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ABSTRACT

Alaska’s first commercial oil and gas province, the Cook Inlet Basin, of south-central Alaska, 
was identified by the presence of numerous oil and gas seeps in the southern part of the basin 
and the Alaska Peninsula. These were first recognized by Russian explorers in the 1850s. Early 
exploratory drilling was centered in the vicinity of these seeps, which emanate from rocks of 
Jurassic and Cretaceous ages. Eighteen wells were drilled in this southern area prior to 1950. 
After 1950, exploration shifted northward, and the fourth well drilled in the northern portion 
of the basin discovered the Swanson River field in 1957. This generated an exploration boom, 
and by 1970, seven of the inlet’s ten oil fields and 17 of the 34 gas fields had been discovered. 
These discoveries represent more than 98% of both the oil and gas produced to date.

After the Prudhoe Bay discovery, in early 1968, activity in the Cook Inlet area declined 
sharply, and over the next 30 years, only three small oil fields and nine small gas fields were 
discovered. As of year-end 2011, the cumulative production from these discoveries was less 
than 20 MMBO and 65 BCFG.

A declining reserve base and concerns regarding the ability to meet local gas demands led 
to an increase in gas exploration in the late 1990s and early 2000s. From 2000 to year-end 2011, 
eight additional gas fields were discovered, with the most important discoveries occurring in 
2011. Cumulative production from the five pre–2011 discoveries totals approximately 25 BCFG. 
The three fields discovered in 2011 have yet to be developed; however, the cumulative, prelimi-
nary reserve estimates from these three discoveries are thought to be in excess of 1.0 TCFG.

The total cumulative production in the Cook Inlet Basin, from 1958 through 2011, is 1.3 BBO 
from eight fields and just under 7.5 TCFG from 28 producing fields.

Given the relatively short, punctuated exploration history of this prolific hydrocarbon 
basin, renewed exploration activity using modern technology will very likely produce signifi-
cantly positive results. Recent evaluations by the United States Department of Energy/National 
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the industry technology needed to operate in these 
harsh climates and the admission of Alaska to state-
hood and provided a stepping stone to exploration 
and production on the North Slope of Alaska, which 
would become the state’s second and most prolific 
producing region. Innovative technologies devel-
oped in these early Alaskan operations have pro-
vided the knowhow necessary to extend exploration 
even farther northward to the North Slope.

The state of Alaska owes its admission to the union, 
in 1959, largely to the discovery of oil at the Swanson 
River oil field ( Figure 2) in 1957. The basin had been 
considered a potential oil province for nearly 100 years 
before this first commercial field was established. The 
oil and gas fields of the Cook Inlet Basin have been 
major economic drivers for the Kenai Peninsula com-
munities, and the gas fields have been the sole source 
of natural gas for heating and electrical generation in 
Anchorage and adjacent areas of south-central Alaska 
for more than 40 years.

 Figure 1 (modified from Swenson, 1997) presents 
the topographic depression containing the Cook Inlet 
Basin. It is viewed as being composed of three elements: 
lower Cook Inlet (Cook-Shelikof segment of LePain 
et al., 2013), upper Cook Inlet (Cook Inlet  segment 
of  LePain et al., 2013), and the Susitna Basin. The 
 Augustine-Seldovia Arch, which trends across the basin 
from the vicinity of Augustine Island to the commu-
nity of Seldovia, separates upper and lower Cook Inlet, 
and the Castle Mountain fault provides the boundary 
between the upper Cook Inlet and the Susitna Basin.

The upper Cook Inlet Subbasin extends south-
westward from Wasilla to the southern end of the 
Kenai Peninsula ( Figure  2). It is approximately 
250 mi (400 km) long and 60 mi (97 km) wide and 
covers 15,000 square mi (38,800 sq. km), with nearly 
half of that area lying offshore under the waters of 
Cook Inlet (Hite and Nakayama, 1980). The basin is 
flanked by the Alaska Range to the northwest and 
west and by the Chugach and Kenai Mountains to 
the east and southeast. The northern, western, and 
eastern boundaries of the basin are fault controlled. 
The significance of these faults will be discussed 
in the section on the geologic framework (LePain  
et al., 2013) and, where appropriate, by authors of 
the chapters on individual fields. To date, all oil and 
gas discoveries are in the upper Cook Inlet Subbasin. 
 Figure 2 also shows the other potential oil and gas 
provinces in southern Alaska and the Katalla area.

The Cook Inlet Basin is a forearc basin ( Figure 1) 
with more than 35,000 ft (10,700 m) of a mainly 

INTRODUCTION

This chapter will concentrate on the exploration and 
production history of the Cook Inlet Basin from the 
first recognition of hydrocarbons in the 1850s to the 
present time. The drilling and discovery history of 
the basin is chronologically outlined, with emphasis 
on reservoir performance by formation, sizes of fields 
discovered, and cumulative production by field. This 
introduction is intended to set the stage for the chap-
ters in this volume that follow by providing a time 
perspective and context for discussions of individual 
fields. It also offers a framework for regional consid-
eration of the  essential aspects of exploration in the 
Cook Inlet: seismic data, stratigraphy, petroleum sys-
tems, and reservoir. All of these are treated in sepa-
rate chapters. The authors hope to demonstrate that 
although the Cook Inlet Basin has been an actively 
producing basin for  50-plus years, significant explora-
tion potential remains, providing ample incentive for 
future explorers.

For a long time, the Cook Inlet area was thought to 
have oil and gas potential. The first indication of this 
potential was the discovery of oil and gas seeps in the 
lower Cook Inlet/Alaska Peninsula area. These were 
first reported by Russian explorers in 1853 (Miller et al., 
1959), from the Iniskin Peninsula area ( Figure 1) on 
the west side of Cook Inlet. Additional seeps, of both 
oil and gas, were discovered in 1869, farther south on 
the Alaska Peninsula. The Iniskin Peninsula oils were 
first collected in 1882, and that same year, claims were 
staked in the vicinity of these oil and gas seeps (Miller 
et al., 1959). This is the earliest known attempt to com-
mercialize oil in Alaska. While these claims were later 
abandoned, new claims were filed in the area in 1896. 
Exploration based on these seeps led to several failed 
episodes of exploration drilling in the southern por-
tions of the basin prior to the establishment of com-
mercial production on the Kenai Peninsula ( Figure 2).

The first oil discovery in the state was at Katalla, in 
the Gulf of Alaska ( Figure 2). This discovery, in 1902, 
resulted in the production of about 154,000 barrels 
over a period of 30 years (Miller, 1951 Blasko, 1976a) 
and predates the Cook Inlet discovery by more than 
50 years. The Katalla oil field produced the energy 
necessary for local mining operations, but it did not 
become a viable commercial enterprise.

The Cook Inlet area of south-central Alaska region 
( Figure 1) is the site of the first commercially viable 
oil- and gas-producing basin in Alaska. The discov-
ery of hydrocarbons in the Cook Inlet gave rise to 

Energy Technology Laboratory and the United States Geological Survey place the mean for con-
ventional undiscovered technically recoverable resources in the range of 13 to 17 TCFG and 
approximately 600 MMBO.
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OVERVIEW OF LEASING AND DRILLING ACTIVITIES

Both leasing and exploration drilling activities have 
varied significantly over the history of the basin’s de-
velopment. This variability has been in response to 
a number of factors. Among these were (1) lack of a 
market for the large volumes of stranded gas in the 

marine Mesozoic section (Kirschner and Lyons, 
1973), which is unconformably overlain by a nonma-
rine Cenozoic sequence totaling more than 25,000 ft 
(7600 m) (Calderwood and Fackler, 1972; Kirschner 
and Lyons, 1973; and Shellenbaum et al., 2010). 
See LePain and others (2013, their  Figure 4a) for a 
detailed summary of the stratigraphy.

 Figure 1. Cook Inlet Basin Location Map—The map shows the two subbasins of the Cook Inlet Basin, lower 
Cook Inlet Subbasin south of Augustine–Seldovia Arch, upper Cook Inlet Subbasin between Augustine– 
Seldovia Arch and Castle Mountain fault, and the Susitna Basin north of Castle Mountain fault (modified 
from Swenson, 1997). 370 mi (595.5 km)
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drilling activity before proceeding to the discussion of 
exploration results.

The Cook Inlet leasing activity is summarized in 
Appendices I and II. Appendix I is a summation of 
state lease sales, which cover the onshore and offshore 
state lands principally within the upper Cook Inlet 
Subbasin and portions of the Susitna Basin ( Figure 2). 
Appendix II summarizes the federal sales conducted, 
largely in the outer continental shelf (OCS) areas of the 
lower Cook Inlet ( Figure 2). Several of the earlier state 
sales listed in Appendix I include acreage from sev-
eral basins. These multibasin sales are identified in the 
appendices.  Figure 3 has been constructed to provide 
a ready comparison of the acreage leased in the sale 
versus the total high bids in the sale. It is important to 
note that there is seldom a direct relationship between 
the high bids and the amount of leased acreage.

early history of basin development, (2) the diversion 
of interest and resources to the North Slope after the 
Prudhoe Bay discovery, and (3) the prevailing theory 
that the oil fairway was limited in areal extent. Thus, 
it is worth a brief review of leasing and exploration 

 Figure 2. Infrastructure Map of the Cook Inlet Basin— 
Pipelines and major oil and gas fields plus major geo-
graphic features of the Cook Inlet area. The first oil and 
gas fields, the Swanson River and Kenai fields respectively, 
are indicated on the map as is the Katalla area in the 
Gulf of Alaska. Other prospective oil and gas provinces of 
 southern Alaska are shown in pink—the Bristol Bay, Copper 
River, and Nenana Basins—OCS = Outer Continental Shelf 
( modified from Thomas et al., 2004). 60 mi (96.6 km)

 Figure 3. Cook Inlet state lease sales December 1959 through June 2011. Total high bids and acres leased. The remarkable 
aspect is that there is rarely a direct correlation between acres leased and dollars bid. The 1964 sale, which followed the 
initial offshore discoveries, resulted in the greatest amount of leased acreage but at a very low price per acre. The 1993 sale 
yielded the highest bids for a state lease sale and followed the discoveries at West McArthur River and Sunfish. The 2011 
areawide sale resulted in leasing 109 tracts for total high bids of $11,125,000, nearly equal to the total high bids for the 
 previous 10 years (data from Appendix I).
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The first state lease sale was held in Cook Inlet 
in 1959, and as of January 2012, there have been 54 
state sales within the greater Cook Inlet Basin area 
(ADOG, 2011, 2012a; Appendix I and  Figure 3). Since 
1999, the Alaska Division of Oil and Gas (ADOG) 
has held an annual areawide sale within the upper 
Cook Inlet. These areawide sales offer all available 
state acreage within the sale area. In terms of acre-
age leased, the sale on June 22, 2011, was the most 
active sale in 30 years ( Figure 3). A total of 109 tracts 
were sold, representing 575,202 acres, and 11 differ-
ent entities won tracts, with high bids totaling more 
than $11 million. Since the introduction of areaw-
ide sales in 1999, the sales have averaged nine bid-
ders, with 37 tracts sold, for an average total area of 
111,914 acres and an average of $1.15 million in total 
high bids.

The most acreage ever leased in a State of Alaska 
Cook Inlet lease sale was in 2011, with the 1983 sale 
being second with 443,355 acres leased ( Figure 3). The 
total high bids were the largest in nearly 20 years, with 
only the sales held in 1993 and 1973 having higher 
total winning bids (Appendix I and  Figure 3). The suc-
cess of the 1993 sale, which drew a total of more than 
$65.25 million in high bids ( Figure 3), can be credited 
to the two oil discoveries made in 1991 at the Sunfish 
(North Cook Inlet gas field area) and West McArthur 
River fields, which briefly renewed interest in oil 
exploration in the basin.

Between 1977 and 2011, the Minerals Management 
Service (MMS), recently renamed the Bureau of Ocean 
Energy Management (BOEM), had scheduled seven 
lease sales in the Cook Inlet OCS ( Figure 2; BOEM, 
2011), but only five were actually held (Appendix II). 
The last two, scheduled for 2008 and 2011, were can-
celled due to lack of industry interest. The only suc-
cessful OCS sale was the initial one held in 1977. It 
resulted in almost $400 million in high bids and a total 
of 13 exploration wells, which were drilled between 
July 1978 and March 1985. While several wells had 
good oil shows primarily in the upper Cretaceous 
section, none of these wells encountered commercial 
quantities of hydrocarbons, and interest in the OCS 
waned and has been low since.

Post-1950 exploration wells and the associated oil 
and gas discoveries are summarized in Table 1 and 
the discoveries are presented individually in Tables 
3 and 4. The 330 exploration wells of Table 1 reflect 
the well total using the criteria adopted by ADOG 
(Van Dyke, 2006). This reference presents a chart 
with the ADOG exploration well tally for the interval 
of 1950 to 2006 and the ADOG 2011 Annual Report 
(ADOG, 2012b) adds the wells drilled through 2011. 

 Approximately 95% of these wells were drilled in the 
upper Cook Inlet Subbasin.

All the area’s oil and gas production is within the 
upper Cook Inlet Subbasin. The vast majority of the 
exploration and the 330 exploration wells have been 
concentrated in this area since the Swanson River field 
discovery in 1957.  Figure 4 shows the distribution of 
exploration wells in the upper Cook Inlet and south-
ern Susitna Basins through 2011.

Since the discovery at Swanson River, only eight 
exploration wells have been drilled in the lower Cook 
Inlet Subbasin. The Susitna Basin has seen only nine 
exploration wells (ADOG, 2003). These were generally 
drilled in the southern portion of this 3000 sq. mi (7775 
sq. km) basin.

To date, ten oil fields have been discovered 
(Table 1) and eight have been developed.  Figure 5 
(ADOG, 2012b) shows the historic production of 
these eight fields and the token contribution from 
the undeveloped Hansen (Cosmopolitan) field. 
The basin production peaked in 1970 at approxi-
mately 225,000 BOPD (ADOG, 2009) and had 
declined to 10,500 BOPD in 2011 Alaska Oil and 
Gas Conservation Commission (AOGCC, 2012b), 
with a cumulative production of 1.345 BBO and 
natural gas liquids (NGLs) through December 31, 
2011 (Alaska Oil and Gas Conservation Commis-
sion, 2011).  Figure  6 (ADOG, 2012b) shows the 
cumulative production of oil and NGLs from first 
production through the end of 2011. The ADOG 
(2009) volumes of oil and NGLs produced plus 
estimated remaining reserves (ERR) placed the 
estimated ultimate recovery (EUR) for oil at 1.372 
BBO. This value would suggest that the ERR were 
about 22 MMBO at year-end 2011.

Most of the gas fields of Cook Inlet were discovered 
while drilling oil-focused exploration wells. These 
exploration efforts identified two separate petroleum 
systems active in the basin, and the majority of the gas 
reserves were unrelated to the oil. However, because 
there was no access to markets, natural gas had little or 
no value in the late 1950s and 1960s when the major-
ity of these fields and more than 95% of the reserves 
were discovered. In all, 34 gas fields have been dis-
covered, and 29 of those fields have contributed to a 
cumulative production of 7.415 TCFG as of December 
31, 2011 ( Figure 7; ADOG, 2012b). This  Figure depicts 
the cumulative production through 2011.  Figure 8 
(ADOG, 2012b) shows a decline in production, which 
has been most pronounced since 2005, when produc-
tion was at a high of 560 MMCFGPD. Production 
averaged approximately 300 MMCFGPD in 2011. This 
decline, which was foreseen in the early 2000s, was the 
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 Figure 4. Exploration wells drilled in Cook Inlet Basin and southern Susitna Basin through 2011. The most intense exploration drill-
ing has occurred in the north-central  portion of upper Cook Inlet, both on- and offshore. Numerous plotted points on the Kenai 
Peninsula represent several wells due to the state policy for identifying exploration wells—as many as five exploration wells may be 
in one section (based on data from ADOG, 2012b). 10 km (6.2 mi)
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TABLE 1. Oil and gas exploration wells and discoveries in Cook Inlet, 1951–2011. The Hansen Cosmopolitan (Starichkoff) 
discovery in 1967 and the Sunfish (North Cook Inlet) discovery in 1991 have not been developed and are not included in  
the EUR totals. Those volumes with an * reflect values including unsubstantiated volumes from the 2011 discoveries  
(adapted from Van Dyke, 2006, ADOG, 2012b).

Time Period

Number
of

Exploration
Wells

Number
of Oil
Fields

Discovered

Estimated
Ultimate
Recovery 
MMBO

Number
of Gas
Fields

Discovered

Estimated
Ultimate
Recovery 

BCFG

1951–1955 4 0 — 0 —
1956–1960 13 1 231.1 4 2,597.861
1961–1965 64 4 1,113.7 8 3,531.066
1966–1970 102 2 2.4+ 5 1,723.812
1971–1975 24 1 7.1 1 10.861
1976–1980 20 0 — 3 104.874
1981–1985 8 0 — 1 111.506
1986–1990 5 0 — 0 —
1991–1995 17 2 13.8 1 137.063
1996–2000 10 0 — 3 51.695+
2001–2005 46 0 — 5 138.384
2006–2010 12 0 — 0 —
TOTAL 325 10 1,368.1+ 31 8,407.122

2011 5 0 — 3 (1,000–1,500*)
TOTAL (Plus Possible Reserves in 
the 2011 Gas Discoveries) 330 34 (9,407.122–9,407.122*)

 Figure 5. Cook Inlet Basin annual average daily oil and NGL production in BOPD by field from 1958 to end 2011 
(modified from ADOG, 2012b). Peak oil production of 225,000 BOPD was reached in 1970, with the largest 
contribution from the McArthur River field. Oil production has been in decline since, with rapid decline from 
1975 to 1985 and a much slower decline from 1985 to present. Hansen Cosmopolitan is not yet developed, but 
test volumes were included by the state.
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and Beluga Formations and, to a lesser extent, from 
the Sterling Formation ( Figure 9), all of which also pro-
vide the reservoirs for the biogenic gas. Magoon (1994) 
termed this the Beluga-Sterling petroleum system.

EXPLORATION—PREDISCOVERY

Preceding the discovery of the Swanson River field, 
limited exploration activity was focused on the lower 
Cook Inlet portion of the basin and the adjacent Alaska 
Peninsula. Because of the prevalence of seeps sourced 
from the Triassic Kamishak Formation and the general 
lack of a thick Tertiary section, the exploration targets 
were the Jurassic and Cretaceous formations exposed 
on the western side of the basin. It was only after more 
than 50 years of unsuccessful effort in this southern 
area that the upper Cook Inlet portion of the basin was 
put to the drill.

Lower Cook Inlet/Alaska Peninsula

The first wells in the greater Cook Inlet Basin area were 
drilled in the vicinity of the oil and gas seeps on the Ini-
skin Peninsula ( Figure 1), which is about 20 mi (32 km)  

stimulus for the DOE/NETL report on Cook Inlet gas 
supply and demand (Thomas et al., 2004).

The primary oil source is the Middle Jurassic Tux-
edni Group ( Figure 9; Magoon, 1994), possibly the 
subsurface equivalent of the Red Glacier Formation, 
which is exposed on the western flank of the basin 
(LePain et al., 2013). The oil and the relatively small 
volumes of associated natural gas are thermogenic 
and are reservoired in the Hemlock and other units 
of the lower portion of the Tertiary Kenai Group. 
This petroleum system has been named the Tuxedni- 
Hemlock petroleum system by Magoon (1994). A 
second possible source for oil is the Late  Triassic 
 Kamishak Formation ( Figure  9) of the Alaska 
 Peninsula. This unit is the source of the oil emitted 
from the seeps on the Iniskin and Alaska  Peninsulas. 
To date, no Kamishak Formation-sourced oils have 
been positively identified in the oil fields of the 
upper Cook Inlet. The source rock and petroleum 
systems discussions are expanded in LePain and  
others (2013).

The bulk of the gas in the basin is nonassociated 
(natural gas that occurs in reservoirs without oil) and 
is derived by biogenic processes from the abundant 
coals and coaly mudstones of the upper portions of 
the Tertiary section, mainly from the upper Tyonek 

 Figure 6. Cook Inlet cumulative oil and NGL production from 1958 to end of 2011 (modified from ADOG, 2012b). 
At the end of 2011, Cook Inlet oil production was 1.35 BBO. First production was from the Swanson River field  
in 1958, with four other large fields added in the mid-1960s. No major oil fields have been found since 1965.
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 Figure 7. Cook Inlet Basin cumulative gross gas production in TCF by field from 1961 to end 2011 (modified from ADOG, 2012b). Four 
large fields have contributed the majority of the cumulative production; Kenai, North Cook Inlet, Beluga, and the McArthur River Grayling 
gas sands fields. Total gas production as of December 31, 2011 is 7.415 TCF.

 Figure 8. Cook Inlet Basin annual average daily gross gas production in MMCFD (from ADOG, 2012b). From 1981 through 2006, production 
averaged over 500 MMCF per day. From 2006 to end of 2011, there has been a precipitous rate of decline to less than 300 MMCF per day.
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 Figure 9. Cook Inlet Basin, Alaska; stratigraphic column. The oil-prone source rocks are found 
in the Tuxedni Group and Kamishak Formation (no Kamishak oils have been recognized in the 
Cook Inlet fields). The nonassociated gas is sourced from the coals of the Tyonek, Beluga, and, 
to a lesser extent, from the Sterling. Oil and associated gas are found in the lower part of the 
Tertiary and nonassociated gas in the upper portions (from Thomas et al., 2004).
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Table 2. Exploration wells drilled in the greater Cook Inlet Basin area prior to the discovery well at Swanson River field in 
1957. Ten of the 12 wells were plugged and abandoned between 1902 and 1957. The other two on the Iniskin Peninsula 
were started prior to 1957 but not at TD until after the Swanson River discovery. Included are wells from the Iniskin Peninsula 
area and upper Cook Inlet. All wells are located in the Seward Meridian (from Blasko, 1976b, and AOGCC well listings). The 
symbol ** indicates wells in the Iniskin Peninsula that were plugged and abandoned after the discovery at Swanson River.

Operator and Well Name Location
Completion 

Date
Drilled Depth

in Ft

Alaska Oil Company No. 1 Iniskin Peninsula Sec. 35/T5S/R23W 1902 320 ft
Alaska Oil Company No. 2 Iniskin Peninsula Sec. 35/T5S/R23W 1903 ‹ 300 ft
Alaska Petroleum Company No. 1 Iniskin Peninsula Sec. 11/T6S, R24W 1903 1,000 ft
Alaska Petroleum Company No. 2 Iniskin Peninsula Sec. 11/T6S/24W 1904 450 ft
Alaska Petroleum Company No. 3 Iniskin Peninsula Sec. 11/T6S/R24W 1904 930 ft
Alaska Petroleum Company No. 4 Iniskin Peninsula Sec. 11/T6S/R24W 1906 1,905 ft

Iniskin Drilling Co. IBA No. 1 Iniskin Peninsula Sec. 8/T5S/R23W 1939 8,775 ft
** Alaska Consolidated Oil Company, Inc. Beal No. 1 Iniskin Peninsula Sec. 17/T5S/R23W 1959 9,746 ft
** Alaska Consolidated Oil Company, Inc. Zappa No. 1 Iniskin Peninsula Sec.18/T5S/R23W 1961 11,231 ft
Alaska Gulf Oil Development Alaska Gulf No. 1 Upper Cook Inlet Sec. 4/T15N/R3W 1955 3,855 ft
Anchorage Oil and Gas Co. Houston Gas Core No. 3A Upper Cook Inlet Sec. 18/T18N/R3W 1955 2,135 ft
Anchorage Oil and Gas Co. Rosetta No. 2 Upper Cook Inlet Sec. 20/T18N/R3W 1956 1,100 ft

north of Augustine Island and approximately 160 mi 
(255 km) south-southwest of Anchorage (Figures 1, 2). 
Table 2 shows the ten wells drilled in the basin prior 
to the Swanson River discovery and the last two wells 
drilled in the Iniskin Peninsula, which were initiated 
before the Swanson River well but completed after the 
discovery date. The first six wells were drilled in the 
1900 to 1906 time frame and were very shallow, with 
a total depth ranging from less than 300 ft (91.4 m) to 
1905 ft (580.6 m) TD (Blasko, 1976b). The first of these 
wells, the Alaska Oil Company No. 1, was plugged 
and abandoned in 1902 by the Alaska Oil Company 
(Table 2). Subsequently, eight additional wells were 
drilled in the area. There was a 33-year drilling hiatus 
until the first deep well, the IBA No. 1, was plugged 
and abandoned in 1939 by the Iniskin Drilling Com-
pany at a TD of 8775 ft (2674.6 m) (Table 2).

Twenty years later, in 1959, that dry hole was fol-
lowed by the Iniskin Unit Beal No. 1, which was 
drilled to a total depth of 9746 ft (2970.6 m). This well 
and the Iniskin Unit Zappa No.1, which was plugged 
and abandoned in 1961 at a TD of 11,231 ft, were 
drilled by Alaska Consolidated Oil Company, Inc. 
(Blasko, 1976b). A  Figure by Blasko (1976b,  Figure 2, 
p. 10) shows the well locations, which can be related 
to table 1, page 7, of his report. That table is the basis 
for Table 2 of this chapter. Even though none of the 
nine wells were deemed to be commercial at the time 
they were drilled, all had oil and/or gas shows and 
provided the necessary encouragement for continued 
exploration in the basin.

The two Alaska Consolidated Oil Company wells 
marked the closure of the exploration effort in the 
vicinity of the oil and gas seeps of the Iniskin Penin-
sula, and to date, there has been no additional drill-
ing activity in the area. Miller and others (1959) and 
Blasko (1976b) provide a more detailed description of 
the early exploration history of the lower Cook Inlet 
area.

Commencing in 1903 and lasting through 1940, ten 
additional exploration wells were drilled farther south 
on the Alaska Peninsula near Puale Bay ( Figure 1), 
an area about 250 to 300 mi (400 to 480 km) south of 
the Swanson River oil field. This area is mentioned 
because the same Triassic source rocks provide the oils 
for the seeps on both the Iniskin and Alaska Penin-
sulas, which were the stimulus for exploration in the 
upper portions of the inlet.

The initial phase of exploration drilling on the 
Alaska Peninsula occurred in 1903 to 1904, and, like 
the drilling on the Iniskin Peninsula ( Figure 1), the first 
four wells were sited near active seeps located west 
of Puale Bay ( Figure 1). These wells ranged in depth 
from 15 to 1524 ft (4.6 to 464.5 m), and three wells had 
oil and gas shows of variable quality. A second round 
of drilling, from 1923 to 1926, included an additional 
five wells with depths ranging from 50 to 5034 ft (15.2 
to 1534.3 m). These wells were also drilled in the vicin-
ity of active oil seeps south of Becharof Lake ( Figure 1) 
and had poor to fair oil and gas shows. The Gram-
mer No. 1 well was completed in 1940 at a depth of 
7596 ft (2315.2 m). This well had oil and gas shows 
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with oil residue. The Grammer No. 1 was the last well 
drilled on the Alaska Peninsula prior to the Swanson 
River discovery. A total of 11 wells were drilled on the 
peninsula prior to a northward shift in the focus of 
exploration activity that would ultimately lead to the 
discovery of the Swanson River oil field in the upper 
Cook Inlet. More detail on these Alaska Peninsula 
wells is provided in a report by Hite (2004) prepared 
for the Bristol Bay Native Corporation (BBNC). This 
report is available upon request from the BBNC Land 
and Resources Department.

Upper Cook Inlet

There was little exploration drilling in the upper 
Cook Inlet area prior to the discovery at Swanson 
River. Only three wells (Table 2) had been drilled be-
fore the Swanson River No. 1 well was spud. These 
wells were in the northernmost portion of the basin 
and were drilled in 1955 and 1956. The Alaska Gulf 
No. 1 well is located in T15N/R3W near Knik, Alaska 
( Figure 4), and about 20 mi (32.1 km) north-northeast 
of Anchorage. The other two wells, the Anchorage 
Gas and Oil Company’s Houston Gas Core 3A and 
the Rosetta No. 2, are located about 30 mi (48.2 km) 
north of Anchorage in T18N/R3W. These wells were 
shallow tests ranging in depth from 1100 to 3855 ft 
(335.2 to 1175 m). Prior to the Richfield Oil Company 
Swanson River No. 1 well, there had been no drilling 
in those areas, which today represent the productive 
core of the basin as shown on  Figure 10.

DISCOVERY AND EXPLORATION BOOM (1957–1969)

The first well was drilled on the Kenai Peninsula in 
1957. This well, the Swanson River No. 1, resulted in 
the first oil discovery on the Kenai Peninsula and in 
the basin. This discovery climaxed a nearly 60-year, 
26-well effort to find and develop commercial quan-
tities of oil. After this initial discovery, the basin be-
came a focus for the industry, and exploration rapidly 
expanded over the next decade. During the period 
from 1957 through 1969, 170 exploration wells were 
drilled, more than half the exploration wells drilled 
in the history of the basin, and seven oil (Table 3) and 
17 gas (Table 4) fields were discovered. These initial 
exploration efforts were driven by the search for oil, 
since natural gas had little or no value in the 1950s 
and 1960s. Unfortunately, this episode of rapid expan-
sion and exploration had a short life. The Prudhoe 
Bay discovery in early 1968 resulted in a precipitous 
decline in exploration activity in the Cook Inlet Basin 
(Table 1).

The following discussion of Cook Inlet exploration 
history and results is structured to reflect two control-
ling factors:

• Through time, the intensity of the exploration ac-
tivity and resulting discoveries were driven by 
events external to the basin. In large part, the Prud-
hoe Bay oil find caused companies to shift their ex-
ploration interest to the North Slope of Alaska.

• The emphasis on exploration for oil versus gas or 
gas versus oil changed with basin understanding, 
economic conditions, and market requirements.

The following discussions are presented as three 
periods of differing exploration intensity and empha-
sis. Oil discoveries and gas discoveries are treated 
independently for the purposes of this summation.

First Oil Discovery—Swanson River Oil Field

During the middle to late 1950s, the focus of explo-
ration shifted from the southern part of lower Cook 
Inlet to the northern portion of the upper Cook Inlet 
Basin and ultimately to the Kenai Peninsula. The 
Kenai Peninsula had been largely ignored until 
the middle 1950s when leasing began, and Rich-
field drilled the Swanson River No. 1 well in 1957 
( Table 3). Table 3 shows oil field name, discovery 
date, date of first  production, producing formations, 
cumulative field production, and cumulative produc-
tion by formation.

The Swanson River No. 1 well (later renamed and 
known today as the Swanson River Unit 34-10 well) and 
the ultimate discovery of the Swanson River oil field 
( Figure 10, no. 26) were the products of an exploration 
and leasing program that was focused on the north-
ern Kenai Peninsula. The major leasing efforts began in 
1954 with Union and then Richfield filing for 200,000 
and 71,000 acres of federal lands, respectively (Rod-
erick, 1997). Richfield’s filing was entirely within the 
Kenai National Moose Range, the precursor to the Kenai 
National Wildlife Refuge, and was based on the recog-
nition of a topographic high believed to be the subtle 
expression of a large anticlinal structure (Roderick, 1997).

Due to the environmentally sensitive nature of the 
area, Richfield was only allowed to acquire a single 
east-west seismic line across the lease block prior to 
drilling. The location for the Swanson River No. 1 well 
was determined based on this line and the topographic 
interpretation of an anticlinal structure. The Swanson 
River No. 1 well was spud on April 5, 1957, drilled to 
a total depth of 12,384 ft (3774.6 m), and bottomed in 
the Jurassic, the top of which was encountered at a  
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 Figure 10. Cook Inlet oil and gas fields, as of 12/31/2011. The three reported 2011 discoveries, at Kenai Loop, Shadura, and Corsair, 
are shown as unit outlines, not defined fields. 10 mi (16.1 km)
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depth of 12,020 ft (3663.7 m). Oil was found in the 
late Eocene to Oligocene Hemlock Conglomerate 
( Figure 9, and Eastham, 2013; and LePain et al., 2013), 
which has since been shown to be the main oil reser-
voir interval in the basin (Table 3). The well was tested 
at a rate of 900 BOPD (Alaska Oil and Gas Conserva-
tion Commission, 2004), and the oil industry was born 
in Alaska.

The production from the Swanson River field ulti-
mately peaked at more than 38,000 BOPD in November, 
1967 (Figure 5). The field has produced more than 230 
MMBO through December, 2011 (Table 3), with more 
than 99.9% from the Hemlock and the remainder from 
the lower Tyonek ( Figure 9). The Swanson River field is 
discussed in detail by Eastham (2013, this volume).

Subsequent Oil Discoveries

Following the discovery of the Swanson River field, 
seismic acquisition, leasing activity, and onshore drill-
ing increased dramatically in the Cook Inlet Basin. 
The seismic data confirmed that the basin’s struc-
tural grain was dominated by an en echelon system of 
north-northeast trending asymmetric anticlines. These 
anticlines were commonly formed on the hanging wall 
of high-angle, east-dipping reverse faults and broken 
by transverse normal faults. In the initial exploration 
phase, drilling was largely restricted to the onshore 
areas on the east and west sides of the inlet along the 
trend of en echelon anticlinal features. At that time, 
there were no jack-ups or other offshore rigs available 
for drilling in the waters of the inlet. Approximately 
20 exploration wells were drilled in the onshore por-
tions of the basin in the interval from the discovery at 
Swanson River to the onset of offshore drilling in 1962 
at Middle Ground Shoal (Table 3). During the five-
year span from the first oil discovery in July, 1957 to 
the first offshore discovery at Middle Ground Shoal in 
June, 1962, there were no oil discoveries, but seven gas 
discoveries were made (Table 4).

Offshore acreage first became available during 
the State of Alaska Sales No. 1 in December, 1959 
and No. 7 in December 1961 (Appendix I). State Sale 
No. 7 generated considerable interest, and a total of 
more than $15,000,000 was spent on high bids in the 
upper part of Cook Inlet (Roderick, 1997), with the 
major interest in the Middle Ground Shoal area. In 
1962, drilling activity was initiated in the waters of 
Cook Inlet and the first offshore oil field, the Middle 
Ground Shoal oil field ( Figure 10, no. 15), was dis-
covered by Amoco in June of 1962 (Table 3). Within 
the next three years, the other three large offshore 

oil fields were discovered (Tables 1, 3). These fields 
are the Granite Point, Trading Bay, and the largest oil 
field in the basin, the McArthur River field ( Figure 10, 
no. 6, 28, and 16, respectively). Six of the ten existing 
oil fields were discovered during this initial surge of 
exploration drilling, prior to the Prudhoe Bay dis-
covery, and are summarized in Table 3. The Redoubt 
Shoal field ( Figure 10, no. 23) was found at this time 
but was not developed until 2003 and has been  
considered marginally economic, and the Hansen 
Cosmopolitan accumulation ( Figure  10, no. 7) 
remains undeveloped.

The McArthur River field has produced 632.55 
MMBO (Table 3 and  Figure 11) and has an EUR of 
642.4 MMBO, or about 47% of the basin’s EUR, and 
the McArthur River field is the only Cook Inlet oil 
field known to have produced from the Mesozoic. Five 
of the eight producing fields have produced more than 
100 MMBO (Table 3 and  Figure 11), and taken together, 
these comprise more than 98% of the total basin pro-
duction. This heavily skewed distribution and the 
small number of discovered oil fields strongly support 
the contention that the basin is underexplored, and the 
remaining undiscovered resources may easily be in 
the range of several hundred million to a billion bar-
rels or more (Hite, 2006; Stanley et al., 2011).

One of the two currently undeveloped oil fields in 
the inlet, the Hansen/Cosmopolitan field, was also 
discovered during this exploration phase. It is located 
offshore north of Anchor Point ( Figure 10, no. 7). The 
field was discovered by the Starichkoff St Unit no. 1 
well in 1967, but it has not been developed to date. 
Recently it has been reevaluated by several operators, 
and additional drilling and delineation are planned. 
The field has been reported to have recoverable vol-
umes in the range of 30 to 50 MMBO (Petroleum News, 
2012c). Recent developments tend to suggest that the 
lower end of that range is more realistic.

The second undeveloped oil accumulation, the Sun-
fish discovery, which lies at depth in the lower Tyonek 
and is located beneath the North Cook Inlet gas field 
( Figure 10, no. 20), was found in 1991 and will be dis-
cussed later.

The known undeveloped fields have the poten-
tial to expand the current productive corridor, which 
includes the western portion of the Kenai Peninsula, 
the easternmost portions of the onshore basin on the 
west side of the inlet and the offshore waters of the 
inlet between the onshore discoveries. This productive 
corridor extends from about 61° 20’ to 59° 45’ north 
latitude and from 150° 20’ to 151° 45’ west longitude 
and represents an area of about 4000 sq. mi (6400 sq. 
km), or a little more than 25% of the basin’s total area. 
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Table 3. Cook Inlet oil fields presented in order of discovery. Oil production from 1958 through 2011 is shown by field and 
reservoir, with the oldest listed first. The cumulative oil production does not include natural gas liquids (NGL) volumes, which 
total just less than 15.5 MMB (AOGCC, 2011). Two of the oil fields have not been developed as of the date of this report (the 
Hansen/Cosmopolitan and the Sunfish). The (?) next to the Talkeetna Basin total indicates some level of uncertainty as to 
whether the oil is coming from the Talkeetna or the Tuxedni Formations, both of Jurassic age.

Field and 
Discovery Date 

Date of First
Production

Producing
Formation (POOL)

Cumulative Oil 
(BBL) Production

Swanson River
July 1957 October 1958

Hemlock 230,086,967
Tyonek 51,239
TOTAL 230,138,206

Middle Ground Shoal 
June 1962 November 1965

Hemlock/Tyonek 184,442,458
Tyonek 14,848,552
TOTAL 199,291,010

Granite Point
June 1965 July 1965

Hemlock/Tyonek 2,117,642
Tyonek 145,797,767
TOTAL 147,915,404

Trading Bay
June 1965 January 1967

West Foreland 61,120
Hemlock 38,349,941
Tyonek 64,834,573
TOTAL 103,245,934

McArthur River
October 1965 October 1967

West Foreland 24,856,759
Hemlock 542,013,631
Tyonek 65,477,023
Talkeetna (?) 180,000
TOTAL 632,547,413

Hansen/Cosmopolitan
April 1967

Not developed Hemlock NA
Tyonek NA

Redoubt Shoal
September 1968 January 2003

Hemlock 2,426,957
TOTAL 2,426,957

Beaver Creek
December 1972 December 1972

Hemlock/Tyonek 6,131,447
TOTAL 6,131,447

W. McArthur River 
December 1991 March 1993

Hemlock 12,792,281
TOTAL 12,792,281

North Cook Inlet 
November 1991

Not Developed Tyonek NA

BASIN
TOTAL

W. Foreland 24,978,999 (1.87%)
Hemlock 826,048,290 (61.9%)
Hemlock/Tyonek 
co-mingled

192,691,547 (14.4%)

Tyonek 291,009,154 (21.8%)
Talkeetna(?) 180,000 (0.013%)
TOTAL 1,334,907,990
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the other of these structural configurations, the chances 
for oil were significantly downgraded, the technical risk 
was considered to be higher, and those nonconforming 
areas were sparsely explored.

There have been a number of attempts to map the 
pre–Tertiary unconformity subcrop (Kirschner and 
Lyon, 1973; and Magoon et al., 1980), and the ADOG 
and Alaska Division of Geological and Geophysi-
cal Surveys (ADGGS) are jointly developing the 
latest subcrop map. A second draft of the new map 
is currently available online (Gregersen and Shel-
lenbaum, 2010), and it depicts the Tuxedni Group 
as the subcropping unit beneath the oil fields along 
the west and northwest sides of the basin. The map 
also shows a window in the Cretaceous subcrop in 
the vicinity of the Swanson River field, and an are-
ally restricted Late Jurassic subcrop is mapped 
directly beneath the pre–Tertiary unconformity in 
the vicinity of the Swanson River field. The Hansen/

An oval enclosing all of the producing oil fields, as 
denoted by the green areas on  Figure 10, would pro-
vide an approximation of the location and size of this 
core area.

Since first postulated, early in the history of Cook 
Inlet exploration, the concept of limited lateral migra-
tion of oil and predominance of vertical migration has 
been widely accepted and difficult to overcome. The 
Jurassic Tuxedni Group ( Figure 9) is the oil source, and 
oil accumulations appear to be associated with and 
their location controlled by vertical migration from the 
Tuxedni via either of two potential methods. These are 
either (1) the occurrence of the Jurassic section at or near 
the Lower Tertiary Unconformity (LTU) or (2) the pres-
ence of deep penetrating faults that could act as migra-
tion pathways for oil from the Jurassic source into the 
overlying lower Tertiary reservoirs. Thus, the greatest 
potential for oil was believed to be in such settings. 
Where drilling or seismic data did not support one or 

McArthur River

Cook Inlet Basin
Cumulative Oil Produced (MMBO)

Redoubt Shoal

Beaver Creek

West McArthur River

Trading Bay

Granite Point

Middle Ground Shoal
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 Figure 11. Cumulative oil produced in the Cook Inlet Basin from 1958 through 2011 by field (MMBO). 
McArthur River field dominates the production history and is responsible for almost half of the oil produced 
in the basin to date. Of the total oil production, 1.3 BBO or 98.4% comes from the five major fields shown.
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exploration postdating the Prudhoe Bay discovery 
have added little to the proved oil reserves of the 
basin. As will be shown later, this situation may be 
due more to the lack of a sustained, comprehensive 
exploration effort and a conservatively constrained 
exploration model than to a lack of true remaining oil 
potential in the basin.

First Gas Discovery—Kenai Gas Field

As stated earlier, the discovery of the majority of the 
natural gas fields of the Cook Inlet Basin was a by-
product of the oil exploration program. Due to the lack 
of market, gas was considered to be of little economic 
consequence at the time of discovery, and many of the 
smaller accumulations were abandoned and only dec-
ades later reevaluated and developed. A total of 17 gas 
fields were discovered during the initial phase of explo-
ration, including all the major fields (Tables 1, 4).

The Kenai structure was originally drilled as a 
Hemlock oil prospect. The Kenai Unit No. 1 well 
(later renamed and now known as the KU 14-6) was 
spud in June, 1959, drilled to a total depth of 15,047 
ft (4586.3 m), and bottomed within the West Fore-
land Formation (Alaska Geological Society, 1969). 
Even though a well-developed Hemlock section 
was encountered, the well failed to find oil, but it 
discovered a large accumulation of biogenic, nonas-
sociated gas in younger, shallower portions of the 
Tertiary sequence. This is now the Kenai gas field 
( Figure 10, no. 10). The gas reservoirs were identified 
as the Sterling, Beluga, and Tyonek Formations of the 
Kenai Group ( Figure 9, Table 4). The gas, of biogenic  
origin, is derived from the interbedded coals and 
coaly mudstones. Brimberry and others (2002) have 
presented a brief overview of the Kenai gas field, and 
until the preparation of this volume, that is essen-
tially the only documentation of the field in the pub-
lic literature. Enos and Maier (2013) discuss the Kenai 
gas field in detail.

In addition to being the first gas discovery in the 
basin, the Kenai gas field is also the largest (Table 4 
and  Figure 13), with production to date of nearly 2.4 
TCFG. The bulk of this is from the Sterling Formation 
( Figure 12), the most important gas reservoir in the 
basin. The Sterling production is about 1.85 TCFG or 
77.5% of the field total. The Tyonek Formation is the 
second most important gas reservoir, and the Beluga 
has the fewest reserves. This ranking of reservoirs 
holds true for the basin as a whole. As seen in Table 4 
and  Figure 12, about 65% of the gas reserves are in the 
Sterling, with 27% in the upper Tyonek and only about 

Cosmopolitan field may not have such a subcrop 
relationship and may require a reevaluation of at 
least one of the prevailing hypotheses regarding 
source rocks, migration pathways or mechanisms, 
and oil accumulations.

The Hansen/Cosmopolitan field extends the pre-
viously recognized limits of the productive oil fair-
way more than 50 mi (80 km) to the south of the 
current production limits at the Beaver Creek and 
Redoubt Shoal fields ( Figure 10, no. 2 and 23). Simi-
larly, the North Cook Inlet (Sunfish) accumulation 
( Figure 10, no. 20) is 10 to 15 mi (16–25 km) north 
(northeast) of the previously recognized northern 
limits of oil production at the Granite Point field 
( Figure 10, no.  6).

Nearly 100% of the oil discovered and produced 
in the Cook Inlet is from the reservoir sandstones 
and conglomerates in the lower part of the Tertiary 
sequence in the basin. Table 3 shows Cook Inlet oil 
production by both field and producing formation 
or pool.  Figure 9 shows the Cook Inlet stratigraphic 
column highlighting reservoir intervals of the lower 
Tertiary, and  Figure 1 shows the percentage of the oil 
and gas production by formation. Figures from LeP-
ain and others (2013, Figures 16, 17) provide composi-
tional and porosity-permeability data for the various 
reservoirs.

The AOGCC reports co-mingled production from 
some pools such as Hemlock/Tyonek without indicat-
ing the volumes by formation. This practice is noted 
in reporting from the Middle Ground Shoal, Granite 
Point, and Beaver Creek fields of Table 3. It is esti-
mated that approximately 80 to 90% of the oil from 
this co-mingled production is attributable to the Hem-
lock. As can be seen from Table 3, the Hemlock Con-
glomerate is the principal oil reservoir in the basin 
with about 75% of the production. The Tyonek For-
mation provides 23% of the production and the West 
Foreland Formation contributes less than 2%. The pre-
sumed Talkeetna production at the McArthur River 
field comprises a small fraction of 1% of the oil. The 
AOGCC monthly production reports do not list the 
oil as attributed to a Mesozoic reservoir, but a signifi-
cant portion of the “undefined” production from the 
McArthur River field is believed to be from fractured 
Jurassic Talkeetna Formation, with the rest from the 
West Foreland Formation.

The five major oil fields in the inlet were discov-
ered prior to the discovery at Prudhoe Bay and the 
subsequent exodus of companies and money from the 
Cook Inlet area. The total production from these five 
fields is greater than 1.3 BBO or 98.4% of the basin’s 
production to date ( Figure 11). The 40-plus years of 
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Gas pipelines were constructed that supplied Anchor-
age and portions of the railbelt with local energy 
for growth and development. Due to the excess of 
gas supply and low prices for gas due to the limited 
market, both a fertilizer plant and the first liquefied 
natural gas (LNG) export facility in the U.S. were con-
structed. These activities provided a sound economic 
base for the Kenai Borough and its residents for many 
years and justified the development of the other large 
gas fields in the basin.

8% in the Beluga. Discussions in LePain and others 
(2013) provide comparisons of key reservoir param-
eters, and Figures 16 and 17 are excellent depictions of 
the porosity-permeability relationships by formation 
and the compositional maturity and relative abun-
dance of the framework grains.

While gas was not an objective of the early explo-
ration efforts, the size of the reserves and proximity 
to the bulk of the state’s population led to the devel-
opment of the Kenai gas field and other discoveries. 

Sterling
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Lower Tyonek /
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 Figure 12. Cook Inlet Basin—oil 
and gas production by forma-
tion/reservoir. Note that the 
thermogenic oil and associated 
gas are found in the lower  
portion of the Tertiary and that 
the nonassociated biogenic  
gas is found in the upper units 
of the Tertiary succession.
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field ( Figure 10, no. 16) are offshore in the waters of 
the northwestern portion of the inlet.

The other 13 gas fields found during the 1959 to 
1968 timeframe are onshore fields, with nine on the 
Kenai Peninsula and four on the west side of the 
inlet in the general vicinity of the village of Tyonek 
( Figure 10). The Birch Hill field ( Figure 10, no. 4) has 
not yet been developed. The production from these 
12 smaller, developed fields is 699 BCFG or approxi-
mately 9.5% of total basin production (Table 4). Three 
of the 12 smaller producing fields provide nearly 
75% of this total ( Figure 13). These are the Ninilchik 
field (129.2 BCFG; Gorney and Enos, this volume), 
Cannery Loop field (180.5 BCFG; McElmoyl, this 
volume), and  Beaver Creek field (208.6 BCFG).

POST–PRUDHOE BAY DISCOVERY (1970–2000)

After the Prudhoe Bay discovery was announced in 
early 1968, there was a marked downturn in drill-
ing activity in the Cook Inlet Basin. This greatly di-
minished level of exploration activity spanned three 

Subsequent Gas Discoveries

Sixteen additional gas fields (Table 4) were discov-
ered in the nine-year interval (1959–1968) between 
the discovery of the Kenai gas field and the discovery 
at Prudhoe Bay. These discoveries include all the ma-
jor fields in the basin: North Cook Inlet, Beluga River, 
and McArthur River-Grayling gas sands. When 
summed with the Kenai gas field, these discover-
ies account for approximately 98.8% of the cumula-
tive production or a total of just less than 7.5 TCFG 
( Figure 13).

The Kenai (Enos and Maier, 2013), Beluga River 
(Levinson, 2013), North Cook Inlet, and McArthur 
River-Grayling gas sands (Voorhees and Schmidt, 
2013) all have produced in excess of 1 TCFG and 
together have produced 6.63 TCFG or 89% of the gas 
produced to date (Table 4 and  Figure 13). Like the 
Kenai gas field, the Beluga River gas field ( Figure 10, 
no. 3) is located onshore but on the western side of 
the inlet. The North Cook Inlet gas field ( Figure 10, 
no. 20) and the McArthur River (Grayling gas sands) 
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 Figure 13. Cook Inlet gas fields, cumulative gas produced (BCFG). The cumulative gas production 
from the developed fields in Cook Inlet is just under 7.5 TCF.
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Table 4. Cumulative gas production from field startup through 2011. Shown by field, in order of discovery and reservoir, from 
oldest to youngest. Three 2011 discoveries are included in the table, but only one is under production (Kenai Loop), with one 
expected to begin in 2014-2015 (Shadura) and the other (Corsair) sometime in the next five to seven years. In the Beluga 
and North Cook Inlet fields, 90% of the production is assumed to be from the Sterling Formation.

Field and
Discovery Date

Date of First
Production

Producing
Formation

Cumulative Gas (BCFG) 
Production

Kenai
October 1959

July 1961
Tyonek 192.132

U. Tyonek/Beluga 374.211
Sterling 1,853.565

TOTAL 2,392.847

Cannery Loop
October 1959

January 1968
Tyonek 74.244

Beluga 83.304

Sterling 22.942

TOTAL 180.490

Swanson River
May 1960

November 1962 Tyonek 18.989

Beluga 2.222

Sterling 31.836

TOTAL 53.037

West Fork
September 1960

October 1978 Sterling 5.788

TOTAL 5.788

Ninilchik
June 1961

September 2003
Tyonek 126.421

Beluga 2.755

TOTAL 129.176

Sterling
August 1961

May 1962
Tyonek 0.141

Beluga 9.555

Sterling 3.801

TOTAL 13.498

West Foreland
March 1962

April 2001 Tyonek 10.915

TOTAL 10.915

N. Cook Inlet
August 1962 March 1969

Beluga/Sterling 1,854.862

TOTAL 1,854.862

Beluga River
December 1962

February 1967 Beluga/Sterling 1,218.394

TOTAL 1,218.394

Birch Hill
June 1965

Undeveloped Tyonek Undeveloped

TOTAL 000.000

Moquawkie
November 1965

May 1967 Tyonek 4.722

TOTAL 4.722

North Fork
December 1965

April 2011 Tyonek 1.288

TOTAL 1.288

Nicolai Creek
May 1966

October 1968 U. Tyonek/Beluga 6.274

TOTAL 6.274

Ivan River
October 1966 July 1990

Tyonek 82.471

TOTAL 82.471

(Continued)
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Beaver Creek
February 1967

January 1973
Tyonek 5.498

Beluga 77.170

Sterling 125.953

TOTAL 208.621

Albert Kaloa
January 1968 October 2004

Tyonek 3.509

TOTAL 3.509

McArthur River
(Grayling gas sands)
December 1968

January 1969
Tyonek 1,162.852

TOTAL 1,162.852

Lewis River
September 1975 September 1984

Beluga 13.395

TOTAL 13.395

Stump Lake
May 1978

January 2011 Beluga 6.528

TOTAL 6.528

Pretty Creek
February 1979

January 1987 Beluga 9.466

TOTAL 9.466

Trading Bay
October 1979

June 1980 Tyonek 5.727

TOTAL 5.727

Middle Ground
Shoal
February 1982

February 1982 Tyonek 16.412

TOTAL 16.412

Granite Point
June 1993

March 1995 Tyonek 0.873

TOTAL 0.873

Lone Creek
October 1998

June 2003 Tyonek 9.284

TOTAL 9.284

Wolf Lake
October 1998

November 2001 Tyonek 0.823

TOTAL 0.823

Pioneer
September 1999

Undeveloped Tyonek 0.000

TOTAL 0.000

Kasilof
February 2002

November 2006 Tyonek 3.603

T0TAL 3.603

Kustatan
April 2003

November 2005 Tyonek 0.342

TOTAL 0.342

Redoubt Shoal
April 2003 May 2003

Beluga 0.452

TOTAL 0.452

Deep Creek
July 2003

October 2004 Beluga/Tyonek 18.325

TOTAL 18.325

Three Mile Creek
July 2003

August 2005 Beluga 2.280

TOTAL 2.280

Shadura
February 2011

Undeveloped
2014–2015

Beluga 0.000

Tyonek 0.000

TOTAL 0.000

Field and
Discovery Date

Date of First
Production

Producing
Formation

Cumulative Gas (BCFG) 
Production

Table 4. (Continued)
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decades, from 1970 to 2000. Nonetheless, the state 
continued to offer acreage and conducted a total of 
26 lease sales during the period (Appendix I). Addi-
tionally, the federal government held four sales in the 
Cook Inlet OCS region (Appendix II). The 1999 and 
2000 state lease sales were the first two areawide sales 
to be held in Cook Inlet. This leasing approach is now 
standard procedure for Cook Inlet lease sales.

Regional native corporations began to play a sig-
nificant role in exploration and leasing in the early 
to middle 1970s as a result of the Alaska Native 
Claims Settlement Act (ANCSA), which was enacted 
in 1971. Among the requirements of the act was the 
establishment of regional native corporations. These 
corporations received cash payments from the fed-
eral government and the rights to select, own, and 
administer lands within the limits of the recognized 
corporation boundaries. Both regional and village cor-
porations were granted the rights to select lands that 
had been historically utilized for subsistence and other 
cultural purposes. Both surface and subsurface estate 
were transferred to the regional and village corpora-
tions. However, the regional corporations administer 
both the regional and village corporations’ subsurface 
estate.

In the Anchorage and Cook Inlet area, the regional 
native corporation is the Cook Inlet Region Inc. (CIRI). 
CIRI acquired more than 1.25 million acres of sub-
surface estate in the Cook Inlet area, with more than 
500,000 acres having oil and gas potential ( Figure 14). 
CIRI also has a unique advantage in the basin. It 
owns a significant amount of subsurface estate within  
the Kenai National Wildlife Refuge ( Figure 15). Con-
sequently, it is the only entity that that can currently  
provide access to lands within the refuge for the pur-
poses of oil and gas exploration. Unlike the state and 
federal governments, CIRI does not hold lease sales.  
It negotiates leases and terms on a one-to-one basis.

A total of only 94 exploration wells were drilled 
during this 31-year period, 76 fewer than the 170 wells 
drilled in the 11 years between 1957 and 1968 (Table 1). 
This is an average of only 3.0 exploration wells per 
year. Thirteen of these wells were drilled within the 
Federal OCS area, with eight of those in the lower 
Cook Inlet area south of the Augustine-Seldovia Arch. 
This leaves a net of only 81 wells in the known pro-
ductive portion of the basin or an average of about 2.6 
wells per year, significantly less than the average of 
15.5 exploration wells per year prior to the Prudhoe 
Bay discovery.

Oil Fields

Only three small oil accumulations have been found 
since 1970 (Tables 1, 3). Two have been developed, are 
currently producing at modest rates, and have pro-
duced a cumulative total of 18.9 MMBO. These are 
the Beaver Creek field ( Figure 10, no. 2), discovered in 
1972, and West McArthur River field ( Figure 10, no. 31),  
discovered in 1991. These fields were discovered sub-
sequent to the discovery of the Prudhoe Bay field and 
after the 1966 to 1967 peak in exploration drilling in 
Cook Inlet (Van Dyke, 2006). The third oil accumula-
tion is the undeveloped North Cook Inlet Sunfish dis-
covery ( Figure 10, no. 20).

The Beaver Creek field is an onshore discovery 
and produces both oil and biogenic gas. The West 
McArthur River field is offshore and located near 
the west side of the inlet. The third discovery, in the 
vicinity of the North Cook Inlet gas field ( Figure 10,  
no. 20), was made in 1991, with the drilling of the Sun-
fish No. 1 well. It has not been developed as yet, but 
unconfirmed estimates have put the volume of recov-
erable oil in the range of 40 to 50 MMB. These dis-
coveries resulted in short-lived episodes of increased 

Kenai Loop
May 2011

January 2012 Tyonek(?) 0.000

TOTAL 0.000

Corsair
October 2011 Undeveloped

Sterling/Beluga 0.000

TOTAL 0.000

BASIN
TOTAL

 Tyonek 1,994.931 (27%)

Beluga 593.213 (8%)

Sterling 4,810.516 (65%)

TOTAL 7,415.166 (100%)

Field and
Discovery Date

Date of First
Production

Producing
Formation

Cumulative Gas (BCFG) 
Production

Table 4. (Continued)
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 Figure 14. Categories of land ownership and leased acreage in the Cook Inlet Basin as of year-end 2011. Note that in 
addition to the State of Alaska, three other entities lease oil and gas mineral rights onshore in the Cook Inlet. These are the 
Alaska Mental Health Trust, the University of Alaska, and the Cook Inlet Region Inc. (CIRI) (modified from Thomas et al., 2004, 
their  Figure 2.17). 10 mi (16.1 km)
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 Figure 15. Land classifications in the Cook Inlet Basin area—with overlay of active leases at year-end 2011. The large brown 
area covering much of the Kenai Peninsula is the Kenai National Wildlife Refuge. While most of the refuge is off limits to  
oil and gas exploration, a comparison with  Figure 14 shows that CIRI and the State Mental Health Trust have subsurface  
ownership of a considerable portion of the area designated as refuge (modified from Thomas et al., 2004, their  Figure 2.18). 
10 mi (16.1 km)
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readily available offshore rigs and that for much of 
that time, the low price for gas in the local domestic 
market was a disincentive. As a consequence of the 
failure to replace reserves, it became apparent in the 
late 1990s that a local gas shortage was looming, and 
this became a significant political issue. For nearly 50 
years natural gas has been and continues to be the 
chief energy source in south-central Alaska for both 
residential and commercial clients. As a result of this 
pending shortage, market prices for gas began to rise. 
This fact plus exploration incentives implemented by 
the State of Alaska gave rise to the newest exploration 
phase, focused on finding gas for the local market.

 Figure 8 demonstrates the steep decline in produc-
tion experienced by the major Cook Inlet gas fields 
since 2005. The yearend 2012 annual production rate 
was approximately 110 BCFG/yr (300 MMCFGD). 
This is currently sufficient to meet the electrical and 
heating needs of the Anchorage area and portions of 
south-central Alaska but has necessitated the closing 
and subsequent dismantling of the fertilizer plant, 
and at this writing, the LNG export facility is oper-
ating intermittently and at a fraction of its capacity. 
Both facilities historically operated profitably at a time 
when annual production was more than 180 bcf/yr. 
The natural gas requirements for the south-central 
Alaska area are expected to remain relatively flat for 
the next few years at 90 BCFG/yr (245 MMCFGD; 
Hartz et al., 2009). At the current rate of decline, this 
level of annual production would only be sufficient 
until 2014 or 2015.

GAS EXPLORATION PHASE (2001–PRESENT)

With the decline in gas production rate and reserves, 
the pending closing of the Agrium-owned fertilizer 
plant, largely because of the increased cost of gas, 
and the potential closing or reduced operation of the 
Conoco Phillips/Marathon LNG facility, it became ob-
vious that the proved reserves were inadequate for the 
area’s gas demands, and without a more focused and 
aggressive search for gas, a major shortfall was inevi-
table early in the 21st century.

As of the end of 2011, 11 additional areawide lease 
sales have been held in Cook Inlet (Appendix I). The 
results were mixed, with the bulk of the sales resulting 
in fewer than 50 leases sold and sale revenue averag-
ing only $1,344,700. The low point was in 2009 when 
only three tracts were leased for a total of $75,000. 
The 2011 areawide sale had a very different result. 
This sale resulted in the leasing of 109 tracts for high 
bids totaling $11,125,000, nearly equal to the sum of 
high bids for the previous ten years. It is difficult to 

leasing (Appendix I, sales 28 and 76) and drilling 
(Table 1, 1971–1975 and 1990–2000).

A report on exploration milestones by the ADOG 
(Van Dyke, 2006) indicates that there was a modest 
but obvious increase in exploration drilling after the 
oil discoveries in 1972 and 1991. In 1973, the number 
of exploratory wells increased to eight, as compared 
to six and three in the two years preceding the sale. 
An average of five wells per year was drilled in the 
three years following the 1991 discoveries, compared 
to an average of 1.5 wells per year for the prior ten-
year interval and approximately 1.5 wells per year 
for the following seven years. While it is somewhat 
questionable that the Beaver Creek discovery had 
much impact, it seems that the twin discoveries of the 
West McArthur River field and Sunfish did, at least 
briefly, reignite interest in oil exploration in the basin. 
This is also seen in the level of high bids recorded in 
Sale 76 (1993), the first sale following these discover-
ies. These bids totaled more the $65MM ( Figure 3 and 
Appendix I).

With respect to oil, the exploration results for this 
episode of drilling were disappointing and could 
be attributed to a lack of commitment to the contin-
ued evaluation of the basin and the reality that other 
basins elsewhere in the world with greater potential 
beckoned. During the period 1970 to 2000, new tech-
nology such as three-dimensional (3-D) seismic and 
more efficient drilling and downhole evaluation tech-
niques had been developed. Fresh ideas, applications, 
and approaches to exploration were needed at a time 
when most explorers were operating under long-held, 
established concepts of sourcing and migration and 
a limited range of potential trapping mechanisms. 
There was also a sense that all the giant structures had 
already been found.

Gas Fields

The 94 exploration wells drilled during this 31-year 
period (Table 1) resulted in nine new gas discoveries 
( Table 4). Eight of these fields have been developed 
and are represented on  Figure 10 (no. 6, 13, 14, 15, 22, 
25, 28, and 32). These finds were all small, and to date, 
their total production has been only 62.38 BCFG. The 
largest field in this group is the Middle Ground Shoal 
gas field ( Figure 10, no. 15), with production totaling 
16.41 BCFG. The Pioneer gas field is an accumulation 
at shallow depths above the aforementioned Hansen/
Cosmopolitan oil field ( Figure 10, no. 7), and like the 
oil field, it is yet to be developed.

The lack of notable exploration success can be at 
least in part attributable to the fact that there were no 
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 Figure 10. The potential reserves for these three dis-
coveries are early estimates based on preliminary non-
proprietary information. As discussed in following 
sections, the potential reserve additions provided by 
these three discoveries are currently estimated to be in 
excess of 1.0 TCFG.

The discovery at Kenai Loop is the smallest of the 
three and is reported to have reserves of about 52 
BCFG (Petroleum News, 2012a). This field is located just 
north of the Cannery Loop field ( Figure 10). The Kenai 
Loop field began producing in January, 2012 from the 
Tyonek Formation.

The Shadura discovery is on CIRI subsurface estate 
within the Kenai National Wildlife Refuge. It is located 
to the west of the Swanson River field on the Kenai 
Peninsula ( Figure 10). The targets were the Beluga and 
upper and middle Tyonek Formations. While reserve 
estimates have not yet been released, the Petroleum 
News (2011) reports that it is expected to produce “up 
to 50 million cubic feet” of natural gas per day over the 
30-year life of the field. Based on personal communica-
tions from confidential sources, there is reason to believe 
that these are conservative estimates. The discovery may 
well have reserves of 500 BCFG or more. Caution needs 
to be exercised when citing these potential reserves, as 
the well has not yet been adequately tested. NordAq 
hopes to have the field in production in late 2014.

The Corsair discovery was announced in Novem-
ber 2011. The field is about 13 mi (21 km) northwest of 
the Birch Hill field ( Figure 10, no. 4) and 10 mi (16 km) 
offshore. The most recent estimate of gas reserves is 
750 BCFG (Petroleum News, 2012b). This is considera-
bly smaller than the original poorly substantiated esti-
mate of 3.5 TCF of gas-in-place with 50% recoverable 
(Petroleum News, 2011). Additional testing is required 
to confirm these preliminary reserve estimates.

These new field discoveries represent only the first 
wave of renewed exploration activity in the basin. 
All three discovery operators are planning additional 
exploration wells, and at least two other companies 
are planning exploration wells. It is reasonable to 
expect that drilling in the next few years will be at the 
highest levels in several decades.

EVALUATION OF FUTURE POTENTIAL

The recent upsurge in activity, including (1) the leasing  
results from the 2011 areawide sale, (2) the influx of 
new exploration companies, (3) the apparent aware-
ness of stratigraphic potential, and (4) the three gas dis-
coveries in 2011, strongly suggests that hydrocarbon 
potential in the basin is being recognized. A number 
of recent reports have focused on the remaining 

precisely identify the reason for this recent and sud-
den upsurge in interest, but there are several factors 
that may have contributed to the increase in leasing 
interest and activity. These include the pending arrival 
of two offshore rigs, the announced gas discoveries at 
Kenai Loop, Shadura, and Corsair, a new assessment 
of oil and gas potential in the inlet by the USGS, and 
the aggressive entrance of Apache Corporation into 
the basin. By the end of 2011, Apache held leases on 
more than 800,000 acres in the Cook Inlet Basin.

Exploration drilling increased during the 2001 
to 2011 interval with a total of 57 wells (Table 1, Van 
Dyke, 2006, and ADOG, 2012b) or an average of 5.2 
wells/year. This appears to be driven in part by the 
avowed interest in oil on the part of several new play-
ers in the basin and by the recognized and urgent need 
to replace gas reserves.

Oil Fields

This most recent episode of exploration has not re-
sulted in any new oil discoveries. In fact, there have 
been no oil discoveries since 1991 (Tables 1, 3) or for 
more than 20 years. This trend may be reversed in the 
near future, as several new players to the Cook Inlet 
Basin have been directing their exploration efforts to-
ward oil. There are also strong indications that several 
companies are seriously exploring for stratigraphi-
cally trapped gas and oil and looking closely at pros-
pects outside the long-established “oil corridor.”

Gas Fields

The increase in exploration drilling resulted in five 
gas discoveries during the 2001 to 2005 period with 
estimated recoverable reserves of 138 BCFG ( Table 1), 
with the Deep Creek discovery being the largest field 
(Table 4). The Deep Creek ( Figure 10, no. 5) and the 
Kasilof ( Figure 10, no. 9) Fields are on the Kenai Penin-
sula south of the city of Kenai. The Three-Mile Creek 
( Figure 10, no. 27) and Kustatan ( Figure 10, no. 12) 
fields are on the west side of the inlet near the coastal 
towns of Tyonek and Kustatan, respectively. The Re-
doubt Shoal field is offshore just east of  Kusatan 
( Figure 10, no. 23).

Exploration drilling during the subsequent five 
years (2006–2010) did not yield any discoveries (Table 
1); however, 2011 must be considered to be the most 
successful Cook Inlet drilling season in decades. Only 
five exploration wells were drilled in 2011, resulting in 
three announced gas discoveries (Tables 1, 4):  Shadura, 
Kenai Loop, and Corsair. These units are shown on 
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additional discoveries. However, with an additional 
1.5 TCFG, either through reserves growth, primarily 
from existing major fields, or new discoveries, the 
supply could meet anticipated demand through 2023 
( Thomas et al., 2004,  Figure 4.11).

An appraisal of the distribution of Cook Inlet gas 
field numbers and sizes was conducted in order to 
determine if there was sufficient gas potential to 
meet expected future demand. In mature hydrocar-
bon basins worldwide, field sizes and numbers of 
fields per size category have log-normal distributions 
(Kaufman, 1964; Houghton, 1986; and Holditch, 2011).

In the Cook Inlet Basin, the distribution of known 
field size is far from conforming to a log-normal dis-
tribution. A number of gas-in-place endowments, 
ranging from 15 to 35 TCFG in-place, were utilized 
(Thomas et al., 2004) in an attempt to simulate a log-
normal distribution of gas fields for the Cook Inlet. 
 Figure 16 represents the 30 TCF gas-in-place endow-
ment. The red portions of the bars represent the known 
number of fields per size class and the volume of 
known gas resource per class size. The red and hatched 
areas represent the number of fields and volume of gas 
per class size if the distribution were log normal.

Log-normal distributions were best achieved with 
gas-in-place volumes between 25 and 30 TCF (Thomas 
et al., 2004). There is a gap in field sizes in the range 
of 250 BCFG to 1500 BCFG ( Figure 16). This gap cor-
responds to class sizes 6 to 8 of the DOE/NETL report 
(Thomas et al., 2004) and 11 to 13 of the USGS (Root 
and Attanasi, 1993) with ranges of 192 to 384, 384 to 
768, and 768 to 1536 BCF, respectively.

A total basin assessment of potentially recoverable 
gas from all discovered plus undiscovered fields was 
estimated to be between 21.25 and 25.5 TCFG (0.85 3 
OGIP). Since the EUR from known fields is 8.5 TCFG, 
the remaining potential is estimated to be in the range 
of 13.35 to 17.0 TCFG.

A similar log-normal approach was attempted for a 
small sample size of oil fields in the Tertiary reservoirs 
(Hite, 2006) with less than fully satisfactory results. 
The effort tends to support the conclusion reached by 
the USGS in its 2011 Cook Inlet assessment that signifi-
cant oil potential remains in the basin and that poten-
tial could be in excess of 1.0 BBO in-place.

The conclusion that significant potential remains 
in the basin, especially with respect to natural gas, is 
believed to be a result of (1) the lack of post-1968 vig-
orous exploration programs, (2) failure to explore for 
and find stratigraphic accumulations, (3) unavailable 
drilling equipment to access the offshore portions of 
the basin, and (4) most importantly, the large tracts of 
prospective acreage that have been and still are closed 
to exploration.

potential of the basin, including a DOE/NETL study  
(Thomas et al., 2004), a study by the ADOG (Hartz et 
al., 2009), and a new assessment of the undiscovered 
oil and gas resources of Cook Inlet performed by the 
USGS (Stanley et al., 2011). It is important to note that 
none of these assessments includes the OCS areas of 
the Cook Inlet Basin. As an example, the USGS as-
sessment covered only the onshore areas of upper and 
lower Cook Inlet Basin and the state-owned waters. 
The OCS portions of the basin are assessed by the Bu-
reau of Ocean Energy Management (BOEM). Addition-
ally, the assessments include areas of the basin that 
may be off limits to exploration and development be-
cause of special classifications, such as wildlife refuge or 
wilderness area designations ( Figure 15).

Resource numbers provided by the various assess-
ments must be tempered with the knowledge that 
some significant portion of the basin’s potential is not 
currently available for leasing and exploration. Large 
segments of the onshore Kenai Peninsula are in fed-
eral and state preserves or wilderness areas, and with 
the exception of those portions of the Kenai National 
Wildlife Refuge in which CIRI has the ownership of 
the subsurface estate, these lands are presently off lim-
its to exploration ( Figure 15). There are also areas of 
critical Beluga whale habitat in the waters of the inlet 
that require an additional level of regulatory compli-
ance and add complexity to exploration operations. 
The designation of Beluga whale critical habitat has 
not precluded the state from offering and issuing 
leases in those areas.

U.S. Department of Energy/National Energy Technology 
Lab (DOE/NETL) Study

Due to the declining estimated remaining proved gas 
reserves in the Cook Inlet Basin and a pending inabil-
ity to meet demand, a study of the remaining gas po-
tential was undertaken by the DOE/NETL (Thomas 
et al., 2004). The study consisted of a statistical review 
of the existing gas fields, establishment of the volume 
of remaining reserves in the Tertiary reservoirs, and 
creation of a production forecast. These efforts were 
undertaken to compare gas supply with anticipated 
demand. Thus, the affected agencies and utilities 
were provided with a view of potential future sup-
ply shortfalls and the timing of these shortages. The 
results indicated that the reserves as of the date of the 
study were sufficient to meet the needs of the gas util-
ity and power generation through 2012 (Thomas et al., 
2004,  Figure 9.8) provided that the fertilizer plant was 
closed and LNG plant closed or production severely 
curtailed by 2010. This assessment envisioned no 
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proved and probable reserves (1142 BCFG), reserves 
growth (996 BCFG), and exploration discoveries (300 
BCFG) for the total of 2438 BCFG. This sum is com-
posed of proved, probable, and potential reserves, 
but for only a limited portion of the basin. This result 
should be considered very conservative and does not 
in any way represent the ultimate potential of the 
basin.

U.S. Geological Survey Resource Assessment

In keeping with general practices, the USGS per-
formed a resource assessment of the oil and gas po-
tential of the onshore portions of the Cook Inlet Basin 
and the offshore state waters (Stanley et al., 2011). It 
concluded that there are significant as-yet-undiscov-
ered oil and gas resources remaining in the basin. The 
results are fully risked and presented as F95, F5, and 
mean values. The assessment treated both the Meso-
zoic and Tertiary potentials and both conventional and 
unconventional resources. Unconventional resources 
were not included in either the DOE/NETL or ADOG 
reports.

Stanley and others (2011) assessed oil, gas, and 
NGL. The total risked, undiscovered, technically 
recoverable oil was estimated to have an F95 of 108 

Alaska Division of Oil and Gas—Reserves Calculation

An evaluation of remaining gas resources conducted 
by the ADOG was more limited in scope than the 
study by the DOE/NETL (Thomas et al., 2004) and 
the USGS (Stanley et al., 2011). The ADOG study 
was directed toward establishing the resources that 
may be accessible primarily within existing fields 
or known discoveries and therefore accessible in 
the near term (Hartz et al., 2009). The potential of 
the basin in a longer term through larger explora-
tion programs was addressed in these other stud-
ies. The ADOG study focused on four sources of 
potential near-term supplies of gas in Cook Inlet: 
(1) the already proved reserves in existing produc-
ing fields, (2) the potential for incremental reserves 
growth in large fields, (3) the discovered but unde-
veloped accumulations, and (4) the potential for ex-
ploration success in areas containing existing wells 
and  hydrocarbon indicators. In the latter case, there 
were 13 leads evaluated for the study (Hartz et al., 
2009, p. 28–29).

The conclusion of the ADOG evaluation was that 
there are probably enough proved and probable 
gas reserves in Cook Inlet reservoirs to satisfy local 
demand well into and possibly beyond the next dec-
ade (Hartz et al., 2009). This may be characterized as 
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To fully evaluate the hydrocarbon potential of the 
Cook Inlet Basin from a regional perspective, long-
distance continuous modern technology seismic lines 
both on- and offshore are needed. For maximum value, 
these should extend across the entire basin in both dip 
and strike directions. Such regional lines are common 
in basins around the world that have been explored 
for more than 50 years. The lack of such regional seis-
mic to date, likely due to the hiatus in activity dur-
ing the 1970s and 1980s, is another reason this basin 
is considered immature and underexplored. No true, 
coherent regional picture of the subsurface exists. 
Regional seismic, tied to well logs and outcrops, when   
possible,  enables an improved understanding of 
large-scale depositional history. It enables correla-
tion of stratigraphic packages over great distances to 
determine thickening and thinning trends, flooding 
surfaces and regional scale patterns, features, and 
trends. The Cook Inlet is in need of seismic that will 
enable a “zoomed-out” regional perspective to facili-
tate more creative exploration and the identification of 
new insights and opportunities. This is vital given the 
lack of high-contrast lithologies and laterally continu-
ous seismic horizons in the basin (Shellenbaum, this 
volume).

Cook Inlet exploration history shows that the easily 
accessible areas and the more obvious large structural 
features have been drilled. However, there are large 
geographic areas, such as Kenai National Wildlife Ref-
uge, representing 25% of the basin and the bulk of the 
OCS that are virtually unexplored. There is potential 
for large structures and other attractive exploration 
targets currently unknown to be located in the Kenai 
National Wildlife Refuge.

Given the compressional history of the basin, there 
are a multitude of existing small to midsize structures, 
associated stratigraphic features of all scales, and com-
bination structural-stratigraphic relationships that 
have not yet been recognized. These offer exploration 
opportunity. As in other basins, subtle traps tend to be 
associated with the flanks of structures. To discover 
these features, new seismic is required. Deliberate 
exploration for stratigraphic traps has not occurred in 
the Cook Inlet to date.

In addition, the hydrocarbon trapping potential 
at the regional pre-Tertiary unconformity varies lat-
erally across the basin and is not well understood. 
Unconformities are a surface marking change in dep-
ositional history and rock properties where hydro-
carbon traps have been discovered worldwide. The 
significance of an unconformity to basin exploration 
tends to be underappreciated until and unless a dis-
covery and associated production occurs, opening up 
a new play.

MMBO, an F5 of 1359 MMBO, and a mean of 599 
MMBO. The remaining risked, undiscovered, tech-
nically recoverable conventional gas was estimated 
to have an F95 of 3.138 TCFG, an F5 of 28.414 TCFG, 
and a mean of 13.726 TCFG. The corresponding NGL 
 values are 3 MMB, 102 MMB, and 29 MMB.

The USGS assessment (Stanley et al., 2011) of 
the unconventional systems added 5.311 TCFG to 
the undiscovered gas mean and 9 MMB to the NGL 
mean total. There were no additional volumes of oil 
expected in the unconventional case. This is probably 
related to the limited depth of burial of the primary oil 
source rocks of the Tuxedni Group. The basin totals for 
mean undiscovered technically recoverable resources 
are 599 MMBO, 19.037 TCFG, and 38 MMBNGL.

The conclusions of the DOE/NETL evaluation (Tho-
mas et al., 2004) and the USGS assessment (Stanley et 
al., 2011) are very similar in the undiscovered gas case: 
13 to 17 TCF and 13.7 to 19.0 TCF, respectively. Thus, 
the consensus would appear to reinforce the interpre-
tation that the Cook Inlet Basin still has a major role 
to play in gas exploration and production. In addi-
tion, the brief overview by Hite (2006) and the assess-
ment by the USGS assessment provide a strong basis 
to support additional oil exploration. The basin has 
not reached exploration maturity. More work is nec-
essary for Cook Inlet to realize its full potential. The 
basin overview and field characteristics discussed in 
this volume should provide ample incentive to future 
explorers.

CONSIDERATIONS FOR FUTURE EXPLORATION

Although the hydrocarbon potential of the Cook Inlet 
has been known for decades and the basin contains 
mature fields, it cannot be considered a mature basin 
in terms of hydrocarbon potential. As discussed pre-
viously, several independent studies have concluded 
that undiscovered hydrocarbon potential in the Cook 
Inlet Basin is significant. Given that any hydrocarbon 
province can experience resurgence in exploration 
and discovery following a hiatus of such length, how 
might the remaining potential of the Cook Inlet be 
realized?

New discoveries will come from both existing plays 
and plays not yet tested.

The acquisition of new seismic data both local and 
regional is necessary, particularly in areas considered 
unevaluated or under evaluated. To date, 3-D seismic 
data have been acquired mainly over existing fields to 
plan and execute development. More 3-D is needed 
over wider areas of the basin to detect subtle strati-
graphic and structural features beyond closures.
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potentially economic were discovered. In all, 34 gas 
fields have been discovered and 29 of those have been 
developed.

The total cumulative production in the Cook Inlet 
Basin from 1958 through year-end 2011 is more than 
1.3 BBO from eight oil fields and just under 7.5 TCFG 
from 29 producing gas fields.

Additionally, more general conclusions can be 
summed as follows.

The search for oil has largely driven exploration. 
Exploration in parts of the basin has been constrained 
by conservative assumptions regarding the structural 
or stratigraphic relationships between source rocks 
and reservoirs required for hydrocarbon accumula-
tions to form.

Early exploration failure in the southern portions 
of the basin and inability to successfully identify 
and find attractive Mesozoic targets throughout the 
basin have reduced exploration targets to structural 
plays in the Tertiary section of the upper Cook Inlet 
area and imposed an unrealistic “floor” of explora-
tion at the base Tertiary. The principal oil reservoir is 
the Hemlock Conglomerate, with the lower Tyonek 
Formation being of secondary importance and the 
West Foreland Formation a minor local reservoir. The 
Sterling Formation is the most important gas reser-
voir, and the upper Tyonek Formation and Beluga 
Formation rank second and third in terms of gas 
production.

Cook Inlet oil and gas production have both been in 
serious decline. Oil production peaked in the early to 
middle 1970s and gas in the early 2000s. There are few 
proven reserves remaining in the known fields. New 
exploration efforts are needed to meet demand, espe-
cially for natural gas.

Because of its current reserve status, natural gas has 
been the primary exploration objective since the late 
1990s and is beginning to yield positive results as seen 
by the 2011 inlet drilling effort and the announced dis-
coveries at Shadura, Kenai Loop, and Corsair.

There has been a renewed emphasis on oil explora-
tion in the last three to five years, and much of that has 
been focused on areas outside the old “core” produc-
tion area. The Mesozoic potential is being revisited, and 
there has been some interest expressed with respect to 
future OCS leasing in specific areas of the lower inlet.

All producing fields are located on the large, north-
northeast–trending, faulted anticlines. Remaining 
resources will be found in existing plays and play 
types that are not yet tested.

New, high-quality seismic date, particularly 3-D, is 
needed outside the limits of producing fields. Newer 
acquisition and processing technologies coupled with 
utilization of exploration-scale 3-D seismic data in 

In recent years, the industry definition of what con-
stitutes a hydrocarbon reservoir has been transformed 
to include fine-grained, low-permeability shales and 
extremely tight sedimentary rocks. Globally, this has 
increased the probability of finding reservoir-quality 
rock in any given stratigraphic succession. It remains 
to be determined whether unconventional reservoirs 
like these can be considered economic in many areas. 
Exploration for such “unconventional” reservoirs in 
the Cook Inlet has not occurred to date.

The development and use of extended-reach drill-
ing technologies have enabled drilling from onshore 
to offshore (Ninilchik and Cannery Loop examples) 
to penetrate the subsurface area below the tidal transi-
tion zone. This is a successfully proven means of field 
development in the Cook Inlet and elsewhere. Given 
that hydrocarbons can be produced through horizon-
tal well bores laterally draining the reservoirs, perhaps 
this technique is appropriate elsewhere in the basin.

In this chapter, we have attempted to present an 
optimistic yet realistic picture of the hydrocarbon 
future for the Cook Inlet Basin. There is plenty of 
“running room” in this petroleum system for discov-
eries and future development.

CONCLUSIONS

In reviewing the history of exploration and develop-
ment in the Cook Inlet basin and recent assessment of 
remaining potential, the following observations and 
conclusions have been made.

In 1957, the Swanson River field became the first 
commercial oil field discovered in the Cook Inlet Basin. 
Its discovery followed a nearly 60-year exploration 
effort, triggered industry focus on the area, and con-
tributed to Alaska’s statehood. The McArthur River 
field is the largest oil field, with an EUR of 642 MMBO, 
representing 47% of the known oil in the basin. After 
the discovery at Prudhoe Bay in 1968, the Cook Inlet 
exploration effort declined sharply, and only three 
small oil fields have been found in the last 40-plus 
years. Cook Inlet oil production peaked in 1970 at 
approximately 225,000 BOPD and declined to 10,500  
BOPD by the end of 2011. A total of ten oil fields have 
been discovered and eight have been developed.

The Kenai gas field, the largest in Cook Inlet, was 
discovered in 1959. Its cumulative production as of 
year-end 2011 is 2.4 TCFG. Most Cook Inlet gas fields 
were discovered during oil-focused exploration dur-
ing the late 1950s and 1960s. The post-Prudhoe decline 
had the same impact on gas exploration, and only  
13 small gas fields were found and developed between 
1968 and 2011. In 2011, three additional fields, all 
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Alaska Division of Oil and Gas, 2012a, Summary of state 
competitive lease sales 1959–2008: http://dog.dnr.alaska.
gov/leasing/saleresults.htm#cinlet.

Alaska Division of Oil and Gas, 2012b, Annual Report 2011: 
Alaska Department of Natural Resources, Division of Oil 
and Gas, 39 p. : http://dog.dnr.alaska.gov/Publications 
/AnnualReports.htm.

Alaska Geological Society, 1969, South to north stratigraphic 
correlation section—Anchor Point to Campbell Point, 
Cook Inlet Basin, Alaska: 1 of 4 sections prepared by the 
Stratigraphic Committee year 1968–1969.

Alaska Oil and Gas Conservation Commission, 2004, 
AOGCC pool statistics, Swanson River field, Hemlock oil 
pool: AOGCC website

Alaska Oil and Gas Conservation Commission, 2011, 
Monthly Production Reports, August 2011: http://doa 
.alaska.gov/ogc/.

Blasko, D. J., 1976a, Oil and gas seeps in Alaska; north- 
central Gulf of Alaska: U.S. Department of the Interior, 
Report of Investigations 8136; 128 p.

Blasko, D. J., 1976b, Oil and gas exploration on the Ini-
skin Peninsula, Alaska: U.S. Department of the Interior, 
 Bureau of Mines, Open File Report 69–76, 21 p.

Brimberry, D. L., P. S. Gardner, M. L. McCullough, and S. E. 
Trudell, 2002, Kenai Field, the Kenai Peninsula’s largest 
gas field, in R. F. Swenson, ed., Geology and hydrocarbon 
systems of the Cook Inlet Basin, Alaska; Field Trip Guide 
Book, p. 21–29.

Bureau of Ocean Energy Management, 2011, Cook Inlet OCS 
exploratory wells: http://www.boem.gov/uploaded 
Files/AlaskaWellsByPlanningArea.pdf.

Calderwood, K. W., and W. C. Fackler, 1972, Proposed strati-
graphic nomenclature for v. 5, p. 529–533.

Eastham, K. R., 2013, Geology and development history of 
Swanson River field, Cook Inlet, Alaska, in D. M. Stone 
and D. M. Hite eds., Oil and Gas Fields of the Cook Inlet 
Basin, Alaska; AAPG Memoir 104 , p. 103.

Enos, J., and B. Maier, 2013, Kenai Gas Field, Cook Inlet, 
Alaska, in D. M. Stone and D. M. Hite eds., Oil and Gas 
Fields of the Cook Inlet Basin, Alaska; AAPG Memoir 
104, p. 103.

Gorney, D., and J. Enos, 2013, Ninilchik gas field, Cook Inlet, 
Alaska, in D. M. Stone and D. M. Hite, eds., Oil and gas 
fields of the Cook Inlet Basin, Alaska: AAPG Memoir 104, 
p. 227–246.

Gregersen, L. S., and D. Shellenbaum, 2010, Progress on de-
veloping a Cook Inlet Mesozoic subcrop map: Alaska De-
partment of Natural Resources, Division of Oil and Gas: 
http://www.dggs.dnr.state.ak.us/pubs/id/21801.

Hartz, J. D., M. C. Kremer, D. L. Krauskop, L. J. Silliphant, J. 
A. Houle, P. C. Anderson, and D. L. LePain, 2009, Prelimi-
nary engineering and geological evaluation of remaining 
Cook Inlet gas reserves, in P. L. Decker ed., Alaska Divi-
sion of Oil and Gas report, 37 p./. http://dog.dnr.alaska 
.gov/index.htm 

Hite, D. M., 2004, Bristol Bay Native Corporation—Hydro-
carbon potential of native lands in the Bristol Bay area, 
southern Alaska: Bristol Bay Native Corporation, 78 p. 
(available from BBNC Land and Resources Department).

new areas will enable an improved understanding 
of the basin and promote drilling in unexplored or 
underexplored portions of the basin.

Recent studies and resource assessments conclude 
that there is considerable remaining potential for both 
oil and gas in the basin and that it is underexplored 
for stratigraphic, unconformity, and unconventional 
potential. Remaining undiscovered oil volumes may 
be 0.5 to 1.0 times the EUR from known fields, and the 
undiscovered gas may be 2.0 or more times the EUR 
from developed gas fields.

Realizing the full potential of the basin may not be 
possible under existing land access constraints. Large 
areas of the basin are off limits to exploration and 
development due to the existence of numerous admin-
istrative land designations, including national parks, 
wildlife refuges, state parks, and other designations.

The ultimate conclusion is that the basin experi-
enced an early boom with large oil and gas discover-
ies followed by an exploration hiatus and an associated 
underestimation of its remaining reserves. However, 
recent exploration results and basin resource evaluation 
indicate there is a resurgence occurring with significant 
potential for additional large discoveries. The Cook 
Inlet Basin is only partially explored and developed.
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APPENDIX I

 STATE OF ALASKA—COOK INLET LEASE SALES (* Denotes sale that includes acreage outside the Cook Inlet area—a “mixed 
sale”)

Date
Sale

Number1
Tracts

Offered
Tracts
Leased

Acreage
Leased

Total
High Bids

MM$

12/10/59 1 37 31 77,191 4.020
07/13/60 2 27 26 16,506 0.408
12/07/60 3* 26(?) 9(?) 22,687(?) 0.035(?)
01/25/61 4 3 3 400 0.271
05/23/61 5* 102(?) 99(?) 95,980(?) 7.170
12/19/61 7* 68(?) 53(?) 187,118(?) 14.863(?)
04/24/62 8 8 8 1,062 0.005
07/11/62 9* 89(?) 76(?) 264,437(?) 15.714(?)
05/08/63 10 200 158 141,491 4.136
12/11/63 12 308 207 247,089 3.043
12/09/64 13* 610(?) 341(?) 721,224(?) 5.537(?)
09/28/65 15 293 159 403,000 6.145
07/19/66 16* 205(?) 153(?) 133,987(?) 7.041(?)
11/22/66 17 36 35 18,590 0.136
03/28/67 19 SALE RULED INVALID ON 12/09/74
07/25/67 20 295 220 256,447 18.757
10/29/68 22 230 125 60,272 1.042
05/12/71 24 244 106 92,618 0.456
09/26/72 25 259 152 178,245 1.325
12/11/72 26 218 105 177,973 1.558
05/09/73 27 210 96 113,892 1.130
12/13/73 28 98 62 97,804 24.819
10/23/74 29 164 82 127,120 1.041
05/13/81 33 202 103 429,978 4.300
08/25/81 32 78 59 152,428 1.524
02/02/82 35 149 31 131,191 1.312
08/24/82 37A 1 1 1,875 0.097
09/28/83 40 284 140 443,355 3.177
02/26/85 46A 65 50 190,042 2.523
06/24/86 49 260 98 394,881 0.947
01/29/91 67A 140 55 191,588 5.511
09/24/91 74A 134 5 26,605 0.321
01/26/93 76 86 36 141,504 65.269
01/26/93 67A-W 69 33 129,810 2.434
10/30/94 78 90 34 136,307 1.654
11/14/95 67A-W2 36 3 13,804 0.101
11/14/95 74W 16 4 17,015 0.540
11/14/95 76W 50 4 14,220 0.080
11/14/95 78W 56 11 36,478 0.258
12/18/96 85A 234 44 173,503 3.109
02/24/98 85A-W 157 24 98,011 0.829
04/21/99 CI areawide Areawide 41 114,514 1.437
08/16/00 CI areawide Areawide 27 100,480 0.920
05/09/01 CI areawide Areawide 29 102,523 0.928
05/01/02 CI areawide Areawide 21 64,923 0.422
05/07/03 CI areawide Areawide 27 73,869 0.690
05/19/04 CI areawide Areawide 72 227,475 1.668
05/18/05 CI areawide Areawide 55 174,661 1.045
05/24/06 CI areawide Areawide 71 222,064 2.846
05/23/07 CI areawide Areawide 45 133,858 1.780
05/21/08 CI areawide Areawide 18 47,933 2.277
05/20/09 CI areawide Areawide 3 5,728 0.075
05/26/10 CI areawide Areawide 35 104,629 1.716
06/22/11 CI areawide Areawide 109 575,202 11.125

1 Sales 3, 5, 7, 9, 13, and 16 also included acreage outside the Cook Inlet area.

13842_ch01_ptg01_p001-036.indd   34 24/12/13   12:03 PM



A History of Oil and Gas Exploration, Discovery and Future Potential: Cook Inlet Basin, South-Central Alaska  35

APPENDIX II

 FEDERAL (MMS/BOEM)—COOK INLET OCS LEASE SALES

Date Sale
Tracts  

Offered
Tracts
Leased

Acreage
Leased

Total High Bids
$MM

1977 CI 135 87 495,307 559.836
1981 60 153 13 73,157 4.406
1982 RS-2 140 0 0 0.000
1997 149 101 2 9,766 0.254
2004 191 447 0 0 0.000
2008 211 SALE CANCELLED DUE TO LACK OF INTEREST
2011 219 SALE CANCELLED DUE TO LACK OF INTEREST
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