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FOREWORD

Since its creation by Congress in 1910, the Bureau of Mines has borne a
heavy responsibility for technical progress in the mining, preparation, and
utilization of our national fuel reserves, Similarly, it has pioneered in
scientific studies leading to better health and safety in mining and more
efficient conservation of fuel resources.

Conservation means a full but prudent use of the national resources with
avoldance of waste. Conservation requires an inventory to determine the extent,
availability, and condition of our resources, for without these facts it is
impossible for either industry or Government to plan for sustained production
and maintenance of the industrial capacity so essential to our peacetime
prosperity and wartime survival. This is true particularly of fuels needed for
special purposes, such as metallurgical coking coals that must possess certain
favorable properties, Heavy use of our limited reserves of good coking coal
has resulted in severe depletion and, 1n some areas, exhaustion of the thickest
and best beds.

At the request of the Munitions Board, Department of Defense, the Bureau
of Mines made preliminary arrangements early in 1948 for an investigation of
known minable reserves of coal that were or could be made suitable for the
manufacture of metallurgical coke. In August of that year, actual field work
began in the low- and medium-volatile coking coal fields of the Appalachian
region, specifically central Pennsylvania and southern West Virginia. As both
the economic and technologic factors that determine whether a particular coal
can be used for producing metallurgical coke will vary with changing conditions,
the investigation was planned to cover three phases:

1. Determination, from available data, of coal reserves with coking
properties that occur in beds thick enough and within depths considered econom-
ically minable by present methods, together with such additional reserves as
may become econamically minable under future conditions of improved technology
and greater need.

2., Study of the preparation characteristics of the reserves thereby
developed to determine (a) which coals are suitable under present standards
for producing metallurgical coke elther as mined or efter beneficiation by
conventional preparation methods, and (b) which coals would require special
and more intensive treatment in mining, preparation, or both.

3. Study of the carbonizing properties of the reserves thus developed to

determine the yield and quality of coke, gas, and chemical products that can
be obtained fram coals carbonized singly and in blends.
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This report is one in a series, by counties, covering in detall the esti-
mated known minable coking-coal reserves determined under the first phase of the
investigation. It also includes a general assessment of the carbonizing proper-
tles of the most Important beds and a table of analyses of typical coals fram
the county. Publications will be issued later covering in more detail the
mreparation and carbonization data upon completion of the extensive laboratory
wark involved in these phases of the survey.

The estimates of coking-coal reserves in these reports were derived from
data made available to the Bureau of Mines by coal companies, landowners,
Federal, State, and municipal engineers, geologists, land-record officials,and
others having authentic records of the occurrence and characteristics of the
coal in the respective counties., All of the data were assembled from mine
maps, records of core drilling, test pitting and trenching, and related sources
of information, for no new core-drilling or geologic exploration was undertaken.
Consequently, there are areas covered by these reports wherein the known data
now available are inadequate to estimate reserves of measured and indicated
coal, as these are defined in the reports. Geologic data also indicate the
presence of large reserves of inferred coal in many of these areas, but no
estimates of inferred reserves are presented in these reports. As their titles
indicate, they include only known, minable reserves of measured and indicated
coal and not total estimated reserves of coal. Therefore, any comparison of
these and other coal-reserve estimates should te made with this distinction
clearly understood.

The percentage recovery shown in these reports is a weighted average,
based on the thickness of clean coal, less all partings 3/8-inch or more thick,
recovered from the mined-out areas in each bed. Thus, it is an over-all net
areal percentage recovery that, in many cases, will be lower than the recovery
estimated by operators who eliminate from their calculations coal pillars left
at property boundaries, under roads, and elsewhere, It is based on all coal
removed since the beginning of mining operations and therefore may vary from
that of recent operations in which recovery either has been improved sub-
stantially by technologic advances or has declined, owing to flooding or other
conditions that make it expedient to leave more coal in the ground. As the
estimates are dated and represent a factual record of all past operations in
the particular area, the percentage recovery and estimate of minable coal may
be adjusted by operators to suit their particular conditions at any given time.

These county reports are being published as rapidly as the available data
can be found and analyzed. Later, in cooperation with the Federal Geological
Survey, results of these studies will be cambined with those from a complete
geologic investigation of all coal reserves in the areas considered. Then,
reports can be published, by States, giving estimates of total reserves, in-
cluding the geologically inferred reserves that have been omitted herein.

This investigation was made possible only through the camplete cooperation
of the coal operators, landowners, and others who have made available to the
Bureau their confidential records and data relating to mining operatioms,
drill-core and test-pit operations, etc. This cooperation and assistance is
appreciated and is gratefully acknowledged. To protect the confidence of data
from private records, the Bureau of Mines is assembling and publishing the
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estimates on a county-wide basis only and will not release any supplementary or
more detailed information.

This investigation will serve a triple purpose:

1. By providing an inventory of known, minable reserves of coking coal
that are or can be made suitable for the manufacture of metallurgical coke,

2. By providing an inventory of known minable reserves of coal with
coking properties but unsuited for metallurgical coking-coal use by present
standards and techniques because of high sulfur, high ash, or weakly coking
properties. When warranted by economic and technologic developments, these
reserves later may be adapted to metallurgical use by suitable preparation,
blending, carbonizing, or metallurgical techniques.

3. By ascertaining the approximate location and magnitude of areas in
which geologic data indicate the presence of inferred reserves but where
exploratory work has been too limited to determine measured and indicated
reserves, It is in these areas that more intensive exploratory work is needed
in the future to complete the coking-coal inventory.

The first of these objectives 1s of prime importance for the present and
immediate future, and the second for the more distant future. Accomplishment
of the third obJective will be of major aid to both industry and State and
Federal agencies in more effectively planning and executing coal exploratory
and testing investigations.

RALPH L. BROWN
Coal Technology Coordinator
Bureau of Mines
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CONCLUSIONS

1. The investigation shows that nine coal beds have been mined in Harlan
County, of which the Harlan and Upper Elkhorn No. 3 are the most important from the
standpoint of present production. Of less importance are the Hindman, Flag, Haddix,
Wax, Fire Clay, Amburgy, and Upper Elkhorn No. 2., The Harlan, Upper Elkhorn No. 3,
and Upper Elkhorn No. 2 beds contain the largest remaining known reserves.

2. Known measured and indicated reserves in all beds, based on a minimum
thickness of 14 inches and 1,800 tons per acre-foot of coal in place, are estimated
at 2,138 million short tons as of January 1, 1952, Of this total, 1,956 million
short tons is in beds 28 inches and more thick. Areas in each bed were omitted from
the estimate because available data relative to the bed characteristics are too
meager for making an estimate that conforms with the definitions of meesured and in-
dicated coal adopted for this study. Should future drilling or development prove
reserves in these areas, such reserves should be added to the total estimated
reserves,

3. Recoverable reserves of coal have been estimated in beds 28 inches and more
thick., This thickness is about the minimum now being mined by hand loading onto
conveyors in the Appalachian region. The weighted average percentage of recovery
for all beds in Harlan County, as determined by this investigation, is 57.4. This
percentage 1s based on the total thickness of coal (less partings 3/8 inch or more
thick) in the bed rather than on the thickness of the coal mined. Based on the
weighted average percentage of recovery for all beds in Harlan County, the recover-
able reserves are estimated to be 1,122 million short tons as of January 1, 1952.

4, Harlan County coals are classified as high-volatile A bituminous rank.

5. Harlan County coals are generally low in ash and sulfur and yield an excel-
lent coke when blended with coals of higher rank.

INTRODUCTION

The investigation to evaluate the reserves of coking coal was planned to cover
three phases: (1) Estimation of known measured and indicated recoverable reserves
of all coking coal; (2) study of methods of upgrading marginal coals through effec-
tive preparation; and (3) study of carbonizing properties of coals and coal blends
not now widely used for metallurgical coke meking.

This is the eighteenth of a series of reports giving results of studies by
counties under part (1) of the investigation. (See appendix.) This report covers
Herlan County, Ky., which comprises parts of Cornettsville, Whitesburg, northeast
quarter of Cumberland Gep (30'), Harlan, Nolansburg, Big Stone Gap, Middlesbcro,
Hagan, and southeast quarter of Jonesville (30') guadrangles. (See fig. 1.)
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A base map for each bed in each quadrangle was made to the scale 1 inch equals
1,200 feet., Maps of mines, locations of drill holes, bed and total coal thick-
nesses, and the outcrop of the bed were plotted on the maps. With all available
deta plotted, isopach lines were drawn to limit arees of known unmined reserves in
beds O to 14 inches thick, 14 to 28 inches thick, 28 to 42 inches thick, and over
42 inches thick. These areas of coal reserves also were divided into "measured"
and "indicated" categories. All areas in each thickness range and in each category,
mined-out areas, areas excluded from the estimate but which mey contain reserves
based only on geologic inference, and areas outside of the outcrop were measured by
planimeter on the base maps. Estimates of total reserves 1l inches and more thick
for individual beds were prepared from these data.

ACKNOWLEDGMENTS
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PREMISES AND DEFINITIONS OF TERMS USED

An estimate of coal reserves is the opinion of an individual or group of indi-
viduals based on certain premises and limitations adopted for that estimete. There-
fore, in order to make a comparison between estimates, 1t 1s necessary to compare
not only the final results but also the premises on which the estimates are based.
The definitions "measured" coal and "indicated" coal used in this report have been
agreed upon by the Bureau of Mines and the Federal Geological Survey. The premises
and definitions of terms follow:

Coking coal, - All bituminous coals in the Appalachian region are potentially
coking; and, therefore, until the carbonization tests in part (3) of the study have
been completed to determine the coking quality of the coals, all known reserves of
coal in the county are included as coking coal. This should not be construed to
mean that all coals included in this report are suitable for the manufacture of
metallurgical coke according to present-day standards. However, the general trend
is toward the use of lower quality coals for metaellurgical purposes.

Unit area., - The unit area used in estimating reserves is the 5-minute rec-
tangle of the 15-minute topographic quadrangle. The estimates for the nine 5-minute
rectangles of a quadrangle are combined on a county basis.

Bed-thickness range. - Reserves in each coal bed are tabulated in bed-thickness
ranges, as follows:

14 to 28 inches
28 to 42 inches

42 inches and more
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These measurements represent total bed thickness, including all coal and part-
ings in the bed. If the top or bottom bench of a coal bed is separated from the
remainder of the bed by a parting of equal or greater thickness and usually is not
mined, such bench and partings are omitted in determining the bed thickness,

Measured coal. - Measured coal is coal for which tonnage is computed from
dimensions revealed in outcrops, mine workings, and drill holes. The points of ob-
servation and measurements are so closely spaced and the thickness and extent of
the coal are so well-defined that the computed tonnage is Jjudged to be accurate
within 20 percent or less of the true tonnage. Although the spacing of the points
of observation necessary to demonstrate continuity of coal will vary in different
regions according to the habit of the coal beds, the points of observation are, in
general, about 1/2 mile apart. The outer limit of a block of measured coal, there-
fore, shall be about 1/4 mile from the last point of positive information (that is,
roughly, one-half the distance between points of observation).

Where no data are available other than measurements along the outcrop, but
where the continuity of the outcrop is measured in miles and suggests the presence
of coal at great distances in from the outcrop, a smooth line drawn roughly 1/2
mile in from the outcrop shall be used to mark the limit under cover of a block of
coal that can also be classed as measured.

Indicated coal., - Indicated coal is coel for which tonnage is computed partly
from specific measurements and partly from projection of visible data for a reason-
able distance on geologic evidence. In general, the points of observation are about
1 mile apart but may be as much as l-l/2 miles for beds of known geologic continuity.
For example, if drilling on 1/2-mile centers has proved a block of measured coal of
fairly uniform thickness and extent, the area of measured coal, according to the
Jjudgment of the estimator, is larger than the actual area of drilling by as much as
1/4 mile on all sides. If, from geologic evidence, the bed is believed to have
greater continuity, the area of measured coal is surrounded by a belt of indicated
coal, which, according to the judgment of the appraiser, may be as much as 1-1/2
miles wide,

‘' Where no data are available other than measurements along the outcrops, but
where the continuity of the outcrop is measured in miles and suggests the presence
of coal at great distances in from the outcrop, two lines drawn roughly parallel to
the outcrop, one 1/2 mile in from the outcrop and one 2 miles in from the outcrop,
define a block of coal thet may be classed as indicated.

Inferred coal. - As no estimate of reserves has been made from geologic infer-
ence alone, inferred coal is not included in this report. This category often con-
tains the largest reserves.

Areas excluded from estimate. - In each bed are areas in which coal may be
present but for which reserves have not been estimated. There are too few or no bed
sections from drill holes, mine workings, or coal outcrops in the area on which to
base estimates that would qualify under the definitions of "measured" or "indicated"
reserves, These areas may contain additional geologically inferred reserves, and
thus correspond approximately to areas of inferred reserves.

Overburden. - All known reserves in Harlan County are under less than 2,000
feet of overburden.

Thickness of coal. - In computing the volume of reserves in each thickness
category for each bed, the total thickness of clean coal in the bed section is used.
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If the top or bottom bench of coal described under definition of "bed-thickness
range" usually is not mined, the thickness of the bench is not used to compute the
volume of reserves. A weighted average thickness in each thickness category for
each 5-minute rectangle of each bed is computed.

Weight of coal. - Estimated coal in place is based on 1,800 short tons per
acre-foot.

Percentage of recovery. - The welghted average percentage of recovery is com-
puted for each bed in each quadrangle. The total number of tons of coal produced
from each mine is obtained from either the mine operator or the published reports
of the Kentucky Department of Mines and Minerals. An estimate is made of the tons
of coal originally in place in the mined-out area of each mine. The percentage of
recovery for each mine is the ratio of the total number of tons produced from a
mine (to January 1, 1952, the date of this estimate) to the total tons originally
in place in the mined-out area. The weighted average percentage of recovery for all
mines in the same bed in & quadrangle is the percentage of recovery used in calcula-
ting recoverable reserves for that bed in the quadrangle.

All coel remaining for any reason within the mined-out area of a mine is
considered a loss. No distinction is made between avoldeble or unavoidable losses,
Included in these losses is some coal considered too thin to mine, also coal that
legally is required to be left ummined, such as coal under some highways, railroads,
rivers, coal left to protect gas and oil wells, and coal left in barrier pillars
between mines and adjacent to property boundaries.

Recoverable reserves. - The recoverable reserves are estimated tons of unmined
coal in beds 28 inches and more thick, as of the dete of the estimate, multiplied by
the percentage of recovery. Twenty-eight inches is about the minimum thickness of
coal being mined mechanically (hand-loaded conveyors). Some areas in some of the
beds in this county may not be considered economically minable at present because of
conditions considered adverse today.

COAL RESERVES

Detailed estimates of known measured and indicated reserves of coal in Harlan
County, Ky., as of January 1, 1952, are given in tables 1 to 13, inclusive.

Table 14 is a recapitulation by beds in Harlan County. Reserves in all beds 1k
inches and more thick are estimated to be 2,137,885,000 short tons as of January 1,
1952, Of this total, 1,956,335,000 short tons is in beds 28 inches and more thick.

The weighted average percentage of recovery for each bed, or the estimated per-
centage recovery where no production records are available, is shown in column 19 of
tables 1 to 13, inclusive. The highest average percentage of recovery is 69.7 for
the Upper Elkhorn No. 2 and Upper Elkhorn No. 1 beds in the Hagan gquadrangle, and
the lowest is estimated at 40.0 for the D, Lower Split of Harlan, and Elkhorn Leader
beds.

The weighted average percentage of recovery for all the beds in the county is
57.%. Based on this recovery, the known recoverable reserves 28 inches and more
thick in Harlan County are estimated to be 1,122,328,000 short tons as of January 1,
1952, It must be remembered that these estimates are the known reserves only. Ex-
tensive drilling to procure additional information may prove larger reserves in the
county.
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HARLAN COUNTY

TABLE 1. - RESERVES IN HINDMAN BED, January 1, 1952

1 2 3 4 5 6 7 8 9 | 1w [ un | 12 i3] 1 15 16 [ 7 [ 18 19 20
Areas Coal d i . i X
Quadrang! Arfa of | excluded Arga Underlain 1:3 tﬁ;’:,:’ _ Coal over ESflmated coal reserves, m'tons of 2,000 Ib. : ”Total reserve.s in tons of 2,000 Ib : Percent ,Eimf;f,‘.’,
gle quac (! from outside 0by colai” in place Mined out, | 14~ thick | Measured 147 to 28” thick 287 to 42" thick Over 42” thick 14” and more thick 28” and more thick | recoverable, reserves 28~ and
in county, | etimate, | outcrop, | 0”to originally acres remaining, |  Indicated Thousands Thousands Thousands Thousands Thousands | (ncluding all i
3 3 S thick,
acres | facres | acres thick, acres acres acres Acres of tons Acres of tons | Acres of tons Acres of tons Acres [ e | mining losses thon:::rr'lzs :f: tons
Measured b1 123 602 3,218 4,438 33,391 5,081 36,732 5,040 36,609 19,293
Nolansburg ..... 117,305 | 14,762 | 89,838 32 10,873 5,085 5,788 | Indicated - - 707 3,409 - - 707 3,409 707 3,409 1,796
Total [5) 123 1,309| 6,627 4,438] 33,391 5,788 40,1h41 5,747 | 10,018 52.7 21,089
Measured 389 1,k6h Lo 2,116 11,100 115,126 11,929 118,706 11,540 | 117,242 61,787
Big Stone Gap .. | 40,543 - 28,392 - 12,151 56 12,095 | Indicated - - 166 822 - - 166 822 166 822 433
Total 389 1,464 606| 2,938 | 11,100| 115,126 | 12,095| 119,528 11,706 | 118,064 | 2/52.7 62,220
Measured 430 1,587 1,042 5,334 15,538| 148,517 17,010 | 155,438 16,580 | 153,851 81,080
Indicated - - 873| 4,231 - - 873 4,231 873 4,231 2,229
Total ........ [157,848 | 1h4,762 | 118,230 32 23,024 5,141 | 17,883 Total 430 1,587 1,915 9,565 | 15,538f 148,517 | 17,883| 159,669 17,453 | 158,082 52.7 83,309
HARLAN COUNTY
TABLE 2. - RESERVES IN FLAG BED, January 1, 1952
1 2 3 4 5 6 7 8 9 10 [ u [ 12 [T 13 [ 14 15 16 | 7 | 18 19 20
Areas i p ! - ! -
quadrang Arfa of. excl;uded Are'a Underlain lc:'?'t::’:l:, ‘ Coal over ”Est'lmated coal rjserves; in .tons of 2,000 Ib. — ~Total reserve.s, in tons of” 2,000 ib, : P N rzsc:vr:::;?e
8! quadrangle|  from outside obytcola; Y in place Mined out, | 14~ thick | Measured 14” to 28” thick 28” to 42” thick Over 42” thick 14” and more thick 28” and more thick rec:;v;rablel,l reserves 28" and
in county, | estimate, | outcrop, | 0" t0 originally, acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands | (ncluding a more thick,
acres 1/ acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons mining losses thousands of tons
Measured - - 71 4os 829 5,845 900 6,250 900 6,250 3,294
Cornettsville .. 2,557 - - - 2,557 - 2,557 | Indicated 13 b1 6h2 3,311 1,002 6,312 1,657 9,664 1,644 9,623 5,071
Total 13 Lt T3] 3,716 1,831 12,157 2,557 15,914 2,54k | 15,873 | 2/52.7 8,365
Measured - - - - 173 1,249 173 1,249 173 1,249 658
Harlan ........ . |100,948 | 12,837| 87,042 679 390 - 390 | Indicated - - 91 382 126 888 217 1,270 217 1,270 670
Total | - - 91 382 299l 2,137 390 2,519 30| 2,519 | 2/52.7 1,328
Measured 1,009 3,185 5,960| 32,737 2,705{ 19,372 9,674 55,294 8,665 | 52,109 27,k61
Nolansburg ..... |[115,505 7,275 | 88,019 738 19,473 2,212 17,261 | Indicated 236 M9 4,028 21,147 3,323 18,193' 7,587 Lo,119 7,351 39,340 20,732
Total 1,245 3,964 9,988| 53,884 6,028 37,565 17,261 95,413 16,016 91,449 52.7 48,193
Measured 1,726 Lk,919 1,819| 9,041 3,785 28,293 7,330 k2,253 5,60k | 37,334 19,675
Big Stone Gap .. | 40,543 4,428 | 26,701 142 9,272 - 9,272 | Indicated - - 1,632| 9,465 310 2,193 1,942 11,658 1,942 11,658 6,1h4
Total | 1,726| k4,919 3,451) 18,506 | 4,095 30,486 | 9,272 53,911 7,546 48,992 | 2/52.7 25,819
Measured 2,735 8,104 7,850 42,183 7,492 sk,759 | 18,077| 105,046 15,342 | 96,942 51,088
Indicated- 2kg 820 6,393| 34,305 4,761 27,586 | 11,k03 62,711 11,154 | 61,801 32,617
Total veew.. .. |259,553 24,540 | 201,762 1,559 31,692 2,212 29,480 Total 2,984 8,92k 14,243| 76,488 | 12,253 82,345 29,480 167,757 26,496 | 158,833 52.7 83,705
HARLAN COUNTY
TABLE 3. - RESERVES IN HADDIX BED, January 1, 1952
1 2 3 4 5 6 7 8 9 0w [ un [ 12 ] 13 ] 1a 15 | 16 | 7 | 18 19 20
Areas ) Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
. X Area of | oycluded Area Underlain 14" thick Coal over - - Percentage recoverable
Q g quadrangle|  rom outside by coal in place " | Mined out, | 14~ thick | Measured 14” to 28” thick 28” to 42" thick Over 42” thick 14” and more thick 28” and more thick | recoverable, reserves 28" and
in county, | egtimate, | outcrop, | 0”0 14” | grigingyy, acres remaining, |  Indicated Thousands Thousands Thousands Thousands Thousands | [ncluding all more thick
acres | 1/acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | Mining losses thousands of tons
Measured - - - - 27 150 27 150 27 150 9
Harlan ......... 100,948 | 20,653 | 80,268 - 27 - 27 | Indicated - - - - - - - - - - -
Total - - - - 27 150 27 150 27 150 | 2/52.7 9
Measured 82 246 976 5,221 6,223| 43,859 7,281 49,326 7,199 49,080 25,865
Nolansburg ..... [115,505 39,118 | 66,629 - 9,758 961 8,797 | Indicated - - hs52 2,245 1,06k 7,589 1,516 9,834 1,516 9,834 5,183
Total 82 246 1,428 7,466 7,287 51,448 8,797 59,160 8,715 58,914 52.7 31,048
Measured 82 246 976 5,221 6,250  Lk4,009 7,308 49,476 7,226 49,230 25,944
Indicated - - Ls2 2,245 1,064 7,589 1,516 9,834 1,516 9,834 5,183
Total .eveeses 216,453 | 59,771 | 146,897 - 9,785 961 8,824 Total 82 246 1,428 7,466 7,314} 51,598 8,824 59,310 8,Th2 59,064 52.7 31,127
_1/ No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.
2/ Estimated
58719 -5 -



ARLAN COUNTY

TABLE 4. - RESERVES IN WAX BED, January 1, 1952

1 2 3 4 5 6 7 ) 9 0 | 1 | 12 [ 13 [ 1 15 16 | 7 ] 18 19 20
Al i , in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
Area of excl;f::lsed Area Underlain f:sltg‘il:; Coal cver Estn@ated coal reserves, | - - - - ~ ~ Percentage recoverable
Quadrangle quadrangle|  ¢om outside by coal in place, Mined out, | 14~ thick | Measured 147 to 28” thick 28" to 42" thick Over 427 thick 14” and more thick 28” and more thick fec:;\j;rable',l reserves 28" and
in county, | egtimate, | outcrop, | 07 to 14” originally, acres remaining, | - Indicated h d Thousands Thousands Thousands Thousands | 'Mcluding a more thick,
acres _ljlaC'eS acres | thick, acres acres acres Acres | T :futsoanl | Acres | o ions Acres of tons Acres of tons Acres | oftons | MININg10SSES | cands of tons
Measured 1,894 6,029 1,566 7,789 2,020| 12,120 5,480 25,938 3,930 20,786 10,954
Nolansburg ..... 115,505 29,204 | 77,161 - 9,140 861 8,279 | Indicated 1,338 3,910 865 L,sh2 596 3,576 2,799 12,028 1,916 9,278 )
Total 3,232 9,939 2,431 12,331 2,616 15,696 8,279 37,966 5,846 30,064 52.7 15,844
Measured 1,894 6,029 1,566 7,789 2,020 12,120 5,480 25,938 3,930 | 20,786 10,954
Indicated | 1,338 3,910 865 4,542 596 3,576 2,799 12,028 1,916 9,278 ,890
Total ........ 115,505 29,204 | 77,161 - 9,140 861 8,279 Total 3,232 9,939 2,431 12,331 2,616] 15,696 8,279 37,966 5,846 30,06k 52.7 15,844
HARLAN COUNTY
TABLE 5. - RESERVES IN FIRE CLAY BED, January 1, 1952
1 2 3 4 5 6 7 8 9 1w | | 12 ] 13 [ 14 15 16 [ 7 ] 18 19 20
Areas . Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. N Estimated
Area of | oycjuded | Area Underlain 14” thick Coal over - — - Perc recoverable
Quadrangle quadrangle|  ¢0 outside by coal in place' Mined out, | 14~ thick | Measured 14~ to 28” thick 28”7 to 42" thick Over 42 thick 14” and more thick 28” and more thick ‘recove'rabl?l reserves 28" and
in county, | otimate, | outcrop, 07 to 14" originally, acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands | ncluding a more thick,
acres | jfacres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | MiNINg 10Sses |, cands of tons
Measured - - 718 1,176 8o7 7,647 1,585 11,823 1,585 11,823 7,827
Harlan ......... 100,948 | 21,608 | 73,220 825 5,295 3,089 2,206 | Indicated - - - - 621 4,hh3 621 b, hL3 621 4, 4h3 2,941
Total - - 78| 4,176 1,428} 12,090 2,206 16,266 2,206 [ 16,266 66.2 10,768
Measured 331 1,142 1,972 10,399 1,968 12,098 k271 23,639 3,940 22,497 14,893
Nolansburg ..... [115,505 52,908 | 48,514 987 13,096 1,13k 11,962 | Indicated 3,135 11,704 3,463| 18,377 1,093 6,837 7,691 36,918 b,556 | 25,214 16,692
Total 3,466 | 12,846 5,435 28,776 3,061 18,935 11,962 60,557 8,496 | u7,711 | 2/66.2 31,585
Measured 2,076 5,857 - - - - 2,076 5,857 - - -
Big Stone Gap .. | 40,543 34,270 3,462 161 2,650 35 2,615 | Indicated 539 1,885 - - - - 539 1,885 - - -
Total 2,615 7,742 - - - - 2,615 7,742 - - - -
Measured - - 109 638 4 Th6 5,576 855 6,214 855 6,214 4,114
Hagan ........ .o | 32,677 - 30,665 - 2,012 1,157 855 | Indicated - - - - - - - - - - -
Total - - 109 638 s 5,576 855 6,214 855 6,214 66.2 4,11k
Measured 2,407 6,999 2,859 | 15,213 3,521 25,321 8,787 47,533 6,380 | k0,534 26,834
Indicated 3,674 13,589 3,463 | 18,377 1,714| 11,280 8,851 43,246 5,177 | 29,657 19,633
Total ........ [289,673 |108,786 [155,861 1,973 23,053 5,415 | 17,638 Total | 6,081 | 20,588 6,322 33,590 5,235 36,601 | 17,638 90,779 11,557 | 70,191 66.2 46,467
HARLAN COUNTY
TABLE 6. - RESERVES IN AMBURGY BED, January 1, 1952
1 2 3 4 5 6 7 8 9 1o [ ] 12 T ] 15 16 [ 7 ] 18 19 20
A i i ; -
Area of excil'ﬁzse g Area Underlain f:gltg;/ce; Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Percentag Estimated
Quadrangle quadrangle| ¢om | outside | by coal in place | Mined out, | 14~ thick | Measured 14" to 28" thick 28" to 42 thick Over 427 thick 14” and more thick 28~ and more thick | recoverable, 'ecmzfgf'e 4
in county, | estimate, | outcrop, | 0710 14” | griginayyy acres remaining, | Indicated Thousands Thousands Thousands Thousands Thousands | ncluding all et
, . i s more thick,
acres | 1/acres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres oftons | Mining losses |, cands of tons
Measured - - - 9l3 7,026 9l3 7,026 943 7,026 4,630
Harlan ..........|100,948 | 73,600 | 25,684 - 1,664 266 | 1,398 | Indicatea | - - - - bss| 3276 bss| 3,216 bss| 3,216 2,159
Total - - - - 1,398 10,302 1,398 10,302 1,398 | 10,302 65.9 6,789
Measured 158 450 4,874k 27,444 2,549 18,168 7,581 46,062 7,423 45,612 30,651
Nolansburg ...... 115,505 | 62,059 | 37,352 - 16,00k 569 | 15,525 | Indicatea | 1,180| 3,389 | 5.836| 28,970 ‘a19| 6,016 | Tiokk| 38435 6,755 | 35,046 23,551
Total 1,347 3,839 10,710| 56,414 3,468 24,24k 15,525 84,497 14,178 | 80,658 67.2 5h,202
Measured - - - - 133 978 133 978 133 978 636
Big Stone Gep ... | 40,543 | ho,2k7 - - 296 - 296 | Indicated - - 163 660 - - 163 660 163 660 429
Total - - 163 660 133 978 296 1,638 296 1,638 2/65.0 1,065
Measured 158 450 4,874 | 27,44k 3,625 26,172 8,657 5k ,066 8,499 53,616 35,917
Indicated | 1,189 3,389 5,999 29,630 1,374 9,392 8,562 42,371 7,373 38,982 26,139
Total ......... 256,996 175,906 | 63,036 - 18,054 835 17,219 Total 1,347 3,839 10,873 57,074 4,999 35,524 17,219 96,437 15,872 92,598 67.0 62,056
1/ No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.
2/ Estimated
-6 -
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HARLAN COUNTY

TABLE 7. - RESERVES IN D BED, January 1, 1952

1 2 3 4 5 6 7 8 9 10 1 | 12 [ [ 15 16 | 7 [ 18 19 20
Areas . Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
Area of | oycluded | Area Underlain 14" thick Coal over - - Percentage recoverable
Quadrangle quadrangle| from outside by coal in p!ace' Mined out, | 14~ thick | Measured 14~ to 28” thick 28" to 42” thick Over 42 thick 14” and more thick 28~ and more thick | recoverable, reserves 28" and
in county, | estimate, | Outcrop, 07 to 14~ originally, acres remaining, | indicated Thousands Thousands Thousands Thousands Thousands | ncluding all more thick
acres | 1/ acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | Mining losses thousands of tons
Measured 262 550 339 1,627 457 L, 0l 1,058 6,221 796 5,671 2,268
Nolansburg ..... 115,505 | 109,270 5,177 - 1,058 - 1,058 | Indicated - - - - - - - - - - -
Total 262 550 339 1,627 L7 L ,0l4 1,058 6,221 796 5,671 | 2/4%0.0 2,268
Measured 201 693 6,617 33,897 1,698 12,111 8,516 46,701 8,315 46,008 18,403
Big Stone Gap .. | k0,543 | 25,362| 6,665 - 8,516 - 8,516 | Indicated | - - z z M i z 2 4 Z :
Total 201 693 6,617 33,897 1,698 12,111 8,516 46,701 8,315| 146,008 | 2/40.0 18,403
ritegiurigd 463 1,243 6,956 35,524 2,155 16,155 9,574 52,922 9,111 51,679 20,671
nalica’ - - - - - - - - - - -
Tot8l eeeeoess 156,048 | 134,632 | 11,842 - 9,574 - 9,57k Total 463 1,243 6,956 35,524 2,155 16,155 9,57k 52,922 9,111 51,679 2/40.0 20,671
HARLAN COUNTY
TABLE 8. - RESERVES IN UPPER ELKHORN NO. 3 BED, January 1, 1952
1 2 3 4 5 6 7 8 9 1w [ un [ 12 i ] 15 | 16 | 17 | 18 19 20
Areas . Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
Area of | o cjuded Area Underlain 14” thick, Coal over - Percentage ec ble
Quadrangle quadrangle| outside by coal in place | Mined out, | 14~ thick | Measured 14 to 28" thick 28" to 427 thick Over 42” thick 14” and more thick 28” and more thick | recoverable, recovera
in county, estir:::te outcrop, 04" to 147 t;?ig’?naaclley acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands including all rese;v:rseiﬁi:: nd
acres | 1/ acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons mining losses thousands of t'ons
Measured 1,950 6,425 968 4,843 - - 2,918 11,268 968 4,843 2,664
Harlan ......... |100,948 42,618 | 53,969 - 4,361 - 4,361 | Indicated - - 587 2,906 856 5,649 1,443 8,555 1,443 8,555 4,705
Total | 1,950 6,425 1,555| 7,749 856 5,649 k,361 19,823 2,b11| 13,398 | 2/55.0 7,369
Measured 4,665 15,h22 17,868| 91,707 2,330 15,620 | 24,863 122,749 20,198 | 107,327 69,870
Nolansburg ..... 115,418 | 26,710 | 38,019 171 50,518 13,869 | 36,649 | Indicated 171 616 | 11,615| 57,747 - - 11,786 58,363 11,615 57,747 37,593
Total | 4,836| 16,038 | 29,483] 149,ksh 2,330| 15620 36,649 181,112 31,813 | 165,074 65.1 107,463
Measured 432 1,685 6,664| 31,662 7,923 70,997 15,019| 104,34k 14,587 | 102,659 53,588
Big Stone Gap .. | 40,543 - 6,345 - 34,198 8,412 | 25,786 | Indicated - - 10,767| 56,527 - - 10,767 56,527 10,767 | 56,527 29,507
Total 432 1,685 | 17,431| 88,189 7,923 70,997 | 25,786| 160,871 25,354 | 159,186 52.2 83,095
Measured T,047| 23,532 25,500| 128,212 | 10,253| 86,617 | 42,800| 238,361 35,753 | 214,829 126,122
Indicated 171 616 | 22,969| 117,180 856 5,649 | 23,996 123,kk5 23,825 | 122,829 71,805
Total ..eene.. 256,909 | 69,328 | 98,333 171 89,077 22,281 | 66,796 Total | 7,218| 24,148 | 48,k69( 245,392 | 11,109| 92,266 | 66,796| 361,806 59,578 | 337,658 58.6 197,927
HARLAN COUNTY
TABLE 9. - RESERVES IN ELKHORN LEADER BED, January 1, 1952
1 2 3 4 5 6 7 8 9 | 1w | u | 12 | 13 [ 14 15 16 [ v ] s 19 20
A . . 3 . . N
Area of exc:ﬁzz g Area Underlain f:;?'tg;l:i: Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Percentag Estlrnatt:ll
Quadrangle quadrangle| ~ rom outside by coal in place’ Mined out, | 14~ thick | Measured 14” to 28” thick 28" to 427 thick Over 42” thick 14”-and more thick 28” and more thick | recoverable, res::::g;" :nd
in county, | ectimate, | Outcrop, | 0 to 14" originally, acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands | ncluding all more thick,
acres | 1facres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons mining losses thousands of tons
Measured 1,84k 4,906 287]  1,h64 - - 2,131 6,370 287 1,464 586
Nolansburg ......|115,505 | 104,556 | 6,235 2,583 2,131 - 2,131 | Indicated - - - - - - - - - - -
Total | 1,84k 4,906 287 1,46k - - 2,131 6,370 287 1,464 | 2/40.0 586
Measured 1,476 L,kh15 1,714 9,273 - - 3,190 13,688 1,714 9,273 3,709
Big Stone Gap ...| 40,543 | 29,965| 6,326 1,062 3,190 - 3,190 | Indicated z l l ’ - - z ’ ’ 2 ’
Total | 1,476 4,415 1,71k 9,273 - - 3,190 13,688 1,71k 9,213 | 2/4%0.0 3,709
Measured 3,320 9,321 2,001| 10,737 - - 5,321 20,058 2,001 10,737 4,295
Indicated - - - - - - - - - - -
Tot8l cecveeenn 156,048 | 134,521 | 12,561 3,645 5,321 - 5,321 Total 3,320 9,321 2,001| 10,737 - - 5,321 20,058 2,001 10,737 2/40.0 4,295
_lj No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.
2/ Estimated
58719 -1



HARLAN COUNTY

TABLE 10. - RESERVES IN UPPER ELKHORN NO. 2 BED, January 1, 1952

1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15 | 16 [ 17 [ 18 19 20
Al i ,in t f 2,000 Ib. Total re , in t f 2,000 Ib. i
Area of excrlz.aji ol aves Underlain ICt;)SItﬁ‘iI:l: Coal over Estimated coal reserves, in tons o ! serve.s in tons o : Percentage rzzg\zzi?e
Quadrangle quadrangle|  fom outside by coal in place' Mined out, | 14~ thick | Measured 147 to 28” thick 28” to 42” thick Over 42" thick 14” and more thick 28 and more thick recovgrable, reserves 28 and
in county, estimate, | outcrop, 0." to 14" originally, acres remaining, | Indicated Thousands Thousands Thousands Thousands Thousands iqc!udmg all more thick,
acres | 1/acres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | MININE 10SSeS |, cands of tons
Measured 1,531 5,196 206 896 131 1,041 1,868 7,133 337 1,937 1,181
Harlen ......... 100,948 | u46,02k | 51,939 61 2,924 533 2,391 | Indicated - - k29 1,866 94 635 523 2,501 523 2,501 1,526
Total 1,531 5,196 635 2,762 225 1,676 2,391 9,634 860 4,438 61.0 2,707
Measured 2,743 9,182 8,932 k1,559 2,839 19,526 14,51k 70,267 11,771 61,085 32,31k
Nolensburg ..... | 115,505| 56,597 | 32,375 825 25,708 1,491 24,217 | Indicated - - 9,703| u46,342 - - 9,703 46,342 9,703 46,342 2L,515
Total 2,743 9,182 18,635 87,901 2,839 19,526 2,217 116,609 21,474 | 107,k27 52.9 56,829
Measured ko7 1,789 11,380| 62,935 3,045 20,240 1k,902 8l4,964 14,425 83,175 43,417
Big Stone Gap .. Lo,543 4,296 4,888 - 31,359 2,4kg 28,910 | Indicated 1,970 6,501 12,018 63,096 - - 13,988 69,597 12,018 63,096 32,936
Total 2,467 8,290 23,398 126,031 3,045 20,240 28,910 154,561 26,4431 146,271 52.2 76,353
Measured 98 309 355 1,864 2,263 17,793 2,716 19,966 2,618 19,657 13,701
HBgBN veveeneans 32,677 4,300 | 22,114 9 6,254 1,655 4,599 | Indicated - - 465 2,4k 1,h18 11,371 1,883 13,812 1,883 13,812 9,627
Total 98 309 820 4,305 3,681 29,164 4,599 33,778 4,501 33,469 69.7 23,328
Measured 189 510 - - - - 189 510 - - -
Jonesville ..... 10,223 | 10,034 - - 189 - 189 | Indicated - - - - - - - - - - -
Total 189 510 - - - - 189 510 - - - -
Measured 5,058 16,986 20,873| 107,254 8,278 58,600 34,209 182,8L40 29,151 | 165,854 90,613
Indicated 1,970 6,501 22,615| 113,745 1,512 12,006 26,097 132,252 2k,127 | 125,751 68,604
Total ........ | 299,806 | 121,251 | 111,316 895 66,434 6,128 60,306 Total 7,028 23,487 43,4881 220,999 9,790 70,606 60,306 315,092 53,278 | 291,605 s5h.6 159,217
HARLAN COUNTY
TABLE 11. - RESERVES IN HARLAN BED, January 1, 1952
1
1 2 3 4 5 6 7 8 9 o | 1 [ 12 [ 13 | 4 15 | 16 [ 17 | 18 19 20
Areas Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 ib. Estimated
Area of | oycluded Area Underlain 14” thick Coal over - - > - " ‘ Percentage recoverable
Quadrangle quadrangle|  from outside by coal in pla ce' Mined out, [ 14~ thick | Measured 147 to 28” thick 28" to 42" thick Over 42" thick 14” and more thick 28” and more thick .recove.rab'e"l reserves 28" and
in county, | estimate, | outcrop, | 0710 147 | grigingyy, acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands | including a more thick,
acres 1/ acres acres | thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons mining losses thousands of tons
Measured 2,192 6,317 5,598 31,17k 2,261 15,945 10,051 53,436 7,859 47,119 31,994
Harlan ......... | 100,948 | 24,774k | 148,280 152 27,742 15,548 12,194 | Indicated 618 1,761 1,525 9,150 - - 2,143 10,911 1,525 9,150 6,213
Total 2,810 8,078 7,123] ko,324 2,261 15,945 12,194 64,347 9,384 56,269 67.9 38,207
Measured 4,928 17,408 8,231 M4h,347 10,683 98,kkg 23,842 160,204 18,914 | 142,796 90,533
Nolansburg ..... | 115,505 | 43,389 | 27,593 b1 Ll 482 11,062 33,420 | Indicated - - 2,078 9,375 7,500 60,585 9,578 69,960 9,578 69,960 Lk 354
Total 4,928 17,408 10,309| 53,722 18,183| 159,034 33,420 230,164 28,h92 | 212,756 63.4 134,887
Measured 1,182 3,723 5,700| 28,060 7,928 55,351 | 14,810 87,134 13,628 83,411 54,217
Big Stone Gap .. 40,543 3,882 | k4,528 321 31,812 6 31,806 | Indicated 66 208 | 11,675| 53,985 5,255 35,226 | 16,996 89,419 16,930 | 89,211 57,987
Total 1,248 3,931 17,375| 82,045 13,183 90,577 31,806 176,553 30,558 | 172,622 2/65.0 112,204
Measured 46 145 h,ok1| 23,908 4,309 27,882 8,396 51,935 8,350 51,790 36,098
HAZAN veeeesennn 32,677 289 | 18,543 - 13,845 5,4k9 8,396 | Indicated - - - - - - - - - - -
Total 46 145 k,oh1| 23,908 k,309| 27,882 8,396 51,935 8,350 | 51,790 69.7 36,098
Measured 93 209 - - - - 93 209 - - -
Jonesville ..... 4,037 3,9LL - - 93 - 93 | Indicated - - - - - - - - - - -
Total 93 209 - - - - 93 209 - - - -
Measured 8,41 27,802 23,570 | 127,489 25,181 | 197,627 57,192 352,918 48,751 | 325,116 212,842
Indicated 684 1,969 15,278 | 72,510 12,755 95,811 28,717 170,290 28,033 | 168,321 108,554
Total ........ |[293,710 | 76,278 | 98,94k 51k 117,974 32,065 85,909 Total | 9,125 29,771 38,848 | 199,999 37,936 | 293,438 | 85,909 523,208 76,784 | 493,437 65.1 321,396

y No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.

2/ Estimated
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HARLAN COUNTY

TABLE 12. - RESERVES IN LOWER SPLIT OF HARLAN BED, January 1, 1952
1 2 3 4 5 6 7 8 9 1o [ un | 12 | 13 ] 4 15 | 16 [ 17 | 18 19 20
Areas i Coal over Estimated coal reserves, in tons of 2,000 ib. Total reserves, in tons of 2,000 Iib. Estimated
Area of | o cluded | Area Underlain 14” thick Coal over - - Percentage recoverable
Quadrangle quadranglel ~¢om | outside | by coal in place | Mined out, | 14~ thick | Measured 14” to 28 thick 28" to 42 thick Over 42 thick 14” and more thick 28~ and more thick | recoverable, reserves 267 and
in county, | ectimate, | outcrop, | 0”0 18" | griginyyy, acres remaining, | Indicated Thousands Thousands Thousands Thousands Thousands | Including all more thick,
acres | 1facres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | Mininglosses | @ @ onds of tons
Measured L, 686 1k,664 5,110 25,294 3,073 23,508 | 12,869 63,466 8,183| L.8,802 19,521
Big Stone Gap .. Lo,s43| 10,717| 4,582 485 24,759 - 24,759 | Indicated | 11,890| 34,184 - - - - 11,890 3k4,184 - - -
Total | 16,576| 48,848 5,110 25,294 3,073 23,508 | 24,759 97,650 8,183 48,802 | 2/k0.0 19,521
Measured 4,686 14,664 5,110 25,294 3,073| 23,508 | 12,869 63,466 8,183| 148,802 19,521
Indicated | 11,890 34,184 - - - - 11,890 34,184 - - -
Total ........ ho,543| 10,717| 4,582 485 2L, 759 - 2k,759 Total | 16,576 48,818 5,110 25,294 3,073 23,508 2k, 759 97,650 8,183 148,802 2/40.0 19,521
HARLAN COUNTY
TABLE 13. - RESERVES IN LOWER ELKHORN BED, January 1, 1952
1 2 3 4 5 6 7 8 9 1o | 1 | 12 [ 13| 14 15 16 [ 17 | 18 19 20
Areas . Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Iib. Estimated
Area of | oicjuded | Area Underlain 14" thick Coal over - - Percentage recoverable
Quadrangle quadrangle outside by coal ; " | Mined out, | 14” thick | Measured 147 to 28” thick 28" to 42” thick Over 427 thick 14" and more thick 28 and more thick | recoverable,
in county, from outcrop, | 0”to 14” n placlxle acres remaining, | Indicated including all |TeS€rves 28* and
' | estimate, 3 e originally, ’ Thousands Thousands Thousands Thousands Thousands - more thick,
acres | 1/acres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres | " oftons | Mining losses |, cands of tons
Measured - 881 4,757 881 L, 757 881 4,757 2,379
Harlan ......... 100,948 | 99,258 809 - 881 - 881 | Indicated - - : - 2 R ? ?
Total - - 881 4,757 - - 881 4,757 881 4,757 | 2/50.0 2,379
Measured - - 268 1,k07 - - 268 1,ko7 268 1,ko7 703
Nolansburg ..... 115,505 | 115,237 - - 268 - 268 | Indicated - - - - - - - - - - -
Total - - 268  1,ko7 - - 268 1,k07 268 1,507 | 2/50.0 703
Measured 547 1,646 2,834 1k4,568 4,310f 45,314 7,691 61,528 7,14k 59,882 29,941
Big Stone Gap .. 4o,543 | 21,669 - 1,105 17,769 - 17,769 | Indicated - - - - 10,078 87,539 10,078 87,539 10,078 87,539 43,770
Total 547 1,646 2,834 14,568 | 14,388 132,853 | 17,769| 149,067 17,222 1hk7,k21 | 2/50.0 73,711
Measured 5k 1,646 3,983| 20,732 L,310| k45,314 8,840 ' 67,692 8,293 66,046 33,023
Indicated - - - - 10,078| 87,539 10,078 87,539 10,078 87,539 43,770
Total ceeesess 256,996 | 236,164 809 1,105 18,918 - 18,918 Total 547 1,646 3,983 20,732 14,388 132,853 18,918 155,231 18,371 | 153,585 2/50.0 76,793
y No information available from core drilling, mine workings, or coal outcrops on which to base estimates of
measured and indicated reserves. These areas may contain additional geologically inferred reserves.
2/ Estimated
5879 -9 -



TABLE 14, - Recapitulation of reserves, Harlan County, Ky., January 1, 1952

Bed

Hindmén ..ecececesccsseasceansene
Flag ceveccsescsccscsssosansass
HaddiX seeeecescecnsasscacsnnns
WBX coeecsosscsncccscsscssoasense
Fire Clay ceeeecccsscscccsacasns
AMDUTEY ceeeeveccescesccasccnas
e
Upper Elkhorn No. 3 ceeseocecas
Elkhorn Leader .iieeececscccoes
Upper Elkhorn No. 2 ..eeeeences
Harlan cceeecececsssasassscccss
Lower Split of Harlan ..eceeees
Lower E1KhOYTL sveeeececscccncas

Tot8l tveeeeececansoncaons

Thousands of tons el/
In beds In beds Recoverabl
14" and 28" and Thousands
more thick | more thick | Percentage of tons
159,669 158,082 52.7 83,309
167,757 158,833 52.7 83,705
59,310 59,064 52.7 31,127
37,966 30,064 52.7 15,84k
90,779 70,191 66.2 L6, 467
96,437 92,598 67.0 62,056
50,922 51,679 2/%0.0 20,671
361,806 337,658 58.6 197,927
20,058 10,737 2/10.0 4,295
315,092 291,605 54 .6 159,217
523,208 493,437 65.1 321,396
97,650 18,802 2/4%0.0 19,521
155,231 153,585 | 2/50.0 76,793
2,137,885 1,956,335 574 1,122,328

l7 Based on reserves 28 inches and more thick.

2/ Estimated.

COAL BEDS

The coal beds occurring in Harlan County for which reserves have been estimated

are, in descending order:

Name of bed

Other names of bed

Hindman
Flag

Haddix

Wax

Fire Clay

Amburgy

D

Upper Elkhorn No. 3
Elkhorn Leader
Upper Elkhorn No. 2
Harlan

Lower Split of Harlan
Lower Elkhorn

High Splint*, No. 9, Hindman No. 9

No. 7, Flag No. 7, Hazard No. 7, No. 11 (Va.),
Morris¥*

Pardee*, No. 10 (Va.), Smith

High Cliff*, No. 9 (Va.)

Wallins Creek*, Dean

Low Splint*, Creech, No. 6 (Va.)

Taggart, Keokee, Darby*
Taggart Marker*

Collier

Upper Elkhorn No. 1, Wilson

Imboden*, Shelby Gap

*These names probably more widely used in Harlan County.

The Hindman bed is in the Allegheny series, and all the other beds are in the
underlying Pottsville series, Pennsylvania period.

The Pine Mountain fault crosses the northwest part of the county in a northeast-
southwest direction, dividing the coumty into two distinct physiographic areas.é

North of the Pine Mountain fault, the topography is very rugged, making the approach
very difficult. There has been some prospecting, but the limited known information

5/ Miller, R., and Withers, S., Structural Geologic Map of Harlan County:
Geol. Survey, Series VI, 1927.

Kentucky
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Figure 2. - Hindman bed, Harlan County, Ky., January 1, 1952,






indicates that the coals are thin and irregular. However, additional prospecting
and drilling may show coals of workeble thickness.

The major coal-producing beds in Harlan County are the Harlan and Upper Elkhorn
No. 3. Of less importance are the Hindman, Flag, Haddix, Wax, Fire Clay, Amburgy,
and Upper Elkhorn No. 2. The Harlan and Upper Elkhorn No. 3 beds contain the
largest remaining known reserves,

Other coal beds occur in the county but they either are not minable under
present conditions, or the information concerning them is insufficient to make an
estimate of the reserves.

Maps have been prepared for the Hindman, Flag, Haddix, Wax, Fire Clay, Amburgy,
D, Upper Elkhorn No. 3, Elkhorn Leader, Upper Elkhorn No. 2, Harlen, Lower Split of
Harlan, and Lower Elkhorn. (See figs. 2 to 14, inclusive.)

The characteristics of the mapped coal beds are shown by bed sections furnished
by the ¢ s, lessees of the coal, and published reports of the Kentucky Geological
Survey._7n All bed sections given are within the areas of recoverable reserves 28
inches and more thick (black areas on the maps).

Descriptions of the coal beds that have been mapped and bed sections selected
to show the irregularities of the beds in areas of known recoverable reserves follow:

Hindman Bed
(See fig. 2 and table 1)
The Hindmen is the highest bed stratigraphically being mined in Harlan County.
It occurs high in the hilltops; therefore, the areal extent is confined to the
eastern and central parts of the county. Generally, it is thick and persistent,
where present, and contains few partings. It occurs about 100 feet above the Flag
bed. Sections of the bed in areas of known recoverable reserves follow:

Eastern Part of County

Material Inches Material Inches
COAL tvveeesscccnsonccneees 29 COAL tieveeesrecsossonsncns 103
Thickness .eeecesssscsces 29 ThicknesSS ceeeececscecsns 103
COAL cevececesosacncsnscnsnns 2 COAL teveveoevoscocncccnsonse 8
Fire Clay ceeeececeesccccns 1/2 Fire clay ceeeeceeccscccnses 1-1/2
COAL S0 e 0 e 0000000000000 80 COAL S0 000 evs 000000 000000000 69
ThiCKNESS veeevevenesesas 82-1/2 ThicCKNESE veeeeeseosenoss 78-1/2

6/ Crider, A. F., The Coals of Letcher County: Kentucky Geol. Survey IV Series,
vol. IV, pt. I, 1916, 234 pp.
1/ Hodge, James M., Report on the Upper Cumberland Coal Field: Kentucky Geol.
Survey Bull. 13, 1912, 223 pp.
Hodge, James M., Report on the Coals of the Three Forks of the Kentucky River:
Kentucky Geol. Survey Bull. 11, 1910, 280 pp.
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Material

COAL .vveeecosenacoannccass 36
Slate sieeeriecsocsassansons 19
COAL
Coal and slate .eeeeeeceves
COAL
Slate ciieeececsncscccnanns 1
COAL

Thickness ceesecsecencses

L R N AR I I NI I ) )-I-O
s 000 e0cs s sssv s

ctececricasesteanennns 1-

Material Inches
COAL cene 5
S1tE veverrecnrnennnncncnns 1/2
COAL 46-1/2
Fire clay ceeeveese
COAL 4vioeeveecsasnsononnana
Thickness

DR N A I R A A A N

D N I RN R A A )

seec e

o e scsc o

Ni
i ]
S \V)

Central Part of County

Material Inches

Laminated coal 4-1/2
COAL siveeresncconcocannnns 13
Fire clay eeeeeceeecesecens 5-1/2
S1late seesssecasoccnonanann 6
COAL 6-1/2
Fire clay ceeeecesccceccsns -
COAL
Rash -1/
COAL
Thickness

LR R A A R R A A N R Y

fu
n

DR R R I I I I I N R R A R N Y

n

DI R R R N R N N A I I I A SRR ¥

e

LI I S A A A A RN N B I N N Y

eecsecoscs s

.

COAL seveeeeonnnscnnscnanas
Thickness .iveeeese

= U
U O w

COAL

Slate cieeeecccesoctcseacons

COAL tuveveennnonnennnnnees _HO
Thickness .ceeeseesscnssse 55

D R N R R N R RN

Flag Bed

Material Inches

ceteentcoan 22
cevee 13

ceeeeseeaan 3

COAL tivevonnnnes
Shale .iveveeoseocsconns
COAL tevevenacans
Shale tecenveneecooocsonnsas 1
COAL .vivevveesecocccannnnnss 16

ThicKkness .ceeeeesocesscss 55

COAL tvieencosonvencacannnse 3
Laminated co8l ...eevevences 10
COAL tiveeenossncocenconnncne 18

PartifNg ceeeeeeeeeceeesocans 6
COAL vevervecncncnceneeannnes 16
Thickness seeieeecesasesees 53

COAL tvvvensavanncns
Thickness

DRI AR Y

L IR I APy

(See fig. 3 and table 2)

The Flag bed occurs about 390 feet above the Haddix.
Generally, it is single- or double-bedded.

high in the hilltops.

in areas of known recoverable reserves follow:

Like the Hindman, it occurs
Sections of the bed

Northern Part of County

Material Inches

COAL
Thickness

L R A N N N R NN

O 1°)
COAL ceeeecoscnccancssnsans 23
Slate ceeeeeene
COAL
Rash
COAL
Clay seeececssecssonssnnnse
COAL

Thickness ..

ceecv e
e essesecsecssccccsvs e
e eesec0scoe0cecsvsce e

1
N
Ceereeeererieteeieeees B
1

eesec o0 esses0cocscen e

eseececcccoscne

5879
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Inches

® % e 00 0o SO
ceesene 30

Material

COAL tvvevenoanss
Thickness ...eeese
COAL
Slate cieececcccssocncncnss
COAL cessecancan 10
Clay veeeeene 1-1/2
COAL g
ThicKness ..eeeeecscencese 36-1/2
COAL sevevesvnesoccassnansne 7
Shale .ieeevees

COAL tveeeecocas
Thickness ....

L R I I A I A N I IR I A

21-1/2
1/2

LI A A A S A A IO I I B I AT Y

Ceeeeceecaes 2
ceereeaneas 4o
L9

D N Y



Figure 3. - Flag bed, Harlan County, Ky., January 1, 1952,












Central Part of County

Material Inches
COAL ® 0 @ 0 0 00 0O 0000 0O OGN lh
Shale cceecrsesscccscnsnsnsne
COAL @ 0 0 8 9 00 00 0000000000
ThicKknesSf .eeeecesccsccass

COAL +evevcroncsncncnnonnns
Shale v e 0seesevscessesooee
COAL .vveeescescocccsccscns

Thickness .eeecesccsconcs

= N e =
e fliﬂm %\1w

COAL ® 0@ 09 00 0 000 0000 00D
ShAle veveevcssnncasnsacsos 1/2
COAL ® 9 0 0. 000000 00000000l 6

ThiCkneSS LR N O R ) "12

Material

COAL tvveeecovenasssacncnnss
Fire clay teeceecsccscncess
COAL ivieeeeccnsaccoassasons
Shale (ieeeeeseccccssconnsns
COAL tveeeecessscanscsnnscasns

ThicKkness .seeeccesccscass

COAL teveeccccancassncconnne
Thickness seeeescecsccens

COAL .eveveeecncanosanocnscas
Thickness

e0eeeesc00 0o

Eastern Part of County

Material Inches
COAL ® 0 @ 00 00 0000 0 OO OO OO 12
Shale cieeevevecscscssasnns 13
COAL ® 06 0 ¢ 0 00600 0008000000000
ThicKness ccecesescsscscs

8?'&

n

COAL tieeesscscnccsoscscnass
Fire €lay teeeecescsscessne
COAL teeeeseccascnscscnnnsse

Thickness

W

w
jil—‘w
no

S~~~
=

LR A A O I R )

=
(e¢]

COAL L A A A N IR I AR N B R I N )
ThiCIm.eSS 000 cev0s0s00ccee

Haddix Bed

Material

COAL tivieerecovocancoscnsnes
Shale .seieeeeecrsnecccsccnas
COAL tievesscecnccassononnse
Shale .ticeeecesvsecccssccnsns
COAL svveessvcsscessancsons
Rash tieeeceerecsccsancnncs
COAL ivvvveveccnssccosancns

Thickness .eeeeeeecassces

GOAIJ LR IR I A A N R A S Y I I Y SO )
ThiCImeSS LR I R N R AN

(See fig. 4 and table 3)

The Haddix bed occurs about 330 feet above the Fire Clay.

Inches

Inches

10

3

16

2

10
1/2

46
87-1/2

30
30

It is well developed

in the central part of the county, and is being mined near the Virginia border where

it usually has two partings.

Sections of the bed in areas of known recoverable reserves follow:

5879
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Farther west, the bed contains three or more partings.



Material

COAL tveenecoscsssccnnocnsnes
Shale tieeeersecccscoscnans
COAL tvveeecoscossccancnnne
Shale seeeesesvecsccnscssas
COAL tevvveocennosccnscanns
Shale .eievesesosscsosacconns
COAL tveevscecascescnccnssne
Shale teeecesscccssvscnsonne
COAL tivevevocconnasasonnns
Shale ..eeecoesscssncsnccna
COAL tvveesecocnonssnscacse
Shale tieevessoecccenssnnne
COAL .sveevensococnsanonsane

ThicKNness seeescessececces

COAL tiveeesscccnsncsncenes
Shale .eeeeceesocssocssanas
COAL teeeevescsvescacocnans
Shale .ieeeesvacccscoasnsns
COAL tvtevenncocssscnsnones

Thickness ..eseecececesccss

Central Part of County

Inches Material Inches

COAL tevececscnoncnnnnanoas 25
Shale teeieencescsvcnnnnses 23
COAL tiveeveenoonccacncnnsne 39
Shale tieeecseoccocnescanss 2
COAL tvveeosvecnccsosnnscnse 12

Thickness «eeseceseccesess 101

[ -F‘r\)rlo
e K
N F & n

o

COAL vuvevnevonennnnnneeass 11-1/2
Fire clay ceeeesesscacsnnee 2
COAL teeveennnssnssasnssnns 29-1
Fire clay seeececencecenass 2-1
COAL sieveveconnssacccnnsans 2-1
10 Thickness sieecevssssses 8

I
|—J
S~
N

MDHMDOHFKHFWID

COAL tiievsesscenncaccsnsnas
Shale .teeeeseececccesanansns
COAL tiveseesassoecscocanss
Shale .ieveeescecescsasonas

8
8
9
18
COAL vuieeeovvecocscscassnns
g% ThiCKNess .eeeeeccascsces

Wax Bed

@H O\NH O

T

(See fig. 5 and table 4)

The Wax bed occurs at an interval varying from 10 to 60 feet below the Haddix
and about 270 feet above the Fire Clay. It is well developed in the southeastern
part of the county where it is being mined. It is from 3 to 5 feet thick with a
small parting in the lower half of the bed. Sections of the bed in areas of known

recoverable reserves follow:

Material

COAL vevvevesncacsacsnsnans
Parting .ieeeeecccacscasecs
COAL .vvevvesncancsanoccans

ThicknesS seeeeescossccns

COAL tiveeeosecenscnsnnnnse
Fire clay ccececesecsccccse
COAL tvveeccvssncacsoscscnns
Fire clay ceccecceccccccsoss
COAL .tiiveesncecsvesnacanse

Thickness .ceeesesceccnss

5879

Southeastern Part of County

Inches Material Inches

22 COAL ..iviieirnennennnnanns
2 Partin-g P00 esecss0cressren e

22
1
18 COAL ® © 0 0 8 0 08 0000 "0 0 PO e l
) Thickness .eeececeeccosses 32
6 COAL tvvevveoceonccacennees 37
3 Parting .ceeveecoceccocsccns 3
18
58

19 COAL teveesncesscnsannsasnae
1/k4 ThicKNess seeeeeesesssces
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Fire Clay Bed

(See fig. 6 and table 5)

The Fire Clay bed occurs about 280 feet above the Amburgy. It is best devel-
oped’ in the central and western parts of the county. Locally, this bed attains a
thickness of 9 feet in the western part of the county. North of the Pine Mountain
fault, three diamond-drill holes show the presence of coal less than 14 inches
thick. Sections of the bed in areas of known recoverasble reserves follow:

Central Part of County
Material Inches Material Inches

Laminated coal .eceeecesces 9 COAL tvveveesscocavosanessne 2
SHALE wveerevevnsnnneennees T-1/2 ClAY eeeeeeesennnnnsaccennns 1
COAL vvvevveoncsncannannaes 22 COAL tevverennnennncecnncees 26
JACK TOCK weeeveennconasees 4=1/2 ClAY eevveeecacaccnnoaannnns 1/2
COAL tivevennnenssesnsansss 10 Bony €08l severerennnrscsons 1/2
BONe ceeeececcescocccosonan 2 COAL .seveevesocsocsvcsonncace 11
ThicKNess .veveessseesees 59 ClaY sevesecrosessanonsnneas 1-1/2
COAL vuvvenveennnnnennenanss 13
COAL seveecocescccssncnnnece 27 Bony co8l seceeececcacocencs 1
Flint fire clay seeeeeccoces 3 COAL tevesansssacasssscnccns
COAL wuveevoecnnceacnaneases 1h ThicKness seeeeeeesseesses 59-1/2
Thickness .eeeescescsccee

Laminated coal ....eeeess.. L4-1/2 Laminated co8l seveeevoecenss 8
COAL vuvennennnnennnnnnnnss 12-1/2 COAL veverenneeennnecnnnnnns b
Laminated co@l ...eeeeaesss 1b ShBLE tevsevenesosossnennnes 2
COAL tivevvvvuvocsonnnnnonns 1k COAL tvvvvvennnnsnesnnnnases 2L
ThiCKNESS wevvvevesensees LD Fire clay cevececececocnnens 1/
COAL veeeensnseoceansansaans 13-1
COAL teeeoseveoncsssssannes 33 ThicKNness euieeseceseococss 9-1
Shale cieevesevscesssacsees 8
COAL teveesoveconssssssnees 12
ThicKkness .sveeeeessssssss D3

Western Part of County
Material Inches Material Inches

COAL vvvveeenerennnaneeses U5 COAL tevevrenenseanonennanass 28
Shale tieeeeesvsssccasonnse ClaY eeeceeocsssceseccononas 3
COAL tuvuvevnvosoncnsoneneas T-=1/2 COAL .evevevenennenannnsenes 23
Shale seeevevesecnseoaneess 1-1/2 Fire cla8y ceeeeeesesssceoeas 11
COAL vvvvevneneenanennnnans COAL veverneeenonnonnnenaess 11
Thickness .ecececescssese O Shale teeeeesrescoccsoscnans 3
COAL tevvvovoenoonneannnnnnns 3
COAL veveeosooeneasenenness 34 ShAlE eeeeeescenenscnnennsns 2
Parting .eeeeeececcececsess O COAL veevevevennssnocnnennee _25
COAL .sevevecececosnsosscaces Ll Thickness .eeeeeeececeesss 109
ThiCKNESS .veveeeeeeeeees 5L

'._l

no

COAL wvivevevecnacsanneeeeas O1
Fire clay ceeeececccesccses T

COAL .veivceveecsascccnsesses _15
Thickness ..eeeeeecsseess 103
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Amburgy Bed
(See fig. 7 and table 6)

The Amburgy bed occurs about 230 feet above the Upper Elkhorn No. 3. It occurs
multiple bedded, and the thickness usually ranges from 3 to 5 feet. It is well
developed in the central and eastern parts of the county. Sections of the bed in
areas of known recoverable reserves follow:

Central Part of County
Material Inches Material Inches
COAL tuivievecencsasnsonnnns 11
Parting ceeeeeececncencnens 1/2

COAL teeveenvenansensnsones 2
ThiCkneSS ee s e e 0o 3"12

COAL .tevsvvesncesssnasananss
Shale seeeeeesecnccsccoscans
COAL tevvesaeacascnssncscnnns
Shale teeceeeecssosossescsssnas
COAL .tiieenecnncssaccssscnas
BONE sievecesecscenscscanans
COAL tevevevecesosaossansonse
Shale seveeevessocessosnsnene
COAL tevevoescococasnsocnncnas

ThicKkness .seeevecsssescnce -

COAL tivevvenvnnnnnnnnnnnss 47

Shale .evieeeeescnssscecnnnee 7

COAL tevveeenncnoononnonnns h-1/2
Thickness .seveececeecscss 58-1/2

N
WNHWUHOFE @

1
i
~
N

\J1
g
'_l
n

COAL 4evevrereonennonnnanns 8
PAarting co.eeeeeevecenceens 1-1/2
COAL vvvveverecnennnonnnnas 6
PAarting .ieeeeeveennccnnnes 1-1/2

COAL vevvenennnonnnnsnnnoss 143
Thickness .eeeeececscccns 0

COAL .ivevncencnsoannsacnnns
Shale .ieeeveecrsonssosensns
COAL .ivevevasesennsanncnnes
Shale sieeeececcocncensonans
COAL .ieeencnsasnosconsnones
Shale siveiveeoreesscossonoas
COAL iiveeencsvvenncancnnns
Thickness ..eeeeesosccacss 38

N
HHEFMODHFEVWOFEW

Eastern Part of County
Material Inches Material Inches

COAL seevevovessccssonsannes 1D COAL teeervncosncccnnsacnns 10
Shale (iivevescecscsssoncens D Shale siieeroeserscossnnsas 1
COAL .eveevvvoncnscnoannness LT COAL vveeeecococonsacnnoncns 13
ThicknesSs seesesseesssceceee 37 Shale tieeeecenoonscscsnnnes 3
COAL suvececoocsnsnoasaoses 11
COAL tvveeecoscocesssnnsneas 27 Thickness c.vececevsecones 35
Parting eceeeecseesoccerscsas 15
COAL veevvoeonssocnnssnaesss 18 COAL tivevnoenosenncnnnnnnse 9
ThicKNeSS veveeeeesesesess 60 Shale ciieeeeseveccoscnanas 3
COAL vrivrnnvvneeennnnnneass 10-1/2
COAL vvveveonsensessnsesness 16 FirTe ClaY seeececoceceoenes 1

Parting ...cceevecececcecees 3 COAL .ivveeveesconannsannes [-1/2
COAL .iveveencecnsvncnnconee _9 Thickness .eceeeceseceass 31

ThiCKNEES veeveencreacenss 28
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D Bed
(See fig. 8 and table T)

The D bed occurs from 10 to 60 feet above the Upper Elkhorn No. 3. The known
recoverable reserves are in the eastern part of the county. It is multiple bedded
and contains one or more partings. In this area, the seams below are being mined
first. When the overburden is less than 100 feet, cracks have developed on the
surface, indicating that part of this bed may be broken and not minable. In calcu-
lating the known recoverable reserves, 40 was used as the estimated percentage of
recovery. Bed sections in areas of known recoverable reserves follow:

Eastern Part of County

Material Inches Material Inches
COAL seevesosscccaccnssnns 36 COAL teeevecsscosavccoonnas 2
Shale ..eeeeesceserensnens 1/2 BONE tieevevrecsnsansennass 1-1/k4
670 P b COAL tuvevvacnsonnnesassans 35=1/L
ShAle seveeeeraccnnnannsss 3 ShALE tieveeveeecacnnnnnnns 3/
COAL tveeececccccnvonnnnns 1 COAL tivessensocccsscsonnns 5
Shale veveveceseoesvonnnes 3 BONY COBL vevererrecneennan 1/2
COAL veiveeeseconconceesses 10 BONE tevevecensonconsacnoces 1/h
ThicKness eeeesssscccces BL-1/2 ThicKness ceecececsssecss 5
COAL severvessncanncnsonns 29 COAL tvveesosvccvccnsscnnes 38
ShALE veveeevseecnennannss 3/4 SHALE vvvreeoeeveonnnnnnann 6
COAL tveevevvsacenanssonns COAL teevesecocecensonnaoes 12
ThicknessS ceeeessoccccna 3%-37E ThicKkness seeeececssocces 53
COAL tvieveacescacnsenncnne 20 COAL teeeerooncecccsosnnnns 14
Shale and co8l ceeescocese 5 Shale ceveeeevecsccssnosnns 1
COAL teevecococeoscnnnnans T COAL tiieevevnennnnnsnnonnas EE
ThicKkness ceeeeecessccces 32 Thickness seeesecssssases T

Upper Elkhorn No. 3 Bed

(See fig. 9 and table 8)

The Upper Elkhorn No. 3 bed occurs about 40O feet above the Lower Elkhorn. From
the standpoint of production and known recoverable reserves, 1t ranks second in im-
portance to the Harlan bed in this county. The known recoverable reserves are in the
central and eastern parts of the county. Generally, this bed occurs free of partings.
However, it does split into two benches in places and in a short distance reappear as
a single bench. Bed sections in areas of known recoverable reserves follow:

Central Part of County

Material Inches Material Inches

COAL tevveennscconsncnncnas 30
ThicknessS .eeeeececccosese 30

COAL ® 9 0 00 00 00 00 0Q 000N O 0
ThicKNness .eeesecesccsse

"

COAL teeesessseccanscscnns 18 COAL tiveesevncccansosnnces 5
Shale teeeevscccccsnconoes 6 ShAlE sieeeeseosaccnnsonocs 5
COAL svveenesesnsesnseasnse 12 COAL tuvvevecnnennceneseees 24

Thickness ..c.eveesesces 36 ThicKkness ...eececosssons 35
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Material Inches Material Inches

COAL ® 8 0 8 0 000 00000000000 31" COAL ® 0 0 00 069 00 060 00 00 90 000 30

Fire €la8Y cevevescnssscnns 1 Rash tivieeevevecccocanacnns 3

COAL ® ® 0 0000 0000000000000 ll COAL ® 0 0 00 000000 0PSSO0
ThiCKNeSs .eveeevseeeess 46 Thickness seeeieececcscacs 3%

Eastern Part of County
Material Inches Material Inches

COAL .viveeenoeenscncnannns
Thickness ..eesveovsveses

COAL ® 0 0 00 00 0000 000000 0 00
Thickness .eeececcsccsas

COAL @00 00s0 000 cecc0000r0 COAL e e 0000 c00s 0000 s 0000
Clay DRI I A A N A N I I SR RN ) Shale 00 ecssos st enst v

28

2

20

1
COAL ® 0 9 00 000 0 000000 0000 00 u COAL ® 00 0000 00 0000 OO PEDBPOEE PSSO OES
ThicKness .ceecececccscoe 3% Thickness ..ieeeececscsnss

Elkhorn Leader Bed

(See fig. 10 and table 9)

The Elkhorn Leader occurs about 20 feet below the Upper Elkhorn No. 3. It is
not an important bed in this county. Diamond drilling shows the bed to be erratic
in thickness. Four holes show the bed to be of minaeble thickness, Bed sections in
areas of known recoverable reserves follow:

Eastern Part of County

Material Inches Material Inches
COAL ® © 0 00 00 0000 00000 e 2h COAL ® 0 06 ¢ 000 0000 0000 0RO 27
Parting S0 00 e0 00 e s 2 Shale CRCECICRCRC R BRI BN B RN I IR B ) 3
COAL ® 0 0 00 000 0 00 00 00 000 o lo COAL 9 € ¢ 0 0 00 00 00 SO OOLEOPOLE RS OSIEDN E
ThicKNness .eeeoccesccces 33 ThicKness cecevessceccens 33
COAI‘ ® 0 0 00 00 00 000000 CN PO SOPOD Eé COAL ® ® 0 0 0 00 0000 00 00800 )+O
Thickness .seeeesceccssnas 35 Thickness .eeseccesesosas Lo

Upper Elkhorn No. 2 Bed

(See fig. 11 and table 10)

The Upper Elkhorn No. 2 bed occurs about 325 feet above the Lower Elkhornm.
Generally, it is multiple bedded in the southern and central parts of the county
and occurs as a single bed in the eastern part of the county. Bed sections in
areas of known recoverable reserves follow:

Southwestern Part of County

Material Inches Material Inches
COAL seeeeesooncsoocannonsae 16 COAL teveveverovacanaseeaas 15
Shale .evevecscocessssssess 2 Shale ceeeveeenncsansannnns 3-1/2
COAL +ovvevenoncsanocescsees 3 COAL tevvenvnrensensnsanans 13-1/2
Shale ceeecescecsscseccaces 3 Rash sieevcetennceasasancns 1
COAL .iveeeecsnssscocecases [ COAL suveecsocscssvocsnncas 82-152
Thickness .eececesesssees 31 Thickness .eceececscceses 5-1/2
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Material Inches Material Inches

COAL vvevevevenennoncnseaes 15-3/4 COAL vuvrvveerescnoconncens 9
SHALE vevevevveeneneenseaes 2-1/4 Parting .veeeeeeescecasesas 15
COAL 4evevenvennensansanses 11 COAL 4vvuveenanconnnncnanes 42
Clay eeesesescscessassscsses 20 Thickness ..eveeeeeeseess 66
COAL vevvvvvensonsasnnasess 24-3/4

Thickness .seeeeesessceses [3-3

Central Part of County
Material Inches Material Inches

COAL veveveseesenacnoaneses 26 COAL .tvvevevnsoncscsssccnse 13
Shale seeeeesscccsvsossonses Shale ceeeeessvansscnsvoces 1
COAL .eeeecescscscssnnsnsne COAL suivevevessasnccnssanans 18
Shale teeeoceoscscsocassnsens Thickness .eeeceseccsccass 32
COAL sevesccnsscsssncanoans
Thickness ccecececescsccs

=0

[}
~—
I DN

7
T

COAI-I @00 000000 e0 00000000
P&I"ting ®ecec0c00e00s 0000
COAL et 00 cessesev 00

32
N

COAL 4uvvvvnnnvnnsnnnnnnnns 6

ThiCKNESB vevevesroaeeeee B2

ThicKNnesSsS eeeeeescessccas

w
OF

Eastern Part of County
Material Inches Material Inches

COAL tveevevosoasnncssnasse 15 COAL .vveveesenesnccncsanss 17
Shale .iveevocesosasscansnns Shale teeecesescernccsnnnns 11
COAL veeeeveccncvcsacnsenanss COAL .vivecessnccscasscnnse 11

ThicKness (eeeeeecccccasns Thickness ceeeeesscaceces 39

COAL veveesococacscossocnnns
ThicKness c.eceeececcsccscs

COAL tuvvvvusnnsncescnaases  8-1/2
Fire clay seeeceseenasscses 1-1/2
COAL tieveenncsesoonnennnss U2

COAL wivevnrnsennsnannnnans ThicKnesSS .eveeesesscensss 52

ThicknesSsS .uieeeeecssccsss

I £ U
ﬂm ﬂﬂ NF#

Harlan Bed
(See fig. 12 and table 11)

The Harlen bed occurs about 200 feet above the Lower Elkhorn. It is the most
important bed from the standpoint of production and known recoverable reserves.
Going east from Nolansburg quadrangle into Big Stone Gap quadrangle, the bed splits
into two distinct beds by shale and sandstone ranging in thickness from 2 to 40 feet.
Because of this thick parting, recoverable reserves have been estimated for the
upper and lower splits of the Harlan and treated as separate beds. Bed sections in
areas of known recoverable reserves follow:
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Southwestern Part of County
Material Inches Material Inches

COAL tvvevevsncccnncsnnens 21 COAL wevrvvennnennonsenensss 48
Shale .eveaeeoscssscesannne 12 ThicKNess veveseeeeseesess U8
COAL svevevooesnscsnncnnnns 21

Thickness seseesecsscccce

|

COAL tuivvvvnnvennsesnnnanass 28
ThiCKNESS vevevevevensneas 28

COAL vuvvvevennnansonnnsss 13

Shale 4euieeeesnsncoeanaons 2 COAL viivvevnnnnnnasannaens. 11-1/2

COAL tivevnvnvansenssanees 19 Shale vuvireennenssesnnsnnas 1/4

ThicKNesS veeeeeeesessss 34 COAL tvevevreennonnneeaneaas B
SRBLE tivirrrnnnnenaneaeenns 1/

COAL tiivevecsoncansccnnns 18 COAL tivverenencnsncssnsosees 15
RBSH tevvvrennnnncenennnns 3/ ThiCKNESS vvvveeeevenseaee 3D
COAL +vvvvennonoonaennenes 24

Thickness sveeeescccesas E2-37E

Central Part of County
Material Inches Material Inches

COAL vvevevsenrensnnsnonnoes 22
Shale veveveevaeonoennonoass 1k
COAL vuvevenvenennnnnannnees 16

Thickness .ivceceecececess H2

COAL 4tuveeveosancassnannne
Shale ceeieeeocnsscessnnas
COAL tveevecocasosnassanaas

Thickness .eeeeecescsces

COAL tivrennncessoccsnsnsnes 12
ShEle vvveeeeevennancnnaenas 1b
COAL veveerereonenenneneanes 36
Shale.iieetieeeeeacasannnnns 1
COAL vivrevrececnnnennnnsaas 18

ThiCKNESS +eveeeeesonennes BL

COAL ® 9 0 00 00 000 00t 0 e 0
Thickness ...eeeeececcss

COAL ® 6 9 5 % 00 @ " 0000 00 O E OO NS
Thickness .eeeeeccacsens

w S w2
] e ) RS

COAL siveeevcsscncsoccnnns
Shale tivveeesncssccsannas
COAL tveeseescsscnnancsans
Coal and shale .eeeeevcacs
COAL vtvivveeesnnocanscnanas
Shale ceieeeescesacesnnnne
COAL vivveeoesccscnnnnnnase

Thickness .eeeeseesesnes

COAL teeeeeececssasnasanence 9

Shale siveveenvececessasansns 2

0 P 24

Shale ceeeeecevenesssennnses 12

2 COAL wevvvevoonnnnnens veee.. 12
-1/2 Thickness .evecececasenans 57

H{ON O O\ W

o

Eastern Part of County
Material Inches Material Inches

COAL 4ivvvnnnnnnnconnannss 24-1/2 COAL tivvvenennnnnnnsanaanss 12
Shale teveescssesccaceasnns 2 Shale ceeeeeeeccsccscncsoances 1
COAL vveevoessnnsnsnnnnnas 25—1(2 COAL vivevnvoneennncenseanss 18
ThiCKNesSS .seeeeecessasas 5 ShELlE vevevvverenneossnceees OB
COAL tivirereneeennennnneees 5=1/2

COAL viveveseeoannnenanane 17 Shale ceveeececsoooscnssonns 3
Shale ..eeveeesvesosscsncas COAL teveveeesvonssonnasanss 3
COAL  tieeveevsenesonsance Shale tieeveeescenecnscncens 2
ShBle .eeeeeecrecccsosonns COAL viveveenononnnnsennnses 4
2

L

2

3
9
3
COAL teeevsenassscnsnnnnce 23 Shale tieeieevocarsecroescnnns

Thickness ceesecsccecnsse 55 COAL teeeeevsecosecnsannseane L
Thickness .seceeeeesaescass [2=1/2
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Material Inches
COAL ® 0 0 00 00 0 00 00 S SO OO0 00 28
Fire clay veeeescsccocannes 2
COAL ® @ ¢ 0 ¢ 08 00 00 e 000 e e 8
Thickness .eceeececesssas 3

COAL vvueversnnennnaannanees 16
Shale .veeesecssccsscannces 3
COAL cvveeeeecnccceoosssnes 13

ThicknesSS seeeeccccsccass 32

Material

COAL .iveveseasccnnsansnnns
Shale civeeeseessnscescnnns
COAL teevevennsnsnsasnnoans

Thickness .iveeescecences

Lower Split of Harlan Bed

(See fig. 13 and table 12)

The Lower Split of Harlan bed occurs 2 to 40 feet below the upper split.

Inches

17
10

.

Owing

to this small interval, either the upper or lower bench will be lost in mining unless

great care is taken in mining.

in estimating the known recoverable reserves.

able reserves follow:

Eastern Part of County

Material Inches
COAL +ecevocsosnssnacacnsanse
Shale ieeevesesesaccnnsasnes
COAL .eeeevesencoscesnsanss
Shale .cveeesecscccsssansons
COAL sevveonasescsscancnnne

Thickness ..eeeeeesecscses

COAL ® 0 0 00 00 000 0O BB PRP PO POPONEPOE PO
Thickness eiecesscesssceas

N A9,
o\ib"\ wrmmwl-'\o

Material

COAL teveavsoncsvososcssanna
Shale sieeeeseccncsoccncnns
COAL seeevvrccasccosccsanee

Thickness sveeececossenes

COAL ®ecessss00r s
ThiCkIleSB @0 es s 0sccseroe

Lower Elkhorn Bed

(See fig. 14 and table 13)

A conservative figure of 4O percent recovery was used
Bed sections in areas of known recover-

The Lower Elkhorn bed is below drainage level in Harlan County, except for the

southern part of the county.
inches.,

by numerous partings.

Eastern Part of County

Material Inches
COAL  tvevenenverenvennnaass 15-3/4
Coal and DONE ..eevevencene 3/4
COAL wevvennnseonnnnananaas 2=3/4
Coal and bone ..eeveeveee.. L4-3/k
COAL tiveveennnscnnasaceess 15-1/2
Shale seveeseecncsosnnncnne 1/2
Coal and boONE .eeeecessccns 3/4
COAL weveveavenncnsanananas 3/

Y-
E5-1§2

ThicknesSsS .eeeecesaccccss
5879
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Material

COAL vvevenerscsncconoocnnncne
BONE seiveveccncocscscnrsacns
Shale .veeveecocsnssncsanns
BONE teevevecesossccsasenns
COAL tvveecoocosccsoconsnsna
BONe .iveciecccrrcscccsncens
COAL ..iveeeesnsecosscsaancs

Thickness .ceeececcsccces

Outcrop sections show clean coal from 29 to 40-1/2
In the eastern part of the county, where it has been explored by drilling,
the coal is clean and thick near the county line. Farther west, the bed is split

Bed sections in areas of known recoverable reserves follow:



Material Inches Material Inches

COAL 4uveevernnsnnsssessess 20 COAL +ivvvenvnvnnnnnnannass 36
BOny COBL tieevevennnnaneas 2-1/2 Thickness ...eeeeevesesss 3
COAL tiviivvnvnnsnonconanes 2

BONE tivvevernnenaooncaanas 3/k4 COAL vevvvvernensosanannses T1
COAL tivvvvevennneannnnesas 21-1/L ThicKness ..uv.eeveeeeeses 71
BONE tevvveronceosnansanans 1/2

COAL  wrvvveevenvennenennas 6-1/L COAL tvvviviennnnenansnnses 10
BODE vevvvevvnnconnnanonnas 1=1/2 Shale (veeveveersnsnnnesass 38
Shale ..ieeevnvernencecnsnes 2 COAL vevvenvernnenanonenses 55-1/2
COAL vvvvvevnnnnnnsannnnaas 9-1/4 Shale teveverecensnnnannnns 1-1/2
BONE +iveovovonnrenanensees 3 COAL vivevenonconnenonannes i
COAL 4uvivvnonnanasasnnnnns -3/h Thickness ..eeeseesssesss 109

Thickness seeveeecesassees [2=3
ANALYSES OF HARLAN COUNTY COALS

The chemical analyses in table 15 are arranged stratigraphically for some of
the major coal-producing beds and alphabetically according to the nearest town for
each bed. They represent mine and tipple samples and were first published in Bureau
of Mines Technical Paper 652, Analyses of Kentucky Coals. The coal, classified ac-
cording to rank belongs in the high-volatile A bituminous group.

COKING PROPERTIES OF HARLAN COUNTY COALS

Eastern Kentucky coals are important in the iron and steel industries because
they generally are low in ash and sulfur and yield an excellent coke when blended
with coals of higher rank. They were coked many years in beehive gvens, and in 1918
ovens of this type in Kentucky ylelded over 300,000 tons of coke.§7 Today, their
importance in the metallurgical field 1s indicated by the fact that in 1952 they
constituted 13.4 percent of all coal carbonized in this country for the production
of metallurgical coke.g/ In this same year, the Harlah coal field, which is largely
in Harlan County, supplied 5,862,067 tons, or 48.2 percent of the 12,171,787 tons of
Kentucky coal shipped to coke plants in various perts of the United States.

§/ Tyron, F G., Use and Distribution of Kentucky Coals: Bureau of Mines Tech.
Paper 308, 1922, pp. 11-15, "

2/ Otero, Maxine M., DeCarlo, J. A., and Corgan, J. A., Coke and Coal Chemicals in
1952: Bureau of Mines Mineral Market Report, M.M S. 2186, 1953, 25 pp.
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TABLE 15. - Analyses of Harlan County coals

As-~
Kind of received Dry basis
Location Bed sampley Size Moist., |Vol., F.C.] Ash|Sul.|B.t.u.
1 2 3 N 5 6 7 819 10

Closplint |Hindman No. 9 M - Lo |40.0{56.5|3.5| 0.6[14,380
Do. do- T Plus 5-inch 3.9 |38.8/57.313.9| .6{14,350
Do. do. T 5- by 2-inch 3.8 [39.1]57.0{3.9| .4|14,320
Do. do. T 2-inch by 0 L5 [39.555.6{4.9| .5|1k4,210
High Splint do. M - 4.8 |37.6]56.1/6.3]| .8/13,830
Louellen do. T Plus 6-inch 4.4 138.3158.13.6| .6[14,370
Do. do. T 6- by 2-inch b1 |39.6/56.3|4.1| .6[14,230
Do. do. T 2-inch by 0 L6 [39.2/55.9{4.9| .7|1k4,060
Coalgood Anburgy T Plus 6-inch 4.3 |35.4/56.9]7.7| .8/13,600
Do. do. T 6- by 2-inch b2 {37.9(56.4{5.7|1.0(13,980
Do. do. T 2-inch by 0 5.0 |[37.1|54%.2[8.7| .9]13,490
Elcomb do. T Plus 6-inch 2.5 |37.2/55.8/7.0| 1.0[14,100
Do. do. T 6- by 3-inch 2.4 |37.7|56.0|6.3| .9|1k4,230
Do. do. T 3- by l-inch 2.7 |[37.2]54.6]/8.2| .9{13,960
Do. do. T l-inch by O 4,5 [35.7]55.9/8.4 | 1.0]13,880
High Splint do. M - 3.7 [39.3(56.3|4%.4 | .7|14,360
Benham Upper Elkhorn No. 3 M - 2.5 |38.5(59.1|2.%| .5[1k4,960
Evarts do. M - 3.2 |37.8(58.5/3.7| .8{1k4,460
Kenvir do. M - 3.6 |37.6]58.5/3.9| .7|14,520
Liggett do. M - 3.2 |37.7|56.1|6.2 | 1.1|1%,090
Lynch do. M 2,5 |35.5|60.3|4.2| .6|14,660

Ages Upper Elkhorn No. 1
(Harlen) M - 2.8 [38.0|57.6|4.4 | 1.1|14,350
Chevrolet do. M - 2.6 |37.7|58.7/3.6 | .8|1k4,500
Coalgood do. M - 2.9 |38.6/57.9(3.5 9{14,530
Do. do. T Plus 6-inch 2.6 [39.8/57.1|3.1 814,690
Do. do. T 6- by 2-inch 2.5 139.1]57.4(3.5 814,630
Do. do. T 2-inch by 0 3.4 |36.7]56.9|6.4 | .9|1k4,120
Coxton do. M - 3.0 [37.8]58.2|4.0 | .9|1k4,380
Harlan do. M - 2.8 |38.4]58.3(3.3 | .7/|14,570
High Splint do. M - 2.9 (38.3]|55.6]6.1 | 1.2(|1k4,110
LeJunior do. M - 3.0 |[37.4]56.7(|5.9 | 1.1[1k,120
Liggett do. M - 3.7 [38.3]59.3|2.4 | .8|14,620
Yancey do. M - 2.8 |37.9(58.7{3.4 7 |14,560

I/ M = mine semple; T = tipple sample.
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The Elkhorn-bed coals, which yleld most of the coal mined in Harlan County,
contain relatively high proportions of volatile matter; consequently, they yield
"fingery" coke when carbonized singly. However, both the size and stability of
thelr coke are increased markedly by blending with low-volatile coking coals be-
cause blending minimizes fissuring. A sample of Elkhorn No. 1 (Harlan) from the
Path Fork mine, Harlan County, ylelded metallurgical-grade coke when carbonized as a
blend with 20 percent Pocahontas No. 3 in Bureau of Mines pilot-scale coking tests.lg/
This sample contained 4.0 percent ash and 0.7 percent sulfur as carbonized. Pilot-
scale carbonization tests also were made on Elkhorn No. 3-bed (Taggart) coal from
Nos. 30 and 31 mines, Lynch, Harlan County, which ranked higher in the high-volatile
A claessification than the Path Fork coal.il/ The blend of this coal with 20 percent
Pocahontas No. 3 yielded coke that qualified both physically and chemically for
blast furnace use. The coke-making property of the blend was Improved only slightly
by raising the proportion of low-volatile coal to 30 percent.

As the alternate name High Splint indicates, the Hindman bed contains a high
proportion of splint that causes this coal to be hard and of low friability. Bureau
of Mines investigations have shown that the minable coal in this bed at Closplint,
Harlen County, is 53 percent splint and 14 percent semisplint and that this prepon-
derance of splinty constituents affects the coking properties of the bed.lg/ In low-
temperature assays of splint and bright coal separated manually from the column
sample, the former ylelded more coke and less gas and tar, The composite sample,
which included both coal types, attained low fluildity in the plastic state but
yielded well-fused coke when carbonized as a blend with 20 to 30 percent of the
strongly coking, low volatile, Beckley-bed coal. Oxidation tests of this coal showed
that its relative tendency to heat spontaneously in storage is high; therefore, sig-
nificant degradation of its coke-making property probably would occur if it were
stockpiled for long periods.li

The Flag, Haddix, Fire Clay, and Amburgy coals of Harlan County are generally
similar to the Elkhorns. They are relatively low in ash and sulfur, rank as high-
volatile A bituminous, and contein the layers of splint that characterize the coal
beds in this field. Presumably, these coals are suitable for metallurgical use if
coked as blends with higher-rank coking coals.

10/ Davis, J D., Reynolds, D A., Brewer, R E., Wolfson, D E., Naugle, B. W.,
Frederic, W, H., and Birge, G. S., Carbonizing Properties: ZEastern Kentucky
Coals from Elkhorn No. 1, Elkhorn No. 2, Leatherwood, and Harlan Beds:

Bureau of Mines Bull. 511, 1952, 33 pp.

11/ Davis, J. D., Reynolds, D A., Sprunk, G. C., and Holmes, C R., Carbonizing
Properties and Petrographic Composition of Taggart-Bed Coal from Mines 30 and
31, Lynch, Harlan County, Ky., and the Effect of Blending This Coal with Poca-
ﬂontas No. 3- and No. 4-Bed Coals: Bureau of Mines Tech. Paper 650, 1943,

5 pp.

;g/ Fieldner, A. C., Davis, J D., Reynolds, D A., Selvig, W. A., Sprunk, G. C.,
and Auvil, H. S., Carbonizing Properties and Petrographic Composition of High
Splint-Bed Coal from the Closplint Mine, Closplint, Harlan County, Ky.:
Bureau of Mines Tech. Paper 599, 1939, 38 pp.

;3/ Elder, J L., Schmidt, L. D., Steiner, W. A., and Davis, J. D., Relative Spon-
tﬁneous Heating Tendencies of Coals: Bureau of Mines Tech. Paper 681, 1945,
24 pp.
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APPENDIX

Completed reports giving results of studies by counties under part (1) of the
investigation follow:

DOWD, JAMES J., TURNBULL, LOUIS A., TOENGES, ALBERT L., COOPER, H. M., ABERNETHY,
R. F., REYNOLDS, D. A., and FRASER, THOMAS. Estimate of Known Recoverable
Reserves of Coking Coal in Cambria County, Pa. Bureau of Mines Rept. of Investi-
gations 4734, 1950, 25 pp.

DOWD, JAMES J., TURNBULL, LOUIS A., TOENGES, ALBERT L., COOPER, H. M., ABERNETHY,
R. F., REYNOLDS, D. A., and CRENTZ, WILLIAM A. Estimate of Known Recoverable
Reserves of Coking Coal in Indiana County, Pa. Bureau of Mines Rept. of Investi-
gations 4757, 1950, 22 pp.

DOWD, JAMES J., TURNBULL, LOUIS A., TOENGES, ALBERT L., ABERNETHY, R. F., and
REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in Pike
County, Ky. Bureau of Mines Rept. of Investigations 4792, 1951, 34 pp.

DOWD, JAMES J., TURNBULL, LOUIS A., TOENGES, ALBERT L., ABERNETHY, R. F., and
REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in Armstrong
County, Pa. Bureau of Mines Rept. of Investigations 4801, 1951, 16 pp.

DOWD, JAMES J., TURNBULL, LOUIS A., TOENGES, ALBERT L., ABERNETHY, R. F., and
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