connection with the contract.
In spite of the very serious personnel situation, the
remnants of NCBD 1058 were able to maintain both
the Barrow and the Umiat facilities and to perform as
well some work preparatory to the winter freighting.

As soon as the letter of intent was signed, Arctic Con-
tractors began to organize for the job. Arthur F. Daily
was appointed project manager, and Herman Reich-
man, project superintendent. Mr. Reichman arrived
in Fairbanks on 26 December. A contractor’s employ-
ment office began to function in Des Moines, Iowa, on
24 December, and on 28 December the project nanager
moved into temporary Navy offices in San Francisco,
Calif.

OPERATIONS
LAND TRANSPORTATION

During 1944 it had become increasingly apparent that
one of the major tasks of Pet 4 was to find some means
of freighting large tonnages many miles over the Re-
serve. The Arctic tundra presented almost insurmount-
able difficulties to such operations in the summer. The
profusion of lakes and streams made heavy hauling ex-
tremely difficult, but an even greater problem was posed
by the surface thawing of the frozen ground. The
tundra surface becomes an untraversable quagmire if
torn up by heavy motorized equipment. It was ap-
parent by 1945 that the bulk of the heavy hauling would
have to be done in the winter. The way in which this
extraordinary problem was so effectively solved has be-
come one of the outstanding triumphs of Pet. 4.

Winter freighting for 1945 was assigned to Lieu-
tenant Hugg. Preparations that were begun in 1944
were continued through January 1945 and consisted, in
addition to careful planning, of the building of wani-
gans (living and eating quarters, which were mounted
on sleds), bobsleds, and welded-pipe sleds. This build-
ing, repairing, overhauling, and servicing of equipment
continued for the next 3 months. The work was so
painstakingly done that there was no major failure on
the trail during the whole winter.

In the planning for the 1945 winter freighting, it was
estimated that 1,000 tons would go to Umiat and 150
tons to the Simpson area.

The first sled trip was to Simpson, 75 miles from
Barrow, and the tractor train started on 22 January.
On that initial trip were learned the great advantages

of freighting so far as possible over ice rather then over
tundra. The first half of the trip was attempted over
the tundra. Travel was very bumpy because of the
rough surface of the tundra, snow drifts, and the low
banks that had to be negotiated at stream crossings.
The sleds frequently burrowed deeply into snowbanks,
and the drums of fuel constituting one load shifted so
badly that the sled was abandoned. As a first trial, 2
large tractors were used to pull 10 sleds. This was
found to be insufficient power, and after unhitching two
sleds the expedition continued with 8 tractors and 8
sleds, 4+ of which were payloads while the remainder
were for eating, sleeping, and servicing.

The latter half of the trip was over the sea ice as was
the whole return trip. Ice travel was found to be much
easier, although some difficulties arose because of the
leads (open or thinly frozen cracks in the ice). It was
found that some leads could be crossed with care and
that it was possible to detour most of them. The
weasel (M29C) proved a very useful vehicle for
scouting ahead, especially for dangerous leads. The
performance of the tractors was excellent as was that
of the welded-pipe sleds. Even a little experience
showed that much rough travel was eliminated, and
much wear and tear saved, by a bulldozer attachment
on the lead tractor.

The first loads were cached near the house of Tom
Brower, near the base of the peninsula between Admi-
ralty and Smith Bays at a place called Alaktck and
later Half Moon Three. The trains arrived bock at
Barrow after 414 days.

The second trip was also to Simpson and left T'arrow
on 5 February. By sending ahead 1 tractor hauling 4
wanigans mounted on bobsleds and by following the
trail of the return of the first trip as far as possible,
it was found that better time could be made and heavier
loads hauled. Three additional tractors were cble to
pull 15 pay loads, and the round trip was made in a
little less than 234 days.

The third Simpson trip started on 14 February. It
was a smaller expedition; and on the return, 3 Icads of
pipe and lumber, as well as a propulsion unit, were
salvaged from a barge that had been lost during the
unloading during Barex ’44. That trip requir=d ap-
proximately 3 days.

After those three successful shakedown trips to the
Simpson area, all was in readiness to attempt the first
long haul to Umiat, a venture on which would hirge the
success or failure of Pet 4. The route of that first
Umiat freighting trip was from Barrow to the Simpson
caches, thence up the Chipp River to the Ikpikpuk and
its east fork to its head, thence 65 miles overland to
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Umiat. The last overland leg was scouted and flagged
with the use of dog teams by Sergeant Bagby and Cpl.
A. A. Curtin, Eskimos of the Alaskan Scouts. The
weasel was not suited to overland scouting, for it could
not stand up under continued hard usage in rough ter-
rain. It was found that scouting out an overland trail
was a much slower and more painstaking job than scout-
ing a trail over ice.

The loss of Corporal Curtin on that scouting mission
was the first and one of the few fatalities of Pet 4. It
was necessary for Sergeant Bagby to make a dogteam
journey 40 miles to Umiat for supplies. He was de-
layed by a storm and, on his return to their little trail
camp, Corporal Curtin was missing although his equip-
ment and heavy clothing were in the camp. He has
never been found although an exhaustive search con-
tinued through 11 March.

The first Umiat-bound train left Barrow on 24 Febru-
ary. It consisted of the lead tractor with wanigans
followed by 4 tractors hauling 11 sleds and 2 carryall
scrapers. Two of the sleds were dropped at the Simp-
son caches, and a crane was picked up for Umiat. After
the easy trip to Simpson, the river hauling seemed espe-
cially difficult and slow. Deep snowbanks on the rivers
gave much trouble as did sandbars hidden by snow, and
the narrow, winding ice channel was hard to follow.
The overland part of the trail was fair because of the
careful scouting. The train returned to Barrow after
a little more than 22 days, having covered 635 miles in
the round trip. It was truly an epic trip performed in
the heart of the Arctic winter.

The second Umiat freighting expedition departed
Barrow on 28 March and followed approximately the
route of the earlier journey. Although the wind filled
the bulldozed trail with snow within a few hours, the
trace remained marked for weeks by snow windrows.
The scouting weasel broke down on that trip, and the
remainder of the scouting was done by Sig Wien in a
small plane. Several overland cutoffs were made, re-
sulting in the round trip being shortened to 586 miles;
but it was decided that the longer trail using ice as much
as possible saved much on wear and tear on equipment
and was shorter in time. One sled was overturned, on
the trip, and some drilling equipment damaged ; other-
wise, the trip was uneventful and required nearly 18
days.

The fourth and final trip to Simpson was made on
17-19 April and delivered two Failing “314” core rigs
(housed and sled-mounted) as well as a galley wanigan
and pipe and drill rods. Only one tractor was used,
and the trip required just over 2 days.

The final Umiat trip left Barrow on 21 April and
followed the approximate route of the earlier trains.
The trains covered the 807 miles to Umiat in a little
more than 8 days.

The general pattern followed in hauling materials
to such drilling sites as Umiat and Simpson was to
take first, construction equipment, second, evuipment
for rigging up, and finally, drilling equipment. The
final and best trail to Umiat used in 1945 was 307 miles
long, of which 58 miles was over sea ice, 176 miles over
fresh-water ice, and 73 miles over tundra. The morale
of the men during freighting remained high. Two
crews alternated 6 hours on and 6 hours off ; meals were
served every 6 hours.

Tractors at Umiat immediately began moving the
equipment from the Umiat airstrip to the drilling site
about 8 miles away. By July it was almost impossi-
ble for the tractors to make that trip because of the soft
ground, and only one weasel was available for use be-
tween the two places.

SEA TRANSPORTATION

For Barex ’45 it was estimated that 3 ships would be
required to carry 14,000 long tons of cargo that would
occupy 950,000 cubic feet. In view of the difficulty
that had developed in the unloading of Barex ’44, every
precaution was taken to insure a smooth operation in
1945. CAPT D. B. Downer was designated expedition
commander ; LCDR John Backlund, arctic pilot; and
LCDR John Gateby, beachmaster. Those three offi-
cers inspected the Barrow beach late in May ir company
with Commander Gillespie in preparatior for the
August landing. It was agreed at that time that the
beachmaster, who would have control of landing boats
and barges, would be responsible to the expedition
commander, whose basic responsibility would cease at
the beach. Unloading time was estimated at 20 days.
Provision was made for an estimated 7 days standby
time in order to use beach no. 2 at the camp instead of
beach no. 1 at Point Barrow farther north.

A party of the U. S. Coast and Geodetic Survey under
the command of Lieutenant Commander Woodworth
charted the Barrow coast in the first part of August
and sounded the inshore water. The data vere flown
to the expedition ships as they lay off Icy Cape wait-
ing for the ice to move away from Barrow.

LTJG J. R. Bell was assigned to check tl» loading
of the ships at Tacoma, Wash. More than 6 weeks was
available for procurement and assembly of cargo, and it
therefore was possible to do a thorough job of packag-
ing and loading. Much of the cargo was palletized
(loaded on pallets that could be easily moved for load-





















SECOND YEAR—1945 43

ture, stratigraphy, and lithology of the old rocks that
are deeply buried in the vicinity of Umiat.

Emphasis was given throughout to stratigraphy and
structure, and much information was accumulated to
assist in the development of a better understanding of
the geologic history of northern Alaska on which would
rest eventually an interpretation of the petroleum
possibilities. Of special interest was the stratigraphy
and lithology as a start toward a basis for geologic
correlation over large areas of the Reserve and adjoin-
ing areas. From the work of 1945 came the data that
gave the first indication of the pattern of facies changes,
the interpretation of which was developed later in Jarge
part by Thomas G. Payne, of the Geological Survey.
Considerable effort was expended in 1945 in attempting
correlations by the use of bentonitic layers. Also, the
1945 results began to focus interest on the possibility of
stratigraphic traps for petroleum in addition to the
more obvious importance of anticlinal traps. Also of
special interest resulting from the geologic fieldwork of
1945 was the indication of the great abundance of shale
in the stratigraphic section and the scarcity of clean-
sand layers of large horizontal extent that might be
expected to be sufficiently porous and permeable to be
reservoirs of petroleum in commercial quantities.

In addition to the work of the field parties just de-
scribed, some special geologic studies were made in 1945
and carried over into 1946 principally by LT Don Jop-
ling and LTJG J. S. Templeton. Those men made lith-
ologic, mineralogic, and palecentologic studies of the
top 1,816 feet of Umiat core test 1, and they divided that
section into six zones. Such oil as was found in the test
hole was interpreted as being residual from emanating
gases, but that interpretation is now known to be incor-
rect. Some mineralogic and paleoentologic studies of
drill and field specimens were attempted in Fairbanks
in October, but both the literature and the equipment.
available there were inadequate for such studies. LTJG
Templeton spent 3 months in the winter of 1945—46
in the U. 8. National Museum, in Washington, study-
ing fossils from Naval Petroleum Reserve No. 4 and
comparing the faunal material with that from other
areas.

GEOPHYSICS

The plan for geophysical investigations in 1945 in-
cluded provision for an airborne magnetometer survey
of the Reserve. That method had been of interest to
the Navy as a possible method of submarine detection
from the air and was being experimentally tried as a
geologic tool by the Naval Ordnance Laboratory and
the Geological Survey. The method was based, of
course, on differences in the magnetic intensity of the
earth. The operation was called SPAMS (Special

Alaska Magnetic Survey) and was directed by J. R.
Balsley, of the Geological Survey, and Homer Jensen,
representing NOL (Naval Ordnance Laboratory).
Air transportation for SPAMS was provided by the
Navy, which supplied a PBY5A in which the equip-
ment was installed.

Ground control was provided by a continuous strip
camera ; the photographs were then tied by an ob-erver
to the 1943 trimetrogon photography. A recording
magnetic variometer was operated at Barrow during
SPAMS and provided a record of the diurnal variation
which was later used to correct the magnetometer read-
ings.

The field survey continued from 22 July to 1t Sep-
tember. (See pl. 3.) Almost all of the Reserve was
covered from an altitude of 1,000 feet along north-
trending flight lines approximately 2 miles apart. The
area around Cape Simpson was covered by additional
east-trending flights. For greater detail, some tests
were made at an altitude of only 100 feet, and the east-
ern half of the Reserve was flown at 12-mile intervals
from an altitude of 5,000 feet. Magnetic-intensity con-
tour maps were prepared in the fall and winter of 1945.

The magnetic anomalies that were revealed were of
sufficient interest to merit testing by more conventional
and more detailed geophysical methods. A magnetic
anomaly in the southeast part of the Reserve corre-
sponded closely to the Umiat anticline as known from
surface geology. Anomalies elsewhere have been gen-
erally more difficult to interpret.

Plans for other geophysical investigations in 1945
called for a gravity-meter reconnaissance of the Simp-
son area to localize areas for core drilling and seismog-
raphy work; a later gravity-meter study of the Umiat
structure; Schlumberger surveys of the core holes
planned for Simpson; and experimental seismic work
using the same holes. It was hoped that the core holes
would establish at least one key horizon. It wes also
anticipated that using the holes for seismic testing
would yield information on optimum shooting depths,
on tamping procedures, size of charges, and the best
geophone spacing.

The gravity-meter and seismic parties started at
Simpson in early June. One weasel was supplied to the
gravity-meter party and was used for both surveying
and recording. Another weasel was used by the srismo-
graph party for transportation of personnel and for
surveying. A tractor supported both the core-hole
drilling and the seismograph shothole drilling. A
Cessna on floats provided air support from Barrow.

All the activities in the Simpson area—core drilling
and seismic and gravity-meter operations—were ¢ rried
out from a summer tent camp. Vanigans left by the
winter sled trains were used for working and messing.



44 HISTORY OF EXPLORATION, NAVAL PETROLEUM RESERVE NO. 4, 1944—53

The gravity-meter party went to Simpson on 9 June
and worked until 1 September. LT Frank K. Fish was
in charge, and the party included 12 other men. Be-
cause of the rapid rate of change of the magnetic
gradient, precise location surveying was required.
Eleven triangulation stations and 636 gravity stations
were located. Some delay was occasioned by the neces-
sity of replacing the gravity meter from Houston, Tex.,
which took from 23 July to the middle of August. Cor-
rections for drift, latitude, and elevation were applied
to the observed gravity values.

The work indicated a gravity high extending east-
ward all the way across the peninsula from Dease Inlet
to Smith Bay. An anomaly north of the camp was
selected to localize the area for the core drill and the
seismograph.

The seismograph work was under the supervision and
liaison of LT Ernest Marti. The party chief was J. A.
Legge, of the United Geophysical Co., which did the
work under contract NOy-11701. It was found that
the drill could not make a large enough hole for the
required dynamite loading, and another rig was re-
quired to drill the 5-inch shotholes. At the end of
August the party moved to Barrow and made one re-
fraction shot for basement control. The party had
completed a reflection seismic study of the western third
of the Simpson peninsula.

The seismic work demonstrated the applicability of
the method to the coastal-plain area, and studies thence-
forth were directed toward determining the most expe-
ditious method of operation, the relation between seis-
mic and gravity results, and obtaining as much subsur-
face information on the area as was possible. Shooting
went on from 6 June to 30 August. Altogether 317
profiles were obtained for a total length of 26 miles.
The best depth for the holes was found to be between 50
and 60 feet. Because the ground was frozen, almost all
holes could be shot as many times as desired without
damaging the hole and causing any appreciable loss of
energy. Permafrost caused no special difficulty but did
result in readings for high-velocity material at the
ground level.

Three horizons were mapped, all of them showing a
northeast-trending high. The seismic axis of this high
corresponded closely to the gravity axis. The basement,
at a depth of about 7,500 feet, appeared to dip south-
easterly. This was consistent with the result of the
refraction shot at Barrow that indicated the basement
there to lie at about 4,300 feet.

Both the seismic work and the gravity-meter work
demonstrated the need, if those types of work were to
continue, of more adequate transportation facilities and
portable camps. Oil was found in the Simpson area at

a depth of 75 feet in shothole 53, and gas forced the
abandonment of shothole 54.

At Umiat four electrical surveys were run on Umiat
test well 1; one on 26 July when the hole was 564 feet
deep and the last on 16 September when the hole was
1,816 feet deep. The results indicated the Schlum-
berger surveys would be valuable in Pet 4, but similar
attempts at Cape Simpson modified this irdication
somewhat. The logs differentiated the various strata
and distinguished the more permeable from the less
permeable zones. In general, the resistivitr values
were higher than elsewhere in the world for similar
strata, and the differences in potential, less tl'an else-
where. Permafrost apparently caused no difficulty,
and there were no unusual electrical or magnetic
disturbances.

Two Schlumberger surveys at core test 11 in the
Simpson area—one when the hole was 440 feet deep and
one after its completion at 580 feet—showed that perma-
frost included strata of both high and low resistivity
and that electric logs did not reveal permafrost bound-
aries. The electric logs could not be correlated with
the geologic logs. Attempts at electric logging of other
core tests were unsuccessful because ice on the walls of
the holes masked boundaries and damped the potential
curves. The conclusion was that successful electric log-
ging would require elimination of ice.

Temperature measurements, using electrical resist-
ance elements, were made in Umiat test well 1 between
24 and 27 September. That was about a week after
drilling had ceased. The hole wasbailed dry to 800 feet
and casing set at 685 feet had been cemented to the
surface. It was concluded that permafrost extended to
about 600 feet below the surface (later it was deter-
mined that permafrost actually extended to about 920
feet) although it was difficult to correct accur~tely for
the heat released by the setting of the concrete. This
was corroborated by Lieutenant Williams’ observations
of drilling-mud temperatures. Nevertheless. it was
believed that the casing was set well below the base of
permafrost.

It had been predicted that permafrost at Simpson
would extend to about 130 feet. The obtaining of
frozen cores from below 500 feet showed that the pre-
diction was in error, but no additional temperature data
were obtained.

DRILLING

Umiat test well 1 is a short distance south of the axis
of the Umiat anticline and a short distance west of the
high point on the structure. It is about 7 miles west of
Umiat camp and airstrip. (See pl. 3 for locations of
drilling in 1945.) A National 50 rig with a 96-foot
cantilever-type mast was used for drilling. Riggingup
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began in the latter part of May. The conductor hole
was completed on 16 June, and a 24-inch conductor pipe,
cemented by hand, and the hole was spudded in on 22
June. Water came by pipe from Seabee Creek about
1,800 feet away. Some difficulty was met in keeping
circulation and cementing casing, partly because it was
necessary to heat the mud with a steampipe while the
cement was setting.

On 1 July drilling was suspended until a geologic
check of the location was made. The location had been
moved slightly to a spot more favorably situated topo-
graphically. On 14 July the location was confirmed,
and drilling recommenced. Continuous coring and
reaming proceeded to 685 feet where 1134-inch casing
was set on 4 August. At 1,213 feet the threads on the
last drill collar were found to be faulty, and continuous
casing was necessary thenceforth. A deviation of as
much as 414° was recorded at 1,600 feet. On 16 Sep-
tember the creek was nearly dry, and because 200 barrels
of water per day was required for drilling, the drilling
was terminated at 1,816 feet.

Continuous coring of the hole had been planned
originally, but in August instructions were changed to
require the coring of lithologic breaks only. Of the
1,816 feet of hole, 1,127 feet actually were cored. Ad-
vance experiments in cementing casing indicated the
advisability of keeping the cement warm during its
setting period and of waiting an unusually long period
before drilling out the plug. LT Ralph Coleman,
petroleum engineer on the well, recommended the use of
a high early-strength cement in future drilling. The
mud engineer on the well was LT Fred B. Williams.

Bedrocks are not exposed at the surface in the Simp-
son area. Therefore, all information on the rocks was
from general geologic inference, from the presence and
distribution of seepages, and from the geophysical in-
vestigations. The Simpson core-drilling program was
designed to determine the underground lithology, stra-
tigraphy, and structure, to test the geophysical results,
and possibly to yield information on the presence or
absence of petroleum accumulations.

CWO Don H. Meek was in charge of the drilling.
LTJG J. S. Templeton was geologist on the first 6 holes,
and LTJG G. O. Rolf, on the last 6 holes. A Failing
rig was used. Permafrost gave a great deal of trouble,
and much was learned about drilling in such perma-
frost areas.

Between 25 and 29 June, Simpson test 1 was drilled
to 116 feet. Circulation was largely unsuccessful and
the hole caved badly. The pipe was finally pulled, and
the hole, abandoned. Core test 2 was drilled between
30 June and 2 July. Casing was carefully frozen in
to 76 feet. At 226 feet the drill rods were frozen in, and
fishing was unsuccessful. The hole was abandoned.

All remaining holes were drilled with a conventional
core barrel. A great deal of ice complicated the d-illing
of core test 3. The drilling penetrated to 368 feet be-
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