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CONTRIBUTIONS TO ECONOMIC GEOLOGY

COAL RESOURCES OF THE CAPE LISBURNE-COLVILLE
RIVER REGION, ALASKA

By Farrern F. BARNES

ABSTRACT

Coal is widespread in northern Alaska in rocks of Cretaceous age that have
been moderately folded and faulted in the foothills belt near the mountains
but are flat or gently folded under the coastal plain to the north.

Estimated coal resources total 120,197 million tons, of which 19,292 million
tons is bituminous in rank and 100,905 million tons is subbituminous. The
bituminous coal occurs in rocks of mid-Cretaceous age in the foothills belt, and
the subbituminous coal occurs in rocks of the same age under the coastal plain
and in rocks of Late Cretaceous age in the eastern part of the report area.

INTRODUCTION
PURPOSE AND SCOPE OF REPORT

This report was prepared as part of a program of the U.S. Geological
Survey to appraise the coal resources of the nation, determine their
geologic features, and assist in the classification of public lands.
The present report differs from others in the program by being based
entirely on the results of field investigations that were made pri-
marily to assess the oil and gas potential of northwestern Alaska;
no fieldwork oriented specifically to evaluation of the coal resources
has been done. Because of the widespread occurrence of coal-bearing
rocks in the region and the recognition by field personnel of their
potential economic importance, however, a large amount of informa-
tion on the character and distribution of coal deposits, including
measured sections and samples for analysis, was obtained during
the course of the petroleum investigations.

Because of remoteness from present markets and the difficult
access and consequent high cost of fieldwork in this region, it is
unlikely that detailed coal investigations could be justified in the
foreseeable future. It was therefore decided to base an appraisal
of the coal resources of northern Alaska on currently available data,
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with full realization that the results would be of a lower order of
accuracy than would be provided by more detailed and coal-oriented
investigations; the results are nevertheless much more reliable than
previous estimates based only on the earliest reconnaissance
investigations.

LOCATION AND EXTENT OF AREA

The part of Alaska covered by this report extends from the north
front of the Brooks Range northward to the Arctic coast, and from
Cape Lisburne eastward to the Itkillik and lower Colville Rivers
(pl. 1). It has an area of about 58,000 square miles, of which 37,000
square miles is included in Naval Petroleum Reserve No. 4 (Reed,
1958, p. 5).

SOURCES OF INFORMATION

Most of the information in this report was obtained during two
periods of petroleum investigations. The first was the 4-year period
1923-26, during which exploratory geologic and topographic expo-
ditions of the Geological Survey established the broad outlines of
the general geology and topography of the newly established Naval
Petroleum Reserve No. 4. The results of these expeditions were
published by Smith and Mertie (1930), who also summarized the
results of earlier investigations in northwestern Alaska. This work
provided the geologic base for the more recent investigations during
the 10-year period 1944-53, when the Department of the Navy
conducted a program of geologic exploration and test-well drilling
in the reserve. As part of this program the Geological Survey
mapped geologically large parts of the reserve and adjoining areas
for the primary purpose of assessing the petroleum possibilities of
the region and guiding the location of test wells. The results of
these surface and subsurface investigations have been incorporated
in Geological Survey Professional Papers 303 and 305, which have
been published as separate chapters for each region or group of wells.

The information in the present report was taken in large part
from the above published reports, but free use was also made of
original field notes and other data to obtain information on coal
occurrences that were not described in the published reports or that
were in areas on which no reports have been published.

GEOGRAPHY

The geographic features of northern Alaska have been described
in detail in earlier reports (Smith and Mertie, 1930, p. 27-112; Reed,
1958, p. 4-17; Chapman and Sable, 1960, p. 52-68; Detterman and
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others, 1963, p. 226-229; Chapman and others, 1964, p. 328-334) and
so will be summarized only briefly here, with emphasis on areas of
coal-bearing rocks.

In describing the coal fields of Alaska, the general practice has
been to divide each field or region into districts and, where further
subdivision was necessary, to divide the districts into areas. The
divisions are based primarily on the distribution of #le principal
coal deposits and are named for the main streams or other geographic
features in the vicinity. Accordingly, northern Alaska west of the
150th meridian, as one of several major coal-bearing divisions of the
State, is considered to be a region, and the several parts containing
the principal coal deposits have been designated districts. This
usage differs from the nomenclature used in_ the several published
geologic reports on parts of northern Alaska, in which the area covered
by each report is called a region, which in general corresponds to
district as used in this and other coal reports.

TOPOGRAFPHY AND DERAINAGE

Northern Alaska comprises two major physiographic divisions:
the Rocky Mountain System, which includes the Brooks Range
and the Arctic Foothills, and the Interior Plains, which are represented
by the Arctic Coastal Plain. The rugged Brooks Range, consisting
of older, non-coal-bearing rocks, lies outside the area of interest of
this report. The Arctic Foothills make up a belt of treeless rolling
hills of moderate relief 60-80 miles wide. Local relief in this province
ranges from less than 200 feet along its northern boundary to 1,000
feet or more near the mountains to the south. The topography is
characterized by long parallel ridges and valleys trending generally
eastward parallel to the mountain front. The coastal plain is charac-
terized by low relief, many lakes and marshes, poorly defined me-
andering streams, and few bedrock outcrops confined to cutbanks
of the major streams.

The major drainage system of northern Alaska is the Colville
River and its many large tributaries, including the Etivluk, Killik,
Chandler, Anaktuvuk, and Itkillik Rivers, all of which head in the
Brooks Range. North of the upper Colville River three major
streams, the Ketik, Meade, and Ikpikpuk Rivers, all head in the
northern part of the Arctic Foothills province and flow northward
to the coast. Farther west, the Utukok, Kokolik, and Kukpowruk
Rivers head on the northern flanks of the DeLong Mountains (pl. 1)
and flow northward across the foothills belt and the coastal plain
to the Arctic Ocean.
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CLIMATE AND VEGETATION

The climate of the Cape Lisburne-Colville River region, Alaska,
is cold and, in terms of precipitation, arid. Temperatures in general
range from about 65°F in summer to —65°F in winter, and freezing
temperatures may occur even during the summer months. The
mean annual precipitation at Barrow for the 42-year period ending
in 1962 as recorded by the Weather Bureau was 4.26 inches. Much
of the precipitation falls as snow. In summer most of the precipita-
tion falls as rain, although snow may come at any time. The entire
region is within the zone of continuous permafrost, and permafrost
is locally as much as 1,300 feet thick.

Trees are virtually absent north of the Brooks Range and are
represented only by occasional stands of stunted alder and cottonwood
along valleys in the Arctic Foothills province. Willows grow abun-
dantly along the river flats, especially in the mountain and foothill
provinces. Elsewhere the surface is covered by typical tundra
vegetation consisting of grasses, sedges, flowering plants, mosses,
lichens, and prostrate bushes.

BETTLEMENT AND ACCESSIBILITY

The only permanent settlements in northern Alaska are a few
coastal villages with native populations ranging from less than 100 at
Point Lay and Wainwright to more than 1,000 at Barrow. A few
white people live more or less permanently at these villages. They
include teachers, nurses, employees of the Alaska Communications
System and the Federal Aviation Agency, and a few others. In
addition, the oil companies engaged in exploration and test drilling
maintain temporary camps at several points in the region, where
varying numbers of employees are stationed. The largest such camp
is at Umiat, on the Colville River, which is used as a logistics center
by both military and civilian government agencies and by oil com-
panies and civilian airlines.

The region contains no established roads, railroads, or trails;
travel is principally by air. Airstrips at Barrow, at Umiat, and east of
Cape Lisburne can accommodate large planes. Smaller planes can
land in most parts of the region on skis in winter and on pontoons
or wheels in summer. During the Navy exploration program, heavy
equipment and supplies were moved to Barrow in late summer by
ship and from there to inland points during the winter by tractor
train.
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STRATIGRAPHY AND STRUCTURE

Most of northern Alaska is underlain by sedimentary rocks of
Cretaceous age. Rocks of Paleozoic and Mesozoic age crop out in the
Brooks Range and the southern part of the Arctic Foothills province.
Igneous rocks are present only as scattered mafic sills and dikes in the
pre-Cretaceous rocks along the southern margin of the region. Sed-
imentary rocks of Tertiary age that contain a few scattered coal beds
are present in a few areas east of the Itkillik River. As this coal
appears to consist mostly of thin beds of lignite, it probably is of
little economic importance and was not included in this report.

The Cretaceous rocks include sandstone, conglomerate, siltstone,
shale, and coal; bentonite and tuff are particularly abundant in rocks
of Late Cretaceous age and are commonly associated with coal.
Subordinate constituents include limestone, claystone, and ironstone.
Although these rocks are mostly of marine origin, nonmarine coal-
bearing rocks predominate in some areas and intertongue with marine
rocks in others.

The known or probable stratigraphic relations of the Cretaceous
rock units in northern Alaska are shown in figure 1. The rocks
mapped as Prince Creek Formation in the Utukok—Corwin district
were correlated with rocks in the type area on the Colville River
mainly on the basis of lithologic similarity. Although fossil evidence
of the age of these rocks in the Utukok—Corwin district is inconclusive
(Chapman and Sable, 1960, p. 127), their stratigraphic relations are
compatible with this correlation.

The exact age relations of the Corwin Formation, the principal
coal-bearing unit in the Utukok—Corwin district, to the similar
Chandler Formation of the Colville River district is not known
(Chapman and Sable, 1960, p. 125), but the two formations are
probably at least in part correlative (Sable, 1956, p. 2642).

The structure of the bedded rocks of the Cape Lisburne—Colville
River region is characterized by folding and faulting along eastward-
trending axes generally parallel to the northern front of the Brooks
Range. The intensity of the deformation decreases northward, from
tight asymmetric folds with many faults in the southern part of the
foothills belt to broad open folds with few faults under the coastal
plain.

For detailed discussions of the stratigraphy and structure of the
various parts of this region the reader is referred to the several chapters
of Geological Survey Professional Paper 303 listed at the end of this
report.

247418—67——2
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Fiaure 1.—Stratigraphic relations of coal-bearing units and associated rocks. Principal

COAL
GEOGRAPHIC DISTRIBUTION

Coal-bearing rocks are known or inferred to underlie most of the
part of Alaska extending northward from the northern foothills of
the Brooks Range to the Arctic coast, and eastward from Cape
Lisburne at least as far as the Itkillik and lower Colville Rivers
(pl. 1). The area of known and potential coal land is about 58,000
square miles. This includes several areas where because of scarcity
of information, it was necessary to map the bedrock as undifferen-
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coal-bearing units are indicated by asterisk. Modified after Chapman and others, 1964, fig. 62.

tiated Nanushuk and Colville Groups in which coal-bearing units
may or may not be present. Also included are extensive areas in
which surface and (or) subsurface data indicate that coal-bearing
units are present at moderate to shallow depth beneath non-coal-
bearing units. (See pl. 1.)

The coal-bearing units and associated rocks are widely exposed
along the southern margin of the report area and are in a belt roughly
50 miles wide in the northern part of the foothills belt. North of
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this belt, bedrock is largely covered by a mantle of unconsolidated
material consisting of Recent fluviatile deposits and marine silt and
clay of Pleistocene age that ranges in thickness from less than 25
feet to more than 100 feet. The nature of the bedrock in this area
is revealed by scattered exposures along the principal streams and
by the records of several test wells, Evidence from such sources
indicates that most of the coastal plain, except for the extreme north-
ern edge between the mouth of the Colville River and Peard Bay,
probably is underlain by coal-bearing rocks (pl. 1).

Coal beds are exposed in greatest number and aggregate thickness
in the sea cliffs near Corwin Bluff, about 25 miles east of Cape Lis-
burne (pl. 1, locs. 1-5), where they dip moderately to steeply south-
west. The next greatest concentration of coal exposures is along
the lower 25 miles of the Kukpowruk River, where the coal-bearing
rocks have been moderately folded and faulted. On the Kokolik
and Utukok Rivers, several moderately dipping coal beds are exposed
near the northern edge of the foothills. Farther north on the coastal
plain nearly horizontal coal beds are exposed at wide intervals along
the major streams, including the Utukok, Kuk, Kugrua, Meade,
and Tkpikpuk Rivers, and were also found in several test wells.

In the Colville River district, coal exposures are particularly
abundant along the main stream between the Etivluk and Killik
Rivers, but coal is also exposed at several points farther downstream
on the Colville River and on the lower 20 miles of several of its southern
tributaries. The dip of the beds in this region is generally between
10° and 30°, but locally it is as much as 45°. Farther north on the
lower Colville, dips are gentle to horizontal.

STRATIGRAPHIC POSITION -

Between the Utukok River and Corwin Bluff, minable coal beds
are confined almost entirely to the Corwin Formation of Cretaceous
age (fig. 1). Although beds of bituminous coal and cealy shale are
present throughout the formation, the coal beds are thickest and
most abundant in the upper part in inland areas and in the upper
middle part in the type section at Corwin Bluff (Chapman and Sable,
1960, p. 104). A few thin beds of coal, bone, and coaly shale occur
in the upper part of the underlying Kukpowruk Formation, and
some coal and coaly shale beds are present in overlying rocks that
have been correlated with the Prince Creek Formation of the Colville
River district (Chapman and Sable, 1960, p. 126, 155).

In most of the Colville River district, including the Colville River
basin and adjoining areas, coal beds are widespread in the nonmarine
Tuluvak and Kogosukruk Tongues of the Prince Creek Formation of
Late Cretaceous age and in the nonmarine Killik' and Niakogon
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Tongues of the Chandler Formation of late Early Cretaceous and
early Late Cretaceous age (fig. 1). In the Killik-Etivluk Rivers
area, coal beds are thickest and most abundant in the lower part of
the Killik Tongue (Chapman and others, 1964, p. 399-400). Records
of test wells indicate that a few coal beds are locally present in the
lower part of the Ninuluk Formation in the northern part of the foot-
hills belt and in the upper part of the Grandstand Formation under
the northern part of the coastal plain. Test wells also revealed thick
coal sections in the Chandler(?) Formation under the coastal plain.
The stratigraphic position of coal beds exposed along the Kuk and
Kugrua Rivers, near the Arctic coast, has not been definitely estab-
lished, but this coal is believed to be in rocks correlative with the
Chandler Formation.

East of the Itkillik and lower Colville Rivers, a few thin coal beds
have been noted in the lower part of the Ignek Formation, of Creta-
ceous age, and in the Sagavanirktok Formation, of Tertiary age
(Keller and others, 1961, p. 204, 207). West of the Utukok—Corwin
district along the coast south of Cape Lisburne, bituminous coal is
exposed at several places in strongly folded and faulted rocks of
Mississippian age (Collier, 1906, p. 43-50; Tailleur, 1965). In the
absence of information on the nature and extent of the coal deposits
in these two areas, no attempt was made to describe them or to
estimate coal resources.

CHARACTER AND THICKNESS OF COAL BEDS
SURFACE EXPOSURES

Little is known about the lateral extent and variations in character
and thickness of individual coal beds in northern Alaska, mainly
because most beds are known only from single outcrops. In the
Utukok~Corwin district, many sandstone and siltstone beds in the
Corwin Formation are highly lenticular, pinching out or grading into
shale within short distances (Chapman and Sable, 1960, p. 104).
Although such lenticularity was not reported in coal beds, its presence
in clastic beds indicates irregularity of deposition, which may also
have affected the associated coal beds. KEvidence bearing on the
lateral extent of coal beds was noted at Killik Bend, on the Colville
River, where the same series of coal beds was recognized at two points
in the river bluffs 1% miles apart (Chapman and others, 1964, p. 400).

Coal beds are generally interbedded with shale, although locally
they are associated with sandstone and siltstone. Bentonite and tuff
are also commonly associated with the coal, particularly in the Prince
Creek Formation and in the Niakogon Tongue of the Chandler
Formation.
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Burning of coal beds appears to have been a rare occurrence in
northern Alaska. One of the few known occurrences was noted along
the Colville and Killik Rivers for a few miles above their junction,
where red baked shale and clinker marked the position of former coal
beds. Other burned coals have been reported on the Kukpowruk
River near locality 18 and on the Kuk River at locality 48.

The thickness of northern Alaska coals ranges from a few inches
to 14% feet in measured outcrops, but several beds more than 20 feet
thick were recorded in test wells. In the Corwin Bluffi-Cape Beau-
fort area, at least 60 bituminous coal beds ranging from 14 inches to
9 feet in thickness are exposed along the coast at localities 1-8 (pl. 1).
Of these beds, 42 are less than 28 inches thick, 9 are 2842 inches, and
9 are more than 42 inches. On the Kukpowruk River, 40 bituminous
coal beds ranging from 1% to 13 feet in thickness were measured at
localities 9-21. Of these beds, 11 are less than 28 inches thick, 12
are 28-42 inches, and 17 are more than 42 inches. On the Kokolik
River, exposures at localities 22—-31 include 17 bituminous coal beds
ranging from 2 to 6 feet in thickness, of which 4 are less than 28 inches,
3 are 28—42 inches, and 10 are more than 42 inches. On the Utukok
River, the subbituminous coal at localities 32—-35 occurs in 4 beds
ranging from 4 to nearly 12 feet in thickness, and the bituminous coal
at localities 36-45 includes 13 beds ranging from 14 inches to 6 feet
in thickness, of which 4 are less than 28 inches thick, 2 are 28—42 inches,
and 7 are more than 42 inches.

On the Kuk River, south of Wainwright, five beds of subbituminous
coal were measured at localities 46-49; two of these beds are less than
5 feet thick, two are 5—-10 feet, and one is more than 10 feet. On
the Kugrua River, south of Peard Bay, two beds containing about 5
feet of subbituminous coal are exposed at locality 50, and single 5-foot
beds are exposed at Jocalities 51 and 52. On the Meade River,
seven beds of subbituminous coal, mostly less than 5 feet thick, are
exposed at localities 53-58. At locality 54, a 6-foot bed has been
mined in recent years to supply fuel for the village of Barrow.

Near the headwaters of the Meade River, 10 beds of bituminous coal
2-6 feet thick are exposed at localities 59—61. Seven of these beds
are more than 42 inches thick. On the Kigalik River, three sub-
bituminous coal beds 2%-5 feet thick are exposed at localities 6264,
and a poorly exposed bed that may contain as much as 20 feet of
coal was noted at locality 65 (Smith and Mertie, 1930, p. 311).

Farther east near the southern edge of the coastal plain, beds of
subbituminous coal ranging from 2%-10 feet in thickness are exposed
at many points along the Kogosukruk River and its tributaries and
near the mouth of the Kikiakrorak River, at localities 66—74. Al-
though these beds lie nearly flat and are discontinuously exposed and
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so could not be reliably correlated between outcrops, they are believed
to include at least eight beds less than 5 feet thick and seven beds
5-10 feet thick.

Along the main Colville River, outcrops at localities 76-78 include
six beds of subbituminous coal ranging from 4 to 10 feet in thickness.
Farther upstream, exposures of bituminous coal at localities 7994,
99, and 100 include 7 beds less than 28 inches thick, 10 beds 28—42
inches thick, and 8 beds 3%-8 feet thick, Along the Awuna River
and its tributaries, five beds of bituminous coal 2-5 feet thick are
exposed at localities 95-98.

South of the Colville River, bituminous coal in beds ranging from
2 to 4% feet in thickness crop out along several of the north-flowing
tributaries. On the Kurupa River, nine beds, all less than 3 feet
thick except for one 4%-foot bed, are exposed at localities 101-105.
Single beds 2-3 feet thick were measured at locality 106 on the Oolam-
nagavik River, locality 107 on the Killik, localities 111 and 112 on
the Chandler, and localities 114 and 115 on the Anaktuvuk River.
In addition, seven beds of subbituminous coal 2%-5 feet thick crop
out at localities 109 and 110 on the Chandler River, and two 3-foot
beds of subbituminous coal are exposed at locality 113 on the Anak-
tuvuk River.

TEST WELLS

The information gained from surface exposures on the distribution
and thickness of coal beds in northern Alaska was greatly augmented
by the records of test wells drilled during petroleum investigations
by the Navy. These wells are described in the several chapters of
Geological Survey Professional Paper 305 listed at the end of this
report; their locations are shown on plate 1. The greatest known
concentration of coal beds in the area was revealed by Kaolak test
well 1, about 20 miles northeast of locality 35 on the Utukok River
(Collins, 1958¢, p. 353371, pl. 22). A sequence of rock 4,600 feet
thick in the upper part of this well contains 60 coal beds with an
aggregate thickness of nearly 350 feet. Two 10-foot beds and 2
thinner ones are within 1,000 feet of the surface, and 32 beds ranging
from 4 to 26 feet in thickness were reached between depths of 1,000
and 3,000 feet. The rocks containing these coal beds were tenta-
tively correlated with the Corwin Formation by Chapman and Sable
(1960, p. 160) and with the Chandler Formation by Collins (1958c,
p. 354-355).

Meade test well 1, 6 miles southwest of locality 56 on the Meade
River, revealed a thick coal-bearing section in the Chandler Forma-
tion and the upper part of the Grandstand Formation (Collins, 1958¢,
p. 342-353, pl. 21). The section includes 21 coal beds 4-30 feet thick,
having an aggregate thickness of 260 feet, within 2,000 feet of the
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surface. More than half of these beds, including five beds more than
20 feet thick, were reached within 1,000 feet of the surface. Two
other test wells on the coastal plain passed through potentially
valuable coal beds. Topagoruk test well 1 (Collins, 1958b, p. 267—
273, pl. 17), about 20 miles east of locality 53, cut eight beds 3—4
feet thick in the Grandstand Formation at depths between 350 and
1,000 feet; and Fish Creek test well 1 (Robinson and Collins, 1959,
p. 501-506, pl. 32), about 20 miles west of the Colville River delta,
cut two thin beds of coal below 1,000 feet in the Prince Creek
Formation.

Several wells in the northern part of the foothills belt passed
through coal-bearing rocks, some of which contained beds of minable
thickness. Titaluk test well 1 (Robinson, 1959, p. 381-386, pl. 25),
just east of the upper Ikpikpuk River, cut six beds 2-4% feet thick
within 1,500 feet of the surface. Three of these beds are in the
Chandler Formation, but the others are in the overlying Ninuluk
Formation. Wolf Creek test wells 1 and 2 (Collins, 1959, p. 448456,
pl. 30) both cut several thin coal beds in the Ninuluk and Chandler
Formations at depths of less than 2,000 feet, and Knifeblade test
well 1 (Robinson, 1959, p. 399-403, pl. 26) revealed six thin beds in
the Chandler and Grandstand Formations at less than 1,000 feet.
Knifeblade test well 2A cut two thin beds in the Chandler Formation
within 100 feet of the surface (Robinson, 1959, p. 407, pl. 26). Umiat
test well 11 (Collins, 1958a, p. 179-182, pl. 12) reached three beds
about 3 feet thick in the upper 500 feet, and Gubik test well 1 (Robin-
son, 1958, p. 212-218, pl. 15) cut an 8-foot bed at 1,060 feet and a
15-foot bed at 1,560 feet, all in the Prince Creek Formation.

PHYSICAL AND CEEMICAL PROPERTIES

Most of the coal in the Cape Lisburne-Colville River region has
been described as black and shiny and as having a blocky fracture.
Some beds, particularly those in the Prince Creek Formation in the
eastern part of the report area, and beds in the Chandler(?) Forma-
tion near the Arctic coast, have been described as dull black, with
a shaly fracture. A few analyses support the physical descriptions—
the bright blocky coal is predominantly bituminous in rank, and the
dull shaly coal is subbituminous. Some outcrops were described
in the field as lignite, but since no detailed descriptions were given
and since none of the analyses indicate coal of this rank, such beds
are here considered to be weathered subbituminous coal. Rep-
resentative analyses of outcrop samples from several parts of northern
Alaska are given in table 1. Many of the coal samples submitted
for analysis were not tested for heating value; so, their rank could
not be determined according to the standards of the American Society



TanLE ! ~—Analyses of coal
[4nglyses by U.8. Bor. Mings. Only saropleg indlcated by asterisk (*) are known to have been collected o sealed conteiners]

Q@ TV0D

2——L9—81FL¥T

Local- U.8. Baresn Volatile Fixed Heatlng .
ity (Bee Souroe of sample Formation Mines Jsbo- | Mofsture | matter carbon. Ash Sulfur |valus (Bfu) Ronk V. ‘| S5k Treghe oY
pl. 1) ratary No. . o “
3
3| N SE— B-70027 8.0 2.6 4.8 1.8 ..| Bituminons(?).
4 | East of Corwin E~70020 5.9 28.8 58.0 7.8 |ceeaen Do. a
8 | West of PI River E-70080 3.8 40.1 62.5 41 . Do.
10 | Kukpowrnk River...... 4 9.9 b 58.1 2.5 04 11,010 | Bitumnous C or subbitomt- 12 T4 3
noos 12 53% o)
14 do. D-34619 23 3.8 52.8 9.3 .3 32,17 | Bjramivous. 3 (572
18 |2 do *C-61131 46 85.6 5.0 5.8 2 12,820 Do. J23 A =
21 |.oca. [+ 0 SO —— D-34815 .8 31.4 5.8 18.0 -a 12,880 | Bltuminaas. »;. =
24 Koko‘lik. River... D-34629 2.8 38.1 50.3 10.8 .2 12, 400 Do.
80 [.___. P D-34614 2.8 28.5 57.5 8.1 2 13, 640 Do. o
TR . D-34612 1.7 M1 46.8 17.4 .8 11, 630 o .,
Ttuxok River C-87716 4,6 36,2 51.6 7.6 .2 11,850 mcm:unous ar%bpltununm =]
..... s 1+ SO, C-8m711 3.0 37.4 57.9 2.3 .8 18,480 | Bituminous. V) d
4} | Elusive Creek D-60585 6.8 &1 57.9 3.2 .3 11, 710 | Bivnminoas. 2 \32~
TVtukok River C~87708 6.2 3.1 53.7 3.0 .2 11, 640 Bilummous or subhlt Lnous. |
Katix Biver_. 8.8 .4 57.9 8.2 .8 12, 040
47 vk River........ *C-81134 2.3 80.8 4256 24 .2 9,610 Subbnumﬁdua h 976 4
....do. *C-61135 26,7 2.1 41.9 23 .2 9,280 | Sabbituminous O. 1457 Aa
Kugrua River .- *C-27946 17.8 N 40.6 9.8 -3 8, 780 Do. q S bt be)
Ma&de River . . ...... *C2T044 14.4 .2 8] 47.8 4.8 N 10, 330 Do 2]. =
G400 8.4 3.5 .8 13.3 7 11830 | Bitumindez. 12 6 %o
9.9 22.4 37.7 20.0 .8 7,700 | Subbituminous. 4 8
8.4 5.5 48.7 0.4 .2 9,620 | Subbituminouvs. | & e
E-78339 &3 3.4 40.9 6.4 .8 10,720 | Bituminous or su hll.uminous. & -
E-73000 %8 40.9 53.6 2.9 Bhuminous(?).
E-73008 44 30.1 44.8 2.7 |- Do. =)
E-T0M 53 3] .3 24.3 2| . Do. )
2.8 8.4 8.9 10. 4 5 Bitominogs. ) < © 10 g
C-65403 27 331 46.3 17.9 4 Do.l?\
C-89402 3.3 81.2 16.9 10.6 .8 10,430 53 oo
C66368 6.8 3.8 54.8 4.3 .4 11,410 Bltumlnou.sor bt%tfn!nmm. e
C-69397 4.3 .0 8.7 17.0 .5 10, 530 | Bituminous. 12 9 g
C-00308 2.3 3.7 40.2 13.8 .4 1], 400 Dhm;l%:f,
*A-0848 16,4 20.9 4,9 11.8 3 8450 | Subbl| 3 8% Q
E-74008 7.1 8.8 40.2 i2.1 .. Subbituminons(?)." o
E-74002 6.0 2.8 47.1 ) 55 U FORRIRU S Bituminons(?). 4
- C-54848 3.9 3.2 58.3 2.6 -3 13,460 | Pitumloous. 13, -
. C-84647 6.2 28.3 481 28.4 7 9,500 | Bituminous or subl it.lnnlnou& B
115 | Xenayut River__........ Chendler....____ E-73085 2.5 L4 02.8 a3 Bitumlpous(?).

1 ECH
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for Testing and Materials (1965). Also, samples collected during
the 1944-53 period of investigation were stored before analysis for
long periods in cloth bags instead of airtight containers. Conse-
quently, the results were less reliable.

In the absence of more and better samples, which would be needed
for accurate classification of all northern Alaska coal into the proper
rank categories, an approximate separation into the bituminous
and subbituminous rank categories has been made for use in this
report by using existing analyses and descriptions where they were
available; where this information is not available, or for unsampled
deposits, the rank is assigned by considering factors, such as age and
degree of deformation, believed to be chiefly responsible for the rank.

First, the few available analyses of coal from the Prince Creek
Formation indicate that it is mainly of subbituminous rank: Second,
because the Prince Creek Formation is of Late Cretaceous age
(Detterman and others, 1963, p. 284), it is presumably younger than
the more severe of two periods of deformation that affected the
Cretaceous rocks at the end of Cenomanian time (Chapman and
others, 1964, p. 394) and consequently is less deformed than rocks of
the Nanushuk Group. Accordingly, it was assumed that all coal
in the Prince Creek Formation, the youngest Cretaceous coal-bearing
unit, is subbituminous, on the premise that age, as well as degree of
deformation, was a major factor in determining rank. It was further
noted that most analyses and descriptions of coal in the Nanushuk
Group, including the Chandler and Corwin Formations, indicate a
bituminous rank in the folded rocks of the foothills belt and a sub-
bituminous rank in the relatively undisturbed rocks on the lower
Meade River and near the Arctic coast. Therefore, it was assumed
that coal in the Nanushuk Group is bituminous at all localities in the
foothills belt and subbituminous at all localities on the coastal plain,
because of the difference in degree of deformation. This relation
was noted as early as 1923 by Paige (Paige and others, 1925, p. 30-31),
who wrote:

The coal of the Kukpowruk-Utukok district, a distriet of folded rocks, is of
bituminous rank; that in the Wainwright district, farther from the mountains
and less folded, is of subbituminous rank, as is probably the coal of the Meade
River region. There is no doubt a progressive change in rank from the mountains
northward, due to differences in regional metamorphism.

An exception to this rule is indicated by a single sample of coal
collected in 1924 from the Niakogon Tongue of the Chandler For-
mation at locality 108 on the Killik River. The analysis and heating
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value of this coal (table 1) show it to be of subbituminous rank,
although the locality is well within the folded foothills belt, which
suggests the possibility that coal in the upper part of the Chandler
Formation, as well as coal in the Prince Creek Formation, may be of
subbituminous rank.

On the basis of the above assumptions, the southern margin of the
coastal plain was used as a reference line for classifying coal in the
Nanushuk Group for which no direct evidence of rank is available—
that to the south being considered bituminous and that to the north,
subbituminous. Thus, the many coal beds found in test wells on
the coastal plain, particularly the Kaolak and Meade wells, were
classified as subbituminous. It should be noted, however, that most
of if not all the areas mapped as the Colville Group (pl. 1) are also
underlain by rocks of the Nanushuk Group; hence, such areas that
are within the foothills belt may be underlain both by subbituminous
coal in the Prince Creek Formation of the Colville Group and by
bituminous coal in the Chandler Formation of the Nanushuk Group.

According to Chapman and Sable (1960, p. 156), the coal of the
Utukok-Corwin district ranges in rank from subbituminous to medium-
volatile bituminous, with a general increase in heating value west-
ward from the Utukok River. The same authors (p. 159) refer to
the coal at localities 24 and 31 on the Kokolik River as subbituminous,
but the calculated moist mineral-free heating values based on the
analyses indicate a bituminous rank, according to the standards
of the American Society for Testing and Materials., On the other
hand, the coals at localities 35 and 43, on the Utukok and Ketik
Rivers, were determined in the same way to be on the borderline
between subbituminous and bituminous rank, which suggests that
coals farther north on the coastal plain, including those at localities
32-34, probably are subbituminous.

Although no heating values were determined for samples of coal
from the Corwin Bluff-Cape Beaufort area (locs. 1-8), comparison of
proximate analyses with those of known bituminous coals indicates
that these coals are bituminous also (Collier, 1906, p. 46—48).

The wide range in ash content shown by the analyses in table 1
probably is not representative of the coals of northern Alaska. Most
of the analyses showing high ash content are of samples from isolated
thin beds that were taken in the absence of anything better, and
many of those showing very low ash content are of grab samples
that probably represent the best coal rather than the bed as a whole.
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METHOD OF ESTIMATING RESOURCES

In estimating coal resources in the Cape Lisburne-Colville River
region, the relative scarcity of detailed information on the character
and extent of the coal beds made necessary the use of broader assump-
tions than are ordinarily used in detailed coal-resource investigations.
First, because of the lack of reliable analyses and heating values
of coal in large parts of the report area, it was necessary to infer
the probable rank of the coal at many localities, as described in the
preceding section. A second major assumption made in computing
resources was that the known great areal extent of the several coal-
bearing units, plus the almost universal presence of potentially
valuable coal beds in such units, justified the use of broader limits
in determining the extent of individual coal beds than are used where
the coal-bearing units are of relatively small extent or the individual
coal beds are known to be either exceptionally lenticular or character-
ized by abrupt lateral gradation into shale or other rock.

On the basis of the above assumptions, the area underlain by a
flat or gently dipping coal bed was determined by assuming that an
outerop or drill hole establishes continuity in all directions within
1 mile for indicated coal and within 6 miles for inferred coal, except
where the bed is known to be terminated at a shorter distance by
thinning, faulting, or erosion. In the few places, where the same
bed was known or inferred to crop out at more than one locality, the
limiting boundary was determined by drawing a line at the appro-
priate distance around all the outcrops. The extent of more steeply
dipping beds was assumed to be limited by a line beyond which they
are under more than 1,000 feet of overburden for indicated coal, and
under more than 3,000 feet for inferred coal. The thickness of coal
in single outcrops was assumed to be representative of the full extent
of the bed; where the same bed was exposed at more than one outecrop
a weighted average thickness was used. In computing tonnages
each square mile-foot was assumed to contain 1.15 million tons of
bituminous coal, or 1.13 million tons of subbituminous coal, cor-
responding approximately to 1,800 and 1,770 tons per acre-foot.

In tables 2 and 3, tonnages of bituminous and subbituminous coal
are given by localities as shown on plate 1, and are classified into
several categories based on bed thickness and depth of overburden.
The inferred resources shown for each locality are based in general on
the same information as the indicated resources, extended to the
broader limits. The tonnages estimated for beds in the test wells are
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of a lower order of accuracy than those for exposed beds, because the
thicknesses used are mostly approximations based on rotary drill logs.
No attempt was made to separate resources of beds in test wells into
overburden categories, because of lack of information on the position
of the beds away from the wells.

ESTIMATES OF COAL RESOURCES

Estimated coal resources in the region, as shown in tables 2 and 3,
total 120,197 million tons in beds under less than 3,000 feet of over-
burden. The total resources include 19,292 million tons of bituminous
coal in beds more than 14 inches thick and 100,905 million tons of
subbituminous coal in beds more than 2} feet thick. The bituminous
coal includes 838 million tons classified as indicated resources and
18,454 million tons classified as inferred resources; the subbituminous
coal includes 1,609 million tons of indicated and 99,296 million tons
of inferred resources.
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TaBLe 2.—Estimated resources of

Indieated resources
Coal locality (see pl. 1) Overburden (feet) Bed thickness (inches) .
indieated
14-28 28~42 >42
LB Deda) oo s m s e
2 ({10 beda) e suraasaeamans
B (20 bads) assmnnss e amnanad
4 (21 beds) oo oo 0-1, 000
1, 000-2, 000
2, 000-3, 000
P o s -] 2 SR RS Re 0-1,
1, 000-2, 000
2, 000-3,
Bocougnrrmrrensers saumr i 0-1,
1, 000-2, 000
e e o e P S Ryt 0-1, 000
L SR SR A ek eI 0-1, 000
1, 000-2, 000
2, 000-3, 000
Total .. 0-1, 000
1, 000-2, 000
2, 000-3, 000
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bituminous coal, in millions of short tons

E19

Inferred resources Total resources
Bed thickness (inches) Bed thickness (inches)
mTotal Tm‘.alazls

14-28 28-42 >42 14-28 2842 >42
................. 17. 4 193 | oo 19.3
_________________ 21. 2 2. FG A RN [ 21. 2
................. 25. 1 2801 |soccivsalsannacans 25. 1
9 9.3 49. 1 30.2 16. 2 10. 8 57. 2
8 11. 9 62.9 33.2 17.8 1.9 62. 9
0 14.1 74.7 39.6 21.0 14.1 747
6 48.3 128. 7 69. 8 24. 0 56. 5 150. 3
3 62. 1 165, 2 76. 8 26.3 62. 1 165. 2
1 73.3 195. 2 90. 8 31.1 73.3 195. 2
4 2.2 20. 6 21. 2 6.6 3.4 31. 2
2 3.7 34.2 23.3 7.2 3.7 34. 2
4 4.3 40. 2 27. 5 8 4 4.3 40. 2
__________________________________ .1 3.7 4. 8
40| 5.2 |caoooaao .2 4.0 5.2
4.8 6.2 |o_____. 4 4.8 6. 2
4. 2
3.9
3.4 3. 4
= L 0 22.9 22. 9
5. 2 25. 2 25.2
. 8 29.8 20.8
119. 6 38. 9 78. 8 237. 3 144. 7 47.9 100. 7 203. 3
158. 4 52. 5 106. 9 317. 8 158. 4 52. 5 106. 9 317. 8
183. 0 61. 9 126. 3 371. 2 183. 0 61. 9 126. 371. 2
461. 0 153. 3 312. 0 926. 3 486. 1 162. 3 333. 9 082, 3
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TaBLE 2.—Estimated resources of

Indicated resources

Coal locality (see pl. 1) Overburden (feet) Bed thickness (inches) —_—
indicated
14-28 28-42 =42
Eukpowruk River
O s i e e 0-1, 000
1, 000-2, 000
2, 000-3, 000
10 (S heds). uocoevnppugusanm 0-1, 000
11 52 beds) oo
12 (7 beds) o ____
13 (2beds) cece oo
1S 1T . S
17 O
16 (2 beds) . ____.
17 (6 beds)..
18 (& beds)isa e paingpunasss
19 e
20 e ,
1, 000-2, 000
2, 000-3, 000
21 (2 BedE) . e e s e e 0-1, 000
POtaE. o me nne o 0-1, 000
1, 000-2, 000
2, 000-3, 000
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bituminous coal, tn millions of short tons—Continued

Inferred resources Total resources
Bed thickness (inches) Tots) Bed thickness (inches) it ik
inferred categorles
14-28 2842 42 14-28 28-42 >42
district
_________ L0 | 1.0 | 20 |commam- 2.0
S 2.2 Jacaeaae 202 {emaeeeee 2.2 | 2.2
O, 2.6 |- 2.6 |aeomaoan 206 |cceeeeam 2.6
T 82. 0 137. 3 219, 3 |ccccemaa 105. 5 176. 6 282. 1
_________ 116. 0 194. 3 310. 3 [-oo-.-_.| 116, 0 194. 3 310. 3
_________ 137. 0 229. 7 366.7 |..___-_-| 137.0 229.7 366. 7
4311 T ] T, e, 214 1 220 |ecsccusi)eimniaes 221. 5
) i3 S i e e 103. 8 117. 5 16, 4 |ovesiaae 124. 5 140. 9
19. 4 [ _-- 146. 3 165. 7 19. 4 |oinicoee 146. 3 165, 7
20.0 |- 219.0 248. 0 29:0 o 219.0 248. 0
29.0 || 29. 0 ph ot S I s N 34. 8
516 |- 51.6 153 U P S 516
620 oo aman 62. 0 62.0 | e 62. 0
_________ 7.2 157. 0 234. 2 [ _______ 89. 5 182. 3 271 8
................. 83. 8 838 || o 96. 7 96. 7
........................................... 10,9 |- 10. 9
72.0 1078 |cosccomas 179. 8 82.9 124 4 |ocee e 207. 3
................. 338. 6 12 i (g EORE [ 381. 0 381. 0
SR O] SE e 95. 2 D52 lovrnnelunsnnca 95. 2 95. 2
J [} S0 N8 (IR PSR 10. 2 T20 licovmmostoosanueas 12. 0
[, 5 2 RO, A 13. 2 182 lscscanalincmmnass 13. 2
Yoo oo suneslionumunas 15. 4 154 levcpesealemmmans 15. 4
1908 [cosspsralocaammue 12. 6 1% 2 lucocmprgeseasama 15. 2
18,7 |omsasuus]ecasanmvs 16. 7 A 4 R e P 16. 7
3 e O S = 19.7 1950 |7 Siaiealens Ry 19.7
Lo 84| . __-.__ 8.4 | _______ 19.8 |- 19. 8
351. 6 276. 4 820.5 | 1,448. 5 382. 8 352, 1 961.1 | 1,696. 0
100. 9 118 2 435. 8 654. 9 100. 9 118. 2 435. 8 654. 9
126, 1 139. 6 448, 7 714 4 126. 1 139. 6 448. 7 714. 4
578. 6 534.2 | 1,705.0 | 2,817.8 | 609. 8 609.9 | 1,845.6 | 3,065. 3
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Tasru 2.—Estimaled resources of

Indicated resources
Coal loeality (see pl. 1) Overburden (feet) | Bed thickmess (inches) otad
indicated
14-28 N 28-42 ‘ >42

Kokolik River

22 (2 beds)o oo pasnoasvan 0-1,000 | 2.5 | _.___ 31 5.6
1, 0002, 000 |ooo_olacciai)ammccc)ezacacas

20003, 000 |- Liloiidinlaian leiaeaaas

3, S 0-1,000 |__..._ eem-ea| 9.2 9.2
1, 000-2, 000 |oe oo oo

2, 000-3, 000 |- |ocmee oo

B s 0-1,000 | ____ | —_—___ 10. 9 10. 9
T ) ) N I S S ——

2.000-8.000 b ool ocnane e o

B e i e e R 0-1,000 |.__._.__ 10. 8 |esmioe 10. 8

DO ot e e DO Lo aabimand 7.4 7.4

o7 (2 beds)uocoecosioaaninn, 0~-1, 000 " By J) 9.7 13. 9
L0002 D00 locococloeenonlonens chnucsina
Z000-3. 000 |coooclecvecslionunloicasaas

B S 0-1, i i TS S 3.7
10002, 000 | ooilesaiocesnsan]avaaases
20003, 000 | . . _cila-ioilasneciny

29_.._.. e o R e, S 0-1,000 | o |eco--- 7.4 7.4
1,000-2, 000 |oooo ||| aeam
2,000-3,000 | ____ | feeoeo]eceeaaa-

30 (5beds) . ____________.___ 0-1,000 |ooooofaceeae 20.8 20. 8
1,000-2, 000 |- oo oeoe ||
200058 000 |oocenlenen s commss[rssmmmme

B s e e 0L 000 foven o ocenae 9.2 9.2
1.-000-2, D00 |coceebocamealkvasalonanasas
2, 000-3, 000 [ucocsfrocaonlimmroslcsaamans

Totale oooyaueossnnuses 0-1,000 | 10.4 | 10.8 | 77. 7 98,9
L, 000=2-000 1 s vuse|svossalessues| s
2, 000-3, 000 |.coovs|osicae)eavana]|zoaueas

Distriet total: oo lasimerrar sone 10.4 | 10.8 | 77. 7 08. 9
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bituminous coal, in millions of short tans—Continued

E23

Inferred resources

Total resources

Bed thickness (inches)

14-28

Total
inferred

Bed thickmess (inches)

14-28

2842 >42

Total all
categorles

Tt
gmmmwu
=R S
=J ook otnn ~F00

0=~
LIS

33. 1v
36, 4
43. 0
83. 5~
91. 8
108. 4
64. 5

195. 0«
260. 0 -
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TaBLe 2.—Estimated resources of

Indleated resources
Coal locality (see pl. 1) Overburden (feet) Bed thickness (inches) —_—
indicated
14-28 | 2842 >42
Utukok River
| B Rl e Lo ) e S 0-1,000 [._____ Bl Laaaa 55
L O00=-2, 000 fococicfosimun|osasnalscuiuass
2,000-3, 000 |cco i |acccicjeconnafmmnccnus
BT o v i e 0-1, 000 lecscoi)esveas 1. 0 1. 0
1.000-2 000 [oolaizliivalorvsneloansasss
2,000-3, 000 f-coo Jomm i [accmee|mcmmamae
DI L i i o i S 0-1, 000 |- |eee- 7.4 7.4
1, 000~2, 000 |- e oo fc|meme e
2, 000-3, 000 |- o|omm | mmmm e
B e S R ST 0-1,000 | __-_|-—eo-_ 7.4 7.4
M pnpessi i simee s s 0-1, 000 -0 1 I 3. 4
8 D O e P S R 0-1, 000 |ocooo|ocaans 18. 5 18. 5
L0002, 000 |ucwwwnsmmomm]wm s o s e
2. 000=3, 000 |scsacs|sssnna]oscnsc]ossasnus
42 (4 beds) oo oo 0-1, 5. 3 3.0 4 0 12, 3
L, 0002, 000 |acisae]ecsmuc]sandessmuaa
2, 000~3, 000 e ___|eccac]ecmnci]annnnea-
43 e ——————— 0-1,000 |- oo __|-coo__ 13. 8 13. 8
. U 0-1,000 |- oo eeeeas 7.4 74
1, 000-2, 000 |Ciiciilessiiclessves]ucnaises
2, 000-3, 000 |- e |ommme o |em e
- 1 RS 0-1, 000 - ol i O S 4.1
TOAL. .o wiimiimsion mmmmn 0-1,000 | 12. 8 8.5 | 69. 5 90. 8
1, 000-2, 000 |- e e || aeaes
2, 000-3, 000 |-ccoc|mmmmao]|mmmme | memem e
Pistriot tota). . ciccccnccliccmcccacnaaas 12. 8 8.5 696 90. 8
Meade River
802 bade)i: coadisuanunmasns 0-1, 000 |--_.__ 12.1 ] 19.0 3L 1
60 (4 beds) oo eeaa 0-1, 000 bR 2] P 34.1 37. 4
1,000-2, 000 |ocee || mmm | mm———a
e i o S0 0 P, NSRRI USSR A
61 (4beds)mecccicmc e 0~1, 000 28 |unmmss 31. 3 34. 1
1000=2, 000 |ocovcilommenn]esssanmonas wes
AT T L R N
Total. o mic s dovosaamae 0-1, 000 6.1)12. 1| 84. 4 102. 6
1, 000-2, 000 |oocaoacecoc|vinmuilvuanamna
2, 0003, 000 |c oo |mmmoeo el
Distriet total.. ... _- Y [ ——7 -] 6.1}1121 84. 4 102. 6
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bituminous coal, in millions of short tons—Continued

Inferred resources Total resources
Bed thickness (inches) — Bed thickness (incheg) ——
inferred categories
14-28 28-42 =432 14-28 2842 >42
district
A FJED oo e 1419 1 I R T e, 45. 1
_________ 490 |ooeugioge 49.6 |________ P11 iG] |0 e 49, 6
_________ 58.6 |- ____ 58.6 |.___.._.. 586 liociouags 58, 6
_________________ 79.0 0.0 |eoioias|seaanues 90. 0 90. 0
_________________ 99. 0 99,0 |aom o eeeeaaes 99. 0 99. 0
AU 117. 0 117 0 oo |ommeaos 117. 0 117. 0
mmmmmmmafem e mm o 112. 3 112 3 || 119, 7 119, 7
i i | i M 96. 0 96. 0 | ____ |- __ 96. 0 96. 0
. ——— 119. 7 119, 7 |e e |eemeeee 119, 7 119, 7
SIS S —— 452. 6 452, 6 |- | ooo. 460. 0 460. 0
510 - ) I N A ——— 235. 5 L 2 e O N (. 238. 9
e | s e 92, 5 28 ha i i | smm e 111. 0 111. 0
e e 122, 1 12271 |incrscn]warcvune 122, 1 122. 1
A . (g 144. 3 144. 3 | eaea- 144. 3 144. 3
26. 4 15. 4 19. 8 61. 5 37 18. 3 23. 8 73. 8
34. 8 20. 1 26. 2 81.1 34. 8 20. 1 26. 2 81. 1
41. 2 23.7 31 0 95. 9 41, 2 23. 3.0 95. 9
e m e | m = 246, 2 246, 2 | ___ |- 260. 0 260, 0
_________________ 52. 6 52.6 |- |- 60. 0 60. 0
PN PP 66. 0 66. 0 || o_- 66. 0 66, 0
_________________ 78. 0 780 |ocm e 78. 0 78. 0
148. 0 |- oo — 148. 0 1520 1 || 152. 1
409. 9 54.9 | 1,055. 0| 1,519. 8 422. 7 63.4 1,124 5 { 1,610. 6
34.8 69. 7 409. 3 513. 8 34. 8 69. 7 . 3 513. 8
41. 2 82. 3 490, 0 613. 5 41. 2 82. 3 490. 0 613. 5
485. 9 206.9 | 1,954. 3 | 2,647. 1 498. 7 215.4 | 2,023.8 | 2,737. 9
district
_________________ 539. 0 539.0 [ ____. 12. 1 558. 0 570. 1
| 407. 0 453, 7 Fit) 1] o O O— 441. 1 491. 1
71700 | (R 448. 0 503. 0 175 | ) (P 448. 0 503. 0
65.0 |- 530. 0 595. 0 65,0 |ocooo-o 530. 0 595. 0
160 |camesaes 182. 0 198. 0 188 llosuesons 213. 3 232.1
1) S ] AP 234. 6 255. 3 20T Josanan 234. 6 255. 3
P T et s 277. 2 301 7 245 |oo_o_--. 277. 2 301. 7
82T oousaens 1,128.0 | 1,190. 7 68. 8 12,11 1,212. 4 | 1,293. 3
e e g 682. 6 758. 3 b il AT el 682. 6 758. 3
89.5 |- oo 807. 2 896, 7 89,06 oo 807. 2 896. 7
227.9 |- 2,617.8 | 2,845. 7 234. 0 12.1 | 2,702. 2 | 2,048 3
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CONTRIBUTIONS TO ECONOMIC GEOLOGY

Table 2.—Estimated resources of

Coal locality (see pl. 1}

Overburden (feet)

Kmfebla.de test Well 1 (6 beds) - .
2 beds)__

R, ) (R

2 000—3 000

'y

Indicated resources
Bed thickness (inches)
Total
indicated
14-28 2842 =42

Colville River

____________ 8.6 8.6
7 e R Coll 0.7
NI TIRYINE 3.7
B 75T i !

______ 34 s 3 4

______ LI 5 N PO 0.9

1 11 T 1.9 2.5

4 Ty o] R 1.2 1.9

____________ 5.8 5 8

______ 8 |onvass 7.3
5 i e e 8T
N - 3 I 5.5

______ 4.6 |.__.__ 4. 6
2881216 |-—--_-| 50.4

72108 |oceae 18. 0

- i ) (V] 3.7
N N 55
feaii b X6 46
CITE | e8| 123
L ela |l 6 4
S N I 9.2
BT 2 SO R 3.7
P . w———




COAL RESOURCES, CAPE LISBURNE-COLVILLE RIVER REGION K27

bituminous coal, in millions of short tons—Continued

Inferred resources Total resources
Bed thickness (inches) Total Bed thickness (inches) —
inferred categories
14-28 28-42 =42 14-28 28-42 >42
district
................ 85. 4 L2115 ) ) NS 94. 0 94. 0
e T [ e 113. 4 1134 bocorasloananas 113. 4 113. 4
[ Y OIS R 132 2 1822 licovcos dusmnenss 132. 2 132. 2
1 i (SR ] PERL s e 2.2 P e P! NPy 2.9
7 T I 6o 3.3 b (512 T ISR Sy M T S 3.3
39 oo 3.9 b 5L RS e 3.9
33 9.1 56 18. 0 3.9 1 6. 8 21. 7
4 3 12,1 7.5 23. 9 4.3 12,1 7.5 23.9
51 14. 3 89 28. 3 5.1 89 28.3 |
i o o e e i 12 | |ammeeas 1.2
NP IS SO ISP N 304 |- 3.4
........................................... 0.9 |\ .. 0.9
................................... 015 1 P 1.9 2.5
___________________________________ 3 e o I 1.2 1.9~
................................................... 58 5.8
......... r {7 o I s S A A Y ] AR 14. 6
......... 161 |sesacoaae i |50 o TSR ) [ T 16. 1
_________ 19:1 |ccascozaa 2 R T 3 16 B I e 19. 1/
b4 1] T, R 21. 2 R0\ ooendl nanna 24. 9
A N PO N S 27. 4 by ) e R W et 27. 4
32. 4 || 32. 4 v A T N 32. 4
oy | i P s s e 5 ) P 5.5
......... 19. 7 |oceoeeaee 19.7 oo - 24 3 | 24,3
_________ 26,7 oo 26,7 |oceeaaan 26, 7 |ocee_ 26. 7
_________ LA e 3.5 |________ 3L 85 | 3L 5
1,011 0 71 K S — 1,769. 0 i1, 039. 8 4 T I 1,819.4 -
253. 0 378, 0 |ocmmiminm 632. 0 260. 2 389. B |ocmacaees 650. 0
39, 8 |cicmvea|osmasmsna 39.3 b5 | L S A —— 43. 07
47. 8 |icinmcen]ssmmponns 47. 3 g () PSRN 47. 3
42 U (SRS SR 55. 9 -9l ) NS B CERSE
_________ L 1 i (R 15 K g 1 e 41. 2
_________ 48,3 |aomaooooo 45. 3 |- 0 v F—— 45. 3
......... 53. 8 |—ceocoo 53.5 |coceaae- ok B (R 53. 5
_________________ 41. 1 41T |oeveessiasnegp 45. 7 45. 7
................. 55. 3 B8 |ewerooea e 55. 3 55. 3
................. 65. 3 853 tocsosei]baeusss 65. 3 65. 3
......... 80. 6 104. 3 1849 (. _____ 86. 1 111. 1 197. 2 -
......... 86. 1 111. 1 197. 2 ... 86. 1 111 1 197. 2
......... 86. 4 82. 0 168.4 | _____._ 86. 4 820 168. 4
......... 98.6 |- oo_____ 98.6 |...___--| 1050 |o_o______ 105. 0
_________ 105.0 |- ____ 105. 0 | .. 05.0 |oceeaoo 105. 0~
......... T2 |- 7.2 | . 7 o IO 77.2
................. 140. 8§ i 7: 1) G (NS RS 150. 0 150. 0~
e i 150. 0 511 11 O] 150. 0 150. 0
................. 110. 0 F 511 0 O 110. 0 110. 0
" T I R C—— 46. 3 11 7004 ) R, | P 50. 0-
i[5 ) I R I 55. 0 LT | ) TR A 55.0
OB0 i cnenaleosnpoma 65. 0 i) RS O 65.0
_________ 10L 0 |ecvsoaaas 10L @ |cavaeee| 1121 locacowese 112, 1
_________ 128, 2 |accaoooo 128. 2 |cocoaocs] 1233 |ooacocaon 123. 2 -
......... 1456 |__-______ 145. 6 |cocaooca| 1458 | oonoo . 145. 6
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Table 2.—Estimated resources of

Coal locality (see pl, 1)

Overburden (feet)

Indicated resources

Bed thickness (inches)

Total
indicated
14-28

28-42 =42

Colville River

101 (4 beds) . _______

102 (2 beds)acmm e

District total.__________
Total all distriets_ .. .___

Total bituminous coal_ - _

2, 000-3, 000
0-1, 000
1, 000~2, 000

0-1, 000
1, 0002, 000

0-1, 000
1, 000-2, 000
2, 000-3, 000




COAL RESQOURCES, CAPE LISBURNE-COLVILLE RIVER REGION

bituminous coal, in millions of short ions—Continued

E29

Inferred resources Total resources
Bed thickness (inches) Bed thickness (inches)
Total ‘Total all

inferred categories

14-28 2842 >42 14-28 2542 >42

district—Continned

_________________ 21. 4 R N S M P Ty 25. 7 25.7
Y | i ———" 28. 3 bel 2 el SETE SR s 28. 3 28 3
i e | e 33. 5 3300 |oeo e 33.5 33. 5
78. 3 117 0 e eee 195. 3 85. 7 128, 0 | oo 213.7
94. 3 L 1 T 235. 1 94, 3 140. 8 |- 235. 1
111. 5 351G T 277. 7 111. 5 166. 2 |__.______ 277. 7
_________ 19. 0 28. 5 7 | I 22.9 3 57. 2
_________ 25. 2 37.7 628 |ocsinans 25. 2 37.7 62. 9
_________ 29. 8 42, (- | 29. 8 723
_________ 580 |acasmanna 88 0 sessamas ;10 g 58. 5
Y sspsnma]esussesss 23. 9 LY () FRTSIET P e 27. 6
_________ 17 S ) I SO 54 0 o .____ 9.0 lecsuaues 59. 0
T liswaspes]uuruaaaas 10. 2 12:8 s sssa]svsssmans 12. 3
| [ 755 i P S o T 13. 5 188 lavpppaealosumecuas 13. 5
18:8 (s arliiua gy 15. 9 ¥5: 0 lsoiinnasleeugyinyas 15. 9
o [T u atlesEsarts 56. 3 (1] 1 60 ) I Py P e e 60. 0
Li 1) 15 S PO P 60. 3 603 oo |aoeoao 60. 3
45,8 || 45. 8 45. 8 | |ecmmann 45, 8
_________ 25,3 |ccmoooaa- 25. 3 |cccaoo-- 30,3 | 30. 3
T s S o ECRNO . b 5 1 P 333 |occeeaoos 33. 3
_________ 89:8 |-aswnmmnn b1t 1) N 10 B8 1 39. 3
168 e dommaunes 16. 8 20,2 s s s s 20. 2
P22 Lvasumnslonasanacs 22. 2 0 L A [ 22,2
W2 evnps s lseanpunse 26, 2 20:2 |emccsasleasnsanza 26. 2
_________ % lemawasas 3298 liosineuy i 0 P 37. 56
_________ ¥y ol e . P ) P, 4L 2 |evcsucacs 41. 2
_________ ARl |occomazas 486 |coawaiaa A8 8 |icucsauas 48. 6
_________ 393 lisauussey b 11 R 1 (O 4L 4 cesacaas 41. 4
_________ 128 Lt sanns 2ROZ foouccu] A28.2 |lcouaaaas 128, 2
1,561 8 |1,829. 5 427.1 | 3,818.4 |1,633. 0 |1,951. 1 476. 5 | 4, 060. 6
327. 6 783. 2 503.3 | 1,614 1 327. 6 783. 2 503.3 | 1,614. 1
361 7 71L. 5 474.4 | 1,547. 6 36L 7 711. 5 474. 4 | 1,547. 6
2,251.1 (3,324 2 | 1,404. 8 | 6,080. 1 (2,322, 3 |3,445.8 | 1,454. 2 | 7,222. 3
2,577.5 (2,383.9 | 4,172.7 | 9,134 1 |2,734. 3 2,621 6 | 4,616.2 | 9,972, 1
787.9 11,023.6 | 2,651.5 | 4,463. 0| 787.9 (1,023.6 | 2,651 5 463. 0
908.4 | 995.3 | 2,953.4 | 4,857.1 | 908.4 | 995.3 | 2,953. 4 | 4,857. 1
4,273.8 |4,402. 8 | 9,777. 6 |18, 454. 2 |4, 430. 6 4, 640. 5 |10, 221. 1 |19, 292. 2

\

\
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TaBLE 3.—FEstimated resources of

Indicated resources
Coal locality (see pl. 1) Overburden (feet) Bed thickness (feet) —
Endl%ated
2148 5-10 >10
Utukok River
i T 0-1,000 | 82 | ... | ... 8.2
1, 000—2, 00 [isccodovavasdosmsa]asacazcy
2 000-8, 000 l-wosifocuanslemasatousiuays
& N R S e 0-1, 000 |--—--. 0.0 [osenz 9.0
1, 000—2, 000 accoichkecsulcteaalocainin
) 8000 oo i iai i o s sem
R e LTS e STl Ryt 1,000 oo oo 21. 2 21, 2
L S e 0-1,000 |._-___ 3.6 |___.._ 31. 6
Kaolak test well 1 (36 beds).___ 0h3 000 29.8 [__-__ 7.0 100. 8
Total . oo 0-1, 000 8.2|40.6 | 212 70. 0
1,000-2,000 |oo |- ool
2,000-3, 000 | lencccc e sman e n e
0-3, 20.8 | 7.0 100. 8
DALY oMY o s [ s mmrri i 38.0)|40.6 (922 170. 8
EKuk River
__________________________ 0-1, 000 W I 5 4
47 ol 7= C) S 0—-1 000 |-ccuaa 20.8 |.__.__ 20. 8
__________________________ 0—1 000 csoiwa]evssus] 26:29 26. 2
49 __________________________ 0-1 000 1102 |ecacac]unaaca 10. 2
Distriet total__.________ 0-1,000 | 15.6 | 20.8 | 26. 2 62. 6
Kugrua River
50 (2beds) . cccenecncnainaaas 0-1, 000 |----_- 18 T lscns 18. 1
__________________________ 0-1, 000 }-cccez] Bl |ocaass 9.1
52 .......................... 0-1, 000 |------ b 4 | T AR 17. 0
District total. . _________ 0-1,000 |_____. 44 2 |_.____ 44 2




COAL RESOURCES, CAPE LISBURNE—COLVILLE RIVER REGION K31

subbituminous coal, in millions of shorl tons

Inferred resources Total resources
Bed thickness (fest) T Bed thickness (feet) Total sll
inferred categories
2445 510 >10 2145 510 >10
distriet

41, 2 |como e 41. 2 49.4 | e 49, 4
/7 o OO 54.3 157 S, S (O | S 54. 3
7 5 [ RSN, 64. 1 1 o 1 RS [ 64. 1
......... L1170 (TR L5 ) i T O I 74.3
SR LT |ccsecencn Bl 7 |oswwocec BL Y |ccccacas 81.7
_________ 96.5 |-——___..- 96.5 |-conoo 96.5 |-covaun-n 96. 5
PLpR ey Jbyree i 725. 8 Ten:8 |ovesmrralbare iz 747. 0 747.0

X 158.
2, 400. 0 {14,980.0 (25, 900. 0 (43, 280. 0 |2, 429. 8 |14,980.0 |25, 971. 0 |43, 380. 8

41.2 | 223.7 725.8 990. 7 49.4 | 264.3 747.0 | 1,060. 7
54. 3 8L 7 |- 136. 0 54.3 8L 7 |oeeaos 136. 0

2, 400. 0 {14,980.0 25, 900. 0 |43, 280. 0 |2, 429. 8 14,986.0 25, 971. 0 |43, 380. 8
2, 559. 6 |15,381.9 |26, 625. 8 |44, 567. 3 |2, 597, 6 |15,422.5 |26, 718, 0 |44, 738, 1

(Wainwright) district

1 £ 3% I N R —— 167.1 | 1725 |- ]ecmmmmen 172. 5
ISP NRDII, W) (SR P 20.8 |- 20. 8
sesmssmedd s enanes 899. 0 3111 1 ) SN T 925. 2 925. 2

320.0 |- oo 329.0 | 339.2 | |ecooooa- 339. 2

496. 1 |- oaao 899.0 ] 1,395. 1| 51.7 20. 8 925.2 | 1,457.7

} ________ 796.0 ). 796.0 |- oooo 840.2 | ... 840. 2

_________ 796.0 || 796.0 (... 840.2 | _._......| 8402

64. 1 96.5 |-~ 160. 6 64. 1 96.5 [ oo .- 190. 6
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TaBLE 3.—Estimated resources of

Coal locality (see pl. 1)

Overburden (feet)

Indleated resources

Bed thickness (feet)

Total
indicated
2145 I 5-10 | >10
Meade River
B s 0-1,000 | 45 |- _joaa_ 4.5
B o e R 0-1,000 |-_____ IR |—srmee 10. 8
BB o 0-1,000 | 1.9 |______|-ooo__ 11.9
T B T e 0-1,000 |._____ - R ] IS, 23.7
R 57 (2 beda) o couosmasnansa sl 0-1,000 | 30.4 [ _____| _____ 30. 4
BB s sl e e 0-1,000 | 10.2 [ _____| .. 10. 2
Meade test well 1 (21 beds)____ 0- 3 000 | 14.2 |120.8 |462.0 | 597.0
Topagoruk test well 1 (8 beds)__ 0—1, 000 (103. 0 |coo__fooaos 103. 0
Fotal s marnaisand 0-1, 000 [160.0 | 34.5 |______ 194. 5
0-3, 000 | 14. 2 {120. 8 [462. 0 | 597.0
Distriet total .. _______ | __________. 174.2 [155. 3 (462.0 | 7915
Ikpikpuk River
T1ta1uk test well 1 (2 beds).___ 0-3,000 | 17.0 |- ___|-cee-- 17.0
__________________________ 0-1,000 [———___| 147 |- 147
¥ 000-2, 000 |- o |oem e | oo
_ 2, 000—3, 000 |- oot
T oo s e i e 0-1,000 | 48 | —_—__] _-ae_ 4.8
0002000 | - —= | s it | o
003 000 |-conca|nontalicrmm el mnn
B s n s e s 01000 9T |Lamwsa]swmmzs 9.7
1, 000-2 000 |- -oooufaec o) e e
BB e s S e 0-1, 000 {- oo foeeae 36.8- 36.8
Wolf Creek test well 1.._______ 0-1,000 | 14. 4 || o= 14. 4
Totalicoacoumannn oo 0-1,000 | 28.9 | 14.7 | 36.8 80. 4
1,000-2, 000 |- _|ococofecmaac]emaaaaaa
20008, 000 [=coueYovuarerssaslinisgs e
0-3,000 | 17.0 |-co_ofocauas 17.0
District total . .. .| s 45.9 ( 14.7 | 36. 8 97. 4




COAL RESOURCES, CAPE LISBURNE—COLVILLE RIVER REGION K33

subbituminous coal, in millions of short ions—Continued

Inferred resources

Total resources

Bed thickness (feet) Bed thickness (feet)
Total Total all
inferred categories
25 5-10] >10 2145 5-10 >10
district
2665 [ ____ | ___ 266.5 | 271.0 |\ _____. 271. 0
cinzsene] 3290 [ococoean 3290 |ocooaeo. 339.8 |- 339. 8
T G S [ 424.0 | 435.9 |- __|ooooo_. 435.9
SN O 769.0 |- 711 il 792.7
T R ) PR R 586.0 | 616. g _________________ 616, 4—
1808 Licamuliesan s 180C3 || 100 B conslinrimans 190. 5~
1, 010. 0 |8, 319. 0 {23, 474, 0 |32, 803. 0 |1, 024. 2 |8, 439. 8 (23, 936. 0 |33, 400. 0
3,607.0 | o .__ 3,607.0 13, 710. 0 | ___|_________ 3,710.0
5,063. 8 {1,098 0 |_________ 6,161. 8 |5,223.8 |1,182.5 |_________ 6, 356. 3
1,010. 0 |8, 319. 0 |23, 474. 0 |32, 803. 0 |1, 024. 2 [8, 439. 8 |23, 936. 0 {33, 400, 0
6, 073. 8 |9, 417. 0 (23, 474, 0 |38, 964. 8 |6, 248. 0 |9, 572. 3 (23, 936. 0 (39, 756. 3
district
047, 0 oo 947.0 | 9640 |o_oo o o|oo_ . 964, 0
o] 1380 | 138.0 |ocoe 152.7 (oo 152. 7
emmmmeee| 1530 |ocoooo. 153.0 |ocmee 158. 0 |ocomoe . 153. 0
_________ 117.0 |oooo___| 117.0|._______| 117.0|.________| 117.0
T, I 55. 0 {5 ) P W 50. 8
TR [ssaesuslovasnunas 78. 0 £k | G 78. 0
{0 o R E———— 59. 5 | P S—— 59.5
19000 Koseesaslbuympe 100:0 || AR0NT: [igeaeyei|iimapand 199. 7
DL ) EEEEN e T 283.0 | 2830 |occuoocs]oo oo 283. 0
s BT SIS R A e L Pt S PR 36. 8 36. 8
506, 0 oo e . 506.0 | 520.4 |-ooooo o |ooooo__. 520. 4
7510 | 138.0 |.._..__. 889.0 | 779.9/| 152.77]  36.87 969.4
36L.0| 153.0 |o_ooe__. 514.0 | 361.0°| 153. 07 ______._ 514.0
59.5 | 117.0 |._______ 176. 5 59.5°| 117. 0 _______ 176. 5
947.0 || __ 947.0 | 964. 0 |ocoom | 964. 0
2,118.5 | 408.0 |-ceee .. 2,526, 5 |2,164.4 | 422.7 36.8 | 2,623.9
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TaBLE 3.—Estimated resources of

Indicated resources
Coal locality (see pl.1) Overburden (feet) Bed thickness (feet) —
0
indicated
2145 | 5-10 >10
Colville River
Fish Creek test well 1 (2 beds).| 1,000-2, 000 |- oo|oeo_|oooo ..
0-1,000| 55| 9.0 | .- 14. 5
0-1,000 [ 10.2 | __|-oce__ 10. 2
0-1, 000 |-_--__ 1720 | oo 17. 0
0-1,000 | 28.3 | ____|-_ao__ 28. 3
0-1,000| 56 |42.4 | _____ 48. 0
0-1, 000 |-caooo 20.4 |- 20. 4
0-1, 000 |-_——_- 80,7 |eceuna 36.7
0-1,000 | 20.6 | 74.5 |-ono-. 104. 1
0-1,000 | 10.2 |- ___| .- 10.2
0-1,000| 6.8 | . . |cnea-o 6.8
0-1,000 | 7.2 |2L7 |..-. 28.9
0-1, 000 |-cea-. 163 {cooas 16. 3
0-1,000 |-_____ 1. 0 B S 18. 1
Umiat test well 11 (3 beds) . ___ 3, 1L 4 |acoo—afiseo 11. 4
—Gubik test well 1 (2 beds)_____.
“108 - o e e eeam
109 (6 beds) .o _________
A13 (2 beds) e .
Total:ooee rpnspansags
District total .. _______
Total all distriets. ... __.
Total subbituminous

coal.




COAL RESOURCES, CAPE LISBURNE—COLVILLE RIVER REGION E35

subbituminous coal, in millions of short tons—Continued

Inferred resources Total resources
Bed thickness (feet) Bed thickness (feet)
Total Total all
inferred categories
2155 5-10 >10 2155 510 >10
district
17 2 TR Nep— 704.0 | 7040 || ________ 704. 0 —
i i R 240.0 | 245.5 9.0 |-l 254. 5
1,206.0 (3,192.4 |- .___.. 4,398.4 [1,280.9 |3,383.4 |______.. 4,673.3
1o o O N B 333.0 | 330.8 |ooooo_|________ 339. 8
} 526.0 | 313.0 |-oooo____ 839.0| 533.2| 351.0 |.ooooo_ 884. 2
_________ 650.0 |-ocoeeee| 6500 | ______| 6681 (|._____.| 6681
p ! S N by 191. 1 MW2.h |zl ansgama 202. 5
......... 1,024.01,920.0 | 2,944.0 |-______|1,024.0 | 1,920.0 | 2, 944. 0
20,2 || T el Lanal s et 35. 0
385 ||l aest el i 38 5
455 |cmcccme e 45. 5 T8 90 T DN 45. 5
352.1 | 120.8 |.___-_1l° 481.9 | 400.0 | 1390 |- _- 539. 0
225 ||l 22.5 | 285 |.....__|._l1II1IC 28. 5
31,3 |CCIITILIIITTTT ETUE S I 0 3 D 313
T 1) I R 36.9| 369 |______|_TITTlT 36. 9
T A PO 15.7 | 188 | TI|lIITTTm 18. 8
T 20.7 | 207 |LIIIIIDTIIITITIT 20. 7
Y 3 I 24.5| 245 | TIIIIC|TTIITTITC 24. 5
2,724.5 |4,285.2 | ________ 7,000.7 |2,890.7 |4,550.5 |.________ 7,441, 2
794.5 [1,024.0 | 1,920.0 | 3,738.5 | 794.5 |1,024. 0 | 1,920.0 | 3, 738. 5
106, 9 | oo e oo |eme a2 106. 9 1060 | oo n ] e 106. 9
STT00 B I I 1911 | 2025 | ___ -\l 202. 5
3,817.0 |5,309.2 | 1,920.0 |11, 046. 2 [3,994. 6 |5, 574.5 | 1, 920. 0 [11, 489. 1
9,076. 6 (6, 540. 9 | 1,624.8 (17,242. 3 9, 455.5 |6, 961. 0 | 1, 709. 0 |18, 125. 5
1,209.8 |1,258.7 | 1.920.0 | 4.388.5 |1.209.8 |1.258.7 | 1.920.0 | 4 388. 5
230.5 | 213.5 | _____ 444.0 | '230.5 | '213.5 |- ___. 444. 0
4,518, 1 (23,200.0 |49, 374. 0 |77, 221. 1 |4, 620. 5 |23,419.0 |40, 907. 0 |77, 947. 3
15,065.0 |31,312.1 |52, 018. 8 |99, 295. 9 |15,516.3 {31,853.0 |53, 536. 0 |100,905.3
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Of the total estimated resources of subbituminous coal, about
77,000 million tons, or 78 percent, is in beds found in test wells
Kaolak 1 and Meade 1, which are about 65 miles apart in the southern
part of the coastal plain, Nothing is known of the extent of the beds
in these wells, but in view of the great thickness of the coal-rich
sections—1,700 feet in the Meade well and 4,600 feet in the Kaolak
well—it seems higbly probable that they extend far beyond the
6-mile limit used in computing resources. Obviously much more
information, particularly subsurface data, is needed before an ac-
curate appraisal of the total coal resources of the Cape Lisburne-
Colville River region can be made. Available information suggests
that such an appraisal would greatly exceed the estimates given in
the accompanying tables.
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