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INTRODUCTION

Total hypothetical coal resources in Alaska exceed
5.5 trillion short tons, equal to about half the estimated
coal resources of the United States. Alaska coals are
mainly bituminous and subbituminous and of Cretaceous
tc Tertiary age.

Coal is widely distributed in Alaska; geologic forma-
tions that contain coal underlie about 9 percent of the
state’s land area. Significant coal-bearing units and as-
sociated rocks are listed in table 1. Major coal deposits
occur in the Northern Alaska, Nenana, and Cook Inlet -
Susitna provinces. The Nenana and Cook Inlet - Susitna
provinces are economically important because of their
proximity to the Alaska Railroad and the proximity
of the Cook Inlet - Susitna province to tidewater. Alaska’s
coal resources are sufficient for domestic use and export
for at least the next century and probably for two or
three centuries based on current consumption rates.

Most Alaska coals contain less than 0.5 percent
sulfur. In addition, they often have good ash-fusion
characteristics and low metallic trace-element and nitro-
gen contents.

Although coal was undoubtedly used by native
Alaskans before its discovery by Russian explorers in
1786, the first documented coal production occurred in
1855. Subsequent small-scale mining was common at
numerous sites throughout the state. Before 1900, coal
was used to fuel river steamboats and provide power for
placer-gold mines and canneries. In 1917, the Alaska
Railroad provided access to the Matanuska field in south-
central Alaska; over 250,000 short tons of coal were
mined that year.

Since World War I, over 20 million short tons of coal
have been mined in the Healy Creek and Hosanna Creek!
fields; production in the Matanuska field has exceeded 7
million short tons. Before World War II, underground coal
mining was dominant, but a combination of underground
and surface mining was common from 1943 until the
early 1960s. Recent production has been entirely by
surface mining. Alaska’s coal production increased to
about 1.4 million short tons in 1985, when export ship-
ments to Korea augmented domestic production for the
Fairbanks area.

Alaska coal is amenable to surface mining by dragline
or truck-and-shovel methods. Rail costs from the Mata-
nuska and Hosanna Creek fields to the port of Seward
vary from $6 to $11/short ton, depending on distance.
Coal-loading costs at the port of Seward range from $4 to

1Hosz‘mna Creek is a former name for Lignite Creek (Brooks and
others, 1907; Maddren, 1918; Martin, 1919) that is being re-
adopted here.

Figure 1. Potential markets for
Alaska coal in the Pacific Rim. Dis-
tances are in statute miles. Modified
from Sanders, 1983.
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$5/short ton (1985 dollars). Therefore, total rail transportation plus ship-loading costs
vary from $10 to $16/short ton. With increased volumes of coal, these costs could decline
significantly.

Relative ocean-transport steaming time for Alaska coal compares favorably with
other export coals in the Pacific Rim (fig. 1). On the basis of handling and combustion
characteristics, inherent low sulfur and nitrogen contents, and total dollar cost per Btu,
Alaska coal can compete in the Pacific Rim market.

CGAL PROVINCES OF ALASKA

Most coal resources of Alaska occur in regions that are defined geologically or
geographically as provinces. These coal provinces are divided into subprovinces, basins,
fields, districts,.and occurrences. This hierarchy provides a general framework for'catego-
rizing all coal deposits in Alaska:

Coal province - An extensive area that contains similar coal-bearing rocks.

Coal subprovince - A relatively large area that forms a contiguous part of a coal

province.

Coal basin - An area that contains one or more coal fields or that forms a distinct

part of a province. =

Coal field - An area that has high resource potential and contains one or more known

coal beds of mineable thickness and quality.

Coal district - An area that forms part of a coal field or an isolated area that has less

probable resource potential than a coal field.

Coal occurrence - A site where one or more typically thin, discontinuous coal beds

crop out.

Eight coal provinces are recognized in Alaska (table 2); of these, three—Northern
Alaska, Cook Inlet - Susitna, and Nenana—contain most of the identified and hypotheti-
cal coal resources in the state. The remainder—Alaska Peninsula, Gulf of Alaska, Yukon-
Koyukuk, Upper Yukon, and Seward Peninsula—have had historic production, contain
some identified resources, and show potential for more discoveries. The magnitude of
economic coal resources in the latter provinces is unknown.

Other coal deposits occur outside the recognized provinces. These include the Copper
River field and associated districts, southwest Alaska (Yukon-Kuskokwim region), south-
east Alaska, and Kodiak-Trinity Islands. In addition, several areas that contain-eoal of
uncertain quality and quantity have been denoted on the map as prospective coal basins.

NORTHERN ALASKA PROVINCE

This is the largest province in Alaska and probably represents the largest coal re-
source in the United States; it ranks with the top two or three coal provinces in the
world. The main identified resource is of Cretaceous age and includes.coal in two groups
(fig. 2): the Nanushuk Group and the Colville Group.

The Nanushuk Group in western northern Alaska contains a series of widely dis-
tributed coals that extend over halfway across the state. These bituminous to subbitumi-
nous coals formed in a deltaic system that prograded northeast across northern Alaska
(Ahlbrandt and others, 1979; Callahan and Martin, 1981; Stricker and Roehler, 1981).
Most coal is in the Corwin Formation of late Early Cretaceous age. The Colville Group
(Upper Cretaceous), which formed in a subsequent deltaic system, locally overlies the
Nanushuk Group and contains relatively thinner seams of subbituminous coal.

In northcentral Alaska, lignite and subbituminous coal beds up to 20 ft thick occur
extensively in the Sagavanirktok Formation of Tertiary age (Detterman and others,
1975). The depositional environment was deltaic. To the north, the coal-bearing unit is
overlain by marine Tertiary rocks and is underlain, probably extensively, by coal-bearing
rocks of Cretaceous age.

Because the Northern Alaska province is remote, it has not been systematically
divided into coal fields; however, recognized important resources exist in the Cape
Beaufort, Kukpowruk, and Wainwright fields. Total hypothetical resources of the pro-
vince are about 4 trillion short tons. Because of location and climate, the thin seams or
seams at depth will probably not be mined in the foreseeable future. However, significant
resources in thicker beds exist at relatively shallow depths. For example, Callahan and
Martin (1981) estimated a total hypothetical resource of 848 billion short tons in the
Nanushuk Group to a depth of 6,000 ft in the National Petroleum Reserve in Alaska.
This estimate includes 202.3 billion short tons of coal that occur in seams at least 5 ft
thick and above a depth of 1,000 ft. Also inchided are 29.9 billion short tons of: sub-
bituminous coal and 29.6 billion short tons of bituminous coal that occur in seams at
least 10 ft thick.

In the Northern Alaska province, coal rank varies systematically with depth and
distance from the Brooks Range; the pronounced coal-rank boundary on the map is that
of the dominant Nanushuk Group. Locally, the boundary between bituminous and
subbituminous coal of the Nanushuk Group is covered by thin subbituminous coal of the
Colville Group. Coals of the Nanushuk Group that occur south of the boundary are
mainly high-volatile C bituminous (0.1 to 0.3 percent sulfur and 4 to 15 percent ash with
a heating value of 10,000 to 13,500 Btu/lb). Those north of the boundary are mainly
subbituminous B (0.2 to 0.8 percent sulfur and 3 to 20 percent ash with a heating value
of 7,700 to 10,700 Btu/lb). Analyses of 24 samples (table 3) by the U.S. Geological
Sucvey suggest that coals of the Utukok River Quadrangle (northwestern Alaska) have
heating value, trace-element content, ash composition, and ash-fusion characteristics
favorable for steam coal (Affolter and others, 1981).

LISBURNE FIELD

Coal of Mississippian age crops out in the Point Lisburne area (Conweli and Triple-
horn, 1976). Seams in the Kapaloak Formation of the Lisburne Group are less than 6 ft
thick. The geologic structure of the field is complex; most beds are deformed and broken
by faults. The coals are typically low-volatile bituminous to semianthracitic (0.4 to 0.8
percent sulfur and 2 to 18 percent ash with a heating value of 11,500 to 14,750 Btu/lb).
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DESCRIPTION OF ALASKA’S COAL RESOURCES

COOK INLET - SUSITNA PROVINCE

This structurally complex province contains Alaska’s most accessible and second
largest coal-resource base. The coal is generally of Miocene age, but varies from Paleocene
to Pliocene; it is typically subbituminous C, but includes bituminous coal and anthracite
in the older units. The outlying Broad Pass field contains mainly lignite.

BELUGA FIELD

This field is one of Alaska’s most accessible sources of steam coal. Potentially mine-
able coal occurs in the Capps (B1l), Chuitna (B2), and Threemile (B3) districts (fig. 3)
within 6 to 25 mi of port sites on Cook Inlet.

Barnes (1966) conducted the first systematic study of the area and identified the
Capps, Chuitna, and Beluga coal beds. He assigned these units to the middle part of the
Kenai Formation. Calderwood and Fackler (1972) established the Kenai Group and
assigned coal of the Chuitna and Capps districts to the Tyonek Formation of late Oligo-
cene to Miocene age and coal of the Threemile district to the Beluga Formation of
Miocene age. Several coal
seams have been identified in
the area east of the Chuitna
River (Diamond Alaska Coal
Company, 1986, written com-
mun.) and in the area west of
the Chuitna River (Placer U.S.
Inc., 1986, written commun.)
Coal beds have not been cor-
related across the Chuitna
River canyon. =

The current coal lessees
have identified several mining
sites in the Chuitna district
northeast and southwest of the
Chuitna drainage. The com-
bined. tonnage of surface-mine-
able low-sulfur coal held by
Diamond Alaska Coal Com-
pany and Placer U.S. Inc. totals
approximately 1 billion shert
tons at less than 6 yd3 of waste
per short ton of coal. Engi-
neering feasibility studies by
the two companies show that
from 1 to 15 million short tons
of coal can be mined per year.

In the area west of the
Chuitna River, the G, K,
M, O, and Q seams (fig. 4a),
which are 9 to 41 ft thick, have
been identified by exploration
drilling. In the area east of the
Chuitna River, the Brown, Yellow, Green, Blue, Red, and Purple seams (fig. 4b) have
been delineated mostly by drilling within a planned open-pit area; a composite sample
from the Red and Blue seams contains 0.176 percent sulfur and 7.63 percent ash (less
than the Brown seam) with a heating value of 7,800 to 8,200 Btu/lb (Ramsey, 1981,
p. 118, 120). Other analyses (Merritt, 1985a) indicate that the coal is subbituminous C
and contains 0.1 to 0.7 percent sulfur and 3 to 30 percent ash with a heating value of
6,200 to 9,500 Btu/lb. The Chuitna district contains excellent steam coal that performs
satisfactorily in conventional and fluidized-bed boilers.

The Capps district has two potentially mineable seams—the Capps Bed (upper seam,
about 13 ft thick) and the Waterfall Bed (lower seam, average composite thickness of
26 ft; fig. 5). Rao and Wolff (1981) reported analyses of a clean-coal sample from the
Waterfall Bed: 23.65 percent moisture, 7.81 percent ash, 0.14 percent total sulfur,
47.92 percent fixed carbon, 6.25 percent hydrogen, and 0.54 percent nitrogen with
a heating,value of 8,327 Btu/lb (equilibrium bed moisture basis).

In the Threemile district east of the Moquawkie - Bruin Bay fault, several 10-ft-thick,
mineable seams occur in the Beluga Formation. The formation dips southeast toward the
major synclinal axis of Cook Inlet;the dip reverses near Cook Inlet.

Other parts of the Beluga coal field are less well developed, but thick coal locally
occurs in area B4, where for example, the Drill Creek Bed is up to 65 ft thick and con-
tains over 60 million short tons of coal.

YENTNA FIELD

Coal seams exposed in the area north of the Beluga field generally occur in the
Conglomerate and Sandstone Members of the Tyonek Formation (Reed and Nelson,
1980). Less well known than the Beluga field, the Yentna field contains drill-proven
reserves in the outlying Canyon Creek (Y1) and Johnson Creek districts (Y2).

In the Johnson Creek district, five to seven seams strike about N. 18° W. and dip
16 to 20° SE. In the faulted Canyon Creek district, coal beds up to 45 ft thick dip 15 to
20° E. to a fault, where they are locally overturned. The coal is subbituminous C and
contains 6 to 40 percent ash, 0.1 to 0.2 percent sulfur, and 20 to 30 percent moisture
with a heating value of 5,400 to 9,450 Btu/lb; several seams have a heating value of
8,500 Btu/lb and relatively low ash (Blumer, 1981, p. 125). The identified resources—to a
depth of 250 ft and with less than 10:1 waste-coal ratio—are greater than 500 million
short tons in the combined Johnson Creek and Canyon Creek districts.

In the Fairview Mountain district (Y3), Barnes (1966, p. 34-36) reported 25- and
50-ft-thick beds in outcrops (possibly slumped) along Camp and Sunflower Creeks.
Thinner seams crop out in Peters Hills and other areas.

KENAI FIELD

The Kenai field contains three districts—the Kenai onshore district (K1), the Kenai
offshore district (K2), and the Seldovia - Port Graham district (K3). The Kenai onshore
district has predominantly flat-lying seams, 2.5 to 20 ft thick (Barnes and Cobb, 1959),
that occur in the Beluga and Sterling Formations of the Kenai Group. Strata of the
Tyonek Formation are found
at depth in oil wells. The coal

is subbituminous C and con- 8 5 ~ | Arctic foothills Arctic coastal
tains 0.2 to 0.4 percent sulfur T 2 g E subprovince plain subprovince
and 3 to 25 percent ash with a Hlw (<= (s N
heating value of 6,500 to 8,500 TERTIARY
Btu/Ib. o
Coals of the Beluga and 70
Tyonek Formations underlie @
extensive areas of Cook Inlet. ol & 80
McGee and O’Connor (1975) o g
estimated that 532 million <| Colville Group
short tons of coal occur in beds . o0
more than 20 ft thick to a o
depth of 10,000 ft. Total < 100
hypothetical resources are es- L Biar
timated at 1.5 trillion short

tons. These resources form the
Kenai offshore district (K2).

Small remnants of Tyonek
Formation coal are locally
preserved near Seldovia (K3).
This area includes the historic Port Graham Mine first operated by the Russians in 1855.

Figure 2. Generalized stratigraphic relationships in
coal-bearing rocks of the Northern Alaska province.
Modified from Mull, 1985.

MATANUSKA FIELD

This field is located in the Matanuska Valley of southcentral Alaska near the head of
Knik Arm, about 50 mi northeast of Anchorage. The Matanuska field contains the Wish-
bone Hill district (M1), the Chickaloon district (M2), and the Anthracite Ridge district
(M3). These districts are defined by the known extent of the coal-bearing Chickaloon
Formation of Paleocene age.

The Wishbone Hill district ranks second in historic coal production; 7 million short
tons of bituminous coal were extracted for railroad, power plant, and domestic use before
1968 (Barnes and Payne, 1956). Rocky Mountain Energy (written commun., 1986)
recently identified at least 17 million short tons of surface-mineable coal in the western
and northeastern parts of the Wishbone Hill district. The higher ranked coals of the
Chickaloon and Anthracite Ridge districts have not been thoroughly explored or ex-
tensively mined due to their structural complexity (Waring, 1936).

The structure of the Wishbone Hill district is moderately complex. The dominant
structural feature is a canoe-shaped syncline that creates the genera! outline of the ex-
posed Chickaloon Formation. The Chickaloon Formation is overlain unconformably by
the Wishbone Formation of late Paleocene to Eocene age, which is overlain unconform-
ably by the Tsadaka Formation of Oligocene age.

Mineable coal seams of the Wishbone Hill district are stratigraphically situated in the
upper 1,200 to 1,500 ft of the Chickaloon Formation, where they generally occur in four
groups (in descending order): the Jonesville, Premier, Eska, and Burning Bed groups
(fig. 6). The groups in the western part of the district range from 16 to 98 ft thick and
consist of numerous closely spaced seams interspersed with black carbonaceous shale and
gray shale. In the eastern part of the district, the seams are not always concentrated in
groups, and they generally have sharper contacts with boundary strata. The most prolific
coal group, the Premier group, provides an excellent example of how the coal groups
increase in thickness from west to east. The Premier group contains 10 to 12 coal beds
and ranges from about 90 ft thick in the western part of the district to about 260 ft thick
in the eastern part of the district. Fewer partings in coal beds in the eastern part of the
district should result in less coal loss during mining operations.

The quality of coal produced from the Wishbone Hill district can vary significantly
based on mine sites and coal-washing schemes. Run-of-mine coal quality is highly de-
pendent on the stratigraphic complexity of the mining section and the ability of the
operator to mechanically separate coal from waste. The heating value of the run-of-mine
coal may vary from 8,600 Btu/lb in the western Wishbone Hill district to more than
11,000 Btu/lb in the eastern part of the district. The estimated quality of washed coal
from the Wishbone Hill district is shown in table 4. i

In addition to the leases of Rocky Mountain Energy in the Wishbone Hill district,
Evan Jones Joint Venture continues to hold the lease block that surrounds the dormant
Evan Jones Mine. Placer U.S. Inc. manages this lease. :

Overall, coal from the Wishbone Hill district is high-volatile B bituminous and con-
tains 0.2 to 1.0 percent sulfur and 4 to 22 percent ash with a heating value of 10,400 to
13,200 Btu/lb. Coal from the Chickaloon district is low-volatile bituminous and contains
0.4 to 0.7 percent sulfur and 5 to 20 percent ash with a heating value of 11,960 to
14,400 Btu/lb. Coal from the Anthracite Ridge district is semianthracitic to anthracitic.

BROAD PASS FIELD

The Broad Pass field contains late Tertiary (Pliocene?) coal-bearing strata in two
districts—the Graben district and the Costello Creek district. The lignite seams in the
Graben district dip less than 10°; they are 5 to 10 ft thick and contain 0.2 to 0.4 percent
sulfur and 10 to 20 percent ash with a heating value of 5,500 to 7,100 Btu/lb (Hopkins,
1951). Seams in the Costello Creek district are mainly subbituminous A and contain 0.3
to 0.6 percent sulfur and 7 to 21 percent ash with a heating value of 8,000 to 10,200
Btu/lb (Wahrhaftig, 1944; Rutledge, 1948).

SUSITNA FIELD

The Susitna field contains two districts: the Susitna Flats district (S1) and the Little
Susitna district (S2). Extensive areas of coal that probably correlate with the Beluga or
Sterling Formations of the Kenai Group underlie the Susitna Flats district. In the area
north of the Castle Mountain fault, oil-well logs show seams up to 15 ft thick in 2,000 ft
of Kenai Group rocks that overlie granitic basement. Just south of the Castle Mountain
fault, a well log shows a total of 301 ft of coal in 37 seams in an 8,500-ft section of
the Tyonek Formation. The test well did not reach basement (Conwell, Triplehorn, and
Ferrell, 1982).

The Little Susitna district has a potential resource of 14.7 million tons of coal that is
borderline between high-volatile bituminous and subbituminous A (Barnes and Sokol,
1959).

NENANA PROVINCE

Essentially all coal mined in Alaska in 1985 came from the western end of the
Nenana coal field (Martin, 1919; Wahrhaftig and others, 1969; designated herein as the
Nenana basin). Total production in 1985 was about 1.4 million short tons that were
mined for the interior Alaska market and for export to Korea.
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Figure 3. Generalized geologic map of the Capps, Chuitna, and Threemile districts of the Beluga coal field, Cook Inlet - Susitna province. Compiled from Barnes, 1966; Magoon and others,
1976; Ramsey, 1981; and Bechtel, Inc., 1980.

The Nenana coal province
is located on the north flank of
the Alaska Range and includes
coal fields in or near the
Nenana, Middle Tanana, and
Minchumina basins. The
Nenana basin extends from
20 mi west of Healy to the
Jarvis Creek field, a distance of
about 140 mi. Coal fields in
the basin are not continuous
because of erosion and dis-
continuous depositional sites.
The Middle Tanana basin, just
north of the Nenana basin,
has little potential for thick
coal seams. However, west of
the Nenana fault, the Middle
Tanana basin is thicker and
contains coal in three strati-
graphic intervals above a schist
basement as shown in the
Union Nenana No. 1 well. The
outlying Minchumina basin of
Tertiary age and several coal
districts adjacent to the basin
are of similar age and geologic
setting to those of the Nenana
and Middle Tanana basins. No
deep test wells have been
drilled in the outlying parts of
the Minchumina basin.

The Nenana basin, the
most important part of the
coal province, is divided into
several fields: Western Nenana
(N1), Healy Creek (N2), Hos-
anna Creek (N3), Rex Creek
(N4), Tatlanika Creek (N5),
Mystic Creek (N6), Wood River
(N7), West Delta (N8), East Delta (N9), and Jarvis Creek (N10). The coal fields that lie
between the Nenana and Wood Rivers are shown in figure 7.

Coals of the Nenana basin are mainly of Miocene age and occur in the Usibelli Group
(Wahrhaftig, in press), which contains the coal-bearing Healy Creek, Suntrana, and Lignite
Creek Formations and associated Sanctuary and Grubstake Formations (fig. 8; Wahrhaftig
and others, 1969; Wahrhaftig, 1970a-h). The Healy Creek Formation—the oldest—is
generally the most widely distributed formation of the Usibelli Group (Wahrhaftig and
others, 1969). Because the Healy Creek Formation was deposited in an irregular-shaped
basin, its coal beds are lenticular and locally thick, whereas coals of the Suntrana Forma-
tion tend to be more continuous.

WESTERN NENANA (TEKLANIKA) FIELD

The coal-bearing rocks of the western Nenana (Teklanika) field occupy a belt about
15 mi long and 3 mi wide that extends from 3 mi west of the Nenana River to the Sanc-
tuary River (Wahrhaftig, 1951). The strata probably include only the lower part of the

COAL AVERAGE COAL AVERAGE
SEAM THICKNESS SEAM THICKNESS
(FT) (FT)
L= Brown 28
Bk Yellow
G
Green 20
K 21
L TR Blue 28
f_—._ Red 3 16
41
Red 2 33
Red 1 top
Red 1
10
3
5
6 Purple
9
a. b.

Figure 4. Generalized stratigraphic secltions in the Tvonek Formation, Beluga
coal field, Cook Inlel - Susilna province:

a. Wesl of the Chuitna River (courtesy of Placer U.S. Inc.)

b East of the Chuilna River (courtesy of Diamond Alaska Coal Company).

Usibelli Group. Wahrhaftig (1951) estimated the total coal resources of this field at 250
million short tons.

HEALY CREEK FIELD

Before 1978, major coal production in the Nenana basin came from the Healy Creek
and Suntrana Formations in underground and surface mines in the Healy Creek field. The
field, located in a faulted syncline, contains about 300 million short tons of measured
coal resources in beds over 10 ft thick to a depth of 1,000 ft (Barnes, 1967, p. 12-13).
The coal is subbituminous C.

HOSANNA CREEK FIELD

Coal produced in Alaska today comes from the Poker Flats pit of the Usibelli Coal
Mine in the Hosanna Creek field (fig. 7). Denton (1981, p. 139-142) reported a mine
reserve of 28 million short tons of coal at a stripping ratio of 4.5:1. The coal is mined
from seams 3, 4, and 6 of the Suntrana Formation (fig. 8). Another mineable reserve of
38 million tons at a 3.6:1 ratio is projected in the Two Bull Ridge area (Denton, 1981).

Coal of the Hosanna Creek field is subbituminous C with a low sulfur content.
Table 5 lists proximate, ultimate, and ash analyses of seams 3, 4, and 6 of the Suntrana
Formation.

REX CREEK FIELD

This field, located east of Rex Dome and west of Iron Creek, is one of the smallest
(less than 25 mi2) in the Nenana basin. The field contains outcrops of coal-bearing rocks
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of the Healy Creek and Sun-
trana Formations (Wahrhaftig
and others, 1969; Wahrhaftig,
1970c¢).

TATLANIKA CREEK FIELD

This field, one of the
largest in the WNenana basin,
contains outcrops of Usibelli
Group strata that cover a
120-mi2 area. A nearly com-
plete section of the Usibelli
Group crops out on the south
side of the field. The Lignite
Creek and Grubstake Forma-
tions are exposed over 80 per-
cent of the field.

MYSTIC CREEK FIELD

This field is located
southwest of Mystic Mountain
(about 2 mi west of Wood
River) and is centered about
4 mi northeast of Keevy Peak
(fig. 7). Undifferentiated Ter-
tiary strata of the Usibelli
Group crop out in a 20-mi2
area. The section is probably
only several hundred feet thick
and rests unconformably on
Paleozoic metamorphic base-
ment; it may correlate with the
Healy Creek Formation. As
many as 10 coal beds up to
15 ft thick crop out locally on
Mystic Creek.

WOOD RIVER FIELD

This field occupies a 40-mi2 area that extends northeast from Mystic Mountain and
is generally restricted to the north and west side of Wood River (Wahrhaftig and others,
1969). The belt includes a nearly complete stratigraphic section of the Usibelli Group. At
least 16 coal seams have an aggregate thickness of over 100 ft and dip from the schist
ridge of Mystic Mountain beneath the gravels north of Coal Creek.

WEST DELTA FIELD

The West Delta field contains nutcrops scattered over a 40-mi2 area north of the
West Fork Little Delta River (Merritt, 1985b). Coal-bearing outcrops occur on Red
Mountain, Dry, Slate, and Slide Creeks. Six coal beds, each up to 5 ft thick, crop out on
Red Mountain Creek. In 1982, Resource Associates of Alaska, Inc., drilled a core hole
near Dry Creek that revealed a 130-ft-thick Tertiary section that contains several thin coal
beds. Here, undifferentiated strata of the Usibelli Group rest unconformably on Missis-
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sippian quartzite and schist basement. The strata may correlate with the Healy Creek
Formation.

EAST DELTA FIELD

The East Delta field occupies a 15-mi2 area between the Little Delta River and Delta
Creek (Merritt, 1985b). The coal beds resemble those of the West Delta field and occur
within currently undifferentiated strata that may correlate with the Healy Creek Forma-
tion.

JARVIS CREEK FIELD

This field is located at the eastern margin of the Nenana basin near the Richardson
Highway. Drilling has identified a strip-mineable reserve of 1 million short tons prima.ily
within a 10-ft-thick bed (Meti, 1981) that is probably part of the Healy Creek Formation
(Wahrhaftig and Hickcox, 1955). An analysis showed |that the bed contained 20.58 per-
cent moisture, 9.06 percent ash, 36.20 percent volatile matter, 1.05 percent total|sulfur,
49.83 percent carbon, 5.84 percent hydrogen, 0.80 percent nitrogen, and 33.42 percent
oxygen with a heating value of 8,746 Btu/lb (Rao and Wolff, 1981).

LITTLE TONZONA FIELD AND ASSOCIATED DISTRICTS

Tertiary coals in the Little Tonzona field and in the Windy Fork, Middle Fork, Big
Creek, and Cheeneetnuk River districts are included in the Nenana coal province. The
coal beds, studied by Gary Player (written commun., 1970), Sloan and others (1981),
and . Solie and Dickey (1982), are locally thick; they contain multipie benches of clean
coal up to 30 ft thick in the Little Tonzona field and coal beds up to 17 ft thick in the
Windy Fork district. Coal quality is similar to that of the Hosanna Creek field except that
coal from the Little Tonzona field contains about 1 percent sulfur.
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Bituminous coal is widely distributed on the THK(:F'E:;ESS

Alaska Peninsula in the Coal Valley Member
(Upper Cretaceous) of the Chignik Formation
(Burk, 1965). Similar coal-bearing rocks extend
from the southern Alaska Peninsula northeast
into the Ugashik district. Lignite occurs locally in
the Unga Conglomerate Member (Miocene) of
the Bear Lake Formation in the Unga Island
district and extensively on the mainland of the
Peninsula. The lignite occurs in seams less than
8 ft thick and has heating values that range from
5,800 to 7,000 Btu/lb. Coal-bearing rocks of
Tertiary age are probably also widely distributed
at depth in the North Aleutian Basin next to
Bristol Bay. For example, the Port Heiden No. 1
well shows a 1,200-ft-thick coal-bearing interval
in a section of clastic and volcanic rocks to a
depth of about 9,000 ft
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HERENDEEN BAY AND CHIGNIK FIELDS

On the Alaska Peninsula, coal of Cretaceous
age. is best known from the Herendeen Bay and
Chignik fields. At Mine Harbor on Herendeen
Bay, Conwell and Triplehorn (1978) reported
nine recognizable seams that range from 1.5 to
6.4 ft thick; the 6.4-ft seam contains 4.6 ft of
clean coal and 1.8 ft of bone coal. At Chignik,
the same authors reported a 7.8-ft seam of coal
that includes 4.7 ft of clean coal and 3.1 ft of
bone coal and carbonaceous shale. ‘

Herendeen Bay and Chignik coals are high-
volatile B bituminous with about 20 percent ash.
Analyses of coal samples from the thickest units
sampled at Herendeen Bay and Chignik are
shown in table 6. Conwell and Triplehorn (1978)
determined that washing the coal could reduce
the ash content to about 10 percent and thus
raise the heating value to about 12,000 Btu/lb.

GULF OF ALASKA PROVINCE

TYPE SECTION OF
LIGNITE CREEK FORMATION

The Gulf of Alaska province includes coal-
bearing rocks in two main areas: the Bering River
field and the Duktoth River district. The Bering
River field is the main coal resource in the Gulf
of Alaska province. The Duktoth River district is
in- the Robinson Mountain area and includes
bituminous coal beds up to 6 ft thick in the
Kulthieth Formation of Tertiary age.

23

BERING RIVER FIELD

The Bering River field was described by
Martin (1908) and Barnes (1951), mapped
by Miller (1961), and recently drilled by Bering
Development Corporation. The coal field was
first proposed for major development in the early
1900s. The field is attractive because the coals
are medium- to low-volatile bituminous, semi-
anthracitic,\and anthracitic.

The rank correlates with major deformation;
the coal has been squeezed into fold crests and
complexly faulted. However, because the coal
has been locally deformed into linear units as
much as 30 ft thick, detailed geologic mapping
may locate mineable deposits.

The coal occurs in the continental Kushtaka
Formation (Oligocene) that interfingers with
marine strata of the Kulthieth and Stillwater
Formations. Although the field is isolated on the
map, these rocks also occur in thrust-fault slices
to the east and are probably more widely dis-
tributed in lower Tertiary units than presently
recognized (Miller, 1961 ; Plafker, 1967).

Bituminous coals of the Bering River field
contain 0.1 to 1.0 percent sulfur and 2 to 30 per-
cent ash with a heating value of 11,000 to
15,000 Btu/lb.

YUKON-KOYUKUK PROVINCE

13

25

TYPE SECTION OF
SUNTRANA FORMATION

26

Coal-bearing rocks of Late Cretaceous age
occur in a thick sequence of quartz conglomer-
ate, sandstone, and tuff—formerly the Bergman
Group—along the north and east flanks of the
Yukon-Koyukuk province. Slightly older coal-
bearing rocks occur in interfingering marine and
nonmarine strata—the Nulato and Kaltag Forma-
tions—along the south and west flanks of the
province (Martin, 1926; Patton, 1973).

The Yukon-Koyukuk province is composed
of the Upper Koyukuk, Lower Koyukuk, and
Kobuk basins. The Upper Koyukuk basin in-
cludes the Tramway Bar field; the Lower Koyu-
kuk basin includes the Nulato field; and the
Kobuk basin includes the West and East Kobuk
fields.

FORMATION

TYPE SECTION OF
SANCTUARY

18

7

Burned and
covered

30

TRAMWAY BAR FIELD

The thickest known coal seams in the
Yukon-Koyukuk province are in the Tramway
Bar field on the Middle Fork Koyukuk River.
The Tramway Bar deposit is an eastern extension-
of the coal-bearing rocks in the Kobuk fields
(Barnes, 1967). Rao and Wolff (1980) sampled
and analyzed coal from the thickest (17.5 ft) of
three seams in the main outcrop; the seams dip
about 56°. Analysis of the lower 13 ft of this
seam shows that it is high-volatile B bituminous
coal; proximate and ultimate values are listed in
table 7. Rao and Wolff found that washing the
coal reduced the ash content to an acceptable
level.

13

18

TYPE SECTION OF
HEALY CREEK FORMATION

NULATO FIELD

The Nulato field contains seams less than
4 ft thick that are typically high-volatile C
bituminous coal (0.2 to 0.6 percent sulfur and
3 to 22 percent ash with a heating value of /: ff,
9,100 to 9,750 Btu/lb). The field has produced |
about 5,000 short tons. Many of the scattered
occurrences of bituminous coals along the
lower Yukon River are similar to those in the
Nulato field. Little exploration has been con-
ducted in the Yukon-Koyukuk province; more
extensive field studies may identify additional
coal resources.

Figure 8. Generalized stratigraphic
section of the Usibelli Group at
Suntrana, Healy Creek coal field,
Nenana province. Modified from
Wahrhaftig and others, 1969.

WEST AND EAST KOBUK FIELDS

Coal beds of the West and East Kobuk fields have generally shallow dips (less than
30°) that define broad, open folds; the beds dip steeply near high-angle faults. Out-
cropping seams are typically less than 3 ft thick. The coals are high-volatile C bituminous
(0.4 to 1.1 percent sulfur and 7 to 35 percent ash with a heating value of 9,200 to 10,500
Btu/lb).

UPPER YUKON PROVINCE

The Upper Yukon province includes two main fields—Eagle and Rampart—and four
districts—Tozitna, Steese, Circle, and Chicken. The latter district contains a 22-ft-thick
subbituminous coal bed that dips near vertical in outcrop. A mine shaft was opened in the
bed in the 1930s.

EAGLE FIELD

The Eagle coal field generally parallels an 80-mi-long segment of the Tintina fault in
Alaska. Subbituminous C coal seams and lignite seams less than 5 ft thick are exposed in
broad open folds in Upper Cretaceous and Tertiary strata. Coal quality ranges from 0.2
to 0.6 percent sulfur and 2 to 20 percent ash with a heating value of 6,100 to 9,100
Btu/lb (Barnes, 1967). The nearby Nation River occurrence may represent a faulted
Tertiary coal bed or an isolated Paleozoic coal bed.

RAMPART FIELD

Coal-bearing Tertiary rocks that are structurally analogous to strata of the Eagle
field occur along the northeast-striking Kaltag fault. These rocks include the Rampart
field that contains subbituminous to bituminous coal beds typically less than 5 ft thick.
The coal contains 0.2 to 0.5 percent sulfur and 8 to 15 percent ash with a heating value
of 9,500 to 11,000 Btu/lb (Barnes, 1967).

SEWARD PENINSULA PROVINCE

The Seward Peninsula province contains a series of isolated, structurally controlled
coal-bearing districts and the Chicago Creek field, all of Tertiary age (Hudson, 1977). The
Chicago Creek field and Boulder Creek district have been drilled and contain thick
lignites or subbituminous coals. Lignite also occurs in the Imuruk Lake and Kuzitrin
River districts. The McCarthy’s Marsh and Death Valley districts have not been drilled,
but geophysical evidence shows they probably contain sedimentary rocks that may be
coal bearing. Recent exploratory drilling on St. Lawrence Island revealed minor coal
occurrences.

CHICAGO CREEK FIELD

About 1900, the Chicago Creek field produced over 100,000 short tons of-coal to
fuel local placer-mining operations. The seams occur in a narrow graben and dip from 45°
to 70°. One seam is up to 80 ft thick. The deposit has been evaluated as a potential
source of coal for power generation at Kotzebue and nearby communities. Feasibility
studies indicate that about 1.5 million short tons can be mined at a stripping ratio of
1.7:1 and 3.2 million short tons at 4:1. The coal, as received but with excess surface
moisture, contains 8 percent ashiand 0.8 percent sulfur with an average heating value of
6,800 Btu/lb (Retherford and others, 1986).

OTHER COAL-BEARING
AREAS

Several other areas contain
significant amounts of bitumi-
nous and subbituminous coal
and lignite. These include the
Copper River field and as-
sociated Summit and Wrangell
districts; the Angoon, Admiral-
ty, and Kuiu districts of
southeastern Alaska; and
several localities on Kodiak and
Sitkinak Islands. Generally,
these coal resources will prob-
ably remain undeveloped or
will be developed for local use
only.
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