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Abstract

Alaska has large coal resources and a major portion of these lie on the
Arctic North Slope. A project was initiated with the support of the U.S.
Department of Energy to conduct a reconnaissance petrological survey of the
Northern Alaska field, in order to get a better idea of the potential for
liquefaction of the coals. Approximately 300 samples of coals were collected
from surface outcrops, diamond drill holes, auger holes, seismic shot holes
and oil exploration test wells, from a 10,000 square mile area. A comparison
of vitrinite reflectance with other analytical data showed that outcrop
samples, auger hole samples and seismic shot hole samples from a depth less
than 40 feet are oxidized, and vitrinite reflectance would be better criterion
for rank determination than the other parameters. Coals from Tunalik test
well gave a satisfactory correlation of moist, mineral-matter-free heating
value with depth, whereas reflectance values showed wide scatter. The
macerals counted for quantitative petrology were ulminite/vitrinite,
pseudovitrinite, gelinite, phlobaphinite, pseudophlobaphinite, sporinite,
resinite, cutinite, alginite, exsudatinite, thick cutinite, suberinite, other
liptinites (including liptodetrinite) fusinite, semifusinite, macrinite,
globular macrinite, inertodetrinite and sclerotinite,

Trend surface analysis showed that coals with the highest reflectance,
lowest inertinite and highest liptinite lie in the foothills region. Some
samples in the Cape Beaufort region had inertinite concentrations up to 50
percent. Reflectance and microhardness data are presented for various mac-

erals for the twelve representative coals from the study area.

ix
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Introduction
This study is a reconnaissance petrological investigation of coals from
the Northern Alaska coal field. Samples are taken from a 10,000 square mile
area, and results represent samples from all regions. The principal objec-
tives are:

a. Determination of rank from vitrinite reflectance. The majority of sam-—
ples are from outcrops and shallow drill holes and are subject to
weathering,

b. Determination of regional variation in rank in terms of vitrinite reflec-
tance, indicative of regional tectonic settings.

¢. EBvaluation of maceral composition to delineate seams rich in reactive
macerals that would make feed stock for liquefaction,

d. Regional evaluation of concentrations of reactive and inert macerals in
coals,

e. Evaluation of coal petrology as an indicator of environments of coal
desposition.

f. Determination of the variability of reflectance and microhardness of the
principal macerals within the same sample and between samples of varying

rank as an aid in the interpretation of coal liquefaction yields.

Sample Collection
Coal in northern Alaska (Figure 1) occurs in two sedimentary rock se-
quences, the Nanushuk group of Early to Late Cretaceous age and the Colville
group of Late Cretaceous age (Callahan 1980, Chapman and Sable 1960). Figure
2 is a generalized facies diagram of Cretaceous rocks in the Utukok—Corwin
region by Chapman and Sable (1960).
Most of the samples used in this investigation were collected between

1967 and 1980 by the U,S. Geological Survey, Anchorage, under the direction of
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Mr. James E. Callahan, The study area reaches from the foothills of the
Delong Mountains to the Arctic Ocean., Most of the sampling locations lie
between Kuk River and the Chukchi Sea, although a few are spread as far east
as Umiat (Figure 3), There is no surface transportation and the helicopter
was the principal access to the‘sampling locations., Methods of sample collec-
tion included: 1) sampling of surface outcrops, 2) diamond drill cores, 3)
auger holes, 4) seismic shotholes drilled primarily for oil exploration pro-
grams and 5) o0il exploration test wells.

Plate I-1 shows sampling by auger. Much of the terrain in the study area
is gentle and the coal outcrops are hidden by tundra cover. The best observ-
able evidence of outcrops is coal powder produced when ground squirrels dig
into the coal seam for a home. Coal seams are preferred as they are easier to
dig than associated rocks. The coal dust can be seen from a helicopter. Coal
dug by ground squirrels may be seen in the foreground of the photograph (Plate
I-1). The Auger holes are located close enough to the subcrop revealed by
ground squirrels so that the auger can penetrate the total thickness of the

seam., Maximum penetration depth for the auger is approximately 35 feet.
C(henical Analysis of the Coal Samples

Chemical analyses of most of the samples were done by the U.S. Dept. of
Energy; much of the analytical data were published as U.S. Geological Survey
open—-file reports and publications (Callahan et. al, 1969, 1971, Callahan
1975, Callahan and Sloan 1978, Martin and Callahan 1978, and Callahan and
Martin 1980). These are includad here for the sake of completeness and ready
availability for the user of this report (Tables 4 through 19). The data are
recalculated and presented on an equilibrium moisture basis for proximate and

ultimate analyses. Volatile matter and fixed carbon are presented on a dry,
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Plate |

Auger sampling of coal seams by U.S. Geological Surveys
crews in the National Petroleum Reserve in Alaska, Coal
dug by ground squirrels may be seen in the foreground,

and is used to locate outcrops hidden under the tundra
from the air.
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Leitz Orthoplan microscope with MPV-3 system.
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mineral-matter—free (Mm-free) basis, and heating value on a moist, mineral-

matter-free basis, for ready comparison to ASTM rank parameters. Such
comparisons are only feasible for fresh samples obtained from deep drill
holes. Surface samples and certain auger samples and seismic shot holes too
close to the surface (< 40") would likely have low heating value due to
weathering. Reflectance would still be usable as a guide to rank for these
coals, as it is generally accepted that vitrinite reflectance is influenced
only to a minor extent by weathering, but severely effects the heating value
of coals (Stach, 198). Table 1 shows a comparison of various rank parameters
and ASTM rank classification. This chart was prepared using Stach (1982),
Tables 4 and 4a except mean reflectance values were converted to maximum
values using ICCP handbook rank, Figure 4. It is of particular value as a
guide for assigning apparent rank for weathered outcrop samples using

vitrinite reflectance.




Table 1 Comparison of Various Rank Parameters to a ASTM Rank Classification.

Source: Coal Petrology, E. Stach (1982), p. 47 and ICCP handbook (1963), Rank Fig. 4
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Coal was mined in this region for whaling ships as early as 1879 (Schro-
der 1904, p. 109), A.J. Collier (1906) made a reconnaissance study of coastal
coal bearing areas in 1904. Detailed exploration began after the establish-—
ment of naval petroleum reserve No, 4 (Now National Petroleum Reserve — Alas—
ka) in 1923, Since then several U.S. Geological Survey field parties have
worked in the region and have had their results published, such as Paige,
Foran and Gilluly (1925), Smith and Mertie (1930). The most comprehensive
description of the geology of the region was presented by Chapman and Sable
(1960). Between 1966 and 1980 the U.S. Geological Survey and the U.S. Bureau
of Mines undertook extensive investigation of the coal deposits of the region,
These included sampling of coals from the Kukpowruk River exposures, Corwin
Bluff, Lagoon, Ikikileruk Creek, Akulik Creek, and the Cape Beaufort region by
drill holes and auger holes; and the Kuk, Utukok and Kokolik river regions by
auger hole and shallow seismic shot holes. U.S. Bureau of Mines contributions
included investigations by Tongues and Jolley (1947), drilling and sampling of
coal beds by Warfield (1966) and by Warfield and Boley (1969). The 1972
drilling of Cape Beaufort coals was a collaborative effort of Callahan and
Warfield, Earliest petrological investigations of Northern Alaska coals were
done by Dutcher, Trotter and Spackman (1957), These included coals from Meade
River, Kuk River and Umiat. Rao (1980) gave detailed petrology, mineralogy
and chemistry of raw coals and float-sink products of 1972 Cape Beaufort drill
samples, and Rao and Wolff (1980) gave data for certain raw coals including

seams from Mead River and Wainwright and of the washability products,



Laboratory Procedures
Sample Preparation

Samples were crushed to minus 20 mesh and made into duplicate one-inch
diameter pellets using epoxy binder. The pellets were polished using a 30
micron metal bonded diamond lap followed by a one micron and a .05 micron
alumina slurry.

The reflectance of vitrinite (pseudovitrinite excluded) was determined
using ASTM standard procedures, using an orthoplan microscope equipped with an
MPV-3 photometry system, a peak reader and a motorized stage attachment (Plate
I-2)., In general a 5 um square sensing field was used for all macerals with
the exception of cutinite where a rectangular aperture is used to fit the size
and shape of the maceral in the field with the stage locked in one position.
The illumination field was closed down to 130 um,

The maceral analyses of the samples were done by point counting duplicate
pellets, using ASTM standard procedures, Normal incident light illumination
was used for huminite and inertinite macerals. The pellets were again counted
using blue-light excitation for the fluorescent liptinite macerals. The Leitz
orthoplan microscope was equipped with an ultra-high pressure 100w mercury arc
lamp, a heat absorbing filter, a red suppression filter (BG38), and a blue-
light excitation filter (BGl2), vertical illuminator fitted with a TKS510
dichroic beam splitter, followed by a suppression filter (K530).

Vicker's microhardness was determined using a Leitz Microhardness Tester,
A weight of 50 pounds was used for all measurements.

Photographs of the samples were taken using a Leitz vario-orthomat photo-
micrography system, using a 35 mm camera with Tri-x pan £ilm for black and

white and Ecktachrome 400 f£ilm for color photography of fluorescent macerals,
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A 50x oil objective was used for most of the photographic work and a 20x oil

objective was used in cases where larger structures needed to be presented.

Coals in the study region range in rank from subbituminous B to high
volatile A bituminous, with most of the samples falling within a vitrinite re-
flectance range of 0,50 to 0.90 (Figure 5). Of all the sixteen regions in the
study area only two areas, i.e., Tunalik test well and Peard Bay test well
sample contained subbituminous coals and samples from all other areas can be
classified as bituminous coals. Even those coals that may be classed as
bituminous from their vitrinite reflectances have recognizable phlobaphinite
and suberinite (may be lacking fluorescence) usually associated with lignites
and subbituminous coals, Petrological descriptions follow ICCP (1963, 71, 76)
and Stach's textbook of Coal Petrology (198) with a few exceptions as noted
(Table 2),

Pseudovitrinite has all the characteristics outlined by Benedict and his
collaborators (1968), and differs from vitrinite by its higher reflectance,
slightly curved slit-like openings indicating the presence of cell structures,
and the stepped boundaries of the grains.

In the inertinite group, macrinite occuring as rounded globules is signi-
ficantly different from macrinite without a form. The globular material
(Plate VIII-5) was counted separately, and is termed globular macrinite (Rao,
1980). In the liptinite group, exsudatinite, a highly fluorescent material,
occurs as secondary fillings in fusinites (Plate IV-1), semifusinites, part-
ings etc. In general, exsudatinite exhibited very bright fluorescence (in
contrast to resinite) ranging from pale yellow to bright gold or orange gold,
Resinites on the other hand had duller brown to yellowish brown fluorescence

(Plate IV—6). The samples in the study area had a significant concentration
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Table 2

Maceral Clagsification for Northern Alaskan Coals

Low Rank Bituminous
Coal Classification Coal Classification
MacerallMaceral Maceral Macera} Class [ Maceral Maceral Maceral
Group |Subgsroup] for this studyl Type Groupn
telinite
hum?—. ulminite VITToo
telinite detrinite
humo- vitrinite  o10-
detrinite -0l1inite g
3 gelo- =
= gelinite] gelinite  fcollinitg . >
gl collinita et
E humo - o [
collinite phlobaphinite
[LOTPo - Corpo-
huminite PS€Udo- collinite
phlobaphinite
pseudo- pseudo-
vitrinite vitrinite
Classification applicable to all Coals
Maceral | Maceral Class Maceral [Maceral Class
Group | for this stud Group |for this study
fusinite sporinite
semifusinite resinite
L . ) exsudatinite 3
Y macrinite 1 o ==
£ 2 cutinite
o globuiar Bt —e
& ini + thick cutinite |4
3 macrinite 2 =2 1
& inertodetrinite — alginite
sclerotinite other liptinite|5
micrinite suberinite

1 Macrinite occurs as amorphous gelified material

binding such macerals as sporinite enclosed
within it. Macrinite can alsc occur as iso-
lated angular or rounded particles with irreg-
ular shapes and distinct boundaries.

Globular macrinite occurs as isolated spher-
ical particles or as an agglomeration of
particles, that are usually associated with
vitrinite and frequently display oxidation
rims, dessication cracks or differential
carmpaction. They are also associated with
semifusinite and can be found f£filling cell
lunmens.

Exsudatinite occurs as fillings of small
cracks or partings within the bedding planes
of the vitrinite, or as cell lumen £fillings
in semifusinite and fusinlte. Exsudatinite in
fluorescence light exhibits a variety of color
from pale yellow to a bright gold or an orange
gold.

Thick cutinite occurs as wide,
with thick cuticular ledges,
strongly folded. Some thick cutinite exhibits
multiple layers. In fluorescent light  thick
cuticles emmit a bright yvellow coler similar
to the color of fluorescing alginite.

banded lenses
and are usually

Other liptinites include liptodetrinites and
other liptinitic materials such as waxes, fats
and oils that cannot he identified under one
of the other liptinite classes.



of thick walled cutinite that is considerably thicker (approximately 20 to 30

microns) than normal thin walled cutinite (1-2 microns thick). These were
termed thick cutinite, They had very bright yellow fluorescence (Plate III-2)
similar in visual color and intensity to alginite (Plate II-8). Reflectance
of this thick cutinite has been found to be considerably lower than that of
normal cutinite and is comparable to the reflectance of alginite. For
example, for sample SS-67-10 from Kukpowruk, reflectance of the three macerals
were: cutinite, 0.3 percent, thick cutinite, 0.1 percent and alginite, 0.08
percent (Table 3). All material counted as suberinite did not show fluores-—
cence and the classification was based on morphology. Any fluorescing
material that could not be classified under any of the liptinite macerals is
grouped under the category "other liptinite". Due to lack of fluorescence
spectral data, positive ldentification of fluorinite and bituminite could not

be made and are probably counted under exsudatinite or other liptinite group.

Corwin Bluff

Analyses of Corwin Bluff coals are shown in Table 4. Sample no's. SS 70-
17 thru 33L are from the Thetis mine and samples SS 70-73 thru 88 are from the
Corwin mine. All samples were from surface outcrops and the heating values
would not truly reflect the rank of the coal. The highest moist, Mm—-free
heating value of this group of samples is 13,197 Btu/1b obtained for SS 70-
W73. This sample had a free swelling index (F.S,I.) of 1.5 and was the only
sample in this group that showed agglomeration., Mean maximum reflectance of
vitrinite in oil (Vmoil) is shown in Table 20, indicating that the coals range
in apparent rank from high volatile C to B bituminous. Sample 70-W73 has a

reflectance of .69%, which clearly places it in high volatile B bituminous
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Plate II

Sporinite, cutinite and alginite in fluorescence
Sporinite (8) embedded in vitrinite (v). Cape Beaufort coal
(UA 87).

Same as 1., but taken under blue - light excitation.
Cutinite (c) and sporinite (s) in vitrinite (v). West
Utukok River coal (630 SP 413).

Same as 3., but taken under blue - light excitation.
Cutinite (c), sporinite (s) and inertodetrinite (i) in
vitrinite (v). Rukpowruk River coal (SS 67-8).

Same as 5., but taken under blue - light excitation.
Alginite (a) in vitrinite (v). Cape Beaufort coal (UA 83).
Same as 7., but taken under blue - light excitation.

Alginite (a) in vitrinite (v). Cape Beaufort coal (UA 87).

Same as 9., but taken under blue - light excitation.

Photomicrographs 1, 3, 5, 7, 9 taken in normal incident light,
oil immersion, width of field 140 microns.
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Plate 11
Sporinite, cutinite and alginite in fluorescence
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10.

Plate IIX

Thick cutinite and sporinite in fluorescence
Sporinite (s) derived from megaspore exine in vitrinite (v)
with embedded sporinite (s). Kukpowruk River coal (SS 67—
5.
Same as 1., but taken under blue - light excitation,
Thick cutinite (tc) in vitrinite (v). Kukpowruk River coal
(SS 67-8).
Same as 3., but taken under blue - light excitation.
Thick cutinite (tc) showing thickened "intercellular” pro-
jections and vitrinite (v), West Utukok River coal (R5XN
SP368).
Same as 5., but taken under blue - light excitation,
Thick cutinite (tc) showing thickened "intercellular" pro-
jections and vitrinite (v). Kukpowruk River coal (SS 67-
10).
Same as 7., but taken under blue - light excitation.
Thick cutinite (tc) in vitrinite (v). Elusive Creek coal
(AH 37-78 upper).

Same as 9., but taken under blue - light excitation,

Photomicrographs are taken in normal incident light, o0il immer-

sion,

width of field, Figures 3 - 350 microns, Figures 1, 5, 7,

9 — 140 microns.
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Plate Il
Thick cutinite and sporinite in fluorescence
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Plate IV

Exsudatinite and resinite
Exsudatinite (e) filling cell lumens in semifusinite (sf)
from Corwin Bluff coal (S5 70-32B)
Same as 1., but taken under blue — light excitation.
Fusinite (f) cell lumens filled by vitrinite (v) angd
exsudatinite (e), vitrinite with sporinite (s) and
inertodetrinite (i), Archimedes Ridge coal (133X SP 431).
Same as 3., but taken under blue — light excitation.
Resinite (r) and vitrinite (v) from Kukpowruk River coal (SS
67-9).

Same as 5., but taken under blue - light excitation.

Exsudatinite (e) in ulminite (u) from Peard Bay Test Well
(135-145").

Same as 7., but taken under blue - light excitation,

Resinite (r) and exsudatinite (e) in vitrinite (v) from West
Utukok River coal (R SXN SP 340).

Same as 9., but taken under blue — light excitation.

Photomicrographs (1, 3, 5, 7, 9) taken in normal incident light,
o0il immersion, width of field 140 microns.
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Plate IV
Exsudatinite and resinite




lol

Plate V

Cutinite, thick cutinite and resinite

Sporinite (s) and inertodetrinite (i) and micrinite (mi) in
vitrinite (v), Kukpowruk River coals (SS 67-4).

Cutinite (c), corpocollinite (cc) in vitrinite (v). Cape
Beaufort coal (UA 82).

Cutinite (¢) with long cuticular ledges and sporinite (s)
and liptodetrinite (1p) in vitrinite (v). West Utukok River
coal (630 SP 413).

Cutinite (c) and sporinite (s) in vitrinite (v). Lookout
Ridge coals (R7XN SP 488).

Semifusinite (sf), macrinite (m), inertodetrinite (i)
sporinite (s), cutinite (c), and resinite (r). East Simpson
test well #2 (87343-45").

Corpocollinite (cc), desmocollinite (dc) and sporinite (s).
Lookout Ridge coal (R 7XN SP 531).

Thick cutinite (tc) in vitrinite (v) with inertodetrinite
(i) and resinite (r). Kukpowruk River coal (SS 67-8).

Thick cutinite (tc) in ulminite (u). Corwin Bluff coal (SS
70-32B) .

Resinite (r) in ulminite (u) with sporinite (8). Corwin
Bluff coal (SS 70-30D).

Resinite (r) in ulminite (u) with sporinite (s)., Corwin
Bluff coal (SS 70-32C).

Photomicrographs are taken in normal incident light, oil immer-
sion, width of field, Fiqures 1, 2, 3, 4, 5, 6 — 140 microns,
Figqures 7, 8, 9, 10 - 350 microns,
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Plate V
, thick cutinite and resinite

Cutinite




Plate VI
Alginite, resinite and cutinite
1. Alginite (a) embedded in vitrinite (v) with semifusinite
(sf) showing differential compaction. Central Utukok River
coal (725 SP 230).

2. Alginite (a) embedded in vitrinite (v). Elusive Creek coal
(BH 37-78 upper).

3. Alginite (a), sporinite (s) and inertodetrinite (i) in
ulminite (u). Kuk River coal (712 SP 11).

4. Alginite (a), sporinite (s) and sclerotinite (sc) embedded
in vitrinite. Central Utukok River coal (725 SP 230).

5. Thick cutinite (tc) embedded in vitrinite (v). Cape Beau-
fort coal (AH 73-29).

6. Thick cutinite (tc) and sporinite (s) embedded in vitrinite
(v). Elusive Creek coal (78-35).

7. Thick cutinite (tc), resinite (r), and inertodetrinite (i)
in vitrinite. Kokolik River coal (AH 21-78).

8. Thick cutinite (tc), and cutinite (¢) in vitrinite (v).
Cape Beaufort coal (AH 73-29).

9. Sporinite (s) in vitrinite (v). Central Utukok River coal
(725 sp 230).

10. Sporinite (s) and inertodetrinite (i) in vitrinite (v).
Archimedes Ridge coal (137X SP 666).

Photomicrographs are taken in normal incident light, oil
immersion, width of field 140 microns.,
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Plate VI
Alginite, resinite and cutinite
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Plate VII

Huminite and Vitrinite

Ulminite (u) showing higher reflecting cell walls while cell
lumens are filled with lower reflecting corpohuminite, Peard
Bay test well coal (190-200").

Ulminite (u), corpocollinite (cc) and sporinite (s) in
vitrinite (v). West Utukok River coal (725 SP 135).

Telinite (t) with cell lumens filled with low reflecting
corpocollinite (cc). Cape Beaufort coal (DH 72-11),

Vitrinite (v) and low reflecting corpocollinite (cc). Elu-
sive Creek coal (78-35).

Inertodetrinite (i) and sporinite (s) in ulminite (u) and a
stem or root section showing corpohuminite (ch) cell fil-
lings and subernite (sb) cell walls. Corwin Bluff coal (SS
70-W80) .

Corpohuminite (ch) cell £illings and suberinite (sb) cell
walls. Tunalik test well coal (225-735").

Corpocollinite (cc) and suberinite (sb) in vitrinite (v).
Elusive Creek coal (78-35).

Corpocollinite (cc) and suberinite (sb) in vitrinite (v).
Kokolik River coal (AH-21-78).

Corpohuminite (ch) and porigelinite (pg) cell fillings and
suberinite (sb) cell walls. Tunalik test well coal (225~
735').

Gelocollinite (gc) and corpocollinite (cc). Kokolik River
coal (AH-1-79).

Photomicrographs taken in normal incident light, oil immersion,
width of field. Fig. 5 is 350 microns and all others are 140
microns.
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Plate VIl
Huminite and vitrinite
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Plate VIII

Globular macrinite

Semifusinite (sf) of varying reflectances and vitrinite (v).
Cape Beaufort coal (UA 82).

Semifusinite (sf) and vitrinite (v) with sporinite (s) and
inertodetrinite (i). Central Utukok River coal (725 SP
222).

Macrinite (m) and vitrinite (v) with sporinite (s) and thick
cutinite (tc). Central Utukok River coal (725 SP 222),

Macrinite (m) and vitrinite (v) (showing differential com-
paction) with sporinite (s) and thick cutinite (tc). Cen-
tral Utukok River coal (632 SP 383).

Macrinite (m) in vitrinite (v) showing differential compac—
tion and displaying concentric growth rings. Central Utukok
River coal (632 SP 383).

Macrinite (m) in vitrinite (v). Cape Beaufort coal (AH 73-
29).

Globular macrinite (gm) and porigelinite (pg) with
semifusinite (sf). Kuk River coal (712 SP 1l).

Globular macrinite (gm) with oxidation rims and dessication
cracks. Central Utukok River coal (725 SP 216).

Globular macrinite (gm) in ulminite (u). Kuk River coal
(703 Sp 98).

Globular macrinite (gm) showing differential compaction.
Flusive Creek ccal (137X SP 808).

Photomicrographs taken in normal incidents light, oil immersion,
width of field 140 microns.
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Plate IX

Macrinite and globular macrinite

Vitrinite (v) with inertodetrinite (i) macrinite (m), corpo—
collinite (cc) and sporinite (s). Central Utukok River coal
(632 SP 383).

Vitrinite (v) with inertodetrinite (i), macrinite (m),
sporinite (s) and corpocollinite (cc). Central Utukok River
coal (725 SP 222).

Ulminite (u) with dessication cracks. Peard Bay test well
coal (345-350').

An agglomerate of globular macrinite (gm) with mineral mat-
ter (mm). Cape Beaufort coal (UA 84).

Semifusinite (sf) with globular macrinite (gm) and vitrinite
(v) with sporinite (s) and inertodetrinite (i). Kokolik
River coal (AH 21-78).

Vitrinite (v) with thick cutinite (tc), sporinite (s),
exsudatinite (e) and inertodetrinite (i). Central Utukok
River coal (632 SP 383).

Fusinite (f) and globular macrinite (gm). Tunalik Test Well
coal (225-735").

Fusinite (f), globular macrinite (gm) and gelocollinite
{(gc). Cape Beaufort coal (AH 73-6).

Macrinite (m), gelocollinite (gc), corpocollinite (cc)
inertodetrinite (i) and sporinite (8). Elusive Creek coal
(632 SP 321).

Globular macrinite (gm) of varying reflectances with gelo—
collinite (gc) exsudatinite (e), sporinite (s) and corpocol-
linite (cc). Central Utukuk River coal (632 SP 447).

Photo micrographs taken in normal incident light, oil immersion,
width of field 140 microns.,
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Plate IX
Macrinite and globular macrinite
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Plate X
Fusinite and semifusinite
1. Semifusinite (sf) from Kokolik River coal (AH-21-78)
2. Semifusinite (sf) with gelocollinite (gc). Elusive Creek

coal (605 SP 331).

3. Semifusinite (sf) with gelocollinite (gc). West Utukok
River coal (RSXN SP 368).

4. Vitrinite (v) with semifusinite (sf), sporinite (s) and
exsudatinite (e). Central Utukok River coal (725 SP 222).

5. Fusinite (f) with exsudatinite (e). Archimedes Ridge coal
(133 SP 431).

6. Fusinite (f) with exsudatinite (e). Kokolik River coal (AH
21_78) .

7. Fusinite (f) with bogen structure and exsudatinite (e).
Elusive Creek coal (137X SP 745).

8. Semifusinite (sf) and fusinite (f) with bogen structure.
Lookout Ridge coal (R7XN SP 531).

9. Fusinite (f) and semifusinite (sf). Cape Beaufort coal (UA
84).

10. Semifusinite (sf) and exsudatinite (e). Central Utukok
River coal (725 SP 216).

Photomicrographs taken in normal incident light, o0il immersion,
width of field 140 microns.
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Plate X
Fusinite and semifusinite
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Plate XI

Pusinite, pyrite and pseudovitrinite

Ulminite (u) cell walls altered to form micrinite like
material, some of the cell lumens are filled with yellow
fluoresing exsudatinite (e). Kuk River coal (602 SP 152).

Fusinite (f) with bogen structure and exsudatinite (e).
Kukpowruk River coal (SS 67-9).

Semifusinite (sf), globular macrinite (gm) and exsudatinite
(e) filling cell lumens. Elusive Creek coal (632 SP 321).

Vitrinite (v) and non-fluoresing mineral matter (mm). Cape
Beaufort coal (UA B84).

Pyrite (py) and sporinite (s) in vitrinite (v). West Utukok
River coal (RSXN SP 368).

Globular sclerotinite bodies (sc) with mineral matter (mm)
filling cell lumens and vitrinite (v). Kukpowruk River coal
(SS 67-9).

Semifusinite (sf) with exsudatinite (e) filling cell lumens
and cracks in vitrinite (v). Cape Beaufort coal (DH 72-11).

Mineral matter (mm) in semifusinite (sf), ulminite (u) and
pseudophlobaphinite (pp). Corwin Bluff coal (SS-70-32B).

Pseudovitrinite (pv) with serated edges and slits. Cape
Beufort (UA 83).

Pseudovitrinite (pv) showing higher reflectance than the
associated vitrinite (v) with sporinite (s). Cape Beaufort
coal (UA 83),

Photomicrographs taken in normal incident light, oil immersion,
width of field, Figures 9, 10 - 350 microns, all others 140
microns,
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Plate XI
Fusinite, pyrite and pseudovitrinite




rank. Other coals with reflectance less than .6% would be high volatile C
bituminous rank. Samples from the Corwin mine, (SS 70-W73 to 88) were
slightly lower in rank compared to those from the Thetis mine (SS W17 to 33L)

(Figure 28).

Cape Beaufort

Proximate and ultimate analyses of Cape Beaufort (Figure 29) coals are
shown in Table 5. Vitrinite reflectance (Vmoil) values are shown in Table 2l.
The reflectance values seem to indicate that the coals range in rank from high
volatile B to A bituminous. The moist, Mm—-free heating values do not reflect
this. All the samples reported here (Except DH 72-11) were obtained by auger
holes, Since the maximum depth to which the auger holes can be drilled is
limited to about 35 feet and weathering effects the heating value of coals
down to a depth of 25' to 30', it is best to preclude the use of heating value
of shallow samples as a parameter for rank determination of the deeper parts
of the coal (Callahan, 80, p. 49-51). BAnalyses of samples obtained during the
1672 drilling program (Callahan, 80) gave moist, Mm-free heating value (for
low ash float products) were mostly in excess of 14,000 Btu/lb or slightly
lower (Rao, 80) indicating that the general rank of these coals was at the
border of high volatile B and A rank, The reflectance values (Table 21)

ranging from 0.61 to 0.87 percent appear to support this,
Kukpowruk River coal

Proximate and ultimate analyses of Kukpowruk coals (Figure 30) are pre—
sented in Table 6, Table 22 shows vitrinite reflectance values. Samples SS
67-1, 2, and 3 were obtained from a tunnel and the remaining were surface

samples, The tunnel samples had moist, mm-free heating values comparable to

drill samples of the same seam and were the least weathered of the group.
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Only one sample had a heating value high enough to be classed as high volatile
A bituminous. The reflectance values, however, indicate that samples SS 67-1

through 8 are probably equivalent to high volatile A bituminous, whereas
samples located further north i.e., SS 67-9 through 12 would more likely be of

high volatile B bituminous rank (Figure 30).

West Utukok River Coals

Most of the coals in this group were collected during drilling for seis—
mic shot holes (Figure 31). The samples were separated at 1.62 specific
gravity to remove extraneous rock particles (Callahan, 80, p. 49) the depth of
the sample could vary from a few feet below the surface to as much as 100
feet., The coals sampled along seismic line 725 (Pigure 31) are of lower rank,
high volatile C bituminus, The coals sampled further south, along seismic
line 5 X N are of high volatile B to A bituminous rank (Reflectance, Table
23). Only one sample in this group showed heating value in excess of 14,000
Btu/lb, Even the shot hole samples seemed to have suffered loss of heating
values due to weathering., Sample depth interval data for most of the samples
in this group, which would have served as a guide for assessment of weathering
effects, are not available,
Kokolik Ri val

Sampling of this group of coals was done both by auger holes and seismic
shot holes (Figure 32 upper half). Sample UA-126 was a channel sample of an
outcrop on Kokolik River. Many of the samples from seismic shot holes gave
moist, Mm-free heating values in excess of 14,000 Btu/lb; Auger hole and
outcrop samples, however, generally ranged between 10,500 to 12,000 Btu/lb
with only a few samples exceeding this value (Table 8) indicating that
weathering significantly effects the coal samples obtainable by auger holes.

Vitrinite reflectance (Table 24) showed a majority of the sample would
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probably be high volatile B bituminous rank. Sample UA-126, a surface sample
collected by the senior author, is clearly high (0.96% R max) compared to

others in the region,

himed i

Table 8 shows proximate and ultimate analyses of samples from Archimedes
Ridge (Figure 32, lower half), Samples designated with prefix G, the surface
samples, had moist, Mm-free heating values ranging from 11,222 to 13,826
Btu/lb. However several seismic shot hole samples had higher than 14,000
Btu/lb. Reflectance values of these coals (Table 25) clearly place the
majority of them in high volatile A bituminous rank. The coals in this region
had the highest reflectance rank of all the coals in the study area (East
Simpson test well excluded). In the axial zone of Archimedes Ridge Anticline
and close to the sampling location there are several folds, the limbs of which
generally dip 15° but in place dip as much as 35° There are areas where the
limbs dip as much as 85° indicating possible faulting (Chapman and Sable,
1960, p. 140).
Elusive Creek

The Elusive Creek coals were sampled both from seismic shot holes and
auger holes (Figure 33), Reflectance rank (Table 26) indicates that most of
the coals fall in high volatile B bituminous rank. A few coals had higher or
lower rank than this. Analysis of the coal data presented in Table 10 shows
that seismic shot hole samples generally agree with this conclusion, with
moist, ash-free heating values exceeding 13,000 Btu/lb., and in cases exceeding
14,000 Btu/lb, Shot hole samples collected from shallow depths, i.e., samples

605 SP 307 and 605 SP 342 gave heating values less than 12,000 Btu/lb. The
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same is true for most of the auger hole samples. Sample UA-125 was a channel

sample of an outcrop on Elusive Creek.

Central Utukok River Coals
Most of the samples in this group are located along the seismic line 632

(Figure 33). There is a general trend of decreasing reflectance (Table 27)
northward and a range in rank from high volatile A to B bituminous. Only a
few of the samples in this group showed heating values greater than 13,000
Btu/lb. (Table 11) indicating the greater effects of weathering on these

samples.

East Utukok River Coals

Two samples, R3XNSP 390 and 397 located near the northeast corner of
Figure 34 appear to be of fairly low rank. Reflectance data (Table 28)
suggest subbituminous A rank while analytical data (Table 12) suggest even
lower rank, subbituminous C. The low heating values are attributable to
abnormally high equilibrium moisture, and the suggested rank for these two

coals is subbituminous A to high Volatile C bituminous.

Lookout. Ridge

All the samples were collected along the seismic line R7XN (Figure 35).
Samples at the southern end of the line are of high volatile B bituminous rank
(Table 13). The rank decrease northward very rapidly to subbituminous A at
the northern end of the seismic line, Reflectance data are presented in Table

29,

Tunalik Test Well
Moist, Mm-free heating values show a gradual increase with depth.
Heating values increase from 10,134 Btu/lb for sample at depth interval 220'

to 300', to 12,209 Btu/lb for the deepest sample collected between 2,580-
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2,600' (Table 14). Vitrinite reflectance also showed a trend of general
increase in reflectance with depth (Table 30). The rank increased from
subbituminous B for the sample closest to the surface to high volatile C at a
depth of 2,600'.

Figure 4 shows increase of rank with depth, expressed as a function of
carbon content, vitrinite reflectance and heating value of samples from the
Tunalik test well. Beating values showed excellent correlation with depth (r
= (0,98). Carbon content was a fairly good indicator. Reflectance was least
satisfactory, and illustrates the need to develop alternate petrographic

criteria for determining rank of outcrop samples.

Ruk_River

Kuk River coals (Figure 37) are generally of low ash (Table 15). Al-
though the two available heating values indicate the rank to be subbituminous
B, reflectance seems to indicate that all coals sampled are of subbituminous A

rank (Table 31).

Peard Bay Test Well

Samples of coal from the Peard Bay Test Well (Figure 38) were obtained to
a depth of 800'. Beating values showed a gradual increase with depth (Table
16) whereas vitrinite reflectance (Table 32) failed to show a similar trend.
Reflectance values ranged from 0,51 to 0.58 percent. This shows, at least in
this case, the superiority of heating value over vitrinite reflectance as an
indicator of the diagenetic stage of coal. This supports views generally held
on thisg subject and underlines the need to develop alternate petrographic
criteria such as fluorescence spectra of liptinite, in order to be able to
accurately evaluate the diagenesis of weathered low rank coals from petro-

graphic data,
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Depth of Sampile, Feet

Figure 4

increase of Coal Rank with Depth, expressed as a Function of Carbon Content,
Vitrinite Reflectance and Heating Value of Samples from Tunallk Test Weil.
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Fast Simpson Test Wells

The coal sample from this test well (Figure 39) was very high in ash
(Table 17) and ASTM rank determination from such analytical data would not be
accurate, Reflectance value of 1.11 percent (Table 33) places the rank of
this coal at the border between high volatile A bituminous and medium volatile
bituminous,
Umiat

The coal sample from Umiat (Figure 40) is high volatile B bituminous in
rank, as indicated by its heating value (Table 18) as well as reflectance
(Table 34).
Ikpikpuk

Coal from Ikpikpuk (Figure 41) is of lower rank than Umiat coal and is of
subbituminous B rank. Reflectance data are presented in Table 35.

Conclusions on Determination of Rank of Exploration Samples

Outcrop samples, auger hole samples (maximum depth 35' from surface) and
seismic shothole samples from less than 40' depth are liable to be oxidized,
and heating values of such coals cannot be used for rank determination., In
such cases vitrinite reflectance was found to be the most suitable criterion
for rank determination. For low rank coals (R max oil <0.6) vitrinite reflec-
tance was inadequate to accurately define rank, For weathered surface samples

reflectance is still the best available means for rank,

Petrology of Various Localities
Petrographic characteristics of Northern Alaska coals are summarized in
Figures 5, 6, 7 and 8, as histograms showing the frequency distributions of
vitrinite reflectance and the concentrations of maceral groups, vitrinite,

inertinite and liptinite., Most of the samples lie within a reflectance range
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(R max) of 0.51 to 0.87 with 0.69 to 0.71 as modal values. The frequency
distribution of vitrinite concentrations (Figure 6) shows positive skewness,
indicative of the general observation that these coals more often have high
concentrations of vitrinites. The frequency distributions of inertinite
(Figure 7) and liptinite (Figure 8) display negative skewness showing that
these two maceral groups tend to have lower concentrations in the coals
studied. Excluding statistical outliers, inertinite ranges up to 38 percent
and liptinite ranges up to 10.5%. The modal value for inertinite is 8 to 10%
and for liptinite, 4 to 4.5%. These histogramg present a generalized picture
of the entire population studied. A more specific discussion of the

characteristics of individual localities will follow.

Coxwin BLuff

Corwin Bluff coals are quite variable in petrolegy (Table 36). Concen-—
tration of inertinite macerals ranged from a lcw of 1,9 percent to a high of
36.] percent. Liptinite macerals varied similarly from a low of 1.5 percent
to a high of 10.0 percent, High inertinite concentrations are found in SS 70-
31, 32 and 33U while liptinite concentrations varied from a high of 10 percent

for sample no. SS 70-28 to a low of 1.5 percent for SS 70-33M.

Cape Beaufort

Coals from this region have been the most thoroughly investigated of all
the coals in the study area. The coals in general are high in inerts (Table
36, Figure 14). Semifusinite is the principal inertinite maceral in these
coals. Most samples contain significant amounts of fusinite, macrinite and
inertodetrinite. Samples that are low in semifusinite have high concentra-
tions of psuedovitrinite, Exinite concentration in these coals is

characteristically low, ranging from none (< .1%) to a high of 5.2 percent,

43



These coals are particularly high in macrinites, Several samples had
significantly high concentrations of globular macrinite (5.9 percent in sample
AH-73-31 A). This sample also had the highest concentration of inertodetri-
nite (15.7%)., High inertinite, particularly fusinite, is indicative of
charring, oxidation, mouldering and fungal attack of plant material before
deposition, and the presence of macrinite signifies the oxidation effects upon

a strongly gelified plant material (Stach, 1982, p. 28l).

Rukpowruk River Coals

A 21 foot coal seam on Kukpowruk river has been the subject of intensive
study. First investigation of coals in this region was undertaken by J.S.
Robbins and Associates, Inc., for Morgan Coal Company. They drove a 70 foot
adit and took a fairly large sample for testing., Morgan Coal Co. is still
investigating the commercial feasibility of development of the deposit.
Warfield et. al (1960) sampled the 21 foot coal seam in the adit and found
that the top portion had poorer coking qualities compared to the bottom por-
tion; this was attributed to the effects of weathering. Callahan et. al
(1969) sampled the lower 5 ft. (8S-67-1), Middle 5 ft. (8S-67-2), and top 5
ft. (S5-67-3). Free swelling indices of the three samples were 6 for lower 5
feet, 2-1/2 for middle, 5' and 1-1/2 for top 5 ft. (Rao, 1975). It can be
seen from figure 16 that the difference in free swelling properties is attri-
butable to differences in the petrographic composition of the coals.
Concentrations of inertinite for the three samples are: lower, 5.4%, middle,
20.8% and upper 35.0% respectively (Figure 8). In order to obtain a fresh
sample Warfield et. al (1969) drilled four holes. 1In all drill holes the
lower half gave an F.S.I. of 4-1/2 while the upper half gave 2 to 2-1/2.
Since these samples were from a depth of 200 feet below the surface and

unweathered, the differences were not due to weathering effects. A comparison
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of ultimate analyses and heating values of Callahan's samples from the adit
(Callahan et, al, 1969) and wWarfield's drill hole samples (1969) were alike
and showed that weathering did not affect the adit samples, Lower moist-
mineral matter free heating values of some of the other outcrop samples re-
flect effects of weathering of these surface samples (Table 6).

The concentration of psuedovitrinite in the Kukpowruk River samples is
quite high, most samples having in excess of 13.0 percent (Table 38). Lipti-

nites in these coals are low, ranging from 1.9 to 6.7 percent,

West Utukok

Sample No's. 725 SP 63, 66, 69 and 77, all located along the seismic line
725 (Figure 31) showed similar petrographic composition (Table 39). Concen-
tration of semifusinites ranged from 12.1 to 14.6 percent, the highest of all
the samples in the region. These four samples had the highest total inerti-
nites and lowest liptinites (Figure 20). All of the samples along the seismic
line RSXN contained some concentration of exsudatinite, and lower concentra-

tions of semifusinite (2.5 to 7.6 percent) and fusinite (1.5 to 4.6 percent).

Rokolik River

Coals from ‘the Kokolik River region showed extremely varied concentra-
tions of inertinite as well as liptinite macerals (Figure 18, Table 40).
Inertinite macerals ranged from a low of 0.4 percent to a high of 31.3 per-
cent., The Liptinite content in these samples ranged from 1.8 percent to a
high of 11.6 percent in sample number RSXNSP462, which contained the highest
concentration of cutinite (2.4 percent). The two samples with over 11 percent
liptinite were also very low in inertinite, indicating a wet, reducing
environment and lower pH level, resulting in preservation of liptinite, which

was not so for the majority of the coals of the study region,
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Archimedes Ridge

Archimedes Ridge cocals are, in general, of highest rank of all the coals
in the study region, indicating their deepest burial before their uplift to
their current position at the foothills of the Brooks Range. Inertinite
showed a very wide range of concentrations from a low of 0.2 to a high of 40
percent (Figure 19). Semifusinite and fusinite are the principal inertinite
macerals. Liptinite concentration is quite low, ranging from 0.2 to 8.3. 'The
principal liptinite is resinite and in most samples exceeds every other lipti-
nite maceral (Table 40). These coals generally have a fairly high concentra-

tion of pseudovitrinite,

Elusive Creek

Most of the Elusive Creek coals have a fairly low concentration of lipti-
nites (Figure 21). Only a small portion of the samples exceeded 5 percent
liptinite., Most of the sample contained thick cutinite and exsudatinite.
However, resinite and sporinite were the principal liptinites (Table 42). The
inertinite was of intermediate concentration, ranging from 1.4 to 33.4 (18
percent of this being fusinite). All samples from seismic line 632 contained

exsudatinite and alginite and were generally high in pseudophlobaphinite.

Central Utukok River

Liptinite and inertinite concentrations in coals in this region were
quite variable. Coals along seismic line 725 had a lower concentration of
inertinites as well as liptinites compared to those of seismic line 632. A
majority of the samples along this seismic line (632) had fusinite as the
principal inert maceral (Figure 22). In a majority of the sample, thick

cutinite exceeded normal thin walled cutinite (Table 42).




East Utukok

Samples along seismic line 603 (Figure 34) had very low inertinites and
high liptinites (Figure 17). Sample number R3XNSP449 had an unusually high
liptinite maceral content (18.5 percent), and 11.3 percent of this was
sporinite (Table 44). This sample had the highest exsudatinite concentration
(3 percent) supporting the suggestion that this maceral originated from the

other primary liptinites.

Lookout Ridge

The coals from Lookout Ridge (Figure 35) had a medium range of concentra-
tion of liptinites ranging from 2.4 to 8.0 percent, and inertinite ranging
from 3.5 to 24,8 percent (Figure 23). Sample R7XNSP531 had an unusually high
concentration of 2 percent thick cutinite (Table 45). Fusinite, semifusinite
and inertodetrinite are all equally distributed in these coals. Some samples
in this group were unusually low in pseudovitrinite and at the same time high
in inertodetrinite and liptodetrinite (under other liptinite) indicative of
degradation due possibly to the transportation that these macerals might have

undergone.

Tunalik Test Well

The coals from Tunalik Test Well (Figure 36) had intermediate levels of
concentrations of liptinites and inertinites (Figure 24). Resinite was by far
the most abundant of the liptinites, whereas fusinite was the most abundant of
the inertinite group of macerals, (Table 46). Samples toward the top of the
test well, from 220 to 490 feet, showed high concentration of inertodetrinite
and liptodetrinite (as other liptinites) indicative of a changing environment
and eventual cessation of deposition of coal. Compared to other samples in

the study area, pseudovitrinite concentration is generally low.
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Kuk River

Kuk River coals (Figure 37) had low liptinite, ranging from 1.3 to 6.0
percent and high inertinite, ranging from 5.4 to 53 percent (Figure 25),
Sporinite is the principal liptinite (Table 47), Thick cuticles are rare.
Semifusinite was the principal inertinite maceral. Sample 7125Pl11 with
highest inertinite had 36.6% semifusinite, 2.7% globular macrinite and 8.4%

inertodetrinite. All of these were in the highest concentration of all the

Ruk River coals sampled.

Peard Bay Test Well
The coals from the Peard Bay Test Well (Figure 38) are generally high in
vitrinite, with intermediate concentration of liptinite (2.8 to 7.6 percent)

and lower inertinites (0.9 to 11.0 percent) (Figure 26, Table 48).

East Simpson Test Well. Umiat and Ikpikpuk Coals (Figures 27, 39, 40 & 41)

The East Simpson Test Well sample had an unusually high concentration of
resinite (6.6 percent). Semifusinite was the principal inertinite. Inertode-
trinite was in fairly high concentration (8.2 percent) (Table 49).

Coal from Umiat had very low inerts (Table 50), Fusinite is the princi-
pal inertinite maceral in Ikpikpuk coal. The principal liptinite is resinite
(Table 51).

Trend Suixface Analysis
Trend surface analysis was done for vitrinite reflectance (Figure 10),
inertinite concentration (Fiqure 11) and liptinite concentration (Figure 12).
These analyses were conducted on statistically valid samples using Surface II,
a computer software system, and an HP 7221 plotter. Trend surface analysis

consists of fitting a 3rd degree polynomial equation of the geographic coordi-
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nates to a third variable, such as reflectance, using a method of least
squares. These values are then graphically depicted by contour lines.

Samples included in trend surface analysis were either surface or near
surface drill samples., Test well samples were excluded from this analysis.
Reflectance curves in Figure 4 show an increase in reflectance from 0.50 in
the NE to 0,80 in the SW, indicating several thousand feet greater depth of
burial, uplift and erosion in the foothills than in the coastal plains.

Figure 13 by Callahan (1980) is a block diagram of principal depositional
environments, influencing the distribution of coal facies during deposition of
the Nanushuk group, and trend surface analysis supports the ideas presented in
the diagram.

Figure 11 shows a general trend of low inertinite in the coals of the
foothills, i,e,, those that have been buried by gradual and continuous
subsidence apparently maintained a higher water table that preserved reactive
macerals, This is in contrast to coals of Cape Beaufort and the coastal
plains that are high in inert macerals resulting from lowering of the water
table by several tens of feet, exposing the peaty material to dry oxidizing
conditions, Trend surface analysis of liptinite (Figure 12) shows a higher
concentration of liptinite toward the foothills region, coinciding with a low

concentration of inertinite,

Reflectance and Micrabardness of Macerals
Table 3 and Figure 9 shows the variation of reflectance and microhardness
of macerals for 12 coals that vary in vitrinite reflectance from 0.55 to 0.86
percent. The large range of reflectance and microhardness for inertinite
macerals is obvious., Any prediction of coal liquefaction yields, based on
concentration of inertinite for these coals, needs to take into account the

role of lower reflecting, and possibly reactive, inertinite macerals.
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OF THE NANUSHUK GROUP .




The microhardness and vitrinite reflectance data from the twelve
representative coal samples were compared with similar data from other U.S.
coals used by Davis (1978, Fig. 17) to demonstrate the variation of
microhardness with respect to vitrinite reflectance, Ten of the twelve coal
samples compared favorably with those coals used by Davis, and fell within the
established limits, but SS 70-80, a surface sample and DH 72-11, a drillhole
sample exhibited higher microhardness values than their related vitrinite
reflectance values would imply. This abnormality cannot be related to
weathering since one is a weathered surface sample and the other is a fresh
drill core sample, and therefore would more likely represent an extention of

the limits of the microhardness values.

Liquefaction Potential of Northern Alaska Coals

Extensive investigations conducted, Davis, Spackman and Given, (1976) at
the Pennsylvania State University on the correlation of coal characteristics
to liguefaction yields have concluded the existance of a linear relationship
between concentration of total reactive macerals (vitrinite and exnite) and
percent conversion., Conversion is also strongly influenced by rank as well as
geological province as shown by Yarzab, Given, Spackman and Davis (1980).
Davis et. al (1976) suggest that coals ranging in vitrinite reflectance
(R max) from 0.5 to 1.0% and containing an excess of 70% of total reactive
maceral (volume percent mineral contain basis) are predicted to have optimum
liguefaction yields. Most of the coals in the study area meet the rank
criteria and majority of them will meet total reactive macerals criteria.
Concentrations of total reactive macerals in northern Alaska coals varied
widely from a low of 47 percent to a high of 99 percent, However, Cape
Beaufort coals are generally lower in total reactive macerals than those coals

from the Utukok River and Archimedes Ridge areas. The coals from these two
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areas would therefore be preferable as feed stock for coal liguefaction. The
detailed petrological information present in this report would be of special
significance for preliminary screening of the coal seams for consideration as

liquefaction feed stocks.

Conclusions

A reconnaissance petrological investigation of Northern Alaska coals
revealed:

a) Vitrinite reflectance of most of the coals in the study area ranged
from 0.5 to 0.9 percent. Rank indicated by moist, mineral-matter—-free heating
values as compared to rank indicated by vitrinite reflectance revealed that
many of the auger hole samples and seismic shot hole samples taken from less
than 40' depth were weathered. This is in support of conclusions reached by
Callahan and Martin (1980).

b) Coals in the foothills region are of highest rank, i.e., have
highest vitrinite reflectance. This indicates greater depth of burial, uplift
and erosion in this region, and to a lesser extent possible thermal effects
associated with the tectnics and uplift of the Brooks Range as indicated by
severe folding of beds in this region.

¢) Trend surface analysis showed that coal seams in the foothills
region are more highly concentrated in vitrinite and liptinite macerals that
are considered reactive for liquefaction.

d) Trend surface analysis further showed that inertinite concentration
is lower in the foothills region and increases in northward and westward
directions.

e) The high concentration of semifusinites and macrinites in the Cape

Beaufort region could be indicative of lower water table and drier
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environment. The coals in the foothills region have lower inertinite, in
indicating that the water table kept pace with coal formation, through
progressive subsidence., Scarcity of pyrite in coal emphasises the absence of
marine incursions during coal formation.

f) Inertinite macerals, particularly semifusinites and macrinites,
showed wide variation in reflectance and microhardness that could be
indicative of possible reactivity of these macerals in part during

liquefaction processes.
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TABLE 4 Proximate and Ultimate Analyses of Corwin Bluff Coals

[=+
.
=
-

L
e
o
[5]
o

Heating
Thickness Moisture ash, Volatile Fixed Value
Sample No. *Basis Location (feet) ) 3 Matter,$ <Carbon,% BIU/ 1b, C,%
85 70317 1 T 65 R54W SBC28, 2,5 8.8 13.3 30.8 47.1 10,038 58.6
2 38.7 61.4 11,729 75.3
S5 7049 1 T 65 Ro4W SEC28. 7.0 5.3 48.7 18.7 27.3 6,049 35.1
2 35.0 65,0 12,757 76.3
58 70-W27 1 T 65 RS54W SEC28. 1.5 11.9 7.4 30.7 50.0 9,960 59.5
2 37.6 62.4 10,829 73.7
S5 7028 1 T 65 RS4W SEC28, 2.8 13.4 13.6 32.2 40.48 8,349 51.1
2 43.2 56.8 9,738 70.0
85 7029 1 T 65 RSAW SEC29. 2.2 13.2 13.0 33.3 40.5 8,423 51.6
2 44.4 55.6 9,801 70.0
S5 T0-W304 1 T 65 R54W SECIO. 8.5 12.5 31.1 25.0 30.4 6,487 39.9
2 41.5 58.5 9,767 70.8
55 70-W30B 1 T 65 R54W SEC3A0. 1.7 13.2 11.0 33.8 42.0 8,932 54,5
2 44.0 56.0 10,14 72.0
58 70-W30C 1 T 65 R54W SEC30, 1.7 12.0 10.0 33.2 44.8 2,174 55.4
2 41.9 58.1 10,292 71.0
55 70-W30D 1 T 65 RS4W SEC30. 3.3 12.0 5.8 4.2 48,0 9,807 59.2
2 41.2 58.8 10,467 71.9
58 70-W30E 1 T 65 R54W SECA0. 4.0 15.7 30.3 24.8 29.2 5,814 36.3
2 43.3 56.7 8,645 67.3
85 70-W31A 1 T 65 RS4W SEC29. 2.5 14.1 2.9 33,1 49,9 9,858 60.3
2 35.6 60.4 10,181 F2.7
S5 70-W31B 1 T 65 BS4W SEC29, 4.0 14,0 11.3 32.8 41.9 8,527 52.8
2 43,2 56.8 9,709 70.6

* ] Pguilibrium moisture basis
2 V.M. and F.C. are dry, mineral matter free basis
Btu/lb, is moist mineral matter free basis
G, H, N, O, and S are dry, ash free basis
S8 - Surface Sample ’
G, A, F - Surface Sample, The letter being the initial of the sample collector. G - Gary Martin, A - Carl Almguist
DH - Drill hole AH - Anger hole SP - Shot Point (Siesmic Shot hole)
Sample Number Includes Date
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TABLE 4 Proximate and Ultimate Analyses of Corwin Bluff Coals (continued)

Heating

Value

5,3

0,%

C,% H,% N3

BTU/ 1b.

Matter,t Carbon,%

Volatile Fixed

Ash,
3 3

Thickness Moisture
(feet)

Location

*Basis

Sample NO.

66.3
78.9

11,325
11,985

54.7
65.4

29,
34.

5.1

10.8

1.0

T 65 R54W SEC29.

1
2

55 T0-W32A

66.2
76.0

11,032
11,768

5.8 56.3
65,2

1.3

2.5

T 65 R54W SEC2S.

1
2

§5 70-W32B

6.3

12.4

1.0

T 6S RS4W SEC25.

1
2

58 70-W12C

(o Tl
o0

20.2
15.7

—

-t

o
-+ ~r

68.0
78.7

11,267
12,051
12,362
12,929
11,995
12,887

58,2
67.1

6.0 28.1
32.1

7.7

6.0

T 65 R54W SEC29,

1

(]

88 70-W33U

71.1
79.4

50.6
56.7

39.
43.

6.3 4.0

6.5

T 65 R54W SEC29.

1
2

55 70-W33M

68.5

39,0 48.2

6.4 6.4

6.0

T 65 R54W SBEC29,

1

85 70-Wi3L

78.5

55.6

44.4

62

oo

5.7 9.2

6.3

T 65 RS6W SEC36.

1
2

85 70-W73

7.1

T 75 R56W SEC2. 4.4 13.9

1
2

85 70-W74

9.5 7.8

10.8

T 65 R56W SEC36.

1
2

55 70-WBD

11.0 34.3 42.8 9,161 55.1
43.7 56.3 10,401 71.5

11.9

2.2

T 75 R56W SEC 2.

1
2

58 70-W82

11.2 19.7 32, 36.5 8,175 49.4
45, 54.1 10,388 71.5

3.1

T 75 R56W SEC 2.

55 70-W8&3

32. 47.9 9,811 59.1
40. 59.8 10,766 73.1

8.2

11.0

3.3

T 65 R55W SEC31.

1
2

S8 70-wB8
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TABLE 5 Proximate and Ultimate Analyses of Cape Beaufort Coals

Heating
Depth/Interval Moisture Ash, Volatile Fixed Value
Sample No. Lecation (feet) % % Matter,® Carbon,% BTU/1b. C,% 0,%
AH 73-1 1 T 45 R48W SEC12. 4.5- 17.5 6.6 26.8 23.4 43.2 8,586 51.3 17.2
2 33,0 67.0 12,090 77.0 17.0
AB 73-1A 1 T 45 R4BW SECL2. 4.5- 8.0 7.0 17.1 23.2 52.7
3 29,2 70.8
2H 73-1B i T 45 R48W SEC12. 8.0- 12.0 11.3 32.0 22.0 34,7
2 35,9 64,1
AR 73-1C 1 T 4S5 R48+ SEC12. 12.0- 16.0 6.6 31.7 22,1 39,6
2 3.1 66.9
AH 73-1D 1 T 45 R4S SECLl2. 16.0- 17.5 6.4 33.8 23,2 36.6
2 35.9 64.1
AH 73-2 1 T 45 R48W SEC 1. 2.7- 7.5 9.9 20,1 28.4 41,6
2 35.1 60.9
a1 73-3 1 T 35 R4BW SEC36. 3.0- 9.8 12.2 12.6 28.5 46.7 9,197
2 37.1 62.9 10,641
AB 73-4 1 T 35 R47TW SEC14. J.0-  13.5 10.2 5.6 31.0 53.2 10,778 64.1 5.1 1.4 23.6 0.2
2 36.4 63.6 11,470 76.2 4.7 1.7 17.2 0.2
M 73-5 1 T 35 R47W SEC23, 4.3- 12.8 10,2 13.4 26,7 49.7 9,651 58.5 4.3 1.1 22.5 0.2
2 33.9 66.1 11,284 76.7 4.1 1.4 17.6 0.2
A 73-6 1 T 35 R47TW SECLS. 4.2- 12.0 11.1 9.9 29,5 49.5 9,776 59.4 4.6 1.1 24.8 0.2
2 6.7 63.3 10,943 75,2 4.3 1.4 18.8 0.3
AR 73-8 1 T 35 RATW SEC2S. 4.5~ 19.2 11.2 10.5 29.3 45,0 9,643 58.4 4.6 1.1 25,2 0.2
2 36.7 63.3 10,876 74.6 4.3 1.3 19.6 0.2
A 73-10A 1 T 35 R4TW SEC13, 5.2- 7.5 10,2 8.4 26.4 55.0
2 31.% 68.1
A1 73~10B 1 T 35 R4TW SEC13. 11,2- 14,2 10.5 4.8 30.9 53.8
2 36.2 63.8
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TABLE 5 Proximate and Ultimate &nalyses of Cape Beaufort Coals {(continued)

Reating
Depth/Interval Moisture Ash, Volatile Fixed Value
Sample No. *Basis Lecation {feet) % % Matter,¥ Carbon,% BIU/lb. C,% H,3% N,% O, %
AR 73-10C 1 T 35 R47W SEC1]. 7.5 11.2 10.6 5.7 30.0 53.7
2 34.6 65.4
AH 73-23A 1 T 35 R4A7TW SEC25. 4,5~ 7.9 12,5 10.4 30,2 46.9 9,424 57.2 4.8 1.1 26,3
2 8.4 6l.6 10,619 74.3 4.4 1.4 19.7
BH 73-23B 1 T 35S R47TW SEC25. 7.9~ 10.9 11.8 15.1 29.6 43.5
2 39.5 60.5
AH 73-24 1 T 35 R4TW SBEC23. 3.8~ 10.0 12.1 10.5 29.6 47 .8 9,480 57.1 4.7 1.0 26.5
2 37.6 62.4 10,700 73.9 4,3 1.3 20.2
AR 73-25A 1 T 35 R47W SEC21. 4.0- 8.0 13.1 11.8 2B.1 47 .0
2 37.6 62.4
AH 73-25B 1 T 35 R47TW SEC23. 8.0~ 12.0 11.4 31,7 21.8 35.1
2 35.4 64.6
A 73-25C 1 T 38 R4TW SEC23.  12.0- 17.3 9,7 9.0 29.6 51.7
2 35.8 64.2
AH 73-27 1 T 35 R47W SECL7. 4.2- 17.0 10.9 4.4 30.8 53.9 10,669 64,0 5.0 1.3 20,1
2 36.1 63.9 13,200 75.4 4.4 1.6 18.3
AH 73-29 1 T 55 RS50W SEC32. 6.3- 13.0 5.6 6.9 32.1 55.4 12,178 70.2 5.0 1.4 16.3
2 36.2 63.8 13,162 B80.3 5.0 1.6 12.9
AH 73-31A 1 T 55 R51W SBEC25. 5.8~ 12.0 i10.4 27.8 22.4 39.4 7.339 46.0 3.6 .7 2.7
2 33.8 66.2 10,487 T4.4 3.9 1.2 20.3
AH 73-31B 1 T 55 RS51W SEC25. 12.0- 19.5 12.6 25.1 25.2 37.1
2 38.4 6l.6
AR 73-32 1 T 58 RS0W SEC30. 3.2= 16.0 8.9 18.5 27.0 45.7 9,359 55,7 4.5 1.0 20.0
2 35.8 64.2 11,701 76.6 4.8 1.4 16.8
AH 73-34 1 T 55 RS0W SECI1S. 4.5- 8.8 6.6 11.2 27.4 54.8
2 32.6 67.4
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TABLE 5 Proximate and Ultimate Analyses of Cape Beaufort Coals {continued)

Heating
Depth/Interval Meisture hsh, Volatile Fixed Value

Sample No. *Basis Location (feet) % % Matter,¥ Carbon,t BTO/1b. C,% H,% N3 Q,% 5%
AH 73-36 1 T 55 RS0W SECLO0. 7.5- 13.5 10.7 9.6 29.3 50.4 9,926 60.1 4.7 1.2 24.0 0.4

2 36.0 64.0 11,073 75.4 4.4 1.6 18.2 6.4
H 72-11 1 T 55 RS0W SEC17. 84.5- 91.7 5.3 21.0 28,5 44.2 10,176 59.5 4.6 1.0 13.7 0.2

2 38.5 61.5 13,168 80.8 5.3 1.3 12.4 0.3
BH T74-9A 1 T 55 RS0W 7.8 16,8 9.5 0.4 30.8 56.3

2 34.1 €5.9
AH 74-9B 1 T 55 R50W 16,8~ 22,8 7.5 2.0 32.1 58.4

2 35.4 64.6
AH 74-5C 1 T 5§ R50W 22.8- 28.8 5.2 0.7 34.6 58.5

2 36.7 63.3
AR 74-11 1 T 55 R50W 12,0~ 17.5 5.9 6.6 28.7 58.8

2 32.4 67.6
AH 74-14A 1 T 55 RSOW 3.0- 8.0 8.6 1.8 24.7 62.8

2 27.9 72.1
2H 74-15 1 T 55 R50W 4.0- 9.0 13.9 5.8 35.8 44,5

2 44.3 55.7
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TABLE 6 Proximate and Ultimate Analyses of Kukpowruk River Coals

Heating
Thickness Moisture Ash, Volatile Fixed value
Sample Ne., *“Basis Location {(feet} % % Matter,% Carbon,% BTU/1b. C,% H,% N3 0.% 5%
85 67-1 1 T 15 R44W SECZE 5.0 3.9 3.1 41.6 51.4 13,528 76.4 5.6 1.4 13.3 0.2
2 44.6 55.4 13,997 82.1 5.6 1.5 10,6 0.2
55 67-2 1 T 15 R44W SEC28 3.0 4.2 7.4 35.4 53.0 12,432 71.9 5.0 1.1 14.4 0.2
2 39.6 60.4 13,514 4.3 5.1 1.3 12.1 0.2
58 67-3 1 T 1S R4dW SEC28 5.0 4.8 3.7 30.7 60.8 13,29 76.7 4.9 1.2 13.3 0.2
2 33.2 66.8 13,856 83.7 4.8 1.3 10.0 0.2
85 67-4 1 T 15 R44w SBC28 4.0 4.3 10.4 4.8 50.5 12,483 70.2 5.3 1.3 12.5 0.3
2 40.1 59.9 14,077 82.3 5,6 1.5 10,3 0.3
88 67-5 1 T 1S R44W SBC29 2.9 5.2 9.9 32.3 52.6 12,186 69.7 5.0 1.2 13.7 0.5
2 7.4 62.6 13,652 B2,] 5.3 1.4 10.7 0.5
S5 67-6 1 T 15 R44W SEC29 3.6 5.2 19.0 29.8 35.0 10,693 61.2 4.7 1.1 13.7 0.3
2 37.9 62.1 13,455 80.7 5.3 1.5 12.2 0.3
55 67-8 1 T 15 R44W SEC1Y 3.3 4.9 11,7 34.0 49.4 12,026 68.2 5,1 1.4 3.2 0.4
2 40.1 59.9 13,775 8.8 5.5 1.7 1.6 0.4
85 67~9 1 T 15 R44W SEC 8 5.3 6.2 2.8 35.7 535.3 13,032 74.4 5.5 1.5 15.5 0.3
2 39.0 61.0 13,467 .8 5.2 1.7 11.0 0.3
58S 67-10 1 T 15 R44W SEC 8 5.6 5.5 6.0 35.9 52.6 12,488 71.5 5.3 1.6 15,3 0.3
2 40.2 59.8 13,353 80.8 5.3 1.8 11.7 0.4
85 67-11 1 T 15 R44W S5eC 7 5.2 5.9 4,0 34.9 54.2 12,369 71.6 5.3 1.5 17.2 .4
2 jg.9 61.1 12,937 80.3 5,2 1.7 12.4 0.4
85 67-12 1 T 15 R44W SEC 6 8.1 7.5 19,3 28.4 44.8 9,983 57.4 4.6 1.0 17.3 0.3
2 37.4 62.6 12,626 78.5 5.2 1.4 14,6 0.3
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TABLE 7. Proximate and Ultimate Analyses of West Utukok River Coals

Reating
Depth/Interval Moisture Ash, Volatile Fixed Value
Sampie No. *Basis Location (feet) 3 3 Matter,% Carbon,% BTU/ 1b.
725 SP45 1 T SN R384 SEC3S. 94.0 —101.0 11.0 6.8 30.6 51.6 11,201 1.3
2 3.7 63.3 12,093 1.7
725 SP&3 1 T 4N R384 SEC 8. 85.0 — 90.0 14,2 4.8 33.1 47.9 11,064 1.3
2 40.5 59.5 11,675 1.6
725 5P66 1 T 4N R38+# SEC B. 85.0 — 89.0 12.3 18.1 26.0 43.6 8,915 1.0
2 36.0 64.0 11,078 1.6
725 5P69 1 T 4N R3BW SBC 9. 83.0 — 94,90 13.9 6.6 28.3 51.2 10,734 1.2
2 35.1 64.9 11,567 1.5
725 sP7? 1 T 4N R3& SECIS. 93.0 — 98.0 11.5 7.2 28.5 52.8 10,881
2 34.5 65.9 11,800
725 sp8l 1 T 4N R38W SEC15. 100.0 —104.0 14.5 4,1 32.0 49,4
2 38.9 61,1
725 5P131 1 T 38 RAI7TW SEC 5. 55.0 — 66.0 7.7 8.3 33.0 5.0 11,677
{two beds) 2 72.0 — 85.0 38.8 6.2 12,837
725 §P135 1 T 38 RI7W SEC 5. 18.0 — 27.0 25.8 9.3 30.4 34.5 8,936
{several beds) 2 46.90 54.0 9,933
R5XNSP340 1 T 3N RA8¢ SEC 4. 4.5 8.7 34.3 52.5 12,51%
2 38.9 61.1 13,827
RSXNSP354 1 T 38 388 SEC16. 92.0 — 5.3 7.1 34.6 53.0 12,813
2 39.0 61.0 13,888
RSXNSP359 1 T 3N R3GW SEC21. 6.2 4.3 36.8 52.7 13,048
2 40.8 59.2 13,700
RG5XNSP368 1 T 3N R3ISW SEC28. 62.0 — 6.0 5.2 10,8 32.1 51.9 12,227
2 37.5 62.5 13,855
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TABLE 7. Proximate and Ultimate Analyses of West Utukok River Coals (continued)

Heating
Depth/Interval Moisture Ash, volatile Fixed Value
Sample No. *Basis Location {feet) % % Matter,% <Carbon,% BTU/ 1b. C,% H.% H,% 0,% 5,3
RSXNSF384 1 T 2N R38# SEC16. 75.0 — 82.0 7.6 8.6 36.3 47.5 12,126 68.5 5.7 1.8 15.0 0.4
2 42.8 57.2 13,376 a.7 5.7 2,2 9.9 0.4
RSXNSPI94 1 T 2N R36W SEC2)1., 50.0 — 59,0 4.8 9.3 34.0 51.% 12,075 0.3
2 39.0 61.0 13,436
630 SP412 1 T 2N R4lW SEC ). 20.8 3.7 30.4 45,1 10,845 61.1 6.0 1.6 27.4 0.2
2 40.0 66.0 11,301 80.9 4.9 2.1 11.9 0.2
630 SP441 1 T 2N R41W SEC36. 98,0 —102.0 6.1 3.6 36.2 54.1 12,947 73.4 5.7 2.0 15.1 0.2
2 39.8 60.2 13,471 8.3 5.5 2,1 10.8 0.2
630 SP444 1 T 2N R4IW SEC36. 16.0 — 22.0 11.2 2,3 33.3 53.2 11,375 0.3
2 38.3 61.7 11,670
630 SP471 1 T 1N R41W SEC24. 4.8 9.7 31.1 54.4 12,618 71.6 5.2 1.3 11.8 0.4
2 35.7 64.3 14,108 83.8 5.4 1.6 8.8 0.4
F 12-79 1 T 1IN R4IW SEC13. 10.9 4.9 30.4 53.8 10,835 0.4
(outcrop) 2 35.7 64.3 11,445
F 20-79 1 T 1N R41W SEC26. 5.8 5.6 29.6 59.1 12,425 0.3
{outcrop) 2 33.0 67.0 13,226
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TABLE 8. Proximate and Ultimate Analyses of Kokolik River Coals

Heating
Depth/Interval Moisture Ash, Volatile Fixed Value
Sample No. *Basis Location {feet) % % Matter,% Carbon,$% BTU/1b. C,% H,% N3 0,% 5,%
605 5P 393 1 T 15 RIS SBC11. 22.0 — 27.0 8,2 14.3 20.2 49.3 10,136 59.4 4.9 1.9 18.8 0.7
2 35,2 64.8 12,004 76.7 5.1 2.5 14.7 1.0
605 5P 402 1 T 15 R3% SEC 9. 48,0 — 52.0 3.5 15.0 32.4 49.1 12,045 67.4 5,2 2. 10.0 0.3
2 38.8 61.2 14,374 82.7 5.9 2,6 8.4 0.4
605 Sp 428 1 T 1§ RI% SPEC1L. 15.0 — 30.0 6.6 8.0 30.9 54.5 11,125 66.0 4.8 1.2 19.8 0.2
2 35.7 64,3 12,186 82.5 5.2 1.6 10,4 0.3
605 5P 431 1 T 15 R3%W SBEC10. 7.6 6.4 30.9 55.1 12,133 0.6
2 35.5 64.5 13,042
605 5P 434 i T 1S R3S SECLO. 37.0 — 44.0 5.5 8.6 31.9 54.0 12,206 0.3
2 36.6 63.4 13,463
605 Sp 435 1 T 15 RI%W SEC10. 70.0 — 75.0 4,2 5.8 35.9 54.1 13,142 74.5 5.4 1.6 12.4 0.3
2 39.5 60.5 14,019 82.8 5.6 1.8 9.6 0.3
605 sSp 439 1 T 15 RIS SEC 9, 6.0 11.1 35.1 47.8 12,075 0.5
2 41,7 58.3 13,732
605 SP 442 1 T 15 R3%W SEC 8. 62.0 — 65.0 4,6 9.3 36.7 49.4 12,503 0.5
2 42,1 57.9 13,920
605 SP 447 1 T 15 R3% SEC §. 20.0 - 25.0 11.7 5.0 31.1 52,2 10,452 0.4
2 36.9 63.1 11,046
605 SpP 448 1 T 15 R3% SEC 7. 48.0 — 52.0 15.0 7.6 30.8 46.6 9,209 56.6 4.6 1.4 29.4 0.4
2 39.2 60.8 10,041 73.1 1.8 1.7 20.9 0.5
605 SP 454 1 T 18 RIS SEC 7. 60,0 — 73.0 4.6 5.0 1.6 58.8 13.006 0.3
2 34.6 65.4 13,750
605 SP 455 1 T 15 R40W SEC13. 10.0 — 15.9 10.5 7.6 30.9 51.0 10,634 63,7 4.5 1.2 22.5 0.5
2 YA 62.9 11,593 77.8 4.0 1.5 16.1 0.6
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TABLE 8. Proximate and Ultimate Analyses of Rokolik River Coals (continued)

Depth/Interval Beating
Thickness Moisture Ash, volatile Fixed Value
Sample No., *Basis Location (feet) % 3 Matter,% Carbon,t BTU/1b. <.
605 SP457 1 T 15 R4OW SEC13. 30.0 — 40,0 4.0 4.4 8.1 53.% 13,430
2 41.3 58,7 14,112
605 S5P46l 1 T 1S R40W SEC14. 49.0 — 58.0 4.0 6.0 36.7 53.3 13,351
2 40.4 59.6 14,293
6805 SP465 1 T 15 R4W SEClA. 45,0 — 55.0 4,0 6.1 33.5 56.4 13,313 74.8 5.6
2 36.9 63.1 14,267 83.3 5.8
605 SP467 1 T 1S R40W SEC15., 73.0 — 76.0 4.3 8.8 33.9 52.0 12,511
2 8.7 61.3 14,002
605 5P471 1 T 15 R40W SEC15. 60.0 — 70,0 3.8 11.0 34,6 50.6 12,607
2 39.8 60.2 14,311
605 SP472 1 T 1S R40OW SEC15. 82.0 — 85.0 .7 12.9 33.6 49.8 11,898 68.1 5.3
2 39.4 60.6 13,840 a1.7 s.8
605 SP474 1 T 15 R40W SEC16. 5.0 — 22,0 7.8 l4.6 28.5 49.1 10,312
2 35.7 64.3 12,243
UA 126 1 T 15 R40W SEC13. 1li.6 15.6 5.4 26.4 52.6 10,904 63. 5.6
2 33.0 67.0 11,585 80. 4.9
AH 3-78B 1 T 1S R39% SBC18. 11.8 13.9 4.7 28.4 53.0 10,069
2 34.86 65.4 10,615
AH 4-78 1 T 1S R3% SEC 8. 4.3 13.4 4.2 30.6 51.8 10,065
2 36.9 63.1 10,551
AH 12~78 1 T 1N R384 SEC32. 7.5 12,5 9.0 29.2 49.3 9,654
2 16.6 63.4 10,697
AH 16~78 1 T 18 RA% SEC 2. 8.9 12.7 6.3 30.0 51.0 10,050
2 36.5 63.5 10,784
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TABLE 8. Proximate and Dltimate Analyses of Kokolik River Coals {(continued)

Depth/Interval Heating
Thickness Moisture Ash, Volatile Fixed value
Sample No. *Basis Location {(feet} % 2 Matter,% Carbon,% BIU/1b. C,%
AH 18-78 1 T 15 R39W SEC11. 11.1 11.4 12.0 26.1 50.5 9,649
2 33.2 66.8 11,09
AH 19-78 1 T 15 R3% SBC14. 5.6 9.9 10,5 26.9 52.7 10,152
2 33.1 66.9 11,460
AH 21-78 1 T 15 R38¥ SEC 3. 7.5 8.8 14.8 24.9 51.5 9,939
2 32.0 68.0 12,830
AH 22-78 1 T 15 R34 SBEC 9. 6.9 11.3 9.2 29.4 50.1 10,020
2 36.4 63.6 11,132
AH 23-78 1 T 15 R38W SEC 4. 9.2 11.0 7.7 28.1 53,2 10,615
2 34.0 66.0 11,578
AH 25-78 )} T 1N R37W SEC32. 7.2 11.3 4.7 29.7 54,3 10,718 63.9 5.1 1.4 0.3
2 35.0 65.0 11,295 76.0 4.6 1.6 0.3
A 76-14 1 T 1N R38W SECZ7. B.2 10.86 2.9 29.7 57.8 11,225 67.0 5.1 1.2 0.3
2 32.9 67.1 11,587 77.4 4.5 1.4 0.3
A 78-15 1 T IN R38~ S5BC25, - 6.4 10.8 28.6 54.2
2 33.8 66.2
AH 1-79% 1 T 15 RI% SBECAL, -— 3.0 2.9 36.3 57.8 13,414
2 38.4 6l.6 13,857
A 4-79 1 T 15 R3BW SEC31. — 7.5 15.% 28.8 47.8 10,007
2 36,4 63,6 12,081
AH 5-79 1 T 25 R3BW SEC 6. — 6.5 9.4 29.8 54.3 11,227
2 34.8 65.2 12,511
AH 6-79 1 T 25 RABW SEC 7. - 7.8 9.0 i.i 52.1 10,944
2 36.7 63.3 12,138
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TABLE 9. Proximate and Ultimate Analyses of Archimedes Ridge Coals
Heating

Thickness Moisture Ash, Volatile Fixed value

Sample No. *Basis Location (feet) % % Matter,% Carbon,% BTU/lb, C,% H,% N.% G, 5,%

G 7637 1 T 45 R3%W SEC 7. 3.3 10.8 4.6 1.8 52.8 10,655 0.4
2 3.2 62.8 11,222

G 78-40 1 T 45 RA% SEC 7. 2.6 9.3 3.4 28,7 57.6 11,535 0.3
2 33.8 66.2 11,974

G 7641 1 T 45 R3% SEC 7. 7.2 8.4 2.8 32.2 56,6 12,416 0.3
2 36.1 63.9 12,802

G 7843 1 T 45 R40W SEC12. 11.2 7.1 3.5 31,2 58.2 12,106 0.3
2 4.7 65.3 12,591

G 78-55 1 T 4S5 R39% SEC 6, 2,0 4.2 7.2 30.8 57.8 12,673 0.5
2 34.2 65.8 13,749

G 7858 1 T 35 R39% SEC3l. 1.6 7.9 35.1 19.5 7.5 7.384 0.4
Eg 2 30.7 69.3 11,901

G 76-80 1 T 45 R40W SECI1Q, 8.9 6.4 3.6 32.2 57.8 12,283 70.0 5.1 1.5 19.5 0.3

2 35.5 64.5 12,793 77.8 4.9 1.7 15,3 0.3

G 7684 1 T 45 R40W SEC14. 11.5 5.4 6.4 30.7 57.5 11,856 0.3
2 4.3 65.7 12,747

— (- 78=89 1 T 4S R39W SEC17. 2.0 4.4 8.6 28.5 58.5 12,534 0.3

2 B 31— 79— 13,826 -

G 78-93 1 T 45 R39% SEC16, 7.5 7.6 3.2 33.3 55.9 11,943 0.3
2 7.2 62.8 12,380

G 78-94 1 T 45 R40W SEC11, 6.9 7.2 4.1 30.0 58.7 11,954 0.3
2 33.5 66.5 12,511

G 78-97 1 T 45 R4OW SEC23, 1.0 9.2 10.9 28.8 51.1 10,479 0.6
2 35.2 64.8 11,886
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TABLE 10, Proximate and Ultimate Analyses of Elusive Creek Coals

Heating
Depth/Interval Moisture ash, Volatile Fixed Value
Sample Neo. *Basis Location {feet) % ) Matter,% Carbon,% BIU/1b,
605 sp 307 1 T 1S R35W SEC19. 5.0 — 15.0 4.7 11,5 31.8 52.0 10,410
2 37.2 62.8 11,899
605 SP 327 1 T 158 R36W SEC15. 38.0 — 52.0 10.8 5.4 32.8 51.0 12,341
2 36.7 61.3 i3,118
605 SP 328 1 T 15 R36W SEC15. 45.0 — 60.0 9.3 3.8 33.6 53.3 12,682 5.8
2 38,5 61.5 13,231 5.4
605 §P 329 1 T 15 R36W SEC1S. 56.0 — 70.3 8.4 5.5 34.2 51.9 12,662 5.7
2 39.4 60.6 13,465 5.6
605 5P 330 1 T 1S R36W SEC16. 64.0 — 80.0 7.1 .7 3.1 56.1 12,996
2 316.8 63.2 13,547
605 sp 331 1 T 15 R36W SEC16. 37.0 — 57,0 4.2 11,2 33.3 51.3 12,404
{zone) 2 38.7 6l.2 14,125
-“
o 605 SP 332 1 T 15 R36W SEC16. 23.0 — 30,0 7.9 5.3 .9 54.9 12,139
2 36.4 63.6 12,886
605 SP 336 1 T 1S R36W SEC16. 49.0 — 55.0 6.4 7.9 34.7 51.0 12,287
2 40.0 60.0 13,436
605 SP 337 1 T 1S R36W SEC17. 30.0 — 37.0 5.4 6.1 36.0 52.5 12,731
2 40.3 59.7 13,630
605 Sp 338 1 T 1S R36W SEC17. 21.0 — 30.0 4.4 4.3 37.8 53.5 13,518
——  ——t2-beds}— 2— - 910 —197.0 41.1 58.9 14,182
605 SP 339 1 T 15 R3I6W SEC17., 61.0 — 73.0 7.8 5.3 37.8 49.3 12,803
2 43.0 57.0 13,581
605 SP 340 1 T 15 R36W SECL7. 36.0 — 42.0 7.2 2.9 36.6 53.3 13,312
{2 beds) 2 84,0 — 90,0 40.6 59.4 13,747
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TABLE 10. Proximate and Ultimate Analyses of Elusive Creek Coals (continued)

Heating
Depth/Interval Meisture Ash, volatile Fixed Value
Sample No. *Basis Location {Eeet) % % Matter,% <Carbon,% BTU/1b. C,%
605 5P 342 1 T 18 R36W SEC17. 7.0 — 15.0 9.2 11.8 28,5 50,5 10,322 61.3
2 35.2 64.8 11,836 77.6
605 SP 147 1 T 15 R36W SBECiB. 90.0 — 95.0 7.8 3.3 37.7 51.2 13,222
2 42.2 57.8 13,726
137XSP 736 1 T 15 R36W SBEC28. 0.5 — 30.0 5.8 38.4 24.5 31.3 7,926
2 40.5 59.5 13,566
137XsP 737 1 T 15 R36W SEC2B. B4.0 — 86.0 3.8 37.3 25.5 33.4 8,449
2 40.1 59.8 14,174
13748P 742 1 T 15 R36W SBC22. 11.0 — 24.5 7.2 6.8 32.1 53.9 11,501
2 3.9 63.] 12,43
137XSP 744 1 T 15 R36W SEC22. 42.0 — 50,0 4.3 9.3 35.0 51.4 12,620
2 40.0 60.0 14,031
137XSP 745 1 T 1S R36W SEC22. 75.0 — 81.0 5.1 8.5 4.8 51.6 12,483 0.2
2 38,7 60.3 13,757
137X5P 749 1 T 15 R36W SECL5. 80.0 — 8.0 4.2 15,2 32.6 48.0 11,866 0.2
2 39,5 60.5 14,210
1374SP 753 1 T 1S R36W SBEC15. 93,0 —104.0 4.0 23.6 30.6 4.8 10,335 58.4 4,5 1.3 1.8 0.4
2 40,7 59.3 13,886 80.7 5.6 1.8 11.4 0.5
137XSp 752 1 T 1S R36W SEC15. 70.0 — 81.0 4.6 13.1 35.6 46.7 12,125 68.1 5.2 1.3 12,1 0.2
2 42.4 57.6 14,122 82.8 5.7 1.6 9.6 0,2
137XSP 755 1 T 1S R36W SEC11. 64.0 — 75,0 8.4 10.4 34.5 46.7 11,892 66.7 5.4 1.5 15.8 0.2
2 41.9% 58.1 13,408 8.1 5.6 1.8 10.3 0.2
1374SP 757 1 T 15 R36W SEC11. 33.0 — 37.0 4.4 13.3 34.4 47.9 11,905 67.5 5.0 1.3 12.7 0.2
2 41.0 59.0 13,906 82.0 5.5 1.6 10.8 0.2
137XsSP 758 1 T 1S R36W SEC1l. 50.0 — 92.0 4.8 23.6 31.1 40.5 10,198 0,2
2 41,9 58.1 13,693
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TABLE 10. Proximate and Ultimate Analyses of Elusive Creek Coals (continued)

Depth/Interval _ Heating
Thickness Moisture Asgh, Volatile Fixed Value

Sample No. *Basis Location (feet) % 3 Matter,% Carbon,$% BIU/1b. C,%
137XSP 764 1 T 15 R36W SEC 1. 63.0 — 66.0 9.8 38.4 23.4 28.4 7,186
2 41.8 58.2 12,287
13745p 765 1 T 1S R36W SEC 1.  45.0 — 48,0 18.8 40.1 20.1 21,0 5,664
2 44,4 55.6 9,997
137XSP 767 1 T 1N R35W SEC33. 35.0 — 37.0 3.5 27.5 31.1 37.9 9,877
2 43.1 56.9 14,067
137x8p 768 1 T 1N R35w SEC33. 40,0 — 42.0 4.0 41.5 25.6 28.9 7,709
2 43,3 56.7 13,982
137xsp 771 1 T 1N R35W SEC34, 70,0 — 75.0 10.4 46.2 17.5 25.9 5,662
2 37.8 62,2 11,317
137XSP 773 1 T 1N R35W SEC27. 54,0 — 59.0 19.0 10.9 28.4 41.7 10,136
2 39.7 60.3 11,486
137%sp 775 1 T 18 RASW SBC27. 86.0 — 90.0 12,3 13.0 29.3 45,2 10,719
2 38.4 61.6 12,482
1374sp 777 1 T 1N R35W SEC27, 31,0 — 41.0 7.0 6.0 5.7 51.3 12,545
2 40.6 59.4 13,414
137X5P 802 1 T 1IN R34w SEC 6. 32.0 — 35,0 1.5 10.6 36.5 49.4 12,681
2 41.8 58.2 14,332
137X5p 804 1 T 2N R34W 8BC31. 14.0 — 19,0 6.7 4.6 45.0 43.7 12,246
2 50.4 49,6 12,888
137XsSP 808 1 T 2N R34W SEC29. 72.0 — 76.0 5.0 16.2 30.0 48.8 11,390
2 7.0 63.0 13,805
AR 34-78 1 T 15 R36W SEC22. 7.5 8.6 9.0 29.4 53.0 10,774
2 35.1 64.9 11,930
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TABLE 10. Proximate and Ultimate Analyses of Elusive Creek Coals (continued)
Depth/Interval Heating
Thickness Moisture Ash, volatile Fixed Value

Sample No. *Basis Location (Eeet) ) Matter,% Carbon,% BTU/1b. C,% H,% N, & 0,% 5,%

AR 37-780 1 T 15 R36W SEC24. 11.1 11.1 7.5 29.8 51.6 10,532 0.3
2 36.0 64.0 11,460

AR 37-78L 1 T 18 RI6GW SEC24, 111 9.8 6.1 31.¢ 53.1 10,885 0.2
2 36.5 63.5 11,659

AH 43-78 1 T 15 R36W SEC24. 12.8 10.0 5.9 30.3 53.8 10,745 0.1
2 35.7 64.3 11,483

AR 48-78 1 T 1S R35W SECI?. 72.0 7.9 9.8 37.8 54.5 10,958 0.4
2 33.0 67.0 12,256

AH 56-78 1 T 1IN R35W SBEC32. 131 11.9 4,0 30.5 53,6 10,684 0.2
2 6.0 64,0 11,165

AH 60-78 1 T 1N R36W SECLO. 5.6 12,7 4.3 31.1 51.9 10,198 0.4
2 37.1 62.9 10,695

AR 81-78U 1 T 1N R35W SEC16. 6.6 10.0 2.3 3.0 56.7 11,114 0.4
2 35.2 64.8 11,612

AH 61-78L 1 T 1N R35W SEC16. 6.6 11.8 4.8 30.7 52.7 10,658 0.4
2 6.4 63.6 11,240

AH 63-78 1 T 1N R35W SECY7. 4,2 11.8 1.9 27.9 58.4 12,322 ¢.5
2 32,0 68.0 12,5%

BH 8-79 1 T 1N R36W SEC27. =t 11.0 9.0 31.5 48.5 9,754 0.3
2 38.8 61.2 10,806

AH 10-79 1 T 1N R35W SEC31. - 7.9 8.4 28.5 55.2 10,740 0.3
2 33.4 66.6 11,813

AH 13-79 1 T 1N R35W SBC28. — 9.8 2.1 33.4 54.7 11,173 0.3
2 37,7 62.3 11,432
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TABLE 10, Proximate and Ultimate Anaiyses of Elusive Creek Coals {(continued)
Heating
Moisture Ash, Volatile Fixed Value
Sample No. *RBasis Location 3 3 Matter,% Carbon,% BTU/1b, Lo Y H,% N,$ o,.% 5,%
AH 15-79 1 T 1N R35W SEC26. 10.9 2.9 32.9 53.3 10,881 0.4
2 37.9 62.1 11,21
AB 16-79 1 T 1IN R35W SEC26, 11.5 7.9 31.3 49.3 10,086 4.4
2 38.3 61.7 11,9029
AH 22-79 1 T 1N R35W SBX2S, 9,7 3.2 32.1 535.0 11,001 0.3
2 36.6 63.4 11,405
BH 25-79 1 T 1S R36W SEC 1. 13.8 10.6 29.8 15,8 9,024 0.3
2 38.7 61.3 10,192
AH 26-79 1 T 15 RIGW SECLZ. 10.2 6.8 30.8 52.2 10,590 0.4
2 36.6 63.4 11,437
AH 34-79 1 T 1N R34Ww SEC 8. 10.2 6.8 3z2.1 50.9 10,483 0.3
2 38.2 61,8 11,320
AR 35-7% 1 T 1N R34W SEC 8. 13,5 2.2 32.8 51.5 10,059 0.3
2 38.7 61.3 10,342
AP 36-79 1 T 1N R34W SEC B, 14.1 8.9 27.4 49.6 9,849 0.4
2 34.9 65,1 10,905
AH 37-79 1 T 1IN R34W SEC 5. 9.0 11.1 28.5 51.4 10,369 Q0.4
2 34.8 65,2 11,787
aH 38-7% 1 T 15 R35w SECN14. 12.4 3.1 31.5 53.0 10,660 0.4
2 37.0 63.0 11,029
78-35 1 T 1N R34W SEC22. 5.1 1.6 32.7 60.6 13,295 0.6
2 34,8 65.1 13,478
F 75~79 1 T1S R SBC3). 14,6 4.0 32.2 49.2 10,270 0.3
2 38.3 60.7 10,737
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TABLE 10, Proximate and Ultimate Analyses of Elusive Creek Coals (continued)

Depth/Interval Heating
Thickness Moisture Ash, Volatile Fixed Value
Sample No. *Basis Location (feet) 3 ) Matter,% Carbon,t BTU/1b. C,%
6325P300 1 T1S R37W SECL, 95.0 —~101.0 3.5 9.1 35.2 52,2 12,955 72.0 10.%
2 39.7 60.3 14,374 82.4 9.0
6325p307 1 T1S R37wW SEC 2. 62.0 — 63.0 4.3 7.0 34.9 53.8 12,845 72.5 12.4
2 38.8 61.2 13,911 gl.8 9.7
6325P321 1 TLN R36W SBEC28. 20.0 — 30.0 4.4 5.5 4.6 55.5% 13,146
2 8.1 €1.9 13,991
6325P322 1 TIN R36W SBECZ1, 87.0 — 98,5 4,2 6.8 36.2 52.8 12,915
2 40,2 59.8 13,950
6325P324 l TiN R36W SBEC2). 85.0 — 94,0 5.1 7.6 34.7 52.6 12,684 72.0 5.4 1.6
2 39.3 60.7 13,825 82.5 5.6 1.8
6325P340 1 T1N R36W SEC10. 32.0 — 42.0 4,6 4.6 34.7 56,1 13,377
2 37.9 62.1 14,084
6¥25p341 1 TLN R36W SEC 3. 93.0 —101.0 4.1 9,2 33.5 53.2 12,848
2 38.0 62.0 14,275
6325P342 1 TIN R36W SEC 3. 40.0 — 47.0 3.9 6.2 37.6 51.6 13,208 73.8 5.5 1.7
2 41,7 58.3 14,284 82.8 5.7 1.9
7345P216 1 T1S R35W SEC 9. 78.5 — B84.5 5.1 1.4 38.7 54.8
2 41.3 58.7
137xSP24 1 T3N R34W SBC28. 6.3 44,7 17.6 1.4
2 30.7 69.3
137xsp748 1 T1S R36W SBEC14. 85.0 — 100.0 5.6 24.0 29.3 41.1 = 10,097
2 39.9 60.1 13,632
UA 125 1 T 1N R34W SEC22. 11.5 12.0 2.4 30.4 i p) 11,242 65.9 5.2 0.3
2 35.4 64.6 11,541 77.0 4.5 c.4
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TABLE 11. Proximate and Ultimate Analyses of Central Utukck River Coals
Depth/Interval Heating
Thickness Moisture Ash, Volatile Fixed Value
Sample Mo. *Basis Location {feet) % 3 Matter,% Carbon,% BTU/1b. .8 H,% N,% 0,3 5,%
632 SP369 1 T 2N RI6W SBC22. 85,5 — 93.5 6.2 13.¢ 33.2 47.6 11,576 64.2 4.8 1.4 16.3 0.3
2 40.3 59.7 13,44 79.4 5.1 1.7 13.4 0.4
632 SP370 1 T 2N R36W SBEC15, 75.0 — 80.5 5.6 5.8 33.6 55.0 12,858 0.4
2 37.5 62.5 13,736
632 SP3H3 1 T 2N R36W SEC 2, 71.0 — 78,0 4,5 2.4 32.0 61.1 13,651 78,5 5.4 1.5 11.6 0.6
2 341 65.9 14,029 84.3 5.2 1.6 8.3 0.6
632 SP385 1 T 2N R36W SEC 2. 25,0 — 38.5 18.0 2.8 33.8 44.4 8,741 0.3
2 43.0 57.0 9,120
632 S5P392 1 T 3N R36W SEC35. 8.4 13.0 30.8 47.8 10,985 62,6 4.7 1.4 17.9 0.4
{several beds) 2 38,2 61.8 12,790 79.6 4.8 1.7 13.4 0.5
632 S5p400 1 T 3N R36W SEC23. 52.0 10,0 4.0 3.1 51.9 11,804 68,2 5.4 1.5 20.6 0.3
2 39.4 60.6 12,348 79.3 4.9 1.7 13.8 0.3
632 5P402 1 T 3N R36W SEC23. 60.0 — 69.0 10.3 5.8 28.8 55.1 11,791 0.3
2 33.9 66.1 12,589
632 Sp422 1 T 3N R36W SEC 2.  61.0 — 66,0 5.4 4.8 35.0 54,8 12,993 0.5
(two beds} 2 7.0 —103.0 38.6 6l.4 13,719
632 5P436 1 T 4N R36W SEC26. 82.0 — 90.0 11.4 6.2 Ry 50.3 11,225 0.3
2 38.5 61.5 12,035
632 SP440 1 T 4N R36W SEC24. 97,5 —102.0 11.6 11.7 28.9 47.8 10,327 0.3
2 36.8 £3.2 11,821
632 5pd42 1 T 4N RI6W SECI3. 66.5 — 73.0 10.6 8.6 0.8 50.6 11,776 67.1 5.4 1.3 17.1 0.5
2 37.2 62.8 12,985 82.3 5.3 1.6 10.3 0.5
632 spd47 1 T 4N R36W SEC12. 58,0 — 68.0 14.8 6.4 29.6 49.2 i0,782 0.3
2 37.2 62.8 11,585
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TASBLE 11. Proximate and Ultimate Analyses of Central Utukok River Coals {continued)

Heating
Depth/Interval Moisture Ash, Volatile Fixed Value
Sample No. *Basis Location (feet) 2 % Matter,t Carbon,% BTU/lb. C,%
632 SP467 1 T 5N RI5W SBC33. 101.0 —103.0 14.1 21.0 25.6 39.3 8,638 49.9 5.0
2 37.8 62.2 11,183 77.0 5.3
632 5P480 1 T SN R35W SECI16. 5.6 15.5 31.8 47.1 11,536 65.3 5.2
2 39.3 60.7 13,861 82.8 5.9
725 SP169 1 T 3N RI6W SEC26, 54,5 — 60.5 8.8 11.2 38.8 41.2 10,507 64,2 4.8
{two beds) 2 90.0 — 98.5 48.0 52.0 12,413 8.2 4.8
725 SP206 1 T 2N R35W SEC 2. 94,5 —100.5 4.8 5.6 31.1 58.5 13,070 73.1 5.5
2 34.3 65.7 13,928 Bl.6 5.6
725 SP216 1 T 2N R35W SEC 1. 63.0 — 68.0 5.5 5.8 33.2 55,5 12,858 72.6 5.3
2 37.1 62.9 13,721 €.9 5.3
725 5P219 1 T 2N R34W SEC 6. 52.5 — 60.5 7.1 11.9 307 50.3 11,286 64.7 4.9
2 37.2 62.8 12,956 79.9 5.0
725 §p222 1 T 2N R34W SEC 6. 24.0 — 32.0 9.6 12,9 29.5 48.0 10,013 59,2 4.9
2 7.2 62.8 11,641 76.4 4.9
725 5p230 1 T 2N R34w SEC 9. 9.5 ~-102,0 4.0 3.6 34.6 57.8 13,684 77.2 5.5
2 7.2 62.8 14,254 83.6 5.5
725 Sp271 1 T 2N R33W SEC28. 22,0 — 32.0 15.9 38.9 20.0 25.2 5,889
2 42.1 57.9 10,166
723 SP114 1 T 3N R34w SBC26, 85.0 — 91.0 13.2 3.2 30.2 53.4
2 35.8 64.2
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TABLE 12, Proximate and Ultimate Analyses of East Utukok River Coals

Heating
Depth/Interval Moisture ash, volatile Fixed Value
Sample No. *Basis Location (feet) % % Matter,¥ Carbon,$% BTU/1b. c,% H,% N,% O,%
603 5P21) 1 T 25 R30W SBEC12. 35.0 — 45.0 10.3 9.3 31.6 48.8 10,310 60.3 5.1 1.6 23,5
2 38.8 61.2 11.468 75.0 4.9 2.0 17.8
603 5P232 1 T 25 R3(W SEC 4. 70.0 — 80.0 6.0 15.6 33.9 44.5 10,998
2 42.3 57.7 13,234
603 SP267 1 T 15 R31W SEC22. 40.0 — 45.0 9.9 5.0 33.2 51.9 10,899
2 38.6 61.4 11,520
P 73-79 1 T 1S R33w SEC11. 17.2 4.7 29.6 48.5 9,475
2 37.6 62.4 9,985
R4 SP2 1 T 1N R32w SPC29. 12,0 — 22.0 4.7 25,9 30.7 38.7 9,632
2 42.4 57.6 13,389
R4 sp21 1 T 15 R33W 12.0 ~ 22.0 i0.5 12.7 29.0 47.8 9,733
2 36.8 63.2 11,287
725 5p342 1 T 1N R31W SEC19, 26.5 — 20.5 3.9 3.0 34.0 58.1
(two beds) 2 36.5 — 43.0 36.4 63.6
723 SP204 1 T 2N R31W SEC18, 68.0 — 74,0 14.3 2.1 32.2 51.4
2 38.2 61.8
RIXN SP39%0 1 T 4N R2%W SEC32. 30.0 — 40.0 26.5 5.5 26,1 41,9 8,580 51.4 5.9 1.1 35.9
2 37.9 62.1 9,123 75,7 4.3 l.6 18.1
RINN SP3IST 1 T 3N R29% SEC S. 78.0 — 90,0 32.7 7.2 25.5 34.6 8,119 46.9 6.9 0.9 is.0
2 41,8 58.2 8,803 78.1 5.4 1.4 14.8
R3XN SP443 1 T 2N R30W SEC13, 5.0 — 15,0 16.7 2.5 32.8 48.0 9,388 57.7 5.4 1.5 iz.6
2 40.4 59.6 9,650 71.5 4.3 1.8 22.0
R3XN SFP449 1l T 2N R3I0W SEC13. 15.0 — 21.0 19.0 12.9 30.4 37.7 7,331 44.8 5.0 1.4 3i5.6
2 43.7 56.3 8,513 65.8 4,2 2.0 27.5
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TABLE 13. Proximate and Ultimate Analyses of Lookout Ridge Coals

Heating
Depth/Interval Moisture Ash, volatile Fixed Value
Sarple No. *Basis Location {feet} % % Matter,% Carbon,t BTU/ 1b.
R7XN SP413 1 T 1N R28W SBC11. 30.0 — 40.0 7.1 2.9 36.4 53.6 12,391
2 40.2 59.8 12,795
R7XN SP428 1 T 2N R26W SEC35. 30.0 — 40.0 5.5 2.4 36.6 55.5 13,087
2 39.% 60,5 13,436
R7X1¥ SP445 1 T 2N R28W SEC14. 24.0 — 31.0 8.8 3.6 33.6 54,0 12,297
2 38.2 61.8 12,809
RN spdg2 1 T 3N R27W SEC18., 35,0 — 39%.0 5.8 12.0 32.7 49.5 11,661
{two beds) 2 54.0 — 57.0 38.6 61.4 13,42)
R7T¥N SP4B6 1 T 3N R2TW SEC 7. 71.0 — 62,5 17.0 4.4 34.6 44,0 8,847
2 43.7 56.2 9,289
R7TXN 5P488 1 T 3N R27W SBC 7. 64.0 — 71.0 8.5 9.2 33.3 47.0 11,472
2 42.1 57.7 12,738
R7XN 5P454 1 T 3N R27W SEC 6, 75.0 — 90.0 13.3 4.0 31.0 51.7 10,992
2 7.2 62.8 11,489
R7XN SP520 1 T 4N R27W SEC17. 55,0 — 63.0 14.6 4.1 35.4 45.9 11,033
(several beds) 2 43.3 56.7 11,550
R7XN SP531 1 T 4N R27W SEC 5. 25.0 — 32.0 10.9 5.4 31.0 52.7 11,347
2 36.6 63.4 12,062
R7XN SP582 1 T 6N R27W SEC25. 73.0 - 81.0 13.7 7.8 29.0 49,5 10,459
2 36.4 63.6 11,432
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TABLE 14 Proximate and Ultimate Analyses of Tunalik Test Well Coals (T10N R36N SEC20)

Sample No, Heating
Depth Interval Moisture Ash, Volatile Fixed Value
(feet) *Basis 3 % Matter,% Carbon,% BTU/1b. C,% H,% N,%
225.0- 735.0 1l 16,9 5.5 30.5 47.1 9,585
2 38.9 6l.1 10,191
220.0- 360.0 1 17.8 9.4 30.5 42.3 9,097
2 40,1 59.9 10,134
400.0- 430.0 1 18,5 6.8 29,6 45,1 9,584 53.9 6.1 1.0
2 39,1 60.9 10,341 72.2 5.3 1.3
430.0- 460.,0 1 16.6 10.9 28.8 43,7 9,365
2 38.9 61.1 10,620
470,0- 490.0 1 16.8 12.1 28.1 43,0 9,245
2 38.6 61.4 10,634
695.0- 705,0 1 18.8 6.5 28,7 46,0 9,687 55.4 6,2 1.1
2 37.9 62.1 10,422 74.1 5.4 1.5
725.0- 735.0 1 17.9 6.3 29.0 46.8 9,520 57.0 6.0 1.2
2 37.9 62.1 10,650 75.3 5.2 1.5
785.0- 800.0 1 17.3 11.1 29.1 42,5 9,439
2 39.8 60.2 16,720
910.0- 940.0 1 17.6 8.0 28.4 46.0 9,835
2 37.4 62.6 10,770
995,0- 1005.0 1 17.5 8.7 28,7 45.1 9,750
2 38.1 61.9 10,763
1025.0- 1140.0 1 16.9 7.2 27,6 48,3 10,079
2 35.7 64.3 10,938
1180,0- 1203.0 1 l6.4 5.7 30.3 47.6 10,360 54.8 6.1 1.3
2 38.4 61.6 11,042 76.7 5.4 1.7
1230.0- 1260.0 1 16.7 5.2 29.3 48.8 10,273
2 % g 62.9 10,895
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TABLE 14 Proximate and Ultimate Rnalyses of Tunalik Test Well Coals {(T10N R36N SBEC20) (continued)

Sample No. Heating
Depth Interval Moisture Ash, Volatile Fixed Value
(feet) *Basis % % Matter,% Carbon,% BTU/1b., C,% H,% N,% O,%
1305.0- 1410.0 1 15.6 6.2 29.7 48.5 10,488
2 37.5 62.5 11,254
1400.6- 1635.0 1 15.3 6.6 30.3 47.8 10,535
2 38.3 61.7 11,352
1650.0- 1672.0 1 16.0 8.0 28,7 47.3 10,155
2 37.1 62.9 11,119
1672.0- 1800.0 1 15.4 9.4 28.8 46.4 10,055
2 37.5 62,5 11,195
2 312 62.8 11,206 77.3 5.2 1.8 15.1
1905.0- 1915.0 1 13.9 10.7 29.2 46,2 10,187 57.8 5.9 1.3 23.8
2 37.9 62,1 11,522 76.7 5.7 1.8 15.1
1960.0- 1975.0 1 14.9 4.2 29.7 51.2 11,130
2 36.3 63.7 11,661
2015,0- 2020.0 1 14.9 6.6 29.7 48.8 10,754
2 37.3 62.7 11,579
2070.0- 2400.0 1 14.0 4.4 31.1 50.5 11,311
2 37.8 62.2 11,878
2480.0- 2490.0 1 12.1 7.1 29.6 51,2 11,287
2 36.2 63.8 12,232
2520.0- 2540.0 1 12.0 4.8 30.2 53.0 11,470 65.3 5.8 1.2 22,5
2 36.0 64.0 12,110 78.5 5.3 1.5 14.5
2580,0- 2600.0 1 12,1 4.6 31.3 52.0 11,599 65.9 5.9 1.3 21.9
2 37.2 62.8 12,209 79.1 5.4 1.6 13.3
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TABLE 15, Proximate and Ultimate Analyses of Kuk River Coals
Heating
Depth/Interval Moisture Ash, volatile Fixed Value
Sample No. *Basis Location (feet) % % Matter,% Carbon,% BIU/1b. C,% O % 5%
602 5P152 1 TiIN R25W SBC29, 75,0 — 80,0 19.8 12.9 28.9 38.4 8,560 50.9 1.2 29.3 0.3
2 42.1 57.9 9,947 75.6 1.8 17.3 0.5
703 sP98 1 TLIR R34W SEC35. 44.0 — 48.0 32.3 3.8 27.4 36.5
2 42.5 57.5
703 SP11C 1 TI11N R33W SBC30. 41.0 — 54.0 19.4 4.9 32.3 41.4
2 42.4 57.6
703 SP119 1 T11N RI3W SEC2)., 52.0 — 64.0 19.8 5.9 30.2 44.1 9,011 0.3
2 40.2 59.4 9,621
703 5P122 1 T11N R33W SEC22, 58.0 — 68.0 19.6 5.0 30.1 45,3
2 39.4 60.6
703 SP125 1 TLIN R33W SEC23. 49,0 — 58.0 17.8 3.8 a0.2 48,2
2 38,2 61.8
710 SP3 1 TI1N R35W SEC 6. 61.0 — 68.0 21.8 3.3 30,3 44.6
2 40.0 £0.0
712 8P 1 T12N R35W SEC27, 16.0 — 22.0 26.0 1.3 27.3 45.4
2 37.5 62.5
712 SP3 1 T12N RASW SEC27. 64.0 — 67.0 18.8 1.3 38.4 41.5
2 47.8 52,2
712 5P11 1 TIIN R35W SBC 3. 46.0 — 51.0 18.6 4.2 40.9 36.3
2 52.6 47.4
712 5P27 1 T11N RISW SEC26. 41.0 — 49,0 19.1 1.5 8.6 40.8
2 48.5 51.5
D4XNSP2S 1 T12N R34W SEC17. 20.3 1.8 38.1 39.8
2 48.8 51.2
D4XNSP2S 1 T12N RI4W SEC20, 19.¢ 5.4 3.1 40.6
2 45.3 54,7




TABLE 16. Proximate and Ultimate Analyses of Peard Bay Test Well (T16N R284 SEC2S)

88

Heating
Moisture Ash, Volatile Fixed Value

Sample No, % % Carbon,% BTU/1b. C,% 0,% 5,%

13500— 145.0 17.6 6.7 45.3 9;731 0.4
60.4 1¢,490

190.0- 200.0 1 17.3 5.0 45.4 9,892 0.7
2 58.9 10,457

250.0- 260.0 1 18.4 3.7 46.1 9,976 0.5
2 59.5 10,391

300,0- 310.0 1 17.1 4.8 45.8 9,948 0.8
2 59.1 10,499

345.0- 350.0 1 17.0 3.8 46.8 10,133 60.5 4.8 1.2 29.4 0.3

2 59.4 10,572 76.4 3.7 1.6 17.8 0.5

350,0~ 360,0 1 17.2 5.7 46.3 9,878 0,4
2 60.6 10,531

360.0- 365.0 1 17.9 5.5 45.9 9,812 0.4
2 60.4 10,435

400,0- 410,0 1 15.2 9.5 43.7 9,779 56.6 1.2 26.2 1.4

2 58.9 10,913 75,2 1.6 16.8 1.9

690,0- 700.0 1 14.9 3.2 47.0 10,678 0.5
2 57.7 11,070

750.0- 780.0 1 15,7 5.3 46.5 10,387 60.9 5.3 1.4 26.6 0.5

2 59,3 11,025 77.1 4.5 1.7 16.0 0.7

790,0- 800.0 1 15.3 6.5 45.7 10,222 59.4 5.4 1.4 26.7 0,6

2 59,0 11,003 76.1 4.6 1.7 16.8 0.8
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TABLE 17 Proximate and Ultimate Analyses of East Simpson Test Well No. 2 Coal

Heating
Depth/Interval Meoisture Ash, VYolatile Fixed Value
Sarple Mo, *Basis Location (feet) % % Matter,® Carbon,t BTU/1b, C,3 H,% N, % 0.% g,%
ESTW#2 1 TI9N R1IW SEC23. 79.0- 137.0 1.7 46.4 19.7 32.2 6,813 0.04
2 32,9 67.1 13,679

TABLE 18 Proximate and Ultimate Analyses of Umiat Coal

Reating
Moisture Ash, Volatile Fixed Value
Sample No. *Basis Location % % Matter,% Carbon,% BTU/1b, C,3 H,% N3 0,8 5,3
U7 spl2 1 T 25 R 3W SEC 2. 5.3 19.9 29.9 44.9 10,232 0.5
2 38.6 61.4 13,017
TABLE 19 Proximate and Ultimate Analyses of Ikpikpuk Coal
Heating
Moisture Ash, Volatile Fixed Value
Sample No. *Basis Location % % Matter,% Carbon,% BTU/1b. C,t H,% N, C,% 5,3
U2 SPe5 1 T 35 R13W SEC25. 14.6 42.9 15.3 23.2
2 40.4 59,6




Table 20 Reflectance Rank Distribution of Vitrinites

in Corwin BlLuff Coals

Reflectance Class

Mean Maximum

Sample Vv \ Y Vv \ Ref lectance
Number 4 5 6 7 8 -

Romg
8§ 70-W17 69 21 10 .69
85 70-wW19 40 60 .72
85 70-w27 40 82 B A
5S 70-wes 78 22 .67
85 70-w29 84 16 .49
SS 70-W3DA 48 42 10 .61
55 70-w30B 24 76 .52
S8 70-W30C 49 52 4 .91
§8 70-w30D 6 52 42 .67
88§ 70-W3DE 8 61 a0 .58
S5 70-W31A 11 59 ac .56
SS 70-w318 19 60 21 .55
SS 70-W32A 80 20 .68
§S 70-32B 5 86 Q .74
8S 70-w32C 72 28 .67
85 70-w3av 6 35 40 19 .71
SS 70-W33M 66 33 .58
§S 70-W33L 32 61 7 .64
§5 70-w73 60 36 4 .69
8S 70-W74 as 62 3 .64
§S8 70-wW80 8 a1 36 14 .61
SS 70-wB2 9 40 51 .57
8§ 70-wB3 10 78 14 .85
85 70-weaB 49 48 5 .70
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Teble 21

Reflectance Hank Distribution of Vitrinites

in Cape Besufort Coals

Ref lectance Cless

Mean Maximum

Semp le Vv \ v v v v Ref lectance
Number 4 5 B 7 8 8 10 —~

Rom%‘
AH 73-1 15 30 41 14 .21
AH 73-1A 9 71 16 4 .76
AH 73-1B B 42 29 21 .72
AH 73-1C 15 69 16 .66
AH 73-1D 24 56 20 .65
AH 73-2 60 22 18 Al
AH 73-3 12 68 20 .B4
AH 73~4 4 54 5 .61
AH 73-5 6 32 48 B B .71
AH 73-8 16 50 23 11 .68
AH 73-8 12 78 10 .62
AH 73-10A 68 22 10 .78
AH 73~-10B a0 62 8 .73
AH 73-10C 652 48 .69
AH 73-23A 78 22 .68
AH 73-23B 4 48 40 5 .68
AH 73-24 39 36 25 72
AH 73-25A 20 36 44 .67
AH 73-25B 25 35 36 8 .87
AH 73-2BC 8 64 27 1 .67
AH 73-27 24 56 20 .73
AH 73-29 29 53 28 .86
AH 73-31A 8 22 52 18 .74
AH 73-31B 58 42 |
AH 73-32 4 36 55 5 .70
AH 73-34 12 66 12 .78
AH 73-36 a 24 36 20 12 .74
DH 72-11 7 73 20 .65
AH 74-89A 14 €8 20 .84
AH 74-9B 25 51 24 .75
AH 74-8C 1 B5 4 .75
AH 74-11 71 29 .87
AH 74-15 15 58 24 5 .77

v v \Y " v
11 12 13 14 15

AH 74-14A 21 a5 24 5 1.36
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Table 22 Reflectence Rank Distribution of Vitrinites
in Kukpowruk River Coals

Reflectance Class Mean Maximum
Samp Le v v ' " Y vV Ref lectance
Number 4 5 B 7 B 2 -

RQEE
SS 67-1 78 22 .76
S5 67-2 48 52 .79
8S 67-3 20 42 38 .86
55 §7-4 21 55 24 .75
85 67-5 24 76 .82
S8 67-6 2a 43 31 .76
S5 67-8 58 40 2 .79
S8 67-8 18 72 10 .74
585 67-10 2 52 46 .70
S8 67-11 81 38 .69
588 B7-12 48 52 .70

Tabte 23 Reflectance Rank Distribution of Vitrinites
in West Utukok River Coals

Reflectance Class Mean Maximum
Samp le vV v v vV \Y v vV Ref Lectance
Number 4 5 6 7 8 9 10 -

RDEE&

725 SP 456 28 72 .60
725 SP B3 19 81 .63
725 SP B8 25 75 .60
725 SP &89 57 43 .60
725 SP 77 26 B85 9 .64
725 SP 81 29 61 10 .63
725 SP 131 4 86 10 .66
725 SP 135 61 35 4 .69
R5XN SP 340 14 68 28 .B6
RSXN SP 354 31 81 8 .83
A5XN SP 359 1 49 50 .79
RSXN SP 368 8 46 44 2 .79
RBEXN SP 384 14 54 32 .76
REXN SP 394 6 45 45 4 .80
630 SP 413 14 86 .73
- 630 SP 441 4 72 24 .68
630 SP 444 24 72 4 .72
630 SP 471 3] 34 50 10 .80
F 12-78 30 68 2 .72
F 20-79 2 63 35 .76
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Table 24 Hfeflectance Rank Distribution of Vitrinites
in Kokolik River Caals

Reflectance Class Mean Maximum
Semple \' vV v v v \Y \Y Ref Lectance
Number 4 5 6 7 A 9 10 =
Romy
605 SP 383 B 66 26 .B6
605 SP 402 6 58 34 2 .77
605 SP 428 4 29 62 5 .81
605 SP 431 18 69 15 .75
605 SP 434 8 66 24 2 .77
605 SP 435 24 69 7 .73
605 SP 438 30 40 30 .78
605 SP 442 32 64 4 ra
605 SP 447 a2 60 B8 .B2
605 SP 448 45 53 2 .71
605 SP 454 48 44 8 .B2
605 SP 455 6 64 30 .77
605 SP 457 40 40 20 .72
605 SP 481 2 3 82 10 .75
BO5 SP 465 40 54 6 .70
605 SP 467 4 18 84 14 78
605 SP 471 4 28 36 ae .75
605 Sp 472 20 55 25 .79
605 SP 474 8 56 32 4 .71
UA 1286 10 18 62 10 .96
AH 3-78 5 as 45 12 .72
AR 4-78 32 52 16 «73
AH 12-78B 4 24 52 20 .74
AH 16-78 63 33 4 .69
AH 18-78 76 24 .59
AH 19-78 25 75 .B3
AH 21-78 71 23 .57
AR 22-78 4 61 35 .58
AH 23-78 36 74 .72
AR 25-78 5 57 32 6 .68
A 78~-14 1 33 46 20 .73
A 78-15 ao 43 23 4 .74
AR 1-79 5 54 41 .78
AH 4-78 2 78 20 77
AH 5-79 66 44 .80
AH B6-79 7 63 28 2 .77
AH 7-79 22 66 10 2 .75
R5XN SP 450 6 27 65 2 .81
ASXN SP 457 8 55 37 .78
RSXN SP 458 10 57 33 .78
REXN SP 462 5 43 49 3 .69
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Table 25 HReflectance Rank Distribution of Vitrinites
in Archimedes Ridge Coals

Ref lectance Class

Mean Maximum

Samp Le \Y v v Y Ref Lectance
Number 6 7 8 9 10 11 -

Rom%
G 78-37 ao 57 13 .83
G 78-40 a8 50 12 .82
G 78-41 17 45 13 23 2 .90
G 78-43 20 50 30 .86
G 78-55 2 30 61 7 .83
G 78-58B 10 50 40 .89
G 78-80 4 14 58 24 et |
G 78-84 2 13 85 .72
G 78-88 59 37 4 .B0D
G 78-93 41 57 2 « 71
G 78-94 2 48 50 .78
G 78-97 22 62 16 .73
G 78-99 20 66 14 .84
133 X SP 431 35 B0 5 .72
133 X SP 432 46 41 9 .72
F 45-79 2 60 38 .78
F 47-79 1 5 84 10 .86
R5 SP 601 88 12 .88
RS 8P 605 78 22 w27
1837 X SP 656 100 .84
137 X SP 666 6 83 11 .96
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Table 26 HReflectance Rank Distribution of Vitrinites
in Elusive Creek Coals
Reflectance Classe Mean Maximum
Sample vV \Y v v Y Reflectance
Number 4 5 6 7 8 10 -
Rumﬁ
605 SP 307 4 44 46 .80
605 SP 327 38 48 14 .72
605 SP 328 2 45 48 6 .71
605 SP 328 62 48 .69
605 SP 330 e8 60 12 .72
605 SP 331 18 38 46 .77
605 SP 332 7 B0 13 .76
605 SP 336 12 64 24 .78
605 SP 337 27 68 B .74
805 SP 338 1 54 44 1 .71
605 SP 338 20 76 4 .74
605 SP 340 26 62 12 .72
605 SP 342 24 &0 16 .74
605 SP 347 8 65 26 .75
137 X SP 738 14 70 16 .76
137 X 8P 737 4 70 26 .76
137 X 8P 742 28 32 40 .65
137 X 8P 744 ) 15 30 50 .74
1837 X SP 745 29 44 27 .72
137 X SP 749 69 31 .69
137 X 5P 753 77 23 .68
137 X SP 754 18 54 23 4 .66
137 X SP 755 24 46 a0 .76
137 X SP 757 17 64 19 .66
137 X 5P 758 9 54 35 .80
137 X SP 764 20 63 17 .65
137 X SP 765 8 69 22 .68
137 X 8P 767 3 61 29 7 .68
137 X SP 788 12 53 as .69
137 X 8P 771 42 55 3 .72
137 X Sp 773 52 43 ) .70
137 X 8P 775 11 60 25 4 .68
137 X SP 777 5 61 34 .68
137 X SP 802 16 84 .72
137 X SP 804 56 44 .69
137 X SP 808 10 76 14 .76
AH 34-78 25 60 15 .74
AH 37-78V 53 44 3 .69
AH 37-78BL 5 86 9 .65
AH 43-78 4 62 28 5 .68
AH 48-78 5 55 40 .78



Table 26 Reflectance Rank Distribution of Vitrinitas
in Elusive Creek Coals (cantinued)

Reflectance Class Mean Maximum
Sample v v v v v v \ Hef Lectance
Number 4 5 6 7 8 9 10 =

ROmZ_
AH 56-78 14 81 5 .63
AH 60-78 18 72 10 .74
AH 61-78V 4 36 50 10 .81
AH 81-78L ) 45 49 .69
AH B3-78 34 51 15 .63
AH 8-78 32 80 18 .70
AH 10-79 52 48 v.79
AH 13-79 8 89 3 72
AH 15-78 10 88 2 74
AH 16-78 43 57 .71
AH 22-78 26 74 .72
AH 25-789 13 87 74
AH 26-78 31 69 .72
AH 34-78 4 36 55 5 71
AH 35-79 50 44 6 2 73
AH 36-79 19 60 a1 .84
AH 37-78 26 69 5 .B2
AH 3B-7%9 21 54 25 .76
78-35 14 78 8 .85
F 75-78 Ri:] 62 .60
UA 125 a3 67 - 71
632 SP 300 a4 24 48 24 .72
632 SP 307 8 68 24 .76
632 SP 321 a0 54 16 .74
632 SP 322 34 54 12 .73
632 SP 324 14 46 40 P i
632 SP 340 2 60 36 2 .80
632 SP 341 10 44 40 6 .79
632 SP 342 2 58 40 .78
734 SP 218 33 66 4 .73
137 X SP 748 3 59 38 .69
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Table 27
in Central Utukok River Coals

Reflectance Class

Reflectance Rank Distribution of Vitrinites

Mean Maximum

Samp le \Y \Y v v ' vV Reflectance
Numbar 4 5 6 7 8 9 10 -

Romz
632 SP 369 18 &8 14 .74
632 SP 370 8 62 ao .79
632 SP 383 4 84 12 .84
632 SP 386 16 B4 20 .85
632 SP 392 76 24 .67
632 SP 400 1 45 52 2 .68
§32 SP 402 1 20 70 2] .73
632 SP 422 2 66 32 77
632 SP 436 2 78 20 .67
632 SP 440 4 44 47 5 .70
832 SP 442 8 44 48 .69
632 SP 447 3 73 24 .87
632 SP 467 34 63 3 .61
632 SP 480 6 56 38 .78
725 SP 169 a0 46 4 .70
725 SP 206 45 50 5 .71
725 SP 216 8 94 .73
725 SP 219 9 56 2B 7 .78
725 Sp 222 3 63 24 .76
725 SP 230 28 43 28 .74
725 SP 271 3 87 10 .75
723 SP 114 59 41 .89
137 X 5P 24 48 52 .70

Teble 28 Reflectance Rank Distribution of Vitrinites

in East Utukok River Coals

Reflectance Class

Mean Maximum

Samp le vV Y v vV \Y Y Reflectance
Number 4 5 6 7 B 9 10 -
omg
603 SP 211 44 50 B .70
603 SP 232 4 32 52 12 .72
603 SP 267 40 60 .79
F 73-79 43 57 .71
R4 SP 2 18 74 8 .84
R4 SP 21 8 52 40 2 .79
725 SP 342 5 67 25 3 .78
723 SP 204 8g 12 .78
R 3XN SP 380 20 54 26 .B5
R 3XN SpP 387 66 34 .58
R 3XN SP 443 45 48 6 .81
R 3XN SP 449 26 58 16 .74
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Teble 29 Reflactance Benk Distribution of Vitrinites
in lookout Ridge Coals
Reflectance Class Mean Maximum
Sample vV V v v vV vV v Ref lectance
Number 3 4 5 B 7 B 9 -
Romﬁ
R7XN SP 413 ao B8 2 71
B7XN SP 428 10 65 25 .76
R7XN SP 445 2B 60 12 .73
R7XN SP 482 4 32 64 .60
R7XN SP 486 18 60 20 2 7B
R7XN SP 48B 11 63 36 .68
47XN SP 4394 4 78 18 .56
R7XN SP 520 B2 48 .60
R7XN SP 531 4 64 32 .58
R7XN SP 582 10 60 a0 .58
Table 30 HReflectance Rank Distribution of Vitrinites
in Tunelik Test Well Cosals
fepth Raflectance Class Mean Maximum
Interval v v \Y V v \Y \Y Ref lectance
Feet 1 3 4 5 6 7 8 =
Rom%
225-735 2] 82 .53
220-360 8 60 31 7
400-430 B3 17 .37
430-460 12 76 12 .43
470-490 8 81 11 .55
695-705 B89 11 .38
725-735 23 67 10 .63
785~800 a5 48 9 .54
910-840 12 60 28 .56
955-1005 12 47 41 .57
1025-1140 B 48 46 .98
1180-1203 7 75 18 .57
1230-1260 8 76 16 .56
1305-1410 52 48 2 .52
1400-1635 64 386 .60
1650-1672 10 62 28 .5B
1672-1800 24 64 12 .54
1830-18860 72 28 .57
1805-15815 20 71 8 .65
1960-1975 a7 58 5 .62
2015-2020 15 65 30 .56
2070-2400 B3 17 .58
2480-2480 32 68 .62
2520-2540 44 56 .61
2580-2600 16 80 4 .63
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Table 31 Reflactance Rank Distribution of Vitrinites
in Kuk River Coals

Reflectance Class Mean Maximum
Samp le v ' v v v Vv Raflactance
Number 3 4 5 6 7 8 -
Romg.
g02 SP 152 70 30 .58
703 SP 98 as 50 11 .52
703 SP 110 13 77 10 .55
703 5P 1149 A7 44 19 .60
703 SP 122 ] g2 10 .54
703 SP 125 A0 52 8 .B0
710 SP 3 42 b6 2 .51
712 SP 1 18 64 18 .63
712 SP 3 10 g1 g .54
712 SP 11 81 as .57
712 8P 27 72 20 8 .57
DAX2 SP 26 23 67 10 .82
DAXwW SP 29 25 75 .52

Table 32 Reflactance Rank Distributian af Vitrinitaes
in Peard Bay Test Well Coals

Depth Reflectance Class Mean Maximum
Interval A Vv v vV Vv Vv A Reflectance
Feet 2 3 4 5 6 7 g =
RDmZ
135-145 16 76 8 .54
180-200 A a7 52 7 .51
250-260 32 74 4 .55
300-310 4 24 72 .52
345-350 20 45 30 5 .58
350-3860 14 62 24 .57
360-365 24 60 16 .57
400-410 37 63 .51
690-700 43 52 .51
750-780 44 52 4 .51
780-800 48 48 4 .51
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Table 33 Reflectance Renk Distribution of Vitrinites
in East Simpson Test Well Coal

Reflectance Class Mean Maximum
Samp Le v v v vV vV Ref lectance
Number 9 10 11 12 13 =
om%
East Simpson #2 a3 62 5 1.11

Table 34 Reflectance Rank Distribution of Vitrinites
in Umiat Coal

Reflectance Class Mean Maximum
Samp Le v Vv vV v v Ref lectance
Number 5 B 7 8 9 E
_om}
Uu-7 spP 12 64 31 5 .68

Table 35 Reflectance Rank Distribution of Vitrinite
in Ikpikpuk Coal

Ref lactance Class Mean Maximum
Sample v ' vV v v Ref Lectance
Number 2 3 4 5 B ﬁ
om¥
u-2 SP 65 15 79 B .44
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Table 36 Distribution

of Macerals in Corwin Bluff Coals
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Table 37 Distribution of Macerals in Cape Beaufort Coals
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Table 37Distribution of Macerals in Cape Beaufort Coals (cont.)
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Table 38 Distribution of Macerals in Kukpowruk River Coals
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Table 39 Distribution of Macerals in West Utukok River Coals
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Table 40 Distribution

of Macerals in Kokolik

River Coals
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Table 40 Distribution of Macerals in Kokolik River Coals (cont.)
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Table 41 Distribution of Macerals in Archimedes Ridge Coals
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Table 42 Distribution of Macerals

in Elusive Creek Coals
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Table 42 Distribution of Macerals in Elusive Creek Coals (cont.)
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Table 42 Distribution of Macerals in Elusive Creek Coals (cont.)
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Table 43 Distribution of Macerals in Central Utukok River Coals
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Table 44 Distribution of Macerals in East Utukok River Coals
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Table 45 Distribution of Macerals in Lookout Ridge Coals
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Table 46 Distribution of Macerals in Tunalik Test Well Coals
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Table 47 Distribution of Macerals in Kuk River Coals
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Table 48 Distribution of Macerals in Peard Bay Test Well Coals
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Table 49 Distribution of Macerals in East Simpson Test Well Coal
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Table 50 Distribution of Macerals in Umiat Coal
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PSEUDO

CYT - SUB INERTODETRINITE
PHLOBAPHINITE OTHER /SCLEROTINITE
o
GELINITE PHLOB ALGINITE THICK MACRINITE GLOBULAR
APHINITE CUTINITE MAGRINITE

o
o %hao
.'.—.- g o
VITRINITE PSEUDO SPORINITE K RESINITE FUSINITE ! Fggml'TE
VITRINITE JEXSUDATINITE
VITRINITE

Corwin Bluff Coal Samples

SAMPLE NGO, VITRINITE LIPTINITE INERTINITE
§s 70-17 93.4 4.4 2.2
s 70-19 92.6 5.3 2.2
S5 70-27 88.8 4.8 6.4
85 70-28 88.0 10.0 2.0
S5 70-29 83.5 7.5 5.0
55 20-30A B85.8 4.6 9.6
S5 70-310B 93.8 3.0 1.2
$5 70=-30C 77.6 6.8 15.6
S5 70-30D 83.2 6.6 10.2
SS 70-30E 95.0 3.3 1.9
S5 70=-31A Bl.1 3.0 15.9
50 50 sS 70-318 74.3 8.1 17.6
SS 70-32A 62.3 6.6 3.1
§S 70-32B 70.9 2.9 26.3
85 70-32C 73.4 7.7 18.9
S5 70-330 59.3 3.1 36.1
55 70=-334 B6.5 1.5 12.0
§S 70-33L 89.0 4.6 6.4
SS 70-73 78.6 2.2 19.2
88§ 70-74 B7.7 4.5 7.8
35 70-80 8a1.4 7.3 11.3
S8 70-82 85.6 8.6 5.8
55 70-B3 BB.2 5.0 6.8
S 70-88 B84.0 5.4 10.6

LIPTINITE

I | !
50

INERTINITE

Figure 14 Ternary Diagrams of the Three Maceral Groups and their
Corresponding Macerals in the Corwin Bluff Coals.
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GELINITE

PSEUDO
PHLOBAPHINITE

VITRINITE

PHLOB
APHINITE

CUT - SuB
OTHER

ALGINITE

THICK
CUTINITE

PSEUDO SPORINITE

VITRINITE

Cape Beaufort Coal Samples

INERTODETRINITE
/SCLEROTINITE
(]
o
.Qo
(-]
MACRINITE GLOBULAR
MACRINITE

(-]

oO
&

%0

-3

o FUSINITE { SEMI

RESINITE
JEXSUDATINITE FUSINITE

VITRINITE Cape Beaufort Coal Samples (cont.)

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

AH 73-25A  68.0 4.3
AH 73-1 61.8 2.4 35.8 AH 73-25B 67.3 S
AH T3-IA 68.2 3.2 28.6 AH 73-25C  69.4 3.4
AH 73-18 62.7 3.3 34.0 AH 7327 87.2 1.9
AH 73-1C 62.0 3.8 X4.2 AH 73-29 87.9 1.7
AHOTILID 62,6 3.8 336 AH 73-31A 48.3 2.5
AH 73-2 65.8 Sy 29.0 AH 73-31B 63.2 2.4
AH 733 ST.3 1.7 41.0 AH 73-32  83.6 2.2
AH 73-4 £0.1 4.7 15.2 AH 73-34 68.4 2.8
AH 73-5 64.3 3.4 33.3 AH 73-36  76.7 2.9
AH 73-6 616 an 34.3 DH 72-11  90.4 2.6
AH 73-8 733 4.2 22.5 AH 74-9A  64.4 1.5
ANl 73-10A 67.6 2.0 30.4 AH 74-9B 82.0 2.0
AH 732108 87.4 3.1 a.5 AH 74-9C 9.7 1.3
Al 73-100 73.8 1.9 24.3 AH 7411 B7.9 0.9
A 73S23A 0 77.2 3.6 19.2 AH 74-14A 77.5 0.0
AH 73-23RB 78.1 4.9 17.0 AH 74-15 85.8 3.8
MM 73-24 911 2.1 8

LIPTINITE J 50 INERTINITE

Figure 18 Ternary Diagrams of the Three Maceral Groups and their
Corresponding Macerals in the Cape Beaufort Coals.
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PSEUDO CUT - 8UB INERTODETRINITE
PHLOBAPHINITE OTHER /SCLEROTINITE

LOB ALGINITE THICK MACRINITE GLOBULAR

GELINITE AgﬁlNITE MACRINITE

OWM
' ' FUSINITE t SEMI
VITRIN PSEUDO SPORINITE RESINITE
" \TE VITRINITE JEXSUDATINITE FUSINITE
VITRINITE
Kukpowruk River Coal Samples
SAMPLE NO. VITRINITE LIPTINITE INERTINITE
S8 67-1 92.4 2.2 5.4
85 87-2 77.3 1.9 20.8
S8 67-3 63.0 2.0 35.0
58 67-4 74.8 5.2 20.0
S§§ 67-5 77.3 6.7 16.0
85 67-6 80.7 3.1 16,2
SS 67-8 79.4 5.2 15.4
55 67-9 BO.8 4.6 14.6
55 67-10 87.0 3.6 9.4
58 67-11 a1.0 2.2 6.8
50 50 58 67-12 77.2 3.0 19.8
LIPTINITE ' 50 ' INERTINITE

Figure 16 Ternary Diagrams of the Three Maceral Groups and their
Corresponding Macerals in the Kukpowruk River Coals.
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PHLOBAPHINITE

PHLOB
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CUT - SuB
OTHER

THICK

ALGINITE CUTINITE

VITRINITE | PSEUDO

VITRINITE

SPORINITE '

VITRINITE

RESINITE FUSINITE !
JEXSUDATINITE

INERTODETRINITE
/SCLEROTINITE

o

MACRINITE GLo

SEMI
FUSINITE

East Utukok River Coal Samples

SAMPLE NO. VITRINITE LIPTINITE INERTINITE
603 SP211 950.4 6.0 3.6
603 SP232 88.8 7.6 3.6
603 SP267 89.2 7.0 3.8
F73-79 89.1 3.0 7.5
R4 SP2 87.5 4.3 8.2
R4 Sp2} 96.5 2.5 1.0
725 SP342 84.0 4,5 11.5
723 SP204 94.4 3.7 1.9
R3XN SP390 53.7 6.8 39.5
R3XN SP397 88.3 3.4 8.3
R3XN SpPaa3 71.9 5.2 22.%
RIXN Sp449 5§7.3 18.5 24.2

LPTINITE

50

INERTINITE

Figure 17 Ternary Diagrams of the Three Maceral Groups and their
Corresponding Macerals in the East Utukok River Coals.

122



Kokolik River Coazl Sumples

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

605 5P3653  90.8
VITRINITE 605 SP402 6.0
605 SpP428 78.2
605 SP431 64.6
605 5P434 69.4
605 SP435 75.3
605 5P439 77.4
605 S5p442 87.2
605 SP447 85.0
605 Sp448 70.0
605 SP454 66.3
605 SP455 87.4
605 SP457 90.0
605 Spd6l 76.2
605 5PA6S 76.86
605 SP467 84.9
605 5P471 92.6
605 SP472 85.2
605 Sp474 92,0

P

bt B U B PO MBI B B B G LU D B D NI N = 00 N D 10 N T

»

AR 2O AN YO HOWOO 2O OO OO ®EDHDWN WO S VR O &

CEUuM DR RSN SO N B

P

—
S OWUR WM = DA m O 00U O N0 OO0 S )l N e BN R 0D e O

o

0
4
i
;]
8
4
UA 126 79.7 3 18,
All 3-70 84.9 1 1
AH 4-78 87.6 8 g
AH [2-78  77.8 4 18.
A 16-78 81.9 T4 1
A 18-78 72.1 9 25,
Al 19-78 78,9 8 1
AH 22-78  79.4 4.0 1
A 21-78 65,8 2.9 3
AH 23-78  73.8 3.4 2
AH 25-78 4.0 2.1 13.
A’78-14 92.3 4.0
A'78-15 82,1 5.3 1
AH 1-79 56.8 4.0
A 4-79 97.4 2.2 .
- 4.4 .
LIPTINITE INEATINITE ﬁﬂ Z-f”g ;S‘:g s in
AH 7-79 73.0 3.6 23,
RSXN Sp450 86.0 4.2 9.
Figure 18 Ternary Diagram of the Three Maceral Groups iR pig: o
n5XN SPASS  81.4 5.3 13.
in the Kokolik Rlver Coals, o%N BEkRa- 855 o %

VITRINITE

Archimcdes Ridge Coal Samples

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

G 78-37 B7.7 3.7 8.6
G 78-40 98.2 1.6 0.2
G 78-41 98.9 0.5 0.6
G 78-43 82,6 8.3 2.1
G 78-5§ 56.4 3.6 40.0
G 78-58 93.8 2.0 4,2
G 78-80 90.2 2,6 Tal
G 78-84 §5.6 3.4 1.0
G 78-89 82.2 4.0 13,8
G 78-93 91.0 2.6 6.4
G 78-94 82.2 1.6 16.2
G 78-97 94.6 2.8 2.6
G 78-99 71.2 5.0 23.8
133X SP43} 78.1 7.1 14.8
133X SP432 30.0 5.6 4.4
F 45-79% 66.7 2.6 30.7
F 47-79 79.1 3.5 17.4
RS SP601 98.8 0.2 1.0
RS SP605 85.6 S.4 11.0
137X SP656 94.8 2.7 25
137X S5P666 96.2 1.8 2.0

LIPTINITE INERTINITE

Figure 19 Ternary Dtagram of the Three Maceral Groups

In the Archimedes Rldge Coals.
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SAMPLE NO. VITRINITE LIPTINITE INERTINITE

725 SPAS 83.6 3.6 12.8
725 SP63 76.8 4.6 18.6
725 SP66 74,8 4.2 21.0
VITRINITE 725 SP6Y 77.6 1.8 20.6
725 SP77  77.3 2.5 20.2
725 5P81 85.0 187 11.3
725 SP131  86.5% 6.9 6.6
725 SP135  02.3 4.2 3.5
RSXN SP340 83,2 7.5 9.3
RSXN SP354 83.3 7.0 9.7
REXN SP359 76.4 6.1 17.5
R5XN SP3I6E  78.0 4.8 17.4
RSXN SP384 81,3 7.2 11.5
REXN Sp394 70 .4 5.2 15.4
630 SP413  84.6 6.4 9,0
630 SP441  §1.0 8.8 9.3
630 SP444 78,7 8.1 13.2
630 SP471  79.9 7.6 12.5
£ 12-79 85.7 2.6 11.7
F 20-79 81.4 PR 15.9

Elusive Creek Coal Samples
SAMPLE NO. VITRINITE ULIPTINITE INERTINITE

605 SP307 an.6 8.2 2.2

605 SP327 70,1 5.8 24.1

605 SP328 69.8 6.8 23.4

605 Sp329 79.4 6.6 14.0

605 SP330 61.0 sl 33.4

605 SP331 $1.8 5.2 13.0

605 SP332 62.8 9.2 28.0

605 SP336 85.4 8.4 6.2

605 SP337 85,5 7.8 6.7

605 SP338 76.2 7.8 16.0

605 SP339 88.6 6.2 5.2

605 SP340 86.4 5.2 8.4

LIPYINITE INERTINITE 45 Sp342 738 6.2 20.0

605 SP347 91.5 6.0 2.5

137X SP736 a3 .6 2.8 3.6

Flgure 20 Ternary Dlagrem of the Three Maceral Groups in the 137X SP737 956 75 1.4
37X §P742 73 2

West Utukok River Coals, i;_‘;}\‘ ;i?u ;;; :_2 Eig

137X SP745 81.9 4.4 15

137X SP749 75.0 5.9 19,1

137X SP753 93.5 27 3.8

137X SP7sd 85.0 4.0 11.0

137X SP755 8.0 1.8 g.2

137X SP757 80.4 6.0 13.6

137X SP758 79.5 5.8 15.7

137X SP764 77.0 6.8 16.2

137X SP765  §7.4 3.8 23.8

VITRINITE 137X SP767 79,4 6.2 14,4

137X SP768 §0.8 9.0 10.2

137X SP771 172 2.6 20.2

137X SP773 733 53’ 2252

137X SP775 75.8 4.4 19.8

137X SB777 96.0 2.0 2.0

137X 5PS02 92.4 3.2 4.4

137X SP804 78.9 3.8 17.3

137X SPBO3 R5.4 3.6 1200

Al 34-78 75.8 803 21.0

AH 37-78U 74.6 2.6 22.8

AH 37-78L 82.2 3.7 14.1

AH 43-78 75.0 2.9 22.1

AH 48-78 66,7 5.2 28.1

AH 56-78 85.1 3.1 1.8

AH 60-78 82.5 3.4 14.1

AH 61-78U 82.5 3.4 14.1

AH 61-78L 86.9 3.1 10.0

AH 63-78 92.9 2.2 4.9

AH B-79 87.4 3.5 a.1

A 10-79 74,6 1.8 23.6

AH 13-79 94 .4 3.6 2.0

AH 15-79 R8.4 2.8 8.8

AH 16-79 91.6 4.8 3.6

AH 22.79 88.5 3.1 8.4

AH 25-79 93.4 2.4 4.2

AH 26-7Q 86.5 4.1 9.4

AH 34-79 78.4 6.8 14.8

AH 35-79 90,4 1.2 8.4

AH 36-79 65.4 2.2 32.4

A 37-79 82.2 4.6 13.2

Al 38-79 B89.0 4.6 6.4

78-35 92.3 1.8 5.9

LIPTINITE INERTINITE F 75-79 a0, 4 6.0 3.6

Ua 125 39.1 2.5 8.4

734 5P216 86.2 4.6 9.2

Figure 21 Tecnary Diagram of the Three Maceral Groups in the 632 SP300 84.8 6.6 8.6

632 SP307 69.6 10.1 20.3

Eluslve Creek Coalsa 632 SP321 67.3 9.8 22.9

632 SP322 75.9 5.5 18.6

632 SP324 88.8 4.8 6.4

124 632 SP340 70.6 6.0 23.4

632 SP341 71.0 8.0 21.0

£32 SP342 84.1 6.7 2




Centra} Utukok River Coal Samples

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

VITAINITE 632 5P369 58,3 4.3 7.4
632 SP370 68.1 6.7 25.2
632 5P383 56.9 7.0 36.1
632 SP386 81.8 6.8 11.4
632 SP392 74.8 7.2 18.0
632 5P400 76.9 4.5 18.6
632 5P402 59,1 3.6 37.3
632 5p422 81.0 6.2 12.8
632 SP436 72.0 4,2 T 23.8
632 SP440 60.5 3.3 36.2
632 SP442 56.0 6.0 38.0
632 Spddy 67.0 3.3 29,7
632 SP467 75.7 10.3 14.0
632 SP480 77.6 6.1 16.3
725 SP169 64.5 3.2 32.3
725 SP206 90.6 4,0 5.4
725 SP216 84.5 37 11.8
725 SP219 85.7 1.8 12.5
725 §P222 86.2 4.6 9.2
725 SP230 83.2 2.4 14.4
725 5pP271 92.3 5.9 1.8
723 SP114 78.8 3.6 17.6

LIPTINITE INEATINITE

Figure 22 Ternary Diagram of the Three Maceral Groups

In the Central Utukok River Coals,

VITRINITE

Lookout Ridge Coal Samples

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

RTANSP413 83.2 4.4 12.4
R7XNSP428 91.0 5.4 3.6
R7XNSP445 74.0 5.8 20,2
R7XNSP482 82.0 8.0 10.0
R7XNSP486 94,1 2.4 3.5
R7XNSP488 84.8 5.2 10.0
R7XNSP494 71.8 4.0 24.2
R7XNSP520 78.0 7.2 14.8
RTXNSP531 77.2 6.0 16.8
R7ANSPSE2 69.6 5.6 24.8

LIPTINITE INERYIRITE

Flgure 23 Ternary Dlagram of the Three Maceral Groups

In the Lookout Ridge Coals,
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Tunalik TW No. 1 Coal Samples

VITRINITE

SAMPLE NO. VITRINITE LIPTINITE INERTINITE

225-735 68.0 6.0 26.0
220-360 70.1 8.4 21.5
400-430 76.2 5.4 18.4
430-460 572 8.6 34,2
470-490 73.9 4.6 21.5
695-705 88,8 3.6 7.6
725-735 77.4 6.4 16,2
TES5-800 81.6 5.6 12.8
910-940 79,2 4,4 16.4
855-1005 20.8 1.6 7.6
1025-1140 81.8 4.4 L3l
1180-1203 87.8 2.6 9.6
1230-1260 772 542 17.6
1305-1410 83,2 4,0 12.8
1400-1635 81.4 3.8 14,8
1650-1672 95.2 2.4 2.4
1672-1800 71.6 6.8 21.6
1830-1860 90.8 i 6.0
1905-1915 88.0 3.2 8.8
1960-1975 92.0 4.8 )
2015-2020 94.0 1.0 5.0
2070-2400 90.8 1.6 7.6
2480-2490 87.5 4.5 8,0
2520-2540 83.0D 3.8 13.2
2580-2600 85.2 3.6 12
INERTINITE

LIPTENITE

Figure 24 Ternary Dlagram of the Three Maceral Groups

In the Tunalik Test Well No. t Coals,

VITRINITE

Kuk River Coal Samples

SAMPLE WO. VITRINITE LIPTINITE INERTINITE

602 SP157 85.9 3.6 10.L5
703 SP 98 73.0 4.4 22,6
703 SP110 71.2 - 25.6
703 SP119 70.7 1.3 28.0
703 Sp122 8.6 1.6 9.8
703 5P125 68.8 2.8 28.4
710-5P | 3 B9.2 2.0 8.8
712.5¢ 1 88.6 6.0 5.4
712 5P 3 80.8 2.4 16.8
712 SP 11 43.8 5.2 53.0
712 8P 27 61.8 3.0 35.2
DAXWSP 26 82.8 4.6 12.6
DAXWSP 29 82.5 5.5 11.6

INERTINITE
LIPTINITE »

Figure 206 Ternary Dlagram of the Three Maceral Groups
In the Kvk River Coals.
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VITAINITE

(o(=]
Peard Bay TW Coal Samples
&oo SAMPLE NO. VITRINITE LIPTINITE INERTINITE
o
135-145 83.8 5.4 10.8
150-200 94.7 4.4 0.9
250-268 S4.4 2.8 2.8
300-310 86.4 5.8 7.8
345-350 B85.2 3.8 11.0
350-360 84,4 4.6 11.0
360-365 B5.1 4.4 10.5
400-410 B8.5 7.0 4.5
690-700 B4.2 7.6 8.2
750-7E80 88.8 3.6 7.6
790-800 87.8 7.6 4.6
L Bl INERTINITE

Flgure 26 Ternary Dlagram ol the Three Maceral Qroups

in the Peard Bay Test Welf Coals,

VITRINITE
° © East Simpson TW No, 2 Coal Samples
SAMPLE NO, VITRINITE LIPTINITE INERTINITE
@ 79-137 64.0 8.6 27.4
@ Tkpikpuk Coal Samples
SAMPLE NO. VITRINITE LIPTINITE INERTINITE
° U 2 SPé5 79.8 6.2 14.0
® Umiat Coal Samples
SAMPLE NO. VITRINITE LIPTINITE INERTINITE
u 7 Sp12 93.8 4.2 2.0
LIPTINITE INERTINITE

Figure 27 Ternary Dlagram of the Three Maceral Groups
In the East 8impson Test Welt No. 2 Coal,

the lkplkpuk Coal and the Umlat Coal.
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Figure 31 Lccation of Sampling Sites in the West Utukok River Area.
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Figure 33 Location of Sampling Sites in the Elusive Creek and Central Utukok River Areas.

133




0 MILES 5

R . AR

o o

SCALE 1:250,000 — - _

R3XNSP300——@
— ‘aaxuspaw i,

&

{ L
- ! -

RIXNSP443 ——@'

0% # ) = \—naxnspus———-i T T
-ye? 30", 4 : ' g : g
10 00’ o == 4
St RASP2 2] & 1/ £
cooS IS 7288P342 A 5
& a:n’.lcn-.rn L -1 s
/ : ole =
B = @l x '
! R48P21 . l > .
Rhis E73-79 | e LINE TN il
) : ‘ ‘ \y T18 SO0 e
; ’(__:}?z_._‘:r; ‘ ESk]mD ) = ( -r: b
. DL ) i | A= /
- 4 i P v
PN 7
R 'P‘z:- . TR ST
N A 1 EPARPAS
QL I “hu“_ g 7 _i_ :ﬁ

wao?eaz——-t

eoaébﬁ 1 ——Od

e STt o
€ T ¥ < Y
e i £
— ,E,(._ { \

Figure 34

Location of Sampling Sites in the East Utukok River
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1386




|

i _._.:.._ A

*93TS [ITIQ 1 "ON TIOM 3S9L YI[BUn]L oYyl JO UOTIELIO] Qg 2INBT
_" | m £91L |oowv ‘ : __ | _ ‘z_”a%wﬁ: &m{.\%
| w OLV1L-SOE!L | ree ot :
| e 092140821 ‘ | |
_ €02L-08L} .. | |
| | oviL-5201 | 7 | |
| | S00L-566 e |
| 0092-0898 0¥6-016 %, | |
_ ovrsz-0gse 008-S8Z2 Rl Al i o
06+2-08P2 €1-521 e | £
Ghesias geer - | ﬂ %
020¢- tr0LY | \ ;
5261 =096} Mmﬂ.omﬁ, , ooo.oL«"f 37vos
QFQ—.|DOQP 7 u\.:tztrﬁ _ —| 'J
g98t-Ge8i €7-00% “ | : mrwz ! |
om_.nwwmop__ 9¢-02¢ 7 | v)SVIV 319NVHAYND v
ERIERaR €1-622 | | J r
XN R | | LHOIYMNIVM
h ._ % 5 | 48 : . X }
e / | | |
. _ Ky !
| - g i 4 <% | 9
b# 173Mm 1S3 _ | » '
MIVNAL 5 _ L _ “
2 1 ARGl sing | . | :
_ 00 \& | |
L,S1g04 NOL &L ld Aey | _
.\. NEEL TN [ havoasyy | o k7
k. e - gttt
i 7 N1 %, _ _._,___,...f. N
| Mjm _. ﬂ.\.\b * oy ; < &
_ “ Q \_\\u‘a.._. h:_b.__._ *
__ o | =

136




"BALY JOATY YNy oYyl ur so31s Burydwes jo uorledo] LE eandiy

@._wrﬂ. T
P e ..mimk
Y1) vay 00008k ATIVOS
1y I ! 1 o
b g shuw S50 gwet]
K VSv1Y 3IONVHAV0D A
sl e 9. D
- = s ST =5
LHDIHMNIVM N
h
r N
,:_,J,L:_ 2 .w a
= 5 L
I "\ 0 .\of\
. 3 @
L »
2, /00,001 W it
: __ | ,00,0. + 86dSE0L __
i 3 ’.l.l‘!
E: B 11dS€0L ——o »
52§1dS209 ¥ 2 i
o\ T e S 3 0L1dge0L e L2ds2iLi|—¢
ﬂmvlv——._.-v__ﬁxﬁﬁ 221d8€04 _ .
“ L) YrpoutQ & K
- v A B ﬂWv » SZLdSE0L
& FL NPT
] 4801 4
: ¢ Lidset e
x. N1l g o S¢lL ——o
7 R v N
‘& b Hd & 79345 ;mw@mevo
Q S L yo i
s
et i1 d W
22 4NN iy Wi 2
= |n e 8gdsSmxva — ¢ 0 Py,
s . i Hosesn T z
ol [ o|&n 18
= =|» a
= s :
“ = y 1 .ﬂ ./.5.‘ X
.{ (x| ‘.. - IQ
o e o T - —

137



"93TS TITIQ TTSM 3S9L ABg paeeq 9yl jo uorileso] 8€ sindty

138

= Bl A z cd - — -
2 & ;
o | A | >
. x| _
_ ! I 3 .f.bmvw DO\. >
gL 000°'092:} IIVIS
I N T ” % 00L= aw {
S SINUN. ., 0 - oLY-0d¢v | i £
|  ¥NSYIY ._oz<¢o<:¢.. s9e-0be YNSVIV I1ONYHAVND
R ....mz_.{ agvanw 09e-04¢ LHOIMNIYM |
| 4 0se-Ste
__ oLE-09¢
| e 4, 092 qomwu s
| 1 0c-0861L e
L yrun] 2wy mv ) I__WU L _ 4
| q73m 1§31 AYP Qquvid,
\ o 49 _ | R
{ _. | w
| A N gL L : / !
= T 7 N9t L | e
_ \ ! $
s __ __ “ 2 g o
| ] ._ A _ — tm.l hrn <
h _,Ta 89t € 2 o .
0 i )by | 4 Ly
| 3 e Sy o L L M ‘.._G.- | " * P =
X 2= | _ 2,
= i | __..:r.—l. g —
i = 2 | ::.;::J Ve vayoad GECITIET
1 ....‘ gy _ Wl 13 AR
_...rn. .__::.:__..._h ] _”__ B i 3 e
1 n . TR
.s.___,..::“_i 0l 7 | Yy
e _
i Avd Ay vid T ;
_— aHYEd " o




"9318

TITIQ ¢ "ON [T9M 359l uosdurs 3seg oy3

Jo uotiedo] 6€ oandty

MJ ~
Sl s > Ve A s :
¥r- \
oy, 1f I a.y¢ P
N A ; |
; 100008231 31Vps
: 8 . ngWm 3 g . ww..t! 3
; o - -
_ o¥ oLt S Seo b oo
T Fervib "o g VPHSYIV ITeNVHAVND,
ey 3 MANdNIHSTL
s oAb i
wa.?n.“w_/“.
P
STl
o] 2 ~ S
w5 uigeo| 2
=l = e 0 “ ol a7
; A Ay W FORRY A ' twﬁvs&
~ o nrﬂ. | )
g \ g e N 24 L S A
3 < 3 deds iy
i -
\ z QF ..—.. o - ._m:_u_.um
L 4 = 4 -
& = : - ‘ R
flmg ) ay-EveL g
: kN 1
"l (1Y
Ni NOSdWIS ._.m<m. | - @ [ o Ay
AU a m ' 2
=t o-h ¢ ek ] ) s 4!
-k iz.. . F— . 5 o
e o egees | T §
[ SaRio i ] id w
“ a5 ‘ . 2| = _ R S . _ S
I ! ~
| )6 _ 2 Tom L — M2014=(
! L 1 = C ! . UoRHUIE O Iq
! = ._.a.u. B 3 o -
: I & $I12M o, % .M.ﬂ . 4
vl H 1 & 3
g 5 _ _ > e
| = { & 3 :
uosding mamo_ x 3 fing ~ e e
S T vl 2z i Youbany | 2 At

139



‘a73ueipen) 3BTW( 9yl UT 93TS Surrdwes ayj FO uoTied0] Q¢ 2In3T4

A
: — 2 —
o .
f I 4] 5]

i a.w._m%s &
INIYDYON j
o ) o8

==

=

| [B00'09z:1 31v08

140



‘arduerpend yndyrdy1 oyz ur 9315 Surpdwes ayj Jo uoriedO]

Ly 2an31yg

wcom/;\.

1RAINAKYES)

N

QQQ\>

000" Omﬂnw W.—

iyl

. i \afun__4 _,.:_ :3 ..__ .,.}\ b S
0 T

Dntrl\l

141




	mirl_n64pg001.tif
	mirl_n64pg002.tif
	mirl_n64pg003.tif
	mirl_n64pg004.tif
	mirl_n64pg005.tif
	mirl_n64pg006.tif
	mirl_n64pg007.tif
	mirl_n64pg008.tif
	mirl_n64pg009.tif
	mirl_n64pg010.tif
	mirl_n64pg011.tif
	mirl_n64pg012.tif
	mirl_n64pg013.tif
	mirl_n64pg014.tif
	mirl_n64pg015.tif
	mirl_n64pg016.tif
	mirl_n64pg017.tif
	mirl_n64pg018.tif
	mirl_n64pg019.tif
	mirl_n64pg020.tif
	mirl_n64pg021.tif
	mirl_n64pg022.tif
	mirl_n64pg023.tif
	mirl_n64pg024.tif
	mirl_n64pg025.tif
	mirl_n64pg026.tif
	mirl_n64pg027.tif
	mirl_n64pg028.tif
	mirl_n64pg029.tif
	mirl_n64pg030.tif
	mirl_n64pg031.tif
	mirl_n64pg032.tif
	mirl_n64pg033.tif
	mirl_n64pg034.tif
	mirl_n64pg035.tif
	mirl_n64pg036.tif
	mirl_n64pg037.tif
	mirl_n64pg038.tif
	mirl_n64pg039.tif
	mirl_n64pg040.tif
	mirl_n64pg041.tif
	mirl_n64pg042.tif
	mirl_n64pg043.tif
	mirl_n64pg044.tif
	mirl_n64pg045.tif
	mirl_n64pg046.tif
	mirl_n64pg047.tif
	mirl_n64pg048.tif
	mirl_n64pg049.tif
	mirl_n64pg050.tif
	mirl_n64pg051.tif
	mirl_n64pg052.tif
	mirl_n64pg053.tif
	mirl_n64pg054.tif
	mirl_n64pg055.tif
	mirl_n64pg056.tif
	mirl_n64pg057.tif
	mirl_n64pg058.tif
	mirl_n64pg059.tif
	mirl_n64pg060.tif
	mirl_n64pg061.tif
	mirl_n64pg062.tif
	mirl_n64pg063.tif
	mirl_n64pg064.tif
	mirl_n64pg065.tif
	mirl_n64pg066.tif
	mirl_n64pg067.tif
	mirl_n64pg068.tif
	mirl_n64pg069.tif
	mirl_n64pg070.tif
	mirl_n64pg071.tif
	mirl_n64pg072.tif
	mirl_n64pg073.tif
	mirl_n64pg074.tif
	mirl_n64pg075.tif
	mirl_n64pg076.tif
	mirl_n64pg077.tif
	mirl_n64pg078.tif
	mirl_n64pg079.tif
	mirl_n64pg080.tif
	mirl_n64pg081.tif
	mirl_n64pg082.tif
	mirl_n64pg083.tif
	mirl_n64pg084.tif
	mirl_n64pg085.tif
	mirl_n64pg086.tif
	mirl_n64pg087.tif
	mirl_n64pg088.tif
	mirl_n64pg089.tif
	mirl_n64pg090.tif
	mirl_n64pg091.tif
	mirl_n64pg092.tif
	mirl_n64pg093.tif
	mirl_n64pg094.tif
	mirl_n64pg095.tif
	mirl_n64pg096.tif
	mirl_n64pg097.tif
	mirl_n64pg098.tif
	mirl_n64pg099.tif
	mirl_n64pg100.tif
	mirl_n64pg101.tif
	mirl_n64pg102.tif
	mirl_n64pg103.tif
	mirl_n64pg104.tif
	mirl_n64pg105.tif
	mirl_n64pg106.tif
	mirl_n64pg107.tif
	mirl_n64pg108.tif
	mirl_n64pg109.tif
	mirl_n64pg110.tif
	mirl_n64pg111.tif
	mirl_n64pg112.tif
	mirl_n64pg113.tif
	mirl_n64pg114.tif
	mirl_n64pg115.tif
	mirl_n64pg116.tif
	mirl_n64pg117.tif
	mirl_n64pg118.tif
	mirl_n64pg119.tif
	mirl_n64pg120.tif
	mirl_n64pg121.tif
	mirl_n64pg122.tif
	mirl_n64pg123.tif
	mirl_n64pg124.tif
	mirl_n64pg125.tif
	mirl_n64pg126.tif
	mirl_n64pg127.tif
	mirl_n64pg128.tif
	mirl_n64pg129.tif
	mirl_n64pg130.tif
	mirl_n64pg131.tif
	mirl_n64pg132.tif
	mirl_n64pg133.tif
	mirl_n64pg134.tif
	mirl_n64pg135.tif
	mirl_n64pg136.tif
	mirl_n64pg137.tif
	mirl_n64pg138.tif
	mirl_n64pg139.tif
	mirl_n64pg140.tif
	mirl_n64pg141.tif
	mirl_n64pg142.tif
	mirl_n64pg143.tif
	mirl_n64pg144.tif
	mirl_n64pg145.tif
	mirl_n64pg146.tif
	mirl_n64pg147.tif
	mirl_n64pg148.tif
	mirl_n64pg149.tif
	mirl_n64pg150.tif
	mirl_n64pg151.tif
	mirl_n64pg152.tif
	mirl_n64pg153.tif

