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COAL RESERVES OF EASTERN KENTUCKY
By J. W. Huppwg, E. J. Lyons, H. L. Smrry, and J. C. FErM

ABSTRACT

Estimated original reserves of high-volatile bituminous coal in the Eastern
Kentucky coal field, in billions of short tons, are given below. These include
remaining reserves for Floyd, Harlar, Knott, Letcher, and Pike Counties as
estimated by the U.S. Bureau of Mines.

Thickness of beds Measured | Indicated | Inferred Total
(inches) reserves reserves reserves reserves
J4-28 e ccemamccccccccmmccmac—a- 1.4 4.7 6.6 12.7
28-42 3.2 5.4 4.2 12.8
More than 42 4.6 2.5 1.0 8.0
Total reserves 9.1 12.6 11.8 33.5

Small-scale mining started in Kentucky before 1800 and large-scale mining
began early in the 20th century. Prior to 1956 approximately 1.7 billion tons of
coal were mined in eastern Kentucky, and, assuming 50-percent recovery, an
equal amount was lost in mining. Recorded production from the principal
producing counties, in millions of tons, is as follows: Harlan 424, Pike 281,
Letcher 207, Perry 193, Floyd 178, and Bell 108, Production from the 32 remuin-
ing counties is 309 million tons. )

Remaining coal reserves in eastern Kentucky on January 1, 1956, are estimated
at approximately 33 billion tons in beds more than 14 inches thick, including
20 billion tons in beds more than 28 inches thick. Approximately 73 percent
of the remaining coal reserves are in 10 contiguous counties, Pike, Harlan, Knott,
Perry, Leslie, Letcher, Breathitt, Floyd, Martin, and Magoffin, which are in
the middle and southeastern parts of the field. Each of the other 28 counties in
the coal field have less than 1 billion tons of remaining reserves.

Physiographically the Eastern Kentucky coal field is a part of the Appalachian
Plateau province, and the western boundary of both the coal field and the plateau
in Kentucky is the westward-facing Pottsville escarpment. Local relief ranges’
from a few hundred feet in northeastern Kentucky to more than 2,000 feet in
southeastern Kentucky. Five main streams and large numbers of secondary
and tertiary tributaries have cut the plateau into a fine-textured topography
composed of narrow sinuous ridges and steep-sided valleys. This dissection of
flat-lying coal-bearing rocks produces many miles of outcrops and permits drift,
contour open-pit, and auger mining.

The coal-bearing rocks of eastern Kentucky are the Lower, Middle, and Upper
Pennsylvanian, the Lee, Breathitt, and Conemaugh formations, respectively.-
The Lee formation consists of a lower shale, siltstone, and coal-bearing member

1



2 COAL RESERVES OF EASTERN KENTUCKY

and an upper cliff-forming sandstone member. It is exposed along the Potts-
ville escarpment, in Pine and Cumberland Mountains, and in the structural
uplift along the Irvine-Paint Creek fault. The Breathitt formation consists
mainly of shale, siltstone, and sandstone. Principal key beds in the Breathitt
formation are the Upper Elkhorn No. 3 and Fire Clay coal beds, and the Magoffin
and Vanport limestone members. The Breathitt is the surface formation in
most of the Eastern Kentucky coal field, being absent only where it has been
removed by erosion, especially just east of the Pottsville escarpment, or covered
by the Conemaugh in northeastern Kentucky. Both the Lee and Breathitt
formations thicken rapidly toward the southeast. The Conemaugh formation,
distinguished by red and green beds, is composed mainly of shale, siltstone, and
sandstone, but also contains a few thin limestone and coal beds. Of the esti-
mated 33.5 billion tons of coal reserves for eastern Kentucky, 1.5 billion are in
the Lee formation, 32 billion in the Breathitt formation, and 22 million in the
Conemaugh formation. ]

The Eastern Kentucky coal field is a part of the Appalachian coal field which
extends -from Pennsylvania to Alabama and -includes parts of Ohio, West Vir-
ginia, Virginia, and Tennessee. The rocks in the eastern Kentucky region are
in the relatively undisturbed western part of the Appalachian geosyncline
between the closely folded Appalachian Mountains and the Cincinnati arch.

- Three broad gentle northeastward-trending synclines partially control the
pattern of coal-bed outerops. The Irvine-Paint Creek fault separates the Pitts-
burg-Huntington syncline in the northeastern part of the field from the Eastern
Kentucky syncline in the central part; and the Pine Mountain fault separates
the Eastern Kentucky and the Middlesboro synclines. The youngest rocks,
the Conemaugh formation, occur only in the Pittsburg-Huntington syncline,
and progressively older rocks cap the highest hills in the synclines to the south-
east. The youngest extensive coal in the Eastern Kentucky syncline is the
Skyline (Richardson) coal bed and an older bed, the High Splint (Hazard N o. 7,
is the youngest extensive bed in the Middlesboro syncline.

Different coal-bed names have been used in individual drainage basins within.

the three synclines, and their correlation is uncertain. For convenience in
discussing the coal beds, the Eastern Kentucky coal field is divided into six coal
reserve districts, the Princess, Licking River, Big Sandy, Hazard, Southwestern,
and Upper Cumberland, whose boundaries are along drainage divides, county
lines, and geologic features. Within each of these districts coal-bed names are
mainly local and the usage reasonably consistent.  Most of the estimated coal
reserves are in the Big Sandy, Hazsrd, and Upper Cumberland reserve districts.

More than 190 local names, many of which are synonyms, have been applied
to coal beds. in eastern Kentucky, but there are 33 recognized coal beds which
are tentatively correlated throughout the Eastern Kentucky coal field. The
beds couta.mmg the largest estimated original reserves are:

Billions of : Billions of

short tons | - ) o short tons
Upper Elkhorn No. 8accecicacaoo 49| Amburgy 2. 3,_---; _____________ 2.3
Fire Clay . ccuecccans —e—— - 4. 2| Upper Elkhorn No. 2.___________ 2.2
Upper Elkhorn No. 1. __.._--_.__ 2. 7| Hazard No. 7 ..... (PR 1.8
Fu'e Cla.y Rlder _________________ 2.7 : -

More than one—thlrd _about 11.7 billion tons, of the original reserves are in the
Lower and the three Upper Elkhorn coal beds. , e



COAL RESERVES OF EASTERN KENTUCKY 3
Part 1. PREPARING THE ESTIMATES

By J. W. Huobpig, E. J. Lyons, H. L. Smrra, and J. C. FerM

The Eastern Kentucky coal field is part of the Appalachian coal
region, which extends from Pennsylvania through Ohio, West Virginia,
Maryland, Virginia, Kentucky, and Tennessee to Georgia and Ala-
bama (see insert on pl. 1). The part of the Appalachian coal region
within Kentucky includes approximately 10,600 square miles and
contains large reserves of coking coal and coal that can be blended to
form satisfactory grades of metallurgical coke. All the coal-bearing
rocks in eastern Kentucky are of Pennsylvanian age. About 190
names, many of which are synonymous, have been given to the various
coal beds, but precise correlation between all beds and areas has not
been established, largely owing to lack of detailed geologic mapping.
- This estimate of the coal reserves of eastern Kentucky was prepared
by the U.S. Geological Survey in cooperation with the Kentucky
Geological Survey and the U.S. Bureau of Mines. It shows only the
general order of magnitude of the coal reserves in eastern Kentucky,
outlines areas favorable for further exploration and study, and gives
references to detailed published information. The estimate is believed
to be conservative, and undoubtedly detailed mapping, exploration,
and development will locate additional coal reserves.

NATURE AND SCOPE OF THE REPORT

Since the extensive use of bituminous coal began, both public and
private agencies have been interested in the amount of coal available
and have made estimates of coal reserves. A general program of
reappraisal of the reserves of the United States was begun about 1947
by State and federal agencies because the older estimates were con-
sidered inadequate for modern use. Recent revised estimates of the
coal reserves of 13 individual States and of the entire United States
have been published. This report on the coal reserves of eastern
Kentucky is a part of the national program of the U.S. Geological
Survey and a continuation of a special study of coking coal reserves
started by the U.S. Bureau of Mines.

Some parts of the Eastern Kentucky coal field were excluded from
this estimate (pl. 2). These include areas where the coal has been
removed by erosion, areas known to have coal less than 14 inches in
thickness, and areas where little or no information was available. A
few of the omitted areas have reported small coal production, but
their reserves probably are not large. The area excluded amounts to
about 13 percent of the total area of the Eastern Kentucky coal
field, and most of it, except for that part along the Pine Mountain
fault, is in the western third of the field.



4 COAL RESERVES OF EASTERN KENTUCKY

The report is divided into four parts: part 1 deals with the defini-
tion of terms and the methods used in preparing the coal reserve
estimates; part 2 is a summary of the topography, climate, water
resources, general geology, and coal reserves of the entire Eastern
Kentucky coal field; part 3 consists of six reports which summarize
the available data about the coal beds of six reserve districts; and part
4 includes all the tabulated data on coal reserves.

SOURCES OF DATA

The estimate of coal reserves presented in this report is based on
data from the following sources, in approximately the percentages
given: Field reconnaissance, 52 percent; coal-company data supplied
to the U.S. Bureau of Mines or to the U.S. Geological Survey, and
geologic literature published before 1951, 30 percent; mapping from
1949 to 1955 by the U.S. Geological Survey, 16 percent; mapping
from 1950 to 1953 by the Kentucky Geological Survey, 2 percent
(pl. 2).

Field reconnaissance, which consisted of visits to mines and acces-
sible. outcrops to determine the thickness, character, altitude, and
stratigraphic position of the coal beds, averaged about 2 weeks for a
7%-minute quadrangle. Supplemental information was obtained
from geologic reports and company records.

A second important source of information was the pubhshed maps
and reports and record data supplied by the U.S. Bureau of Mines.
Estimates for Floyd and parts of Knott, Letcher, and Harlan Counties
were derived entirely from U.S. Bureau of Mines data, and for Pike
County principally from U.S. Bureau of Mines data and a.report.of
the U.S. Geological Survey by Hunt and others (1937). Estimates
for parts of Elliott and Lawrence Counties were prepared entirely
from the reports of Phalen (1908) and Crandall (1884). Information
about the southeastern part of Clay County and the adjoining parts
of Leslie and Knox Counties was obtained largely from private
sources. Appraisals of the coal reserves of the Hyden, Cornettsville,
Blue Diamond (Troublesome), and Buckhorn quadrangles and for
parts of the Bays, Dingus, and Cannel City quadrangles were taken
directly from reports of the U.S. Geological Survey prepared between
1950 and 1954. A report of the Kentucky Geological Survey (Hauser,
1953) furnished data on which the estimates of the Paintsville quad-
rangle are based.
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METHODS OF PREPARING COAL RESERVE ESTIMATES

The teim ‘‘reserve’ is used to include deposits of coal which are
currently minable as well as those deposits which are potentially
minable and are described or classified as indicated or inferred. The
objective of a reserve study is to estimate the total number of tons of
coal in a certain bed or beds in a specified area. Any such estimate
is based on assumptions about the thickness, extent, and correlation
of the coal beds as well as on the establishment of cutoff points relat-
ing to minimum thickness, maximum overburden, and accuracy or
reliability of the information concerning the coal beds. An estimate,
therefore, is of value only to the extent that definitions are given and
methods explained. In order to get comparable results in preparing
estimates on coal reserves, the U.S. Geological Survey has adopted a
set of standard deﬁmtlons procedures, and assumptions which were
prepared jointly by members of the Geological Survey and the Bureau
of Mines and include recommendations of the National Bituminous

‘Coal Advisory Counml These are discussed in the succeeding para-

graphs.
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COAL CLASSIFICATIONS

The classification and description of most.coal deposits are based
on several characteristics of coal which are termed rank, variety,
grade, weight, thickness of bed, and thickness of overburden. These
characteristics are discussed under separate headings below.

RANK OF COAL

American coals are classified by rank in accordance with the stand-
dard classification of the American Society for Testing Materials.
(See table 1.) Rank is defined by the percentage of fixed carbon and
the Btu content, calculated on a mineral-matter-free basis, and is
independent of grade or quality, which is in part a function of ash
and other impurities in the coal. The percentage of fixed carbon
increases from the lowest to the highest rank of coal as the percentages

TaBLe 1,—Classification of coals by rank!

Legend: FO, fixed carbon; VM, volatile matter; Btu, British thermal units
|From American Society for Testing Materials (1955, pt 5, p. 1023)]

Class Group Limits of fixed carbon or Btu, Requxsne physieal
mineral-matter-free basis properties
1. Anthracitic....... | 1. Meta-anthracite____.. Dry, FC, 98 percent or more
. dry, VM 2 percent or less).
2. Anthracite...cccean-- Dry, 92 percent or more and less

than 98 percent (dry, VM, 8
percent or less and more than
2 percent). :
3. Semianthracite..-...- Dry, FC, 86 percent or more and | Nonagglomerating.®

less than 92 percent (dry, VM,
14 percent or less and more

. than 8 percent).
.1 Bituminouss.__.| 1. Low-volatile bitum- | Dry FC, 78 percent or more and
inous coal. less than 86 percent (dry, VM,

22 percent or less and more
than 14 percent).
2. Medium-volatile bi- | Dry FC, 69 percent or more and

tuminous coal. less than 78 percent (dry,VM ,
31 percent or less and more .
than 22 percent). - Co !
3. High-volatile A4 bi- Dry FC, less than 69 percent | . :
tuminous coal. (dry V'M, more than 31 per-
cent); and moist 4 Btu, 14,0005
or more.
4, High-volatile B bi- | Moist¢ Btu,. 13,000 or more and
tuminous coal. less than 14.000.8
5. High-volatile C bi- | Moist Btu, 11,000 or more and | Either agglomerating
tuminous coal. less than 13,000.% or nonweathering.®
IIT. Subbituminous.| 1. Subbituminous 4 | Moist Btu, 11 000 or more and | Both weathering and
coal. less than 13 000.5 nonagglomerating.
2. Subbituminous B | Moist Btu, 9 500 or more and
coal. less than 11,000.
3. Subbituminous C | Moist Bta, 8,300 or more and
Jess than 9,500.5 .
IV, Lignitic.....__. 1. Moist Btu, fess than 8,300.--.-..] Consolidated.
- 2. Moist Btu, less than8,3C0. -

Unconsolidated.

1 This classification does not include a few coals which have unusual physical and chemical properties and!
which come within the limits of fixed carbon or Btu of the high-volatile bituminous and subbituminous ranks:
All these coals either contain less than 48 percent dry mmeraLmatter-free fixed carbon or have more tham
15,500 moist mineral-matter-free Btu.

PIf agglomerating, classify in low-volatile group of the bituminous class,

3 Ttisrecognized that there may be noncaking varieties in each group of the bituminous class.
" ‘ M}ns}f Btu]refets to coal containing its natural bed moisture but not including visible water on the sur-
ace of the coal

8 Coals having 69 percent or more fixed carbon on the dry mineral-matter-free basis shall be classiﬁed
according to fixed carbon, regardless of Btu.

o There are three varieties of coal in the high-volatile C bituminous coal group: (1) agglomerating and non-
weathering, (2) agglomerating and weathering, and (3) nonagglomerating and nonweathering.
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of volatile matter and moisture decrease. Most of the eastern Ken-
tucky coals range in rank from high-volatile B to high-volatile A
bituminous coal. High-volatile C bituminous coal has been reported
at a few localities, but these occurrences may be due in part to the use
of analyses of weathered material.

VARIETIES OF COAL

Varieties of bituminous coal in the Eastern Kentucky coal field are
common banded, splint, and cannel (includes true cannel and boghead).

Common banded bituminous coal consists of alternating layers or
elongate lenses of bright and dull material with fewer bands or lenses
of soft powdery particles of fusain. - In some coal beds the bright bands
predominate and in others the dull bands predominate. Splint coal,
which is characteristic of certain.beds, is grayish black, dull, has a.
compact structure, and is relatively hard and tough. Another vari-
ety of dull coal is cannel, which is nonbanded massive dustless and
dark gray to black and which has a greasy luster and conchoidal frac-
ture. It ignites easily and burns with a smoky yellow flame. Coal
of this variety may be either true cannel or boghéad; the two being

“differentiated, according to the definitions given in the American Soci-

ety for Testing Materials (1954, p. 111), by the presence of large quan-
tities of spore exines in cannel in contrast with abundant algal remains.
in boghead. To distinguish true cannel from boghead requires ex-
amination of thin or polished sections. Throughout this report the
term ‘““cannel’ is used in a broad sense to include both the true cannel

.and the boghead varieties.

Both the common banded and splint varieties of bituminous coal

from the Eastern Kentucky coal field are excellent steam coals for

generating electrical power, for industrial use, and for space heating,
but their rank is such that they can be used for the manufacture of
metallurgical coke. The coal mined in Harlan, Letcher, and Pike
Counties yielded coke in beehive ovens for many years and now yields.
coke in byproduct ovens. The quality of the coke produced, however,
is improved if the Kentucky coal is blended with low-volatile coal from.
the Pocahontas mining area in West Virginia and Virginia.

Only a small amount of the estimated reserves is cannel coal, which
was once in demand at a high price as fireplace fuel, but which at.
present has no special market.

GRADE OF COAL

The quality or grade of coal is determined by size designation, cal-
orific value, amount of ash, ash-softening temperature, and amount.
of sulfur. Too few analyses are available for large areas in eastern
Kentucky to permit classification of reserves by grade. The analyses
are concentrated for the most part from areas of active mining and are:

620706—62——2
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limited to the outcrop of certain key beds. Definitions used in cal-
culating coal reserves permit the inclusion of beds containing as much
as 33 percent ash, but very little of such high-ash coal is included in the
estimates contained in this report. Since 1940, analyses of mine,
tipple, and delivered samples of eastern Kentucky coals have been
published by Rice and Moran (1941), Fieldner and others (1942, 1944).
The maximum amount of ash and sulfur reported in these publications
was 22.3 percent ash for the top bench of the Lower Elkhorn coal and
4.7 percent sulfur for the Lily coal, but most of the analyses were of
coals having less than 10 percent ash and less than 3 percent sulfur.

WEIGHT OF COAL

The weight of bituminous coal in the ground is affected to a marked
degree by its ash content and to a lesser degree by its content of fixed
carbon, moisture, and volatile matter. Although the weight of bitu-
‘minous coal in the ground may vary considerably from place to place
and bed to bed, the calculation of tonnages of reserves is greatly sim-
plified if an average specific gravity factor is employed. The conven-
ient intermediate figure of 1,800 tons per acre-foot, or 150 tons per
acre-inch, is widely accepted for this purpose and has been used uni-
formly throughout the present report.

THICKNESS OF BEDS

The coal reserve estimates prepared by the U.S. Geological Survey
are divided in most instances into three categories, based on the thick-
ness of the coal beds. These categories are termed ‘‘thin,” “‘inter-
mediate,” and ‘‘thick.” Coal beds classified as ‘‘thin’’ are 14 to 28
inches thick, ‘“‘intermediate,” 28 to 42 inches, and ““‘thick,”” more than
42 inches. These thicknesses have been determined primarily by
mining practices: 14 inches is approximately the minimum thickness
of coal minable by hand methods, and beds thinner than this are ex-
cluded from the estimate; 28 inches is the minimum thickness usually
considered for machine mining and hand loading; 42 inches is the mini-
mum thickness for completely mechanized mining. Recent develop-
ments of new mining equipment would permit changing these limits
somewhat, but in order to keep the categories comparable with other
recent reserve estimates prepared for other States, these definitions
have been retained in this report.

Partings more than three-eighths of an inch thick were omitted in
determining the thickness of an individual coal. Beds or parts of beds
made up of alternating layers of thin coal and partings were excluded
if the partings made up more than one-half of the total thickness.
Benches of coal, which lie above or below thick partings and normally
would be left in mining, also were omitted.
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THICKNESS OF OVERBURDEN

No classification by categories according to thickness of overburden
has been made in this report, but almost all the coal lies under less
than 1,000 feet of overburden. Some coal in the Black and Little
Black Mountains in Letcher, Harlan, and Bell Counties lies under
thicker overburden, but the amount is so small that no advantage
‘would be gained by placing it in a separate category. Categories
of less than 1,000 feet of overburden were not practicable to calculate
because the sinuous line of outcrop and steep topography restrict
reserves in these categories to narrow strips difficult to measure.

CLASSIFICATION ACCORDING TO ABUNDANCE AND RELIABILITY
OF DATA

Estimates of coal reserves presented herein are divided into three
categories termed “measured,” ‘‘indicated,” and ““inferred,” according
to the abundance and reliability of data upon which the estimates
are based.

MEASURED RESERVES

Measured reserves are those for which tonnage is computed from
coal bed thicknesses actually measured in outcrops, trenches or pros-
pect openings, mine workings, and drill holes. The points of obser-
vation must be so closely spaced and the thickness and extent of the
coal so well-defined that the computed tonnage of measured reserves
may be considered to be accurate within 20 percent of the true tonnage.
Although the spacing of the points of observation necessary to demon-
strate continuity of a coal bed varies in different places according to
the character of the coal beds, geologic structure conditions, and other
factors, the points of observation for measured coal are in general no
greater than half a mile apart and are at least three in number.
Measured coal is considered to extend not more than a quarter of a
mile beyond the outermost observation point.

INDICATED RESERVES

Indicated reserves are those for which tonnage is computed partly
from specific measurements and partly from projections of visible
data for a reasonable distance on geologic evidence. The points of
observation are generally about a mile apart but may be as much as
1% miles apart for beds of known geologic continuity. Areas of
indicated coal, in general, are not considered to extend more than
three-quarters of a mile from any observation point. '

INFERRED RESERVES

Inferred reserves are those for which quantitative estimates are
‘based largely on broad knowledge of the geologic character of the
bed or enclosing rocks and for which few measurements of thickness
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are available. The estimates are based on an assumed continuity
for which there is geologic evidence. In general, inferred coal may be
"considered to extend as much as 2 miles from the nearest observation
point, but in places where continuity is less certain inferred coal may
extend less than a quarter of a mile from the observation point. :

DISTINCTION BETWEEN ORIGINAL REMAINING, AND RECOVER-
ABLE RESERVES

Reserve estimates can be presented in terms of original reserves,
remaining reserves, or recoverable -reserves, but the estimate of
original reserves is the basic figure from which the other two estimates
are derived.

ORIGINAL RESERVES

Original reserves are:those which were in the ground, including the
narrow weathered zone along the outcrop, before mining. - The. esti-
mate of original reserves is subject to change only as new information
is gained by additional geologic mapping, exploration, or development.
of the coal beds.

. REMAINING RESERVES

- Reserves that are in the ground at the date of appraisal‘are con-
sidered remaining reserves regaii‘dléss of the feasibility of ‘extraction.
The estimate of remaining reserves is obtained by subtracting from
the estimate of orlgmal reserves the amount of coal that has been
produced or lost in mining. These last figures may be obtained either
by measuring the mined-out areas and computing the tonnage of
coal mined or lost in mining, or by using the recorded production
figures and making an allowance for mining losses. The first method
method is the more accurate, particularly for small areas or individual
beds, but detailed information on mined-out areas is unavailable
for much of the coal-bearing area in eastern Kentucky, and it was
necessary to use the recorded production figures for such areas. Re-
liable estimates of the mined-out areas by beds were made and pub-
lished by the U.S. Bureau of Mines for Pike, Floyd, Knott, Letcher,
Harlan, and Perry Counties (Dowd and others, 1951a, 1951b, '1952;
Wallace and others, 1953, 1954a, 1954b). U.S. Geological Sutrvey
reports by Stafford and Englund (1953), Williamson and Adkison
(1953), Johnston and others (1955), Englund (1955), and ethers also
give estimates by beds of coal mined and lost in mmmg ﬁor several
areas.
RECOVERABLE RESERVES

Recoverable reserves are those that are in the ground at the date
of appraisal and that actually can be produced in the future: This
estimate is obtained by subtracting estimated future losses in mining
from .the remaining reserves. Mining losses vary in different beds
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and areas according to the thickness and quality of the coal, the
nature of the roof and floor, the amount of overburden, the mining
methods employed, and many other factors.. Dowd and others
(1951a; 1951b, 1952) and Wallace and others (1953, 1954a, 1954b)
report the following recovery figures for past mining in eastern Ken-
tueky: Pike County, 55.08 percent; Floyd County, 53.23 percent;
Knott County, 53.13 percent; Harlan County, 57.40 percent; Letcher
‘County, 54.10 percent; and Perry County, 56.00 percent. In other
parts of the Eastern Kentucky .coal field the recovery may be as
little as 30 to 40 percent. In a few areas, where'conditions are fa-
vorable; it may be as great as 80 or 90 percent. As much as 90 percent
also may be recovered in strip-mining operations, but the percentage
decreases to between 60 and 80 percent when the operation is sup-
plemented with augering. Strippable.coal, however, makes up only

a small part of the total reserves and only a small part of past produc-
tion.

Averitt and others (1953, p. 13) estimated a natlonmde Welghted
average. of 50 percent recoverability for underground mining. Be-
cause the range in eastern Kentucky probably is somewhat similar
to that. in other parts of the nation, a recoverability factor of 50
percent was used in this report.

‘METHODS OF RECORDING DATA AND MAKING CALCULATIONS

All the reserve estimates in this report were calculated for indi-
vidual beds using counties and 15- or 7)4-minute quadrangles as
areal units. Work sheets were prepared from published or manu-
script topographic maps of the 1949-55 series that for the most part
had scales of 1:24,000, 1:20,000, and 1:15,840, but a few were pre-
pared from maps that had scales of 1:31,680, 1:48,000, and 1:62,500.
The work sheets of the U.S. Bureau of Mines for Pike, FIOyd Knott,
Letcher, Harlan, and Perry Counties, from which remaining; meas-
ured, and indicated reserves were determined, had a scale of 1:14;400.
Theoutcrop line of a particular coal bed was drawn on a work sheet
and the locations of the outcrops, prospects, mines, and drill holes
from which data had been obtained were plotted. Where data were

sufficient, isopach lines representing coal thicknésses of 14, 28, and 42

inches.-were drawn to divide the sheet into areas containing coal
14 t0-28 inches in thickness, 28 to 42 inches, and more than 42 inches.
In -addition; the sheet was divided into areas containing measured,
indicated, and. inferred coal on the basis of spacing and reliability -of
data. The weighted-average thickness of the coal bed was computed
for each area-delimited by the two sets of lines.

-..The areas thus outlined on the work sheets were measured with a
planimeter to obtain the acreage underlain by coal in the different
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thickness and reliability categories. The tonnage was calculated by
multiplying the number of acres by the weighted-average thickness
of coal to the nearest inch by the factor 150, the assumed weight of
bituminous coal in tons per acre-inch. The calculation and tabulation
of the data by quadrangle and county in categories according to
thickness and reliability of the information was made by IBM ma-
chines. In the machine operations it was necessary to calculate and
record all figures to the nearest 10,000 tons in order to preserve small
figures obtained in calculating reserves of small areas and in thin beds.
This order of accuracy is not implied for the larger figures and totals.
For most figures the nearest 1 million tons is all that need be con-
sidered, and this position is marked by decimal points in tables
9, 10, 11, and 12.

In reporting in the text on reserves in individual beds in the several
reserve districts, the figures have been taken directly from tables 10
and 11, and digits to the nearest 10,000 tons have been preserved to
facilitate checking of the reserve district totals against the tables.
As use of a decimal point to indicate millions of tons might be con-
fusing in the text, the figures are presented with a conventional
comma marking the million position, and additional zeros have been
supplied to fill out the number to the unit position. The digits and
added zeros to the right of the million position have no significance
other than to aid in the proper reading of the larger number.

Because the sources of information and the type of data were not.
the same for all areas comprising the Eastern Kentucky coal field, the
procedures for estimating the reserves differed for different areas.
Information obtained from reconnaissance fieldwork or from older
geologic literature was interpreted very conservatively to allow for
possible errors in correlation. Information obtained from recently
completed detailed geologic mapping, or from areas of intensive explo-
ration and development, was interpreted to the fullest extent that the
information would permit. The estimates for Pike, Floyd, Knott,
Letcher, and Harlan Counties are based on information supplied by
the coal companies to the U.S. Bureau of Mines. . The .Bureau of
Mines prepared estimates of measured and indicated reserves of those
areas, for which remaining (not original) reserves are given in tables
9 to 11. The estimates of inferred coal for these five counties were
prepared by personnel of the U.S. Geological Survey from work sheets
of the U.S. Bureau of Mines. For the Paintsville 15-minute quad-
rangle, Hauser’s (1953) figures were revised to conform with the thick-
ness categories used in the rest of the appraisal, but his basic work
was accepted unchanged. The southwest quarter of the Dykes 15-
minute quadrangle and the northwest quarter of the Cumberland
Falls 15-minute quadrangle (see pl. 1) were mapped by John R.
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Hutchins, of the Department of Economic Development of Kentucky,
and the reserves were calculated by the U.S. Geological Survey
personnel.

PAST AND PRESENT ESTIMATES

The only previous estimate of the coal reserves of the entire Eastern
Kentucky coal field was made by M. R. Campbell during the period
from 1913 to 1929. This estimate has been reprinted by Hendricks
(1939) and by Averitt and others (1953). Campbell (1913, p. 534)
estimated the Eastern Kentucky coal field to contain 67,806,460,000
short tons of coal in an area of 10,270 square miles. In 1929 he esti-
mated a total of 123,327,000,000 short tons for coal reserves in both
Kentucky coal fields, but separate figures for the Eastern and Western
coal fields were not published. These older estimates probably were
based on an assumed average thickness of coal per 100 feet of coal-
bearing strata throughout the estimated areas of the coal fields.

A number of workers have made estimates for various parts of the
Eastern Kentucky coal field.

Wentworth (1927) estimated the minable coal in the Middlesboro
Basin to be 4,314,000,000 tons.

Eavenson (1934), in a paper discussing the availability of high-
volatile coals for gas and metallurgical use in West Virginia, Virginia,
and Kentucky, estimated the reserves in several thick coal beds and.
showed the areas of minable coal for individual beds on maps with a.
scale of approximately 1 inch equals 16 miles. His estimated reserves
for the Lower Elkhorn, Harlan, and Upper Elkhorn No. 3 coal beds in
Floyd, Harlan, Knott, Letcher, Martin, and Pike Counties amounted
to 1,990,100,000 tons. These reserves include only coal more than
42 inches thick containing less than 6 percent ash and 1 percent sulfur.
Eavenson’s estimate cannot be compared directly with the estimate
given in this report, which includes coal in the 14- to 42-inch category
and some coal that has a higher ash and sulfur content.

Hunt and others (1937) estimated the reserves in Pike County at.
8 billion tons of coal in beds 12 inches or more thick, minable by drift.
mines. The estimate was based on the assumption that there were
15 coal beds with a density of 1.3 that averaged 20 inches in thickness
across 35 percent of each of the 46 geographic divisions into which the
county was arbitrarily divided for the purpose of the estimate. Hunt.
regarded the estimate as too small rather than too large.

In the period from 1950 to 1955 estimates of the coal reserves of the
Hyden (Johnston and Heck, 1950), Cornettsville (Johnston and others,
1955), Buckhorn (Stafford and Englund, 1954), and Blue Diamond.
(Troublesome) (Williamson and Adkison, 1953) 15-minute quad-
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rangles and of the Cannel City (Englund, 1955) 7%-minute quadrangle
have been published by the U.S. Geological Survey.

The U.S. Bureau of Mines, in the period from 1951 to 1954, pub-
lished estimates of the measured .and indicated coal in Pike (Dowd
and others, 1951a), Letcher (Wallace and others, 1953), Floyd (Dowd
and others, 1951b), Knott (Dowd and others, 1952), Harlan (Wallace
and others, 1954a), and Perry (Wallace and others, 1954b) Counties
as separate county reports. The estimates were reported as remain-
ing reserves in thickness categories for measured and indicated coal
for each 15-minute quadrangle, or part of a quadrangle, within the
county. These estimates of the U.S. Bureau of Mines have been
used in this report with minor changes. The correlations of the coal
beds have been modified where later information has made revision
of the correlation unavoidable. In a few quadrangles additional
information obtained after the U.S. Bureau of Mines prepared their
reserve figures has permitted the addition of some measured and
indicated coal.

The present estimate of the original reserves of the Eastern Ken-
tucky coal field is approximately 33.5 billion tons, about half of
Campbell’s 1913 estimate. The present estimate is smaller because
(1) more conservative methods were employed to estimate the
extent of coal beds underground, (2) no allowance was made for
possible coal in deeply buried beds, and (3) about 13 percent of the
coal-bearing area had to be omitted for consideration for lack of
reliable data as to the thickness of the coal or the number of coal beds
present. Campbell attempted by extrapolation to estimate the
total amount of coal present in the full thickness of coal-bearing
rocks throughout the entlre coal-bearing area, and thus obtained a
larger total.

Part 2. GEOLOGY AND GEOGRAPHY OF THE EASTERN
KENTUCKY COAL FIELD -

By J. W. Hupbig, E. J. Lyons, and J. C. Ferm

TOPOGRAPHY

The Eastern Kentucky coal field is part of the Appalachian Plateau,
a large intricately dissected upland that extends from New York to
Alabama. In eastern Kentucky the western margin of the plateau
is a westward-facing escarpment, called the Pottsville escarpment
(McFarlan, 1943), formed by Lower Pennsylvanian sandstone. and
Mississippian limestone. At the Tennessee State line the escarpment
is about 700 feet high, but northward it becomes lower and is absent
in many places.
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Differences in landforms and relief provide a basis for division of
the Appalachian Plateau into sections, three of which are repre-
sented in the Eastern Kentucky coal field (pl. 1). The Cumberland
Plateau and the Cumberland Mountain sections extend northward
from eastern Tennessee into southeastern Kentucky, and the Kanawha
Plateau section extends southward from West Virginia and Ohio into
northeastern Kentucky.

The Cumberland Plateau in eastern Kentucky is a broad benchlike
upland of relatively low relief. It extends northward, in a belt
ranging from 15 to 40 miles in width, along the western border of
the coal field from the Kentucky-Tennessee State line to the vicinity
of Frenchburg, Ky. The western margin of the plateau is the
Pottsville escarpment, characterized by sandstone cliffs, as high as
150 feet, and deep narrow valleys, and narrow ridges. The Cumber-
land Plateau, to the southeast of escarpment, has been formed by
the removal of the less resistent rocks overlying the sandstone. The
boundary between the Cumberland Plateau and the adjacent Kana-
wha Plateau and Cumberland Mountain areas is-an irregular line of
hills or mountains whose strong local relief contrasts sharply with
the weaker relief of the Cumberland Plateau.

The Kanawha Plateau forms the largest part of the Eastern
Kentucky coal field. It is a hilly or mountainous upland with narrow
crooked valleys whose divides are irregular steep-sided ridges with
sharp crests. Most of the land surface slopes moderately to steeply,
but a few of the ridge crests that represent the old plateau surface are
flat. Flood plains of moderate size have formed on resistant sand-
stone along some of the major streams, but most of the smaller creeks
lack flood plains. The Pottsville escarpment is not as well developed
in this section as it is in the Cumberland Plateau area to the south.
The local relief of the Kanawha Plateau increases from 300 or 400
feet in the north near the Ohio River to about 2,500 feet in the south
where it borders the Cumberland Mountain section along Pine
Mountain.

The Cumberland Mountain section has two contrasting types of
topography. North of Pine Mountain the rocks are gently dipping
sandstone and shale, and the topography is similar to that of the
Kanawha Plateau except that the relief, as a whole, is greater. In
Pine Mountain and to the south, the rocks dip much more steeply,
and the topography is characterized by ridges and valleys that have
a strong northeast trend parallel to that of Pine and Cumberland
Mountains. This area has the greatest relief in eastern Kentucky,
and the highest mountain in the State, with an altitude of 4,145 feet,

is near Benham in Harlan County.
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CLIMATE

The Eastern Kentucky coal field lies in the belt of temperate
humid continental-type climate. The mean annual temperature is
about 58° F. The lowest average minimum monthly temperatures
are in January, and the highest average maximum monthly temper-
atures are in July. Temperatures rarely exceed 100° or drop below
zero. The frost-free period is approximately 175 days between April
25 and October 15.

Precipitation averages about 4 inches per month but is somewhat
less in February, June, October, and November, and somewhat more
in January, March, May, July, and September. The mean annual
rainfall ranges from 42 inches in the northeastern part of the coal
field to about 50 inches in the southeastern part. The lowest recorded
annual rainfall is 33.4 inches, measured in 1941 at Paintsville in the
central part of the coal field, and the highest is 63.1 inches, measured
in 1950 at the same station. During a 24-hour period, rainfall
frequently is 3 to 4 inches, occasionally 6 to 10 inches. Thunder-
showers may occur in any season, but are most frequent between
March and September.

DRAINAGE AND WATER RESOURCES

The streams that drain the Eastern Kentucky coal field are tributary
to the Ohio River. The principal streams that flow directly into the
‘Ohio River are the Big Sandy River, the Little Sandy River, Tygarts
‘Creek, the Licking River, the Kentucky River, and the Cumberland
River. Because of the many valleys and steep slopes, the area is well
«drained; swamps, marshes, and other poorly drained areas are local
and unusual.

The streams that drain the Eastern Kentucky coal field provide
the principal water resources of the area. Surface water along the
‘Ohio River is adequate for coal-washing and preparation plants, for
many industrial uses, and for public-water systems; but elsewhere in
eastern Kentucky the water supply is inadequate for many industrial
uses during periods of minimum flow of the streams or after a series
of dry years. The mean flow of many of the rivers in eastern Ken-
tucky is relatively large (table 2), but the minimum daily flow during
dry seasons is extremely small, and the annual available supply is
small.

Large quantities of water would be available on a year-round bsais
in most of the area only by use of reservoirs. The only large reser-
-voir within the Eastern Kentucky coal field is that formed by Dewey
Dam in Floyd County. This dam controls a drainage area of about
207 square miles and has a pool with a total capacity of 93,300 acre-
feet at the altitude of the spillway crest (Wells, 1953, p. 285).
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TaBLE 2.—Surface-water discharge at selected eastern Kentucky stations
A verage flow is given for entire record period to October 1952, Data from U.8. Geological Survey Water

Supply Papers]
Record minimum daily
Mean flow flow
Gaging station Dranlage | Oct. 1951~ | Average
area (sq mi)] Sept. 1952 | flow (cfs)
(cfs) Amount Date
(cfs)
Levisa Fork, Fish Trap, Ky....... 386 566 427 0.1 11/9/39
Levisa Fork, Paintsville_.._._...__ 2,143 3,183 2,302 8.4 7/23-25/30
Tug Fork, near Kermit, W. Va 1,185 1,703 1,309 23.0 0/14/39
Little Sandy River, near Grayson, Ky.... 398 700 500 2.0 10/26/39
Tygarts Creek, Greenup...cceeeeoccvoacanx 241 374 316 No flow ot 18/%3;2%
Licking River, Salyersville. .. 140 253 164 No flow |ocacecuooo-
at times

‘Licking River, Farmer._ . ..oo.oocooooaaaae 826 1, 457 1,054 N 10/14/30
North Fork K’entucky River, Hazard...._ 465 707 505 1.0 10/14352}
North Fork Kentucky River, Jackson..... 1,105 1,934 1,259 No flow 10/16/30
Middle Fork Kentucky River, Tallega. .- 530 963 654 2 9/17/49
South Fork Kentucky River, Booneville.. 720 1,478 1,000 .1 137}-'1;:22
Kentucky River, Lock 14, Heidelberg- ... 2, 648 4,934 3,519 4.0 10/20/30
Poor Fork, Cumberland_._______._.__.____ 82.1 169 141 2.1 10/8, 9/41
«Cumberland River, near Pineville....._... 822 1,728 1,306 6.1 9/17/39
Cumberland River, Cumberland Falls. ... 1,997 3,990 3,164 8.5 9/19, 20/32
South Fork of Cumberland River, near

Stearns..... - 942 1,017 1,810 11.0 10/4/48

Ground water in the Eastern Kentucky coal field is insufficient for
large users but can supply individuals and small communities (Baker
and Price, 1956, p. 16). The shale, siltstone, and sandstone that
underlie most of the coal basin transmit water mainly through joints
and cracks. Many of the coal beds are water bearing but the quan-
tity transmitted is small. Some of the sandstone beds are moderate-
ly porous, but they are only slightly permeable and yield water
slowly. In the Paintsville area Baker (1955) found that most wells
-yielded less than 10 gallons per minute and only one yielded as much
as 100 gallons per minute. Similar small yields were found in the
London area by Otten (1948) and in the Prestonsburg area by Price
(1956). Fresh water is produced from both the Breathitt and the
Lee formations, but some wells in both formations yield water with
'a high content of dissolved solids and water that is not potable.

TRANSPORTATION

Transportation facilities for hauling coal from mine to market in
the Eastern Kentucky coal field include railroads, highways, and
waterways (pl. 3). Railroads hauled about two-thirds of the total
tonnage produced in 1955. The companies operating within the coal
field are the Louisville and Nashville Railroad, the Chesapeake and
-Ohio Railway, the Norfolk and Western Railroad, the Southern Rail-
way System, the Carolina, Clinchfield, and Ohio (the Clinchfield)
Railway, the Kentucky and Tennessee Railway, and the Morehead
and: North Fork Railroad. Of these, the Louisville and Nashville
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and the Chesapeake and Ohio serve the largest area and carry most of
the coal shipped.

The Louisville and Nashville Railroad provides service for a large
coal-producing area in the southwestern part of the Eastern Ken-
tucky coal field. The Eastern Kentucky division of the railroad ex- .
tends from Winchester southeastward along the Kentucky River and
its tributaries into an important mining area in western Breathitt,
Perry, and Knott Counties. The Cumberland Valley division ex-
tends from Corbin eastward into Bell, Harlan, Knox, Clay, and
Letcher Counties and has a spur line from Barbourville northward to
the Manchester area in Clay County. The main line along the west-
ern side of the coal field serves principally as an outlet for coal destined
for middle western and southern markets.

The Chesapeake and Ohio Railway serves a large area in the north-
eastern half of the Eastern Kentucky coal field. Its main coal-
hauling operation is the Big Sandy division,; which extends southward
from Catlettsburg along the Big Sandy River and Levisa Fork to
the coal-producing region in Johnson, Magoffin, Floyd, Pike, eastern
Knott, and eastern Letcher Counties. The Ashland-Lexington
division of the railroad serves a relatively small coal-producing area
in Boyd and Carter Counties. The main line along the Ohio River
provides outlets to coal markets in middle western and eastern sea-
board areas.

The Norfolk and Western Rallroad serves eastern Pike County
adjacent to Tug Fork, and the Southern Railway System serves a
small coal-producing area in McCreary and Pulaski Counties. The
Kentucky and Tennessee Railway is a short coal-hauling line that
connects with the Southern Railway System in MeCreary County.
The Morehead and North Fork Railroad, another short line extending
south from the Chesapeake and Ohio Railway at Morehead, formerly
hauled coal but today derives most of its revenue from the trans-.
portation of clay and ceramic products. The Carolina, Clinchfield,
and Ohio Railway has only a spur line extending into the southeastern
part of the coal field to connect with the southern terminus of the
Big Sandy Division of the Chesapeake and Ohio Railway at Elkhorn
City.

Truck haulage over pubhc highways is the second major method
of coal transportation in eastern Kentucky, accounting for the ship-
ment of about one-third of the total production in 1955. Trucks
serve as a means for moving coal directly from the mine to the market
and also for conveying it from the mines to railroad loading. facilities.
This last service is important to small underground operations and
to strip mines, which in many instances are relatively short-lived
and do not justify construction of spur lines.
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Waterways are the least important form of transportation in the
Eastern Kentucky coal field, principally because the streams in the
major coal-producing areas are not navigable. Relatively small
tonnages are shipped on the Kentucky and Cumberland Rivers.
The Big Sandy is navigable approximately to Louisa in Lawrence
County (fig. 3), but the locks were not in operation in 1955.

STRATIGRAPHY
' GENERAL DESCRIPTION

The Pennsylvanian rocks in the Eastern Kentucky coal field are
divided into three formations. In ascending order they are the Lee
formation of Early Pennsylvanian age, the Breathitt formation of
Middle Pennsylvanian age, and the Conemaugh formation of Late
Pennsylvanian age. The Monongahela formation of Late Pennsyl-
vanian age has not been recognized in eastern Kentucky, although
it is present in Ohio and West Virginia a few miles from the Ken-
tucky State line. The classification of Pennsylvanian rocks used in
this report is compared in table 3 with other classifications for eastern
Kentucky, Virginia, and Tennessee.

The Pennsylvanian rocks consist principally of sandstone, siltstone,
and shale and contain small amounts of limestone, ironstone, and
coal. North of the Irvine-Paint Creek fault (pl. 4) the lithologic
character and the intervals of the Pennsylvanian rocks are similar to
those in Ohio, Pennsylvania, and northern West Virginia, whereas
south of the uplift the rocks and coal beds are more like those in
southwestern Virginia, southern West Virginia, and Tennessee
(Wanless, 1939). Southward the rocks thicken greatly and contain
more sandstone and conglomerate beds, and the interval between
coal beds increases.

COAL BEDS

The coal beds constitute only a small part of the total volume
of Pennsylvanian rocks in eastern Kentucky, but, because of their
economic importance, an understanding of their extent, continuity,

‘shape, and characteristics is of prime interest.. In the Eastern

Kentucky coal field coal beds range in thickness from microscopic

films to as much as 19 feet, and in area from bodies a few feet across

to major beds that extend over most of eastern Kentucky and into
adjacent States. The coal beds range in shape from sheets to elon-
gate, rodlike bodies, to discshaped or irregular lentils. The thick
coal bodies tend to be elongated toward the north and east. Wide-
spread coal beds may be continuous sheets of coal, isolated lentils
at the same horizon, overlapping lentils at successive horizons that
are not strictly contemporaneous, or semi-isolated tongues and splits
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TaABLE 3.—Systems of classification of Pennsylvanian strata used in eastern Ken-
tucky, Virginia, and northern Tennessee

:
Northern Tennessee Northern Virginia Kentucky Northern Classification
(Wilson, Jewell, and Luther, Tennessee (Campbell, Cumberland Kentucky used in 4
1956) (Wanless, 1893) Gap Field (Phalen, this report |,
1946) (Ashley and 1908)
Glenn, 1806) e e et
C h c n |
formation formation |
Upper Freegort | Upper Freeport (|
_coal coal :
Allegheny
formation
Brookville coal
L\ ——_| g ™~
'\/ Harlan
Cross Mountain group sandstone
Bryson
Anderson formation
Frozenhead sandstone formation - i
" . Red Springs coat 8 {
Pilot Mountain Hignite i 1
Vowell Mountain group sandstone formation t .
Lower Hignite i Breathitt
coal formation
Pewee coal ! '
. ’ Catron |
Red Oak Mountain group Scott formation Wise formation
formation
Windrock coal Poplar Lick coal i
Graves Mountain group 't
Pioneer sandstone Pioneer Mingo formation {
. sandstone
indian Bluff group f Jellico Bennett Fork ) '
- formation coal H
Jellico coal Blue Gem coal 1
o ladevi Hance
Briceville sandstons formation Pottsville |
Slatestone group formation formation. |
i
Uily. coal
Poplar Creek coal Corbin Norton
sandstone formation Catbin sandstone
Duskin mamber
Crooked Fork group f Creek
ormation Naese
i Rockcastle sandstone
s Rockcastle conglomerate sandstons
o
2| Vandever formation R s‘?n'ads‘::ﬁ’e 5 Rockcasthe,
{2 3| Newton Lee g
H < | ®|_sandstone group s
ola -
=1 Newton sandstone E 5| FEastiand Lee 2
|s 1 eatyville, shale: membar;
£ 8 Herbert sandstone of Miler (1917)
S “ sandstone
I
2 p 4 Whitwell
1 g Whitwell shale ‘5 shale
- Sewanee e
Sewanee conglomerate conglomerate ::::g:iogﬁtm'glqme(ate;
. Gizzard [ }(1910) live: Hill fire
Gizzard group formation T clay }nember'm....
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of coal extending from sheetlike lentils. Continuous sheets of coal
may be thin or absent locally because of nondeposition of removal
shortly after deposition by decay, fire, erosion, or other causes. In
many places channels have been cut in the coal beds and filled with,
sandstone, shale, or siltstone. Coal beds terminate horizontally by
gradual thinning, by grading into other sediments such as black
shale, by splitting into several beds, or by ending abr uptly in sharp.
contact with a channel-fill deposit.

Bed characteristics and chemical and physical properties of coal
beds also change. Locally, coal beds may have peculiar partings;
distinctive benches of laminated, splint, or cannel coal; riders; un-
usual chemical composition; and unusual roof or floor rocks; but.
few of these features have a regional extent. Such variations are.
to be expected because it is unlikely that conditions were identical
throughout a coal swamp the size of the Eastern Kentucky coal field
during the period of accumulation and formation of the coal. The.
type, manner, and rate of accumulation of the vegetable matter-
and inorganic sediments, as well as other factors affecting the forma-
tion of the coal, must have changed.

The extent, persistence, termination, and characteristics of coal
beds in eastern Kentucky can be determined only where there has.
been extensive mining, core drilling, prospecting, and careful geologic
mapping. In much of the coal field, the extent and continuity of
the coal beds have not been determined. Plates 5 through 14 show-
the probable extent of 12 coal beds. The Upper Elkhorn No. 3:
and the Fire Clay coals seem to be extensive and continuous; the
Lily seems to be composed of contemporaneous isolated lenses of
coal; and the Hazard, Hazard No. 7, and Francis coals and the coal
beds in the Lee formation seem to be extensive coal zones composed
of overlapping lenses. Additional geologic mapping and prospecting-
will be required to prove or disprove these speculations.

LEE FORMATION OF EARLY PENNSYLVANIAN AGE

The Lee formation, named by Campbell in 1893, is composed
principally of sandstone, conglomerate, siltstone, and shale. Thick:
orthoquartzitic cliff-forming sandstone and conglomerate beds are
the most conspicuous members of the formation. The coal beds.
are markedly lenticular and discontinuous.

The Lee is well exposed in four general areas: (1) the Pottsville
escarpment along the western margin of the coal field, (2) northeast.
of Paintsville in the Irvine-Paint Creek uplift, (3) Pine Mountain,
where the rocks have been upturned by thrust faulting, and (4)
Cumberland Mountain along the southeastern border of the coal
field.
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The thickness of the Lee formation in the Pottsville escarpment
along the western edge of the coal field decreases northward from
about 670 feet at the Kentucky-Tennessee State line to about 100
feet at the Ohio River. Thick orthoquartzitic cliff-forming sand-
stone beds—separated by beds of shale, siltstone, and coal—are
prominent in the southern part of this area, but northward the
sandstone beds grade laterally and vertically into shale and siltstone
and become thinner and fewer in number. In the area of the Irvine-
Paint Creek uplift, the Lee formation is about 500 feet thick and con-
sists of thick beds of sandstone and interbedded shale and coal. In
the Pine and Cumberland Mountains the Lee formation ranges from
about 1,000 to 1,500 feet in thickness and is composed almost en-
tirely of sandstone separated by relatively thin zones of shale and
coal.

‘Named members of the Lee formation along the western margin
of the coal field include the Olive Hill fire clay of Crider (1913), the
Tivingston conglomerate of Miller (1910), the Beattyville shale mem-
ber (Miller, 1917) in the lower part of the formation, and the Rock-
castle sandstone and Corbin sandstone members (Campbell, 1889)
in the middle and upper parts of the formation, respectively (table 3).
The Olive Hill fire clay member occurs in separate lens-shaped bodies,
generally less than 3 feet thick, near the base of the Lee formation in
the northern part of the coal field in Greenup, Carter, and Elliott
Counties. This bed is the source of most of the flint fire clay used in
the manufacture of high-refractory brick in eastern Kentucky. The
Livingston conglomerate member is a local elongated body of sand-
stone and conglomerate which occupies a channel in the limestone of
Mississippian age near Livingston in Rockecastle County. Similar
elongated bodies occupy other channels in the Mississippian limestone
at Heidelberg, Ky., and other localities. The Beattyville shale mem-
ber includes siltstone and fine-grained sandstone and two to four
coal beds. Overlying the Beattyville in many parts of the coal field
is the Rockcastle sandstone member which is composed of sandstone
and conglomerate. This member is as much as 200 feet thick and
forms cliffs that are especially prominent in Rockcastle and Pulaski
Counties. The Corbin sandstone member, at or near the top of the
Lee formation, is a sandstone or conglomeratic sandstone from 100
to 200 feet thick. It is not well indurated, forms rounded outcrops,
and weathers to a pinkish color. Although it is not so resistant to
erosion as the Rockcastle, the Corbin underlies an extensive upland
of low relief in Laurel, Whitley, and McCreary Counties, and in
southern Rockcastle County, where the overlying Breathitt has been
removed by erosion.

The continuity and correlation of the coal beds of the Lee formation
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are not certain, but in many areas three beds that occur in the.for-
mation at about the same stratigraphic position relative to each other,
probably represent three distinct coal horizons. The names Hudson,

Beaver Creek, and Barren Fork have been assigned to these beds for
use in this report, but locally other names are used. The composite
areal distribution of the coals of the Lee formation is shown in plate 5.

At some places the base of the Lee formation is marked by a dis-
conformity. Along the western margin of the coal field near Heidel-
berg and Livingston and in the area of the Irvine-Paint Creek uplift,
rocks of the Lee formation lie disconformably on sandstone, shale,
or limestone beds, which range from Early to Late. Mississippian in
age. In Pine and Cumberland Mountains the Lee formation and
the underlying Bluestone formation of Mississippian age seem to
grade and interfinger into .each other through a succession of sand-
stone and shale tongues.

No one criterion can be used at all localities to distinguish between
the Lee and older formations. Contrasting types of sediments above
and below a sharp contact is characteristic of the relation at most
localities. TFor example, the red and green shales of the Pennington
formation of Mississippian age are easily distinguished from the dark-
colored shale and siltstone or the sandstone and conglomerate of the
Lee formation of Pennsylvanian age. The contact also is sharp and
easﬂy recognized where rocks of the Lee formation rest on Mississip-
pian limestone. At many localities, however, the rocks above and
below the contact are similar, and it is necess"ary to use the lowest
coal bed, flint clay, or underclay as a guide in finding the base of the
Lee formation

The contact with the overlymg Breathitt formation is graditaonal,
and the boundary is arbitrary.

BREATHITT FORMATION OF MIDDLE PENNSYLVANIAN AGE

Campbell in 1898 proposed the name Breathitt for the rocks over-
lying the Lee formation in Breathitt County northwest of Pine Moun-
tain. As used in this report, the Berathitt formation includes all
the rocks between the Lee and Conemaugh formations. These rocks
have been variously named and subdivided in eastern Kentucky and
adjoining States (table 3). Phalen (1908) used Pennsylvania, West
Virginia, and Ohio terminology in northeastern Kentucky, dividing
the rocks into the Pottsville, Allegheny, and Conemaugh formations.,
Wanless (1946) used Tennessee nomenclature in southern Kentucky,
including, in ascending stratigraphic order, the Briceville, Jellico,
Scott, and Anderson formations. These divisions were based. partly.
on key coal and sandstone beds, and partly on general characteristics
of the rocks. Wilson and others (1956) abandoned these names and

620706—62——3 o
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proposed new group and formation names for northern Tennessee,
basing their subdivisions on selected key sandstone beds and coalbeds.
In the Cumberland Gap coal field, Ashley and Glenn (1906) sub-
divided the post-Lee strata into the Hance, Mingo, Catron, Hignite,
and Bryson formations using selected coalbeds as formation bound-
aries. Campbell in 1893, using the Gladeville sandstone as the key
bed, divided the rocks above the Lee formation in Wise County, Va.,
into, in ascending order, the Norton, Gladeville, Wise, and Harlan
formations. The Gladeville has been recognized in Letcher County,
Ky., in the area southeast of Pine Mountain, where McFarlan (1943)
and Wanless (1946) applied Campbell’s names; in Harlab and Bell
Counties the Gladeville has not been recognized and the Virginia
nomenclature is not used.

None of the proposed systems of subdividing the rocks between
the Lee and Conemaugh formations are applicable throughout the
entire Eastern Kentucky coal field, but all are included in the Breathitt.
formation of Campbell and this name is used in this report.

Over most of the Eastern Kentucky coal field the Breathitt forma-
tion is at the surface, and its outcrop area is the largest of any of the
coal-bearing formations in eastern Kentucky. In the northern part
of the coal field in parts of Carter, Boyd, and Lawrence Counties,
however, the Breathitt formation is covered by the Conemaugh; in a.
few areas in the coal field where it has been completely removed by
erosion the Lee formation is at the surface.

The upper part of the Breathitt formation has been removed by
erosion over most of the outcrop area. The full thickness of the
Breathitt is preserved only in northeastern Kentucky, where the
overlying Conemaugh formation is present; in this area it is about.
475 feet thick. Thickening of the Breathitt formation southward
is indicated by the change in thickness of the rocks between two coal
beds in the formation, the Upper Elkhorn No. 3 and the Hazard.
At the Ohio River this thickness is about 150 feet, increasing to about.
300 feet in southern Lawrence and northeastern Morgan Counties,
to about 600 feet in central Pike, southern Floyd; Knott, northern
Perry, and central Clay Counties. This formation reaches a maximum

" thickness of about 1,300 feet south of Pine Mountain.

The contact of the Breathitt formation with the underlying Lee
is placed at the top of the uppermost cliff-forming sandstone or at.
the base of a coal bed, variously known as the Lily, Horse Creek,
Manchester, Swamp Angel, Zachariah, or River Gem, which lies on
or a short distance above the uppermost cliff-forming sandstone. In
areas where the cliff-forming sandstone beds are absent or thin, par-
ticularly in the northern part of the coal field, the contact is defined
by a key bed, such as a coal, ironstone, or sandstone, whose position
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relative to the uppermost cliff-forming sandstone has been determined
elsewhere.

The Breathitt formation consists of shale, siltstone, sandstone,
ironstone, calcareous rocks, and coal. Most of the commercial coal
of eastern Kentucky is in this formation. The shale beds are dark
or light gray and contain fossil plants—stems, leaves, and fronds—
and ironstone at many places. Some of the siltstone and sandstone
beds also contain plant fragments, particularly stems and trunks.
The sandstone beds are characterized by an abundance of minerals
of the clay-mica type and rock fragments. The sandstone beds in
the upper part of the formation, particularly in thesoutheastern
part of the coal field, are feldspathic. Ironstone occurs as concretions,
usually in shale or claystone, or ranges from separate concretions to
nearly continuous beds or layers with a maximum thickness of 3 feet
(Crandall, 1884). Calcareous rocks make up a very small part of
the formation, but several zones contain large siltstone or sandstone
concretions cemented with calcareous material, and at least one zone
of limestone, the Magoffin beds of Morse (1931), is widespread. The
rocks below the coal beds are shale or clay, siltstone, or sandstone,
and in most places contain roots and rootlets. Many of these rocks
are slickensided as a result of compaction, due to dewatering of the
sediment and compression of roots and rootlets. Marine fossils are
present in the calcareous rocks at many localities, and brackish-
water and marine fossils occur in some of the noncalcareous rocks
which contain plant fossils. -

- A few beds or zones have distinctive properties and are sufficiently
widespread to be useful as key beds throughout the Eastern Kentucky
coal field. These are, in about their relative order of importance,
the Fire Clay coal, the Magoffin beds (Morse, 1931), the Kendrick
shale member (Jillson, 1919), and the Upper Elkhorn No. 3 coal bed
and .its equivalents.

The Fire Clay coal is characterized by a hard medlum—brown flint-
clay parting, generally in the lower third of the coal bed. -In some
places, however, the coal above or below the clay parting is missing,
and in a few localities only the parting occurs, underlain by soft clay
or shale containing abundant rootlets. The parting is not continuous
or constant in its properties but may change in thickness, color, or
hardness even in a particular mine. The flint-clay parting in the Fire
Clay coal is widespread and most typical in the general drainage area
of the Kentucky River, particularly in the Hazard mining district,
and is common elsewhere in the Eastern Kentucky coal field except
in.the northern part. Flint-clay partings are also present in the
Amburgy and Hazard coals and their equivalents, but are less charac-
teristic of those beds.
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The Magoffin beds are widespread and well known in the central
part of the Eastern Kentucky coal field and have been found in a few.
localities in the southern and southwestern part, whereas in the eastern
and northern parts of the field the Magoffin beds apparently have a
limited distribution. At most places they consist of a basal bed of
silty or argillaceous crinoidal limestone less than 1 foot thick, overlain
by dark calcarious shale or siltstone 1 to 5 feet thick, which contains,
or is overlain by, individual concretions or a layer of concretionary .
limestone. The entire unit is represented in some places only by a’
fossiliferous calcareous shale or siltstone or silty limestone. The
Magoffin beds contain marine fossils in all outcrops.

The Kendrick shale member is a widespread marine zone in the
eastern and central parts of the coal field, north of Pine Mountain.
South of Pine Mountain and in the southwestern part of the coal field,
the member has not been widely recognized. The Kendrick consists
of a medium- to dark-gray shale, siltstone, or fine-grained sandstone
containing silty limestone concretions which average 2 feet in diameter
but which reach a maximuru diameter of slightly more than 10 feet.
Marine fossils are abundant in some localities but are absent in others.
Similar fossiliferous marine shale beds containing limestone concre-
tions are not uncommon in other parts of the Breathitt formation in
some parts of the coal field, and may be erroneously identified as the
Kendrick member. _ -

The Upper Elkhorn No. 3 coal bed has no particularly distinctive
properties to aid in its identification but, because it has been mined
or prospected over such a broad area, it can be identified throughout
much of the coal field by tracing from mine to mine. It is correlated -
with the Millers Creek, Van Lear, Warfield, Little Caney, Tom Cooper,
Darby, Keokee, Rhoda, and “C” coal beds. More coal has been
produced from the Upper Elkhorn No. 3 bed, and it contains more
remaining coal reserves, than any other coal bed in the Eastern
Kentucky coal field. The wide distribution of the coal bed (pl. 8)
makes it useful as a key bed, and other coals can be correlated on the
on the basis of their stratigraphic relation to the Upper Elkhorn No. 3
coal. :

Thirty-seven coalbeds have been identified in the Breathitt forma--
tion in the Eastern Kentucky coal field. All these coal beds are not
present in any one of the reserve districts, and only three, the Upper
Elkhorn No. 3, the Amburgy, and the Fire Clay, have been identified
throughout the entire coal field. The correlation of a number of the
coal beds between mining areas and districts is tentative, and undoubt-
edly additional geologic mapping, exploration, and mining will change
some of the correlations shown in table 4.
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. CONEMAUGH FORMATION OF LATE PENNSYLVANIAN AGE

The Conemaugh formatlon oceurs in a small area in Boyd Carter,
and Lawrence Countles Its maximum thickness is about 500 feet,
‘which:does not represent the full thickness of the formation because
‘the upper part has been removed by erosion. The contact between
the Conemaiigh” arid the inderlying Breathitt is placed at the top of
‘s coal bed or at the base of a sandstone tentatively correlated with
ithe Upper Freeport coal and the Mahonmg sandstone member of
Pennsylvema ,

- The Conemaugh formation consists mamly of shale some of which
ls red, green, and purple, and siltstone and. sandstone. It also con-
itains several marine limestone and chert beds, which are traceable.
Only two coal beds were found in the Conemaugh in eastern Ken-
tucky, and neither is of commercial value.

!%«: N GEOLOGIC STRUCTURE

.

5 The ma]or structural features: of- the -Eastern- Kentucky coal field
‘are the Allegheny synclinorium, the Irvine-Paint Creek uplift, the
‘Eastern’ Kentucky syncline, and the Cumberland overthrust block
{(pl. 4):

The Allegheny synchnonum extends from the vicinity of Pittsburgh,

Pa., .across West. Virginia to Carter, Boyd, and Lawrence: Counties,
Ky ., where it is bordered on the sotth by the Irvine-Paint Creek
'uplift (pl. 4). The youngest Paleozoic rocks in the Eastern Kentucky
‘coal field, the Conemaugh formation of Late Pennsylvanian age, are
‘preserved in this synclinorium.
- The Irvine-Paint Creek uplift is an eastward-trending zone of folds
and faults—including the Irvine-Paint Creek fault, the Paintsville-
“Warfield “anticline, “the “Jobnson' Creek “fault, ‘and othérs—which
‘extends entirely across the Eastern Kentucky coal field and divides it
into two provinces. Most of the faults are normal and are down-
‘thrown on the south. Generally there is an anticline parallel to the
fault on the downthrown block. Pairs of structures showing this
relation are the Irvine-Paint Creek fault and the parallel Paintsville-
Warfield- anticline, and the Johnson-Creek fault ‘and the anticline
south of it.

Between the Irvine-Paint Creek uphft and the Cumberland over-
thrust block is the Eastern Kentucky syncline (McFarlan, 1943), a
broad basin divided by the Paint Creek uplift into an eastern basin
.centering largely in Martin County and a western one which is most
prominent in Breathitt, Perry, and Leslie Counties. The syncline
dies out to the southwest.
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The Cumberland overthrust block, about 120 miles long and aver-
aging about 25 miles wide, is bordered on the nortbwest by the Pine
Mountain fa,ult; ‘on the northeast by the Russell Fork fault, on the
southeast by the Hunter Valley and St. Paul faults , and on the south-,

west by the Jacksboro fault. The Hunter Valley, St. Paul, and‘

Jacksboro faults are east and south of the area shown on plate 4.:
The Pine Mountain, Hunter Valley, and St. Paul faults are low-angle

trust faults that strike northeastward and dip southeastward. The
trace of the Pine Mountain fault is parallel to the northwest face of
Pine Mountain. The Russell Fork and Jacksboro faults are nearly

vertical, and the displacement is largely horizontal. Southeast of .

Pine Mountain, within the Cumberland overthrust block, is the.

Middlesboro syncline whose axis trends northeastward parallel to the
long dimension of the block. In the syncline the rocks dip less than

15° in most places, as contrasted with the steep dips of the rocks in

Pine and Cumberland Mountains. The Rocky Face fault transects,

the Cumberland overthrust block in a southeast direction and divides-

the Middlesboro syncline into two subbasins,

The geologlc structure, in general, has little effect on coal-mmmg

operations in eastern Kentucky except in regard to mine drainage.:

In a few areas, however, particularly near the Rocky Face fault, the.

Pine Mountain overthrust, and some of the faults of the Irvine-Paint,

Creek uplift, the coal is too disturbed to mine profitably. Also, in
the steeply dipping beds of Pine Mountain, the coal beds are too
difficult to mine because of their attitude. Apparently nowhere in
the Eastern Kentucky coal field has folding been sufficiently intense
to increase greatly the rank of the coal, although, in a general way,
the ratio of fixed carbon to volatile matter tends to increase south-
eastward toward the area of strongly folded rocks in the Appala,chmn
Mountains.

Part 3. RESERVE DISTRICTS OF ATHE EASTERN KEN-
TUCKY COAL FIELD
BOUNDARIES AND NAMES OF THE DISTRICTS

In the past the Eastern Kentucky coal field has been divided, for:
purposes of discussion, into major drainage areas—such as, the Blg

Sandy-Elkhorn dramage, the Licking River drainage, the Kentucky;

River drainage, and the Cumberland River drainage. This was done.
because the drainage determined the transportatlon routes, and the
drainage areas outlined in a general way the mining districts within_
which particular coal beds were mined. The names given to the coal,
beds, in most instances, were peculiar to one district, although some
names were used in several districts.
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- As mining. development continued and transportation facilities
were improved, the natural drainage lines became less significant, and
the growing areas of coal production became more significant. These
more compact areas soon became known as coal-producing districts

and were named in many instances for the town or towns that provided

the commercial services for the district, such as the Corbin, Hazard,
Harlan-Benham, and the Barbourville-Middlesboro producing dis-
tricts (pl. 15). Some of these extended into adjacent States.

In this report the Eastern Kentucky coal field has been divided into
six reserve districts whose boundaries, except along Pine Mountain
and the western edge of the field, are county lines (pl. 15). These
districts coincide to some extent with drainage areas, because the
county lines in many places follow drainage divides. Division on the
basis of counties is advantageous because previous reports on coal
production and some of the reports on reserves have been published
in county units. The one district for which county lines do not deter-
mine the boundaries is the Upper Cumberland River reserve district,
whose area and extent are delimited by geologic structural features.

The divisions used in the present report are to some extent arbitrary,
but drainage, coal-name usage, and coal production, or lack of it, also
have been determining factors. Numbering of six the reserve districts
has been discretionary from north to south. The six districts are:
The Princess district.

The Licking River district

The Big Sandy district

The Hazard district

The Southwestern district

The Upper Cumberland River district.

SO

COAL BEDS OF THE PRINCESS RESERVE DISTRICT
By Joun C. FErM
LOCATION

The Princess reserve district occupies an area of about 1,350 square
miles in the northern part of the Eastern Kentucky coal field and
includes all of Boyd, Carter, Greenup, and Lawrence Counties and

the easternmost part of Lewis County. The name of the district is

derived from a small mining community in northwestern Boyd
County.

Plate 1 shows the location of the district and plate 2 shows the areas
within the district for which coal reserve estimates have been prepared.
Reserves were not estimated for the western part of the district, as
previous reports (Crandall, 1884, and Phalen, 1908) indicate that the
coal there is of negligible economic importance.
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DRAINAGE AND TOPOGRAPHY

The Princess reserve district lies within the highly dissected
Kanawha section of the Appalachian Plateau province and, like the
rest of the Eastern Kentucky coal field, the landscape consists mainly
of steep-sided hills with narrow ridgetops alternating with narrow,
winding valleys. The general character of the terrain, however, is
more subdued than in other parts of the coal field. Local relief
exceeds 500 or 600 feet in only a few places and some of the major
streams have wide alluvial valleys.

All streams flow either directly or indirectly into the Ohio River,
which flows northwestward along the northern margin of the district
(pl. 1). The three principal tributary streams to the Ohio River in
in this district are Tygarts Creek, the Little Sandy River, and the
Big Sandy River. Tygarts Creek drains the western parts of Carter
and Greenup Counties; the Little Sandy River and its tributaries,
East Fork and Little Fork, have a large drainage area which includes
most of Carter, Greenup, and Boyd Counties. Lawrence County is
drained principally by the Big Sandy River and its tributaries, Levisa
Fork, Tug Fork, and Blaine Creek.

TRANSPORTATION

Trausportation in the Princess reserve district is provided by an
ample network of roads and railroads (pl. 3). In addition to the
heavy-duty arterial highways shown on the map, numerous light-duty
all-weather roads extend to the remote parts of the district. This
road system is very important to the local coal industry, as many of
the mines either are located some distance from the railroad or are
too small to support rail-loading facilities. Operations which are
large enough to require rail transportmon are served by the Chesapeake
and Ohio Railway.

SOURCES OF DATA

Data used in preparing coal-reserve estimates were assembled from
a number of sources (pl. 2). Estimates for Boyd, Carter, and Greenup
Counties were made from field-reconnaissance information supple-
mented by reports of the Kentucky Geological Survey (Crandall,
1884) and the U. S. Geological Survey (Phalen, 1908).

Data for the Lawrence County estimates were gathered mostly from
published literature. Estimatesin the northern part, including parts
of the Webbville and Louisa 15-minute quadrangles, were made from
information in the reports by Crandall (1884, 1905) and Phalen
(1908). Data for the Lawrence County part of the Paintsville 15-
minute quadrangle were compiled by L. D. Harris from a report by
Hauser (1953). Harris and H. L. Smith prepared estimates for the
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Lawrence County part of the Inez 15-minute quadrangle from field-
reconnaissance data supplemented by published information (Crandall,

1905),
STRATIGRAPHY

‘The coal-bearing rocks of the Princess reserve district include the-
Lee, Breathitt, and Conemaugh formations of Pennsylvanian Age..
The Lee formation, the oldest of the three, disconformably overlies
Mississippian rocks and the contact is an erosion surface with at
least 100 feet of relief. :

LEE FORMATION ‘

The Lee formation consists mostly of sandstone and siltstone with -
lesser amounts of clay, shale, coal, “iron ore,”” and limestone. The,
most conspicuous units of the formation are the sandstone beds,-
which attain thicknesses from 100 to 300 feet in the southern part.
of the district. ~ In other areas, particularly in the northwestern part
of the district, the sandstone units are locally absent or are repre-
sented by one or two beds 2 to 3 feet thick. Sandstone beds in the
Lee . formation, regardless of thickness, are generally quartzose,’
which is the only method of distinguishing. the Lee from the lower:
part of the Breathitt in some areas. In Greenup and Carter Counties
the upper contact of the Lee formation is placed at the top of a 2-
to 5-foot-thick persistent quartzose sandstone directly underlying the
Grassy(?). coal, the lowest stratum of the Breathitt formation. In
Lawrence County, the top of the Lee is considered to be the top of
the uppermost. cliff-forming sandstone member.

The thickness of the Lee is quite variable. Within local areas
some of this variation is probably due to differential sedimentation
on the uneven, pre-Lee erosion surface. There is a pronounced
regional thickening from north to south. In Greenup County, on.
the Ohio River, the Lee averages about 175 feet in thickness;.in -
Lawrence County it attains a maximum thickness of 350 feet.

BREATHITT FORMATION

The Breathitt formation overlies the Lee and consists mainly of.
L siltstone, sandstone, and shale, in that order of abundance. Minor’

constituents, other than coal, are clay, “iron ore,” limestone, and
chert. The sandstone beds of the Breathitt, unlike those of the
Lee, are typically nonquartzose or ‘‘dirty”’ and some are feldspathic.
The base of the formation in the Princess reserve district is defined
as the base of the Grassy(?) coal bed, and the top as the top of the
Upper Freeport coal bed. Like the Lee, the Breathitt formation
thickens from north to south. In the northern part of the district
it is about 475 feet thick; in the southern part it probably averages
800 feet. The main zone of thickening appears to be in the lower
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- part of the formation below the Princess No. 5 coal bed. The princi-
. pal coal beds and key beds. of the Breathitt formation in the Princess
. reserve district are shown on. figure 1.
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Included within the .Breathitt formation in the Princess reserve
- district are six relatively thin units which, because of their lateral
persistence and distinctive lithologic character, are of considerable
importance in local or regional correlation. These beds, in ascending
order, are the Kendrick shale member, flint clay parting in the Fire
Clay coal, Magoffin beds, “main block ore,” black flint, and the
equivalent of the Vanport limestone member of the Allegheny forma-
tion. The lower three of these beds are widespread in the southern
part of the Eastern Kentucky coal field, but in the Princess reserve
district they are less persistent and- are lithologically different from
their southern equivalents. ,

The Kendrick shale member, directly overlying the Gun Creek
coal, is very irregularly distributed and has been definitely recognized
only in Carter County. Ellipsoidal limestone concretions containing
marine fossils occur at a few places, but generally the Kendrick is
represented by a dark siltstone or sandstone with marine fossils.

The flint clay parting in the Fire Clay coal bed in the Princess
reserve district is much less persistent than in districts to the south.
At a few localities in Carter and Greenup Counties it is a nonpersist-
ent bed of flint or semiflint clay 1 to 2 inches thick. It has no cor-
relation value within the district, as nearly all the coal beds of the
Breathitt formation locally include similar partings.

The Magoffin beds, lying between the Fire Clay and the Princess
No.3 coal beds, are fairly widespread in Greenup and Carter Counties,
but are not typical of the Magoffin in the Licking River and Hazard
reserve districts to the south. Limestone has been found at only one
locality, and the position of the Magoffin is generally marked either
by a siltstone containing marine fossils or by a thin sandy limonite
‘“ore’” bed. The Magoffin beds have not been recognized in Lawrence
County.

The next overlying key beds of the Breathitt formation—the ‘“main
block ore,” the black flint, and the Vanport limestone member equiv-
alent—are reasonably persistent in the Princess reserve district. The
oldest of these, the “main block ore,”” which is generally 35 to 40 feet
above the Princess No. 3 coal bed, in most localities consists of a 1-foot
bed of silty limonite containing a few marine fossils. In most places
the bed itself is not exposed but the position is indicated in large areas
of Greenup and Carter Counties by shallow trenches from which the
iron ore was formerly mined.

The black flint, lying about 45 feet above the “main block ore,” is
associated with the Princess No. 5 coal bed and, where best developed,
includes two units. The lower unit, a 2- to 3-inch hard blocky flint-
like parting containing plant fossils, is within the coal bed itself. The
upper unit, & 3- to 4-foot bed of dark hard granular flint containing
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marine fossils, lies 2 to 5 feet above the Princess No. 5 coal bed. Both
units are extremely resistant to weathering and can be found as ledges
or abundant loose float where other beds are not exposed. The lower
flintlike parting has a relatively wide areal extent and has been found
in many places in southeastern Greenup, northwestern Boyd, and
eastern Carter Counties. In Lawrence County, beds probably equiv-
alent to the flintlike partings are present at two localities. The first
is a series of ridgetop outcrops extending from Blaine about 5 miles to
the east. In this area a thin flinty layer has been found within a 15-
to 20-inch coal bed. A second locality is about a mile north of Louisa,
where Phalen (1908) reports a 6-inch coal bed that changes laterally
to black flint. In contrast, the upper marine flint bed is found only
in a small area of about 16 square miles in west-central Boyd County
and in Carter County. .

The youngest and most persistent key stratum in the Breathitt
formation is the Vanport limestone member equivalent of Allegheny
age. This bed is 60 to 75 feet below the Princess No. 7 coal bed and
20 to 50 feet above the black flint. In the northern part of the district
the Vanport equivalent is a 2- to 5-foot bed of light-gray massive lime-
stone containing marine fossils, but in a few localities the limestone is
apparently replaced by fossiliferous chert. A thin limonite bed gen-
erally overlies the Vanport equivalent whose stratigraphic position
is indicated in some places by shallow abandoned open-pit iron mines.
Directly underlying the limestone is a 5- to 20-foot bed of clay, which
is mostly of the plastic variety but which contains a few 1- to 4-inch
layers of flint clay. This clay bed is apparently more persistent than
either the limonite, limestone, or chert, and can be found in many
localities where the other rock types are absent. The Vanport lime-
stone member equivalent crovs out in a broad area extending through
eastern Greenup, eastern Carter, and western Boyd Counties, and is
reported by Crandall (1884) to be an excellent marker bed in northern
Lawrence County.

3 CONEMAUGH FORMATION

The Conemaugh formation overlies the Breathitt and represents
the youngest Pennsylvanian rocks in the Eastern Kentucky coal field.
The lower limit of the formation has been defined (Phalen, 1908, p.15)
as the top of the Upper Freeport coal bed and the upper limit as the
base of the Pittsburgh coal bed. In Wayne County, W. Va., which
adjoins the Princess reserve district on the east, the Conemaugh is
reported to be about 500 feet thick (Kerebs and Teets, 1913, p. 114—
117), but in Kentucky the upper 100 to 200 feet has been removed by
erosion. The Conemaugh formation in the Princess reserve district
consists of siltstone, shale—some of which is red—sandstone, a few
thin coal beds, and limestone. Several limestone beds are relatively
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‘Persistent but, of these, only the Cambridge limestone member was
‘extenswely ‘used as a key bed in this study. The Cambridge is in the -
lower- -part of the Conemaugh, 110 to 120 feet above the Princess No.
'8 coal bed. ‘It has an average thickness of about 2 feet and is generally
8 silty, fossiliferous- limestone. In some localities the Cambridge
*member contams abundant layers gnd nodules of fossiliferous chert
'Whlch owmg to its resistance to weathering, forms - conspicuous
‘ledges. The Cambridge crops out in a large area in Boyd and eastern
“Carter Counties and is reported by Crandall (1884) and Phalen (1908)
to be very persmtent in the northern part of Lawrence County.

f’ . 4 COAL-BED NOMENCLATURE »

-Coal beds have been found in at least 22 stratigraphic positions in
the Pennsylvanian rocks of the Princess reserve district. Of these,
however, only 13 individual beds or zones consisting of 2 or more beds
‘have sufficient thickness and areal extent to be included in the reserve
‘estimate. Each coal bed in the Princess reserve district has at one
time been given a name, but usually these names have been applied
only in a small area and a uniform system ‘of coal-bed nomenclature
has not been established. In this report an attempt has been made to
simplify the nomenclatural system by using only one name for each
bed within the district and, where correlations are reasonably certain,
by adopting names from adjoining districts. It has been necessary,
however, to continue usage of local nomenclature where (1) no equiva-
Jent bed has been recognized in adjoining districts, (2) correlations in
adjoining districts have not been definitely established, or (3) local
‘usage has considerable economic significance. The resulting revised
nomenclature is shown on figure 1.

The coal beds in the Lee formation are thin and erratic in distribu-
tion and, therefore, have not been differentiated or given specific
names.

Correlations of beds in the lower part of the Breathitt formation
have been established between the Princess and Licking River reserve
districts, and Grassy, Tom Cooper, Gun Creek, Whitesburg, Fire
Clay, and Fire Clay rider are names introduced from that area.
Stratigraphic equivalence of coal beds in the middle part of the
Breathitt cannot be definitely demonstrated in different parts of the
district and a dual system of nomenclature has been adopted. Im
the southern part of the district—in Lawrence County and in the
Big Sandy reserve district to the south—the three major coal beds
in this part of the stratigraphic section are referred to as Peach
Orchard, Torchlight, and Richardson. In the northern part of the
district—in Boyd, Carter, and Greenup Counties—the approximate
equivalents of these beds are the Princess No. 3 and the Princess No. 4
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" coal beds, and the Princess No. 5 coal zone. This system of numbered

beds represents an adaptation of nomenclature first used by Crandall
'(1884). Most of the coal beds of the upper part of the Breathitt and
‘Conemaugh formations can be traced throughout the district and are
designated Princess Nos. 6 through 10, also after Crandall. There
is some doubt, however, about the correlation of Crandall’s Princess
No. 8 bed in Lawrence County. Phalen (1908) refers to this bed as
the No. 9, whereas Hudnall and Pirtle (1949) apparently consider it
correlative with the Princess No. 7. Lacking conclusive evidence,
this report has tentatively accepted Crandall’s correlation.

" GEOLOGIC STRUCTURE

Geologic structure governs in a large measure, the areal distribution
of the coal-bearing rocks (pls. 4-11, 13, 14). The largest and most
important structural feature in the district is the Allegheny synclin-
orium. The axis of this large, northeastward-plunging downwarp
extends from the junction of the Elliott, Carter, and Lawrence County
lines in the southwest to the Big Sandy River about 9 miles south of
Catlettsburg. ~Outcrop areas of the Conemaugh formation are
‘restricted mainly to the deepest parts of this basin in the southeastern
half of Boyd, northern Lawrence, and southeastern Carter Counties.
On . the northwest flank of the basin the regional dip is toward the
southeast. In most of Carter and Greenup Counties the dip seldom
exceeds 50 feet per mile which results in broad outcrop areas of both
the Breathitt and Lee formations. In southern Carter County the
dip locally increases to about 200 feet per mile and the outcrop areas
of the Breathitt rocks are narrower. The dip of beds on the southern
flank of the synclinorium in Lawrence County is similar to the north-
west flank, but the outcrop areas of the Lee and the lower part of the
Breathitt are much more restricted than in the northern part of the
district. This is due mainly to the increased thickness of the Breathitt
rocks, which tends to offset the effect of the dip of beds on the width
of outcrop area.

The south flank of the Allegheny synclinorium is broken in southern
Lawrence County by the southwestward-trending Walbridge fault.
South of the Allegheny synclinorium there is an eastward-plunging
anticline, which is a part of the Paint Creek uplift. The lower part
of the Breathitt and the Lee are exposed in southwestern Lawrence
County along this uplift.

.COAL BEDS OF THE LEE FORMATION

In the Princess reserve district the coal beds of the Lee formation
are either too thin (less than 28 inches) or not persistent enough
laterally to have any commercial importance. Estimated original

620706—62—4
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reserves in these coal beds amount to only 9,690,000 tons, and more
than half of this is in beds less than 18 inches thick.

‘Coal beds are locally present in at least three stratigraphic positions
in the Lee formation, but no attempt has been made to correlate them,
either within the district or with beds in adjoining districts. The
outcrop area of coal beds of the Lee includes a large part of western
Carter and Greenup Counties, but places within the area where the
beds are thick enough to be included in the reserve estimates are
widely scattered (pl. 5). In addition to these places, coal beds of the
Lee formation are reported at several places in the westernmost part
of the district, but, because their potential tonnage is probably very
small, they are not included in the reserve estimate.

COAL BEDS OF THE BREATHITT FORMATION

Reserves have been estimated for 13 coal beds in the Breathitt
formation. Of these beds 7 have been or are being commercially
mined and the remaining 6 have been worked on a small scale by local
residents for domestic fuel.

Coal beds of commercial importance are not equally distributed in
the Breathitt formation. Only two beds of commercial importance,
the Tom Cooper and Princess No. 3—Peach Orchard, are in the lower
part of the Breathitt. The upper half of the formation has five beds
which are being or have been commercially mined. These include
the Princess No. 4-Torchlight, the Princess No. 5-Richardson, and
the Princess No. 6, No. 7, and No. 8 beds. The Princess No. 7 bed,
in the upper part of the formation, is the most important.

Coal beds of the Breathitt formation have a very broad outcrop area
in the Princess reserve district, including all of Greenup and Carter
Counties east of Tygarts Creek, the northwestern half of Boyd, and
all of Lawrence County except a very small area in the northernmost
part. Outcrops of the economically important coals above the Princess
No. 3-Peach Orchard are limited mainly to the area east of the Little
Sandy River and Little Fork in Greenup and Carter Counties, and the
northern half of Lawrence County. The Princess No. 3-Peach
Orchard bed and underlying coals of the Breathitt crop out in Greenup
and Carter Counties east of Tygarts Creek and west of Little Sandy
and Little Fork, and in southern Lawrence County.

GRASSY(?) COAL BED

The Grassy(?) coal bed, the basal member of the Breathitt forma-

tion, is widely distributed in Greenup and Carter Counties but is too

thin to have any commercial value. In most of its outcrop area the

Grassy bed is less than a foot thick, but in Carter County in the valley

of the Little Sandy River the Grassy locally has thicknesses of 16 to
18 inches (pl. 7).
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Total original reserves in the Grassy coal bed are estimated at
22,720,000 tons, all in beds less than 18 inches thick. The Grassy has

_ been mined only on a very small scale for domestic use and, therefore,

the original resérves estimate is probably only slightly affected by

mining losses.

TOM COOPER COAL BED

The Tom Cooper coal bed, also known as the Millers Creek bed, is
one of the important commercial coals of the Princess reserve district,
ranking fourth in total original reserve tonnage.

- The stratigraphic position of the Tom Cooper bed ranges from about
40 feet above the base of the Breathitt formation'in the northern part
of the district to at least 100 feet above the base in the southern part.
The stratigraphic distance to the overlying Fire Clay coal bed is some-
what more consistent, averaging about 135 feet.

Areas of estimated original reserves in the Tom Cooper bed are in
central Greenup and Carter Counties and in southwestern Lawrence
County (fig. 10). Within these areas the Tom Cooper bed ranges in
thickness from 14 to 60 inches, but the areas of relatively thick coal
are found only in two general localities. One forms an arcuate band,
1 to 3 miles wide, extending southwestward from the Little Sandy
River at the Carter-Greenup County line and terminating about
2% miles southeast of Olive Hill. Within this area the Tom Cooper
averages about 30 inches in thickness. The second area is located in
southern Carter County in the valley of Little Fork. Here the bed is
mostly beneath drainage; it contains relatively large acreages of coal
averaging about 3 feet in thickness.

Estimated original reserves in the Tom Cooper coal bed total
171,350,000 tons, of which 59,330,000 tons is in beds thicker than
28 inches. Much of the thickest coal seems to have been mined out,
but a considerable part of the original reserves probably remains in
thinner beds. East of the area of estimated reserves, the Tom
Cooper bed is below drainage and may, in some places, be thick
enough for commercial mining, but available data are not sufficient
to include such areas in the present-estimate.

GUN CREEK COAL BED

The Gun Creek coal bed is too thin and discontinuous to be of any
commercial importance in the Princess reserve district.

It occurs locally about 50 feet below the Fire Clay coal bed where
its stratigraphic position is indicated by a bed less than 12 inches
thick. In areas of estimated reserves (pl. 9) the Gun Creek bed has
a maximum thickness of only 24 inches and an average thickness of

~about 18 inches. The coal is generally common banded bituminous,
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but at one place in south-central Carter County the bed is composed
" entirely or in part of cannel coal. :

Total original reserves in’the Gun Creek coal are: estlmated as
28,610,000 tons, nearly all'in the 14- to 28-inch thickness category
Mlmng has been on a very small scale, usually for domestic use, and
a sizable proportion of the or1g1na1 reserves probably remains.

WH.'ITESBURG, FIRE CLAY, A.N'D FIRE CLAY Rl])ER COAL ZONE

The Whitesburg, Fire Clay, .and. F1re Clay rider coal beds in the
southern part of the Eastern Kentucky cosl field are thick enough
and are separated by a sufficiently large stratigraphic interval to be
.considered as: separate beds. In the northern part of the Princess
-reserve district, some outcrops show only one bed in this stratigraphie
position and others show 2 or 3 thin beds 1 inch to 4 feet apart: : In
these outcrops it is generally not possible to determine whether 1, 2,
or all 3 of the beds of this zone are represented. In most localities,
however, only one bed is thick enough to be included in this reserye:
study; this bed is assumed to be thé Fire Clay coal. In the southern
part of the district the intervals between the coals of this-zone.are
greater, and the Whitesburg, Fire Clay; and: Fire Clay rider coal beds
can be differentiated at many localities.

The outcrop area of the Whltesburg, Fire Clay, and Flre Clay
rider.coal zone extends through Greenup, central Carter, and southerm
Lawrence Counties. Areas where the Fire Clay bed is estimated to
be more than 14 inches thick are shown on pl. 10. In the northern
part of the Princess reserve district the areas in which the Fire Clay
‘bed attains its greatest thickness are along the westernmost limit.
-of the outcrop in Carter County. At these localities the bed ranges.
in thickness from 28 to 38 inches, but the acreage is small and the bed
geners.lly has numerous partings. The following section, measured
in a road cut about 4 miles west.of Grayson, 1llustrates t,he numerous.
partings characteristic of the bed. ’

Y

F in " Description Ft in - Description
Top of exposure. 0 7 Bony coal. :
1+ ._.. Sandstone. 2 0 Underclay and siltstone..
%  Weathered coal. 1 2. Coal (mostly bony).
2 0 Clay. 5 Bone.
1 Coal. 7 Bony coal.
7 Shale. 6+ Clay.
1 3 ‘Weathered coal. Base of exposure.
5 Clay (some flint clay). - :

In southern Lawrence County the Fire Clay bed is 1el&t1ve1y‘
persistent but exceeds 24 inches in thickness at a few localities. The
" Whitesburg and Fire Clay rider beds also are in parts of this area, but
they are usually thinner and less persistent than the Fire Clay. The
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following section, measured in a road cut in the southernmost part
of Lawrence County about 2 miles west of Levisa Fork and 5 miles
north of the Lawrence-Johnson County line, shows the relative
position of each of the three coa,l beds of this zone.

Ft in Description Ft  in - Description
Top of exposure. . - 14 0" Sandstone. :
1 0 Coal (Fire Clay Rlder) 4 0 Siltstone.
4 Clay. o o 9  Coal (Whitesburg).
20 0 Siltstone. o _ 4+ Clay.
1: 3 Coal (Fire Cldy). - ‘| Base‘of exposure.
2 0 Shale. - R '

"Total orlgmal reserves in the Fire’ Clay coal bed in the Puncess
reserve district are estimated at 136,290,000 tons, of which 27,120 OOO f
tons is in beds more than 28 inches th1ck Estimated reserves in the
Whltesburg and Fire Clay rider coal beds in Lawrence County are
13,610,000 and 18,010,000 tons respectxvely, all in the 14-"to 28-inch
thickness category. The coal beds of the Whitesburg, Fire Clay,
and Fire Clay rider coal zone currently are not minable in the Priricess
reserve district, although i in some small areas in western Carter County
the Fire Clay bed poss1bly could be worked in small-scale stripping
operations. All beds of this zone, however, are useful prmmpally as
a source of fuel for domestic use. ' ‘

PRINCESS NO. 3 AND PEACH ORCHARD COAL BEDS

The Princess No. 3'coal bed, knownlocally as the Clod seam, the
No. 3 Clod, the Hitchens No. 3, or Top Hill seam, is one of the most
persistent and widespread coals in Boyd, Greenup, and Carter Counties.
In Lawrence County the Peach Orchard coal bed seems to be the
approximate stratigraphic equivalent of the Princess No. 3; but
because this correlation is uncertain, both names are retained—Princess
No. 3 applying in Boyd, Carter, and’ Greenup Countles and Peach
Orchard in Lawrence County

The Princess No. 3 is about 200 feet above the Grassy(?) coal
bed and about 200 feet below the Princess No. 7. These intervals,
although slightly variable, are the most consistent in the Breathitt
formation. The outcrop area of the Princess No. 3 extends through
eastern Greenup County, the adjoining western part of Boyd County,
and eastern Carter County (fig. 13). In most of this outcrop area
the Princess No. 3 bed is estimated to be at least 14 inches thick and
in many localities is at least 24 inches: 'The coal attains an average
thickness of 28 to 30 inches in several scattered areas that range in
size from % to 10 square miles. The most important of these is in
eastern Greenup County, between the Little Sandy River and East
Fork, about 7 miles southeast of the town of Greenup. A second
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relatively large area lies between the Little Sandy River and Little
Fork in southern Carter County. There are smaller areas of relatively .
thick coal in the ridge between Tygarts Creek and the Little Sandy

River about 7 or 8 miles southwest of Greenup and in the hilltops -
about 5 miles west of Grayson.

The Princess No. 3 bed is generally made up of common banded
bituminous coal with some thin layers of splint and cannel coal. The
most characteristic feature of the bed in Greenup and Boyd Counties
is a 9- to 12-inch clay (or clod) parting in the middle of the bed. In
most of Carter County the clay parting is absent or is not recognizable.

The Princess No. 3 has been mined in almost all of its outcrop area,
either in small commercial truck or wagon mines or in smaller openings
for domestic fuel. In parts of southern Carter County the bed has
been stripped on a very small scale.” Most of the commercial opera-
tions in 1954 consisted of a few small truck mines and openings for
domestic fuel in Greenup County.

Estimated original reserves of the Princess No. 3 bed are 203,070,000
tons, which places the bed in second rank for total tonnage in the
entire district. However, most of the tonnage is in relatively thin
beds, with only 33,110,000 tons in beds thicker than 28 inches.
Although extensive mining has doubtless removed much of this rela-
tively thick coal, sufficient reserves are probably available to carry
on small-scale underground operations for many years and, in the
extreme western part of the outcrop area, some areas seem to have
sufficient acreage to support small-scale stripping operations. Pros-
pects for commercially minable coal in the Princess No. 3 bed, where
it is below drainage in Boyd County, are not promising as the bed
seems too thin in this direction.

The Peach Orchard coal bed of Lawrence County, like the Princess
No. 3, is very widespread in its outcrop areas in the southern and
western parts of the county (pl. 11). In northeastern Lawrence
County it is below drainage; in the extreme southwestern part, near
the Paint Creek uplift, the Peach Orchard bed is absent because of
erosion. The stratigraphic interval between the Peach Orchard
and overlying and underlying key beds is variable. In the western
part of Lawrence County the Peach Orchard is about 130 feet below
the Vanport limestone member equivalent, whereas in the southern
part of the county the interval is apparently about 250 feet. This
larger interval makes the correlation somewhat doubtful. The inter-
val to the underlying Fire Clay bed is more consistent, averaging
about 150 feet. In most of the area of estimated reserves, the Peach
Orchard ranges from 14 to 26 inches in thickness, but in a few areas the
bed is much thicker. The principal one of these areas where the coal
ranges from 30 to 60 inches in thickness lies along the Lawrence-
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Martin County line. A somewhat smaller area where the bed is
about 30 inches thick is about 5 miles east of Blaine. The Peach
Orchard bed in most of Lawrence County is split by 1 to 3 partings,
1 to 15 inches thick. The coal is reported to have a low ash content,

The Peach Orchard bed has been mined extensively in the extreme
southern part of Lawrence County east of Levisa Fork and, through-
out its outcrop area, has been worked on a smaller scale in truck
mines and openings for domestic fuel. The largest operations have
long been abandoned, but during 1952 and 1953 a small amount of
coal was stripped near the site of the old underground workings near
Peach Orchard. Operations during 1954 consisted of truck mines
and small workings for domestic fuel.

Total estimated original reserves of the Peach Orchard coal bed in
Lawrence County are 146,120,000 tons; of this 21,940,000 tons is in
beds more than 42 inches thick, 38,070,000 tons in beds ranging from
28 to 42 inches, and 86,110,000 tons in beds ranging from 14 to 28
inches. Much of the coal in beds more than 42 inches thick has been
mined or lost in mining, but a considerable tonnage in the thinner
beds is probably still intact.

PRINCESS NO. 4 AND TORCHLIGHT COAL BEDS

The Princess No. 4 coal bed is the least persistent of the commer-
cially minable coals in Boyd, Greenup, and Carter Counties. The
bed is economically important only because it contains a relatively
thick bench of cannel coal in a few places. Because these cannel
layers have a very limited areal extent and are widely scattered, a
great variety of local names has been applied to the bed. The most
common of these are the Hunnewell cannel and the Boghead cannel,
named for places where the bed was formerly mined. In Lawrence
County, although no correlative of the cannel coal has been previously
reported, the Torchlight coal bed occupies a similar stratigraphic
position and, like the Princess No. 4, has a limited areal extent.
Cannel coal has not been reported from the Torchlight bed. Be-
cause the correlation between these two beds is uncertain, they are
described as separate coal beds in this report.

The stratigraphic position of the Princess No. 4 bed in Boyd,
Carter, and Greenup Counties is generally about 40 feet above the
Princess No. 3, but this interval ranges in thickness from 10 to 70
feet. The stratigraphic interval to the overlying Vanport limestone
menber equivalent is also variable, ranging from 75 to 150 feet.
Areas in which the Princess No. 4 bed is estimated to be more than
14 inches thick form a narrow, discontinuous belt extending from the
region on either side of the Boyd-Greenup County line through
Carter County to the valley of Little Fork at the Carter-Elliott
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‘County line (pl. 13). Three areas contain thick cannel coal deposits:
two are in Greenup County, one in Carter. One.of the Greenup
County localities, known as the Chinn’s Branch cannel district, lies
between the Ohio River and East Fork about 5% miles southeast of
‘Greenup. The second Greenup County locality, once the site of the
Hunnewell mines, occupies an area of about one square mile about 2
miles due north of the junction of the Boyd, Carter, and Greenup
‘County lines. The third principal area of cannel development,

known as the Boghead mines, is in Carter County about 3} miles

due east of Grayson. In the valley of Little Fork near the Carter-
Elliott County line, the Princess No. 4 contains a thin bench of
cannel coal but, in thickness and extent, the cannel layer is not com-
parable to that of the other localities. Elsewhere in the outcrop area
the Princess No. 4-bed is an ordinary banded bituminous coal, at
most localities less than 18 inches thick. ,

The cannel coal deposits of the Princess No. 4 bed were among the
first coal beds to be mined in the Princess reserve district, but com-
mercial operations ceased at least 30 years ago. Since then sporadic
attempts have been made to mine the cannel in small truck mines,
but these operations seem to have been short lived.

Total original reserves in the Princess No. 4 are estimated at
70,960,000 tons, but a large proportion of this tonnage, particularly
in-the area of the old cannel mines, has been mined or lost in mining.
Some remaining cannel reserves may exist on the fringes of the main
deposits, but only in relatively small amounts.

In Lawrence County the Torchlight coal bed, which is the presumed
correlative of the Princess No. 4, occupies a stratigraphic position
about 100 feet above the Peach Orchard coal bed and about 120 feet
below the Vanport limestone member equivalent. The only area of
estimated reserves of the Torchlight bed. is located about 5 miles
southwest of Louisa, principally between Levisa Fork and Blaine
‘Creek. Within this area the Torchlight bed ranges from 30 to 56
inches in thickness but seems to thin rather abruptly in all directions.
Elsewhere in Lawrence County, available data indicate that the bed
is too thin to contain appreciable reserves. The Torchlight bed con-
tains both soft banded and splint coal as well as many thin bone

:and shale partings. The coal from this bed is reported to be locally

high in ash.

The Torchlight bed has been mined on a large scale on both sides
-of Levisa Fork 4% miles south of Louisa; west of Levisa Fork the bed
has been worked in small truck mines and openings for domestic fuel.
All large-scale operations have been abandoned for many years, but
in 1954 there were a few small seasonally operated mines, some for
private use and some for local trade. -
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Original reserves of the Torchlight bed are estimated at 52,510,000
tons, of which 6,030,000 tons is in beds more than 42 inches thick and
18,370,000 tons in beds 28 to 42 inches thick. - Of these original
estimated reserves a large part of the coal in the thickest category
has been mined out in the valley of Levisa Fork but resources in
thinner categories probably remain.

PRINCESS NO. 5 COAL ZONE AND THE RICHARDSON COAL BED '

- In parts of Boyd, Carter, and Greenup Counties, at least three
coal beds occur in the 50-foot interval underlying the Vanport lime-
stone member equivalent. This is the approXimate position of the
No. 5 coal of Crandall (1884), but currently it is not possible to
detérmine. to which particular bed Crandall’s designation “No. 5’
should apply. In order to retain the existing nomenclature, and also
to be consistent with the available facts, these three beds are con-
sidered as comprising the No. 5 coal zone; where sufficient data are
available to distinguish between them, they are designated in as-
cending order the Princess No. 5, 5A, and 5B. Of the three beds
the No. 5 seems to be the most persistent, and at places where only
one bed in this zone is present it is assumed to be the No. 5. In
Lawrence County the Richardson coal bed occupies a stratigraphic
position equivalent to the Princess No. 5 coal zone, but because

_ correlations are uncertain both names are retained in this report.

The Princess No. 5 coal bed in Boyd, Carter, and Greenup Counties

- occurs 30 to 75 feet below the Vanport equivalent, but the interval is

generally about 50 feet. The interval between the No. 5 and the
next underlying persistent key bed, the Princess No. 3, ranges from
60 to 120 feet, averaging about 75 feet. The area where the No. 5
bed is estimated to be 14 inches or more in thickness is relatively
large and includes part of northwestern Boyd, southeastern Greenup,
and eastern Carter Counties (pl. 14). Within this area the .bed
ranges from 14 to 72 inches in thickness, but localities where the
thickness exceeds 28 inches are small—generally less than one or
more square miles—and very widely scattered.

The No. 5 coal bed, in most localities, is a banded bituminous coal
with a blocky fracture. The coal itself is reported to be a very
satisfactory fuel, but in many places the bed has numerous bone,
shale, or clay partings ranging in thickness from ¥, inch to 15 inches.
In most small mines much of this noncoal material is not removed
from the mined coal and the product tends to be high in ash.

The Princess No. 5 bed has been worked chiefly in small truck
mines and by farmers for domestic fuel. As a rule, however, the
development of this bed has been neglected in favor of the overlying
Princess No. 7, which is generally thicker, more persistent, and of
better quality.
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The Princess No. 5 coal ranks third in total original reserves;
it has an estimated 191,260,000 tons in all thickness categories, of
“which 17,110,000 tons is in beds more than 42 inches thick, 72,880,000
-tons in beds 28 to 42 inches in thickness, and 101,270,000 tons in
beds 14 to 28 inches. Much of the thickest coal has probably been
removed by mining, but because most of the large-scale operations
have been limited to the Princess No. 7 a relatively large proportion of
the original reserves probably is still intact.

" The Princess No. 5A coal bed occupies an intermediate strati-
"graphic position in the 50-foot interval between the No. 5 and the
equivalent of the Vanport limestone member. Its outcrop area is
practically coincident with that of the underlying Princess No. 5, but
the area in which reserves have been estimated is limited mostly to
the northwestern quarter of Boyd County. In most of this area the
No. 5A ranges in thickness from 14 to 20 inches, but in a small area
about 4 miles southwest of Ashland it has a maximum thickness of 35
inches.

The Princess No. 5A bed is not a commercial coal. Total original
reserves are only 61,990,000 tons, of which about 9,110,000 tons is in
beds more than 28 inches thick. These original reserves, however,
are practically intact, as the bed has been worked only at a few places
for domestic fuel.

The Princess No. 5B coalbed is the uppermost bed in the Princess
No. 5 zone. 1ts stratigraphic position is a few feet below the Vanport
equivalent and within the clay bed that underlies the limestone. The
area of estimated reserves is very small, about 2 by 8 miles, lying
mostly in northwest Boyd County but extending a short distance into
easternmost Greenup County. Within this area the Princess No. 5B
bed ranges in thickness from 14 to 26 inches and averages about 16
inches.

Total original reserves in the Princess No. 5B bed are estimated to
be 10,110,000 tons, all in beds from 14- to 28-inches in thickness. If
the clays beneath the Vanport limestone member equivalent are
commercially developed, the No. 5B bed could be removed with the
clay and utilized in the manufacture of ceramic products.

The Richardson coal bed of Lawrence County is tentatively cor-
related with the Princess No. 5 coal zone of Boyd, Greenup, and
"‘Carter Counties. Its stratigraphic position is 20 to 30 feet below the
Vanport equivalent where this bed is present. The interval between
the Richardson and the underlying Peach Orchard bed ranges from
100 feet in western Lawrence County to 225 feet in the southern part
of the county. The Richardson bed, one of the least persistent of the
commercial coal beds in the Princess reserve district, ranges in thick-
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-ness from 14 inches to 14 feet within horizontal distances of less than
half a mile. :

Areas of estimated reserves in the Richardson bed are fairly wide-

.spread in Lawrence .County (pl. 14), but areas where the codl is more
than 42 inches are much more restricted. At two places in northern
Lawrence County the bed has a maximum thickness of about 60
inches. About 6 miles south of Louisa, on either side of Levisa Fork,
maximum thicknesses range from 40 to 170 inches, and in southern
Lawrence County, along the Martin-Johnson County line, the
Richardson ranges from 30 to 85 inches in thickness. Directly
adjacent to the above localities the thickness ranges from 14 to 36
inches and probably averages about 20 inches.

Coal from the Richardson bed is common banded bituminous with a
few thin splint and semicannel partings and is reported to be of good
quality. At some places, however, the bed contains many shale and
bone partings, and unless they are removed the coal is rather high in
ash.

Most of the commercial development of the Richardson coal bed
has been in truck mines, although some of the mines in the valley of
Levisa Fork were served by rail. West of Levisa Fork, 5 miles
southwest of Louisa the bed has been stripped in a small area but
these operations have been abandoned for at least 5 years. In 1954 a
few small truck mines were operating, and several small openings were
seasonally worked for domestic fuel.

Total estimated original reserves in the Richardson bed are
122,900,000 tons, with 30,590,000 tons in beds more than 42 inches
thick, 58,550,000 tons in beds 28 to 42 inches, and 33,760,000 tons
in beds 14 to 28 inches. A great deal of the original tonnage in beds
more than 42 inches thick probably should be considered mined out
or'lost in mining, as much of the early development of the bed was
limited to the areas of greatest thickness. Most of these operations
were underground, however, and in the southern part of the county
some thick coal probably could be mined by stripping methods.

PRINCESS NO. 6 COAL BED

The Princess No. 6 coal bed, like the underlying Princess No. 5, is a
moderately important commercial coal in this district. Its strati-
graphic position, 25 feet above the Vanport limestone member
equivalent and 40 feet below the Princess No. 7 coal bed, can be
easily recognized in most places, as either one or both of these key
strata is generally exposed.

Areas of estimated reserves in the Princess No. 6 bed extend from
the Ashland-Catlettsburg area in Boyd County northwestward into
southeastern Greenup County, then southward to the Carter County
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liné. In Carter County the reserve areas of the Princess No.'6
bed occupy a belt 2 to 3 miles wide extending from the northeast
corner of the county southward to the junction of the Carter, Elliott,
and Lawrence County lines. "In Lawrence County, areas of estimated
reserves are scattered across the northeastern part of the county from
the Carter-Elliott County line on the west to the general vicinity of
Louisa on the east. Within these areas of estimated reserves the
Princess No. 6 coal ranges in thickness from 14 to 46 inches, but 16
or 18 inches is probably average.  The Princess No. 6 bed probably
is more than 28 inches thick in two areas. The most important of
these is an arcuate band % to 2 miles wide lying just south of the
Ohio River and extending from the Big Sandy River, about 1 mile
south of Catlettsburg, to about 4 miles northwest of Ashland. In
this area the Princess No. 6 ranges in thickness from 30 to 46 inches.
In the second area, in northeastern Carter County in the ridge at
the heads of the eastern tributaries of the Little Sandy Rlver, the
bed ranges in thickness from 30 to 44 inches.

The coal from the Princess No. 6 bed is a common banded bitum-
inous variety and generally has a pronounced blocky fracture. The
bed, where thick enough to be mined, usually has one or two partings
1 to 8 inches thick, but these can be easﬂy removed and the resultmg
product is reported to bé of good quality, *

Commercial development of the Princess No. 6 has been in both
truck and railroad mines, with the heaviest development in' the area
just south of Ashland. Many openings also have been made by
farmers for domestic fuel. Operatiors on this bed in 1954 cons1sted
of several domestic mines and a few small commercial truck mines.
In most parts of the Princess reserve district the development of the
No. 6 coal has generally been neglected in favor of the thicker overlying
No. 7 bed but as the reserves in this thicker bed are depleted the N 0.
6 may assume greater economic importance.

Total original reserves in the No. 6 bed are estimated to be
143,170,000 tons, with 13,920,000 tons-in beds more than 42 inches
thick, 55,030,000 tons in beds 28. to 42 inches, and 74,220,000 tons
in beds 14 to 28 inches. Remaining reserves are difficult to estimate
but, except in the heavily mined Ashland area, a moderately la.rge
proportlon of the tonnage would seem to be available for future
mining. Possibilities of reserve areas of thick coal in southern
Boyd County, where the Princess No. 6 is below drainage, are not
promising as the coal seems to thin in this area.

PRINCESS NO. 7 COAL BED

The Princess No. 7 is the most important coal bed in the distriot,
accounting for about 30 percent of the original estimated reserves in
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beds thicker than 28 inches. In 1954, the Princess No. 7 bed was
the. source of about 75 percent of the coal produced in the district.

The Princess No. 7 bed lies about 65 feet above the Vanport
limestone member equivalent and about 150 feet below the Cambridge
limestone member; these intervals seem to be relatively constant.
In all four counties in the district, the Princess No. 7 is a very persistent
bed, but areas where the coal is thick enough to be included in the
reserve estimate are limited mainly to Boyd and Carter Counties
(pl. 6). In Greenup County the Princess No. 7 occurs too near the
hilltops to have any considerable acreage, and in Lawrence the bed is
reported to be thin except in the northwestern part along the Carter
County line. In the areas of estimated reserves the Princess No. 7
bed ranges in thickness from 14 to 62 inches; in a very large part of
this area it is about 35 inches thick. :

The Princess No. 7 coal is common banded and splint; the splint
type is more common in the lower part of the bed. Analyses of the
coal show considerable variation, particularly in ash and sulfur
content. Ash ranges from 1 to 13 percent but generally averages
about 4.5 percent, whereas sulfur ranges from less than 1 percent
to nearly 4 percent. The Princess No. 7, in most areas, has one or two
partings ranging in thickness from 1 to 5 inches.

The roof rock of the Princess No. 7 is either shale or sandstone in
the southern part of the reserve area, but in the northwestern part
of Boyd County and adjoining parts of Carter and Greenup the coal
in many localities is directly overlain by clay which ranges in thickness
from '1 to 5 feet. The clay generally forms a treacherous roof in
underground operations because it fails without warning. It has been
used in some areas for ceramic products.

‘The Princess No. 7 bed has been extensively developed in the
northern parb of the district, with operations rangmg in size from
small openings for domestic fuel to large railroad mines. Most of the
larger operations, which were mainly in west-central Boyd and eastern
Carter Counties, are now abandoned. Although many of the largest
underground operations have apparently reached the extent of their
recoverable reserves, several truck. mines were in operation in 1954
and many small openings were worked by farmers to obtain fuel for
their own use.. Since 1950, strip mining along the western half of the
outcrop area has assumed major importance; in 1954 it accounted for
more than half the total tonnage produced in the area.

Total original reserves in the Princess No. 7 bed are estimated to
bef 333,710,000 tons, of which 100,300,000 tons is in beds more than
42 inches thick, 172,850,000 tons in beds 28 to 42 inches, and 60,560,000
tons in beds 14 to 28 inches. Remaining recoverable reserves in beds
more than 28 inches thick are considerably less than the original
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reserves, because a large proportion of the coal suitable for large-scale
underground mining apparently has been mined or lost in mining and
areas of strippable coal are being rapidly depleted. Possibly the
greatest area of untouched reserves in the Princess No. 7 bed are in
Boyd County, where the bed is beneath the surface and has not been

prospected.
PRINCESS NO. 8 COAL BED

The Princess No. 8 bed is one of the less important commercial
coals of the Princess reserve district. Its stratigraphic position is
about 45 feet above the Princess No. 7 and 110 feet below the
Cambridge limestone member. It is easily located in most places
but in a large part of the outcrop area the bed has not been prospected.

In the areas where reserves have been estimated (pl. 5), the Princess
No. 8 ranges in thickness from 14 to 58 inches. Although the bed is
not laterally persistent, it is thick enough for commercial mining in
two areas. The larger of these, in northern Lawrence County, extends
westward for about 8 miles from the Big Sandy River near the mouth
of Blaine Creek. In this area the thickness of the Princess No. 8
ranges from 24 to 58 inches and averages about 30 inches. A second,
smaller area is in central Boyd County about 9 miles south of Ashland.
At this locality the coal attains a maximum thickness of 49 inches,
but apparently thins to about 25 inches in a distance of less than a
mile. In Greenup and Carter Counties there are two or three very
small areas where the Princess No. 8 is known to exceed 28 inches in
thickness, but these seem to be too small to have more than local
importance.

Where the Princess No. 8 bed has been mined, it generally consists
of a single bench of soft blocky coal with many very thin bone or clay
partings, which are too thin to be removed in most small operations
Although satisfactory in other respects, the coal tends to be high in
ash.

Commercial development of the Princess No. 8 coal bed has heen
by small truck mines and recently by strip mining. In general the
No. 8, like the Princess No. 6, has been neglected in favor of the more
persistent No. 7 bed.

Total estimated original reserves in the Princess No. 8 are
141,230,000 tons; of this 5,280,000 tons is in beds more than 42 inches
thick, 32,950,000 tons in beds 28 to 42 inches, and 103,000,000 tons
in beds 14 to 28 inches. Remaining reserves are probably somewhat
less than the original, but because most operations have keen rather
small a considerable proportion of the original reserves are probably
available for future development.
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COAL BEDS OF THE CONEMAUGH FORMATION

Coal beds of the Conemaugh formation have no commercial
importance in the Princess reserve district and have been worked at
only a few places for domestic fuel. Only two of the beds, the
Princess No. 9 and No. 10, are included in the reserve ectimate.

The stratigraphic positions of the Princess No. 9 and No. 10 are
about 45 and 10 feet, respectively, below the Cambridge limestone
member. The area of reserve estimates of the No. 9 bed is about
10 square miles, about 9 miles south of Ashland in central Boyd
County between East Fork and the Big Sandy River. In this area
the bed is about 24 to 30 inches thick and contains an estimated
19,440,000 tons of coal.

There are three very small, widely scattered localities in south-
western Boyd and northern Lawrence Counties which contain esti-
mated reserves in the Princess No. 10 bed. The thickness of the
coal is reported to be less than 24 inches and the estimated original
reserves are only 4,380,000 tons.

PRODUCTION

In the 131-year period between 1824 and 1955 the counties com-
prising the Princess reserve district produced a recorded total of
about 30 million tons of coal. Of this, Boyd County has produced
slightly less than 13 million tons and Carter County 12 million tons.
Lawrence and Greenup Counties are of lesser importance having
produced 3 million and 2 million tons, respectively (table 8).

The earliest production in the Princess reserve district was recorded
in Greenup County in 1824. Production began in Boyd and Lawrence
Counties in 1838 and in Carter County in 1866. Before 1850,
Greenup County was the most important producing county, with a
recorded production to that time of about 200,000 tons. In the same
period Boyd and Lawrence Counties produced only about 10,000
tons each. Between 1850 and 1890, Boyd County became the leading
producer, with the recorded total of about 2 million tons. In the
same period, Carter County produced about 1 million tons, whereas
the combined total of Greenup and Lawrence Counties was only
about 300,000 tons. More recent trends in production and the status
of each county are shown on figure 2. For all counties, the three
most important periods of recorded production are (1) around 1900;
(2) 1914 to 1918, the period of the first World War; and (3) 1940 to
1950, the years of the second World War and postwar prosperity.
This latter period of peak production, the most important of the
three, can probably be attributed .in part to the widespread and
relatively recent development of strip-mining methods in this area.
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Between 1890 and 1955, Boyd and Carter Counties led in total
recorded production, with about 10 million tons each; Lawrence and
Greenup Counties were of only minor importance, w1th a combined
total of only 4 million tons. : :
) RESERVE SUMMARY

~ The Princess reserve district contains an estimated total of
1,915,820,000 tons of original reserves as calculated in tables 5, 6,
and 7, or roughly 2 billion tons. About 10 percent of this total is in
beds more than 42 inches thick, 30 percent is in beds 28 to 42 inches,
and the remaining 60 percent is in beds 14 to 28 inches. The reserves
are distributed quite equally according to reliability categories.
About 40 percent of the total is classified as measured or indicated,
whereas the remaining 60 percent is classified as inferred. About 75
percent of the tonnage in beds more than 42 inches thick is classed as
measured and indicated, whereas only 50 percent of the tonnage in
the 28- to 42-inch category is classed as measured and indicated.
Of the slightly more than one billion tons in the 14- to 28-inch category,
only about 30 percent is classed as measured and indicated, and the
remaining 70 percent is classed as inferred. The correlation of
decrease in reliability with decrease in thickness is due to the fact
that more data were available for the thick coal beds, and the esti-
mators assumed rapid thinning of coal beds in inferred areas.

Original reserves are not equally distributed in counties making
up the district. Of the total tonnage Carter and Lawrence Counties
contain about 30 percent each, Boyd County has slightly less than
25 percent, and Greenup County has only 15 percent. Of the 200
million tons in beds thicker than 42 inches, Carter and Lawrence
Counties have about 35 percent each, Boyd County has about 25
percent, and Greenup County only about 5 percent. In terms of
tonnage in beds more than.28 inches thick, which is the approximate
lower limit for commercial mining at the present time, Carter County
contains about 35 percent, Boyd and Lawrence Counties have slightly
less than 30 percent each, and Greenup County has about 5 percent.

COAL BEDS OF THE LICKING RIVER RESERVE DISTRICT
By Joen W. HuppLE
LOCATION

The Llckmg River reserve district, an area of about 1 ,400 square

mlles ‘includes. all of Elliott, Morgan, Magoffin, and Wolfe Counties,

and the coal-bearing parts of Rowan, Menifee, and Powell Counties.
A few hills in Montgomery and sdutheastg‘rn Bath Counties are

620706—62——75
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capped by coal-bearing rocks but these counties are omitted from
consideration because the areas involved are very small and the
reserves unknown. The counties included in'thé Licking River reserve
district, except Magoffin County, lie along the western margin of the
coal ﬁeld and their relatively easy access led to the early develop-
ment of the coal reserves. The West Liberty, Cannel City, and
Evanston mining areas lie wholly or partly in the district (pl. 15).

DRAINAGE AND TOPOGRAPHY

The northwestward-flowing major streams that drain the Licking
River reserve district cut steep-walled canyons into the Pottsville
escarpment, along the western margin of the district, broad flat val-
leys directly upstream from the escarpment, and winding narrow
valleys into the plateau uplands near their headwaters. The Licking
River, a tributary of the Ohio River, flows northwestward toward
Cincinnati and drains most of the district, including Morgan, Magoffin,
and Rowan Counties. The Red River, a tributary of the Kentucky:
River, drains Wolfe and Powell Counties; and the Little Sandy
River, flows northward into the Ohio River and drains most of"
Elliott County. Elevations range from about 700 feet, where the
major streams leave the district, to about 1,500 feet in southern
Magoffin County. Local relief ranges from 300 to 500 feet.

TRANSPORTATION

Trucks are the principal means of ‘transporting coal to local and
distant  markets. Main truck routes (pl. 3) are the north-south-
Kentucky State Route 7, the east-west U.S. 60 and Kentucky State
Route 32 in the northern part of the district, U.S. 460 in the cen-
tral part, and Kentucky State Route 15 in the southern part. For-
merly coal was rafted to market on the Licking River but this has
been discontinued for many years. Currently the only railroad in
the district is a spur—hne of the Chesapeake and Ohio Railway,
which - hauls coal from mines in southern Magoffin County. From
1905 to the early 1930’s, three railroads in Morgan, Wolfe, Menifee,
and Rowan Counties hauled lumber and coal, but these roads were

abandoned when the timber supply was exhausted

SOURCES OE DATA

Coal reserves of the Licking River district were estimated from
information in published reports, company files, and geologic map-
ping (pl. 2). Reports by Crandall (1910), Browning and Russell
(1919), Englund (1955), and Adkison (1957) are the principal pub-
lished sourcss of information about the coal reserves. Additional
work for use in this report was carried out in selected areas by the
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authors and associates. Parts of Powell, Wolfe, Menifee,” Morgan,
Elliott, and all of Rowan, Bath, and Montgomery Counties had to be
omitted from consideration because of lack of information.

STRATIGRAPHY
LEE FORMATION

The Lee formation, of Early Pennsylvanian age, is the older of the
two coal-bearing formations in the Licking River reserve district.
It ranges in thickness from about 200 feet along the western margimn
of the district to about 900 feet in southern Magoffin County. The
lower part of the Lee differs markedly in lithologic character from:
the upper part, and on this basis it is divided into two members.
The lower member, approximately equivalent to the Beattyville
shale of Miller (1917, p. 2), is composed mainly of thin-bedded shale,
siltstone, and sandstone. It contains at least three coal beds and,
locally in northern Kentucky, it contains a bed of refractory flint
clay which is known as the Olive Hill fire clay. The upper member is
a massive cliff-forming quartzose sandstone. Both members are
absent in places and each has a maximum thickness of about 200
feet in the area of outcrop. The lower member averages about 40
feet in thickness and the upper about 160 feet. The boundary
between the Lee and the overlying Breathitt formation is drawn at
the top of the cliff-forming sandstone or, where present, at the base
of the Zachariah coal, which lies a few feet above the sandstone.

BREATHITT FORMATION

The Breathitt formation, of Middle Pennsylvanian age, directly
overlies the Lee formation. Siltstone, shale, and sandstone make
up most of the Breathitt formation, and coal, limestone, and underclay
a minor part. The top of the formation is eroded and the maximum
remaining thickness is about 1,400 feet in southern Magoffin County.
Nearly all the coal reserves of the Licking River district are in the
Breathitt formation.

COAL BED NAMES AND CORRELATION

The names and sequence of coal beds in the Licking River reserve
district are shown in tables 4 and 5 and in figure 3. As is common
elsewhere in eastern Kentucky, the same name has been applied to
different coal beds, and different names have been applied to the same
coal bed. For example, Crandall (1910) and Robinson (1927)
confused the Grassy, Tom Cooper, and Gun Creek coal beds at
various localities, and they assigned to isolated exposures of these
three beds the single name “Van Lear” coal. This was based on the
assumption that isolated exposures of the first good' coal; 130 to 180
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feet above the Lee formation, were all part of a single bed. This
error is easily understandable, as the stratigraphic interval to beds
above and below is only about 30 feet, which could not be detected
in the type of reconnaissance mapping carried out by Crandall and
Robinson. Actually all three coal beds—the Grassy, Tom Cooper,
and Gun Creek—thicken and thin abruptly and are not consistent.
As currently interpreted, the middle of the three coal beds is probably
equivalent to the Upper Elkhorn No. 3 (also known as No. 2 and as
Van Lear). Nevertheless, to use the information in the older reports
it is necessary to distinguish which of the three coals was measured
and called “Van Lear.” - The fact that both the Grassy and the Gun
Creek contain cannel coal at many places still leads to misidentification
at these localities.

Browning and Russell (1919) were inconsistent in the use of the
coal-bed names they proposed in Magoffin County, and only by
reference to their generalized section can the intended use of the
-names be determined. The many stratigraphic sections reported by
Browning and Russell are very useful, but the thickening of the rocks
southward in the county was not recognized, and some of the errors
.in correlation were caused by attempting to use intervals of relatively
fixed thickness as a basis of correlation.

In the Licking River reserve district the coal beds are thin or absent
in many places and thick only in isolated areas. Little prospecting
has been done in areas of thin coal, and it is difficult to determine the
correlation between isolated areas of thick coal by mapping through
unprospected areas. The coal beds are nearly evenly spaced, averag-
ing about 30 feet apart, and the interval between the beds is unusable
as a criteron of correlation. Cannel coal is found in five or more beds
and the common banded coal lacks distinguishing features.

KEY BEDS

The principal key beds for use in stratigraphic correlation in the
Licking River reserve district are the Kendrick shale member of
Jillson (1919), Fire Clay coal, and Magoffin beds of Morse (1931).

The Kendrick is characterized by ellipsoidal, silty, calcareous
concretions in a shale and siltstone sequence 15 to 40 feet thick.
Marine fossils occur locally near the base. The shale is thin or is
replaced by other rock types north of the central part of Morgan
County.

The Fire Clay coal, with its distinctive flint-clay parting, is a good
key bed in the southern part of the district, but it is generally absent
north of the center of the Dingus and Cannel City quadrangles.
Flint-clay partings are also in the Gun Creek and Prater (or Index)
coal beds which have locally been confused with the Fire Clay coal.
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Generally the flint clay in'the Fire Clay coal can be distinguished from
similar partings in the Gun Creek and the Prater (or Index) coal beds
'on the basis of color and hardness. Flint clay in the Gun Creek coal
is darker than that of the Fire Clay coal, and the parting in the
Prater (or Index) coal bed is plastic when wet and is softer than thst
‘of the Fire Clay. When dry it has many characteristics of the Fire
Clay parting, as pointed out by Browning and Russell (1919, p. 37).

Flint clay associated with the coal in the Richardson zone and higher
coal beds is distinguishable from the Fire Clay pa,rtlng by its- lower
stratigraphic position.

The Magoffin beds are the most widely recogmzed marine bed in
‘eastern Kentucky. - They are absent in many localities, owing to
nondeposition, subsequent erosion, or lateral gradation. -They have
a maximum thickness of about 15 feet in northern Morgan'County
In the Licking River reserve district, the Magoffin is generally an
argillaceous or arenaceous limestone with abundant marine fossils.
Spheroidal concretions or lentils of concretionary limestone are
common in a zone at the top of the Magoffin. In areas where both
the Magoffin beds and the flint clay parting in the Fire Clay coal are
‘absent, the identification of all coal beds is less certain than elsewhere.

GEOLO GIC STRUCTURE

Coal beds and adjacent rocks dip gently southeastward in the
Licking River reserve district, except where this gentle dip is broken
by faults and associated antich'nes in the Irvine-Paint Creek uplift
(pl. 4). In the Cannel City and Dingus 15-minute quadrangles,
where the continuity of coal beds is broken by faulting or by erosion
along the crests of anticlines, the correlation of some coal beds north
and south of the structures is uncertain. -

Structural uplift and subsequent erosion along the Irvine-Paint
Creek axis is resp0n51ble for exposures of the Mine Fork coal bed in

‘the Lee formation in eastern Morgan Coun'oy and in the adjacent
part of Johnson County. The stresses causing these structures were
not intense enough to increase the rank of the coal or fracture it
extenswely and only locally is it necessary to take structure into
account in planning mining operations.

COAL BEDS OF THE LEE FORMATION

Coal beds of the Lee formation occur in the lower shale member
and within the massive clifi-forming sandstone member. There
are one to four coal beds in the shale unit, called the Beattyville shale
by Miller (1917, p. 2), and at least one in a shale bed in the upper
sandstone member. Generally the coal beds are thinner than 14
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inches and no reserves were calculated in much of the district, as
shown in pl. 5. Correlation of the coals of the Lee formation is
uncertain, )

COAL BEDS IN THE BEATTYVILLE SHALE MEMBER

The coal beds in the Beattyville shale member below the massive
cliff-forming sandstone member in the Licking River reserve district,
are discontinuous, and satisfactory correlations between them have
not been estabhshed For this reason the tonnage in these beds is
reported as a single figure, even though it is probable that in isolated
patches each of the four coal beds is thicker than 14 inches and was
estimated separately.

The thickest coal bed known in the Beattyvﬂle shale member is in
the northern half of the Frenchburg quadrangle in Menifee County,
where Crandall (1910, pl. IV, sec. 1) reports the coal to be 40 inches
thick at one locality and about 30 inches at other localities. Probably
most of the 73,000 tons of coal reported mined in Menifee County
came from these localities. Four analyses given by Crandall (1910,
p. 45) show ash ranging from 3 to 7 percent and sulfur less than 2
percent. These analyses are not comparable to post-1913 U.S.
Bureau of Mines analyses, because different standards and equlpment
were used, but they have some qualitative value.

Miller (1910, p. 50-51) reports that a coal in Powell County (his
No. 1 or Hudson), below the massive sandstone member, is 17 to
24 inches thick in several places. The original coal reserves in this
bed in part of Powell County are estimated as 1,490,000 tons.

Briggs (1957) reports about 2,500 tons of coal reserves in the
Campton 7% minute quadrangle (NEY% Beattyville 15 minute quad-
rangle) at this horizon in pockets 14 to 15 inches thick. It was being
mined for local use in 1954.

Original coal reserves in the Beattyville shale member coal beds
are estimated as 41,140,000 tons in the parts of Elliott, Menifee,
Powell, and Wolfe Counties included in this appraisal. Menifee
County contains 75 percent of these reserves. Probably there are
other areas of coal more than 14 inches thick in the Beattyville shale
member; in some of these areas the coal is covered by younger rocks
and must be located by drilling and in others the coal can be found
by additional geologic mapping.

MINE FORK COAL BED

A coal bed, named the Mine Fork bed by Browmng and Russell
(1919, p. 27), occurs in a thin shale sequence in the chff-formmg
sandstone member in eastern Morgan and Magoffin Counties and in
the adjacent part of Johnson Count;y along Mine Fork of Paint Creek.
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It has a maximum thickness of 18 inches and, according to Hauser
(1953, p. 13), is 93 feet below the top of the Lee formation and is
underlain by an additional 300 to 400 feet of sandstone and shale.
Estimated coal reserves are small, 12,520,000 tons, but additional
reserves might be found by drilling.

A coal at approximately the stratigraphic level of the Mine Fork
has been observed in northern Morgan County but wherever observed
it has been less than 14 inches thick; thus thickness is not considered
in estimating reserves in the Licking River reserve district. The
position of the Mine Fork coal in the sandstone member of the Lee
formation suggests a correlation with the Barren Fork coal of the
Southwestern reserve district.

COAL BEDS OF THE BREATHITT FORMATION

Reserves have been estimated for 18 of the coal beds (or zones) of
the Breathitt formation known in the Licking River reserve district;
all other coal beds were omitted because they are too thin and ir-
regular to be classed as reserves (fig. 3). All the coal beds have
restricted areal distribution, either becausc they were deposited in
limited basins or were removed by erosion after deposition. The
coal beds are discussed individually in the following paragraphs
beginning with the oldest bed and, in thls district, the topographlcally
lowest.

ZACHARIAH AND ZACHARIAH RIDER COAL BEDS

The Zachariah coal bed, at the base of the Breathitt forniation,'
was named by Eyl in 1927. It is probably equivalent to the Lily
coal of the Southwestern reserve district, but it is possibly equivalent
to an older bed, the Barren Fork. Sporadic distribution (pl. 6) of
the Lily, Barren Fork, and Zachariah coal beds makes it difficult
to trace them into one another, and the chief basis for correlation
is their position.at or near the top of the cliff-forming sandstone
memnber of the Lee formation. Locally there is a thin coal bed
immediately above the Zachariah which is called the Zachariah rider
coal.
~ Estimated reserves in the Zachariah coal and the Zachariah rider
(Briggs, 1957) are confined to the southern part of Wolfe County in
the Campton 7% minute quadrangle (NEY Beattyville 15-minute
quadrangle). The combined beds range in thickness from less than
14 inches to more than 42 inches. The estimnated original reserves
in the Zachariah bed and Zachariah rider total 52,880,000 and
1,720,000 tons, respectively. Both beds are mined as a single unit
along the western edge of the Campton 7%-minute quadrangle
(NEY Beattyville 15-minute quadrangle); eastward they split and
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the rider lies from 3} to 50 inches above the main bench; and still
farther eastward the rider grades into carbonaceous shale.

Two “as-received analyses,” by the U.S. Bureau of Mines; of the
Zachariah coal and one analysis of the rider shows the coal to be
high-volatile B bituminous, ranging in calorific value from 13,290 to
13,890 Btu and in ash from 3.1 to 3.7 percent in the main bench and
as much as 19.1 percent in the rider (Briggs, 1957). One sample of
the Zachariah contained 1.8 percent sulfur and another contained
3.1 percent, but a single sample of the rider had 6.4 percent.

Approximately 918,271 tons of coal were mined in Wolfe County
between 1880 and 1954. Of this, two-thirds to three-fourths was
probably mined by strip methods from the Zacharmh bed in 1949
and 1950.

WHEELERSBURG COAL BED

A coal bed named the Wheelersburg by Browning and Russell
(1919, p. 27), lies 60 to 90 feet above the top of the conglomeratic
sandstone of the Lee formation near Wheelershurg on Mine Fork of
Paint Creek in eastern Morgan County. Browning and Russell
correlated this bed with the No. 1 coal of the ““Old Kentucky Survey,”
which is presumed to be the Zachariah or Lily coal. At most localities
the Wheelersburg coal bed is less than 14 inches thick, but at a few
localities near Wheelersburg it is 22 to 28 inches thick. Some reserves
probably exist in the bed but the amount is small and was not esti-
mated for this report. The correlation of the Wheelersburg is un-
certain, but it may be equivalent to the Zachariah or Lily coal.

“HOWARD?’” COAL BED

" A thin coal bed, about 40 feet above the Wheelersburg coal bed on
Mine Fork of Paint Creek in eastern Magoffin County and Morgan
County, has been called the “Howard” bed by Browning and Russell
(1919, p. 28). This coal is 14 to 24 inches thick at a few places within
a small area in Magoffin County, according to Browning and Russell,
but information as to thickness and extent of the bed is insufficient
for estimating reserves. At other localities in the district a coal bed
less than 14 inches thick is present at approximately this horizon but
it is not persistent. Probably the “Howard” bed of Browning and
Russell is not the same as the coal bed called “Howard” in Clay
County nor another coal bed called “Howard” in Bell and Knox
Counties. It is at the approximate stratigraphic position of the
Lower Elkhorn or Upper Elkhorn No. 1 coal bed and may be equivalent
to one of them.
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GRASSY AND UPPER ELKHORN NO. 1 COAL BEDS

A thin but widely distributed coal bed 35 to 70 feet above the
“Howard”’ (fig. 3) is named the Grassy bed by Englund (1955, p. 7)
and the Lacey Creek bed by Browning and Russell (1919, p. 29).
Lacey Creek is the older name but in its type area the Lacey Creek
bed is actually the Tom Cooper bed, not the bed Browning and
Russell intended to name. The name Grassy seems preferable because
of confusion in meaning of the name Lacey Creek. The Grassy bed
is less than 14 inches thick in much of the district, but areas of coal
ranging in thickness from 14 to 46 inches are present in several quad-
rangles. These areas of thick coal beds seem to be elongated in a
northward direction and they are quite limited in extent. The sug-
gested correlation with the Upper Elkhorn No. 1 bed is uncertain
and it may be equivalent either to the Upper Elkhorn No. 2 or to
both beds. The distribution of the Grassy coal is shown on the map
of the Upper Elkhorn No. 1 (pl. 7) because correlation with this bed
seems the most probable. The estimated original coal reserves in
the Grassy and Upper Elkhorn No. 1 beds total 233,570,000 tons in
the Licking River reserve district. These beds rank fourth in total
reserves for the district.

The principal areas of Grassy coal reserves are in the Cannel City,
Dingus, and Isonville quadrangles, but the coal is generally less than
14 inches thick outside the area shaded in plate 7. In the Prestons-
burg, Bays, and Dingus quadrangles the coal is below drainage and
the thickness is unknown. Because of the regional dip, the coal rises
westward and is eroded off the tops of the hills in most of the French-
burg and Morehead quadrangles and in the western half of the Ison-
ville quadrangle, but it remains on a hilltop in the Beattyville quad-
rangle. Although some. coal was mined from the Grassy bed and
shipped by railroad between 1905 and 1940, most of the coal remains.
Mining was principally by parallel entries extending 100 to 130 feet
back from the outcrop.

In most places the Grassy coal is bright-banded high-volatile B
bituminous coal, but locally it is a dull splint or cannel coal. An as-
received analysis by the U.S. Bureau of Mines of a sample taken by
Englund (1955, p. 16) shows 2 percent ash, 0.7 percent sulfur, and a
calorific value of 13,300 Btu. At many localities the coal bed is
split into two or more benches by shale or underclay partings, and
it may grade laterally into cannel coal 12 to 24 inches thick. In some
areas the Grassy coal bed has a sandstone roof. .

The area of estimated coal reserves in the Grassy bed in southern
Magoffin County (pl. 7) is continuous with the Upper Elkhorn No. 1
coal bed in the Big Sandy and Hazard reserve districts. The coal
resources estimated for the Grassy bed in southern Magoffin County
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are tabulated with the Upper Elkhorn No. 1 coal bed instead of the
Grassy coal bed, because here the correlation with the Upper Elkhorn
No. 1 is more certain than with the Grassy bed in the northern part
of the district. Ttre coal ranges in thickness from less than 14 to as
much as 36 inches, and coal thicker than 14 inches surrounds an area
of coal thinner than 14 inches.

UPPER ELKHORN NO. 2 COAL BED

In the Licking River reserve district, reserve estimates of the Upper
Elkhorn No. 2 coal are limited to the southern tip-of Magoffin County.
Information for estimating reserves in this bed came from the Hazard
and Big Sandy reserve districts, and the coal is described in the reports
for these districts. The estimated original reserves in the Upper
Elkhorn No. 2 bed in the Licking River resource district total 1,080,000

tons.
TOM COOPER COAL BED

A coal bed 20 to 45 feet above the Grassy coal has been named the
Tom Cooper by Browning and Russell (1919, p. 29) and the Little’
Caney by Englund (1955, p. 7). It is probably equivalent to the
Millers Creek or Upper Elkhorn No. 3 of the Big Sandy and Hazard
mining districts, the Darby of the Upper Cumberland reserve district,
and the Jellico of the Southwestern reserve district. If these several
names apply to a single bed, it is the nost persistent and important
producing bed in the Eastern Kentucky coal field. In the Licking
River reserve district the Tom Cooper coal is thin but persistent. It
contains more estimated original reserves than any other bed in the
district, a total of 501,090,000 tons, one-third of which is in beds more’
than 28 inches thick.

As shown on plate 8, the Tom Cooper coal bed crops out in an
eastern and a western belt within the Licking River mining district.
In the central part of the district—in Bays quadrangle and the western
half of the Dingus quadrangle—the coal bed is.generally below drain-
age and its thickness and extent are unknown. Drilling has proved
the coal to be thin in some of this area, but reserves of coal more than
14 inches thick undoubtedly exist. In the Prestonsburg quadrangle
the maximum thickness is 48 inches. In the eastern half of the Dingus
quadrangle the coal is above drainage and the available information
indicates a considerable area of coal ranging in thickness from 20 to 33
inches, which tends to be elongated in a northeastern direction. In
the northwestern part of the Dingus quadrangle the Tom Cooper coal
is less than 14 inches thick in much of the area, and in the rest of the
area it is below drainage or unprospected. There is a small area of
coal ranging from 14 to 30 inches in thickness in the southwestern
part of the Dingus quadrangle. Along the western belt of outcrop
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in the Cannel City quadrangle the coal is generally less than 14 inches
thick, but coal ranging from 20 to 30 inches in thickness is present in
local elongated areas which trend northward or eastward. In the Lee
City and Beattyville quadrangles the regional dip raises the coal bed to
the hilltops, where an area of about 1 by % mile contains coal with a
maximum thickness of 59 inches. In the Isonville quadrangle a lens-
like body of coal ranging from 14 to 38 inches in thickness has been
mined for a number of years and is one of the principal sources of
coal in Elliot County.

At most localities the Tom Cooper coal is brightbanded, high-vola-
tile bituminous coal without parting and the bed has a distinctive
black shale roof, which contains specimens of Lingulas at many places.
The shale ranges from a fissile to a massive, silty shale and from black
to medium gray. No analyses of the coal are available.

Production from the beds along the western outcrop belt has been
small, confined to some drift mining in the Cannel City quadrangle
and to drift and open-pit mining in the Beattyville and Isonville
quadrangles. The large commercial operations are confined to
southern Magoffin County. There the coal, known as the Upper
Elkhorn No. 3, was developed as a result of expansion of mining from
the Big Sandy mining district.

IVYTON COAL BED

A thin nonpersistent coal bed about midway stratlgraphlcally
between the Tom Cooper and the Gun Creek coal beds was named the
Ivyton coal by Browning and Russell (1919, p. 32). In the type area
in the Prestonsburg quadrangle the coal has a maximum thickness of
18 inches, and even though it recurs in many sections it is not known
to contain lentils of coal extensive enough to constitute reserves as
defined in this report.

: A GUN CREEK COAL BED

The Gun Creek coal bed was named in Magoﬁin County by Brown-
ing and Russell (1919, p. 32). It is called the Canneél City coal in
Morgan County by Englund (1955, p. 8), and is known as the Am-
burgy coal in the Hazard area and the Williamson coal in the Big
Sandy reserve district. It lies 25 to 90 feet above the Tom Cooper
coal, and the interval increases to the south and east; 40 to 140 feet
below the Fire. Clay coal, this interval also increases toward the
southeast. In spite of the fact that the Gun Creek is one of the
persistent coal beds in eastern Kentucky, areas where the coal is
thicker than 28 inches are few and relatively small; consequently it
is not an important producing bed. Isolated patches of coal thicker
than 14 inches occur in Magoffin, Morgan, Wolfe, and Elliott Coun-
ties (pl. 9). The maximum observed thickness in these patcheés 1s 37
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inches. In several of the larger patches the coal ranges in thickness
from 28 to 33 inches, and the long dimension of the thicker- coal
bodies trends toward the north and east. The estimated original
reserves in the Gun Creek bed total 212,140,000 tons, of which about
80 percent is in the 14- to 28-inch category, and about 20 percent in
the 28- to 42-inch category.

The Gun Creek coal is a bright banded coal at most localities, but
locally it contains lentils of cannel coal. The principal production
from this bed has been cannel coal in the Cannel City quadrangle and
in the Isonville quadrangle near Bruin. Some common banded coal
‘has been produced from this bed in Wolfe and Magoffin Counties.
Several benches and splits separated by as much as 5 feet of parting
are characteristic of the bed. In the Bays quadrangle the coal bed
is 7 to 50 inches thick and contains two to six partings of bone, clay,
shale, and siltstone as much as 24 inches thick. A thin flint-clay
parting, which occurs near the base of the coal bed at many localities
(Browning and Russell, 1919, p. 33), is generally black and hard,
with conchoidal fracture. It is easily confused with the flint clay in
the Fire Clay coal. A similar flint-clay parting also occurs in the
Williamson coal in Pike County, which is here correlated with the
Gun Creek.

The roof of the Gun Creek coal bed is shale and siltstone with
calcareous concretions, 1 to 5 feet in diameter, and marine fossils.
The shale is probably the Kendrick shale member. Englund (1955,
p. 16) gives the following as-received analyses, made by the U.S.
Bureau of Mines, of the Gun Creek cannel and banded coal in the
Cannel City SE quadrangle:

Analysis (percent)

Bureav:z of Calorific
Mines labo- | Type of coal value
ratory No. .| Moisture Volatile Fixed | Ash Sulfur (Btu)
. matter carbon .
D77810__-.[ Cannel___ 3.4 42,7 47. 7 6.2 0.7 13, 690
D77815_. .| Banded .. 7.5 38.3 48.9 5.3 2.0 _12, 740

Productlon in the Cannel Clty area has essentially ceased, because
the cannel coal is largely ‘mined out. Some stripping of outcrop coal
aud_ robbmg of plllars was done in the period 1950-56.

" WHITESBURG COAL ZONE

The Whltesburg coal zone is as much’ as 40 feet thick at some
localities. It contains about- five splits and thin stringers of coal at
various intervals in the zone. An upper and a lower bed are the
principal splits of the Whitesburg coal zone. The lower bed lies 60
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t0 .100:feet above the Gun Creek coal, and 5 to 60 feet below the Fire:

Clay coal. The interval below the Fire Clay coal thickens from the
Cannel City quadrangle (Englund, 1955) to the Prestonsburg quad-
rangle (Browning and Russell, 1919, p. 33-36). The Upper Whites-
burg coal lies 5 to 40 feet below the Fire Clay coal. :

The lower bed has been generally recognized and widely correlated
as the Whitesburg in the Licking River and Hazard reserve districts,
but the upper one is the Whitesburg coal bed at Whitesburg (see
Hazard reserve district report). The lower bed is probably the same
as the Mills coal of the Southwestern reserve district, and the upper
bed has also been named the Little Fire Clay and the Elisha Creek:
In this report the most persistent beds of the five splits of coal occurring
in this zone are designated the Upper and Lower Whitesburg.

The lower Whitesburg coal bed is more than 14 inches thick in
areas in the Isonville, Dingus, Bays, and Paintsville quadrangles
along the western side of the reserve district. Most of the reserves
are in the 14- to 28-inch category .but in a small area a maximum
thickness of 65 inches is reported. 1t has been mined commercially
in the Paintsville quadrangle (Hauser, 1953, p. 17). ‘The coal is
common, bright to dull banded, and in a few localities cannel coal is
present. The Lower Whitesburg coal is easily recognizable in part
of the area by hard, black, fissile shale which is the roof of the coal bed.
In many places the roof shale contains Lingulas. A massive sandstone
is above the black shale in the Dingus and Bays quadrangles, but
where this sandstone is absent, shale with several thin coal beds
occupies the interval.

Original reserves in the Lower Whitesburg coal bed are estimated.
as 91,780,000 tons for the Licking River reserve district. Approxi-
mately 80 percent of these reserves is in beds 14 to 28 inches in
thickness. .

The middle and upper splits of the Whitesburg coal are either less
than 14 inches thick, or the area where the coal is thicker than 14
inches is too limited to be included in this estimate. The Upper
Whitesburg of this report is a persistent split, but it is less than 14
inches thick at most localities and no resources were calculated.

FIRE CLAY COAL BED

The Fire Clay is important as a key bed and as a source of coal
production in the Eastern Kentucky coal field. It ranks third in
estimated original reserves in the Licking River reserve district.
Total original reserves for the district are estimated to be 265,590,000
tons. Throughout most of the district the coal is above drainage,
and data are available to estimate the reserves with reasonable assur-
ance. - The coal bed is absent in many places but locally irregular
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bodies of coal ranging in thickness from 30 to 50 inches are known.
The main areas of thicker coal (pl. 10) are in the Prestonsburg, Bays
Dingus, Isonville, and Paintsville quadrangles, and these areas are
elongated in an eastward or northeastward direction. Thick sand-
stone in channel-fill deposit is common above the Fire Clay coal, and
the coal thickness decreases abruptly in the localities where erosion
cut into the coal before the overlying sandstone was deposited.

The Fire Clay is a common banded bituminous coal and includes
cannel coal at many localities. The distinctive feature of the bed is
the characteristic flint-clay parting, which ranges in thickness from
1 to 6 inches and averages 3 inches in Magoffin County. The flint-clay
parting generally occurs near the base but may be at the top or
bottom of the bed. Locally the coal is absent and the flint clay lies
in an underclay shale. A dark-brown or chocolate color is character-
istic of the flint-clay parting. On weathering the flint clay turns
grayish white and the conchoidal fracture causes it to break into
sharp chips which persist in the soil and are an aid to prospecting.

A sample of the Fire Clay cannel coal (Adkison, 1957, p. 18) from
a locality on Pricey Creek in the Dingus quadrangle in Magoffin
County was analyzed by the U.S. Bureau of Mines (laboratory No.
D87739) with the following results (as-received):

Moisture_ - - - - ______ percent_ _ 1L 4|Asho___________..__percent.. 21.2
Volatile matter_________ do___.. 42 9| Calorific value......____ Btu__ 11, 980
Fixed carbon__________ do-_.. 345

Another sample of cannel coal, collected by J. E. Johnston and
C. Kilburn 1 mile north of Lenox in the Dingus quadrangle in Morgan
County, was analyzed by the U.S. Bureau of Mines (laboratory No.
D88289) with the following results (as-received):

Moisture_ - —.._____. percent__ 2. 5|Ash. ... _. percent__  15.6
Volatile matter..______ do._.. 46. 1| Calorific value......____ Btu.. 12,530
Fixed carbon_.._..___.. do.... 358

The Fire Clay coal, where it is common banded, is classified as high-
volatile bituminous coal. The following analysis by the U.S. Bureau
of Mines (laboratory No. D87740) is given by Adkison (1957, p. 18)
for the common banded Fire Clay coal sampled near Harper in the
Dingus quadrangle:

Ash_____.._ _ ________ percent. - 5 6

Moisture.. ... percent_. 5.4
Volatile matter_______. do....  40. 0| Calorific value_._..____. Btu__ 13, 090
Fixed carbon...___.__. do.... 49.0

Except for the cannel coal produced in the Dingus quadrangle,
there was little commercial production from the Fire Clay bed in 1955.
The coal in this area has been mined for many years and formerly
was shipped by the Morehead and North Fork Railroad (now largely

620706—62—6
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abandoned). From 1950 to 1955 it was mined in open pits and hauled
by truck for household use, mainly within the county. A small lentil
of cannel coal in the Fire Clay coal, in the Cannel City quadrangle,
has a high ash content.

FIRE CLAY RIDER COAL BED

The Fire Clay rider coal bed occurs sporadically a few inches to
about 20 feet above the Fire Clay coal bed, but is absent, or not
recognized, in much of the Licking River reserve district. At most
exposures it is less than 14 inches thick, but locally in Magoffin County
it is 14 to 32 inches thick. Indlcated and inferred reserves totaling
3,040,000 tons have been estimated for these areas. Where the
flint-clay parting is absent in the Fire Clay coal in the northern part
of the district, the recognition of the Fire Clay coal bed and conse-
quently of the Fire Clay rider bed is uncertain.

HAMLIN COAL ZONE

The Hamlin coal zone includes one to five thin coal beds in a zone
as much as 20 feet thick. Generally the beds are less than 14 inches
thick, but locally two or more of the beds join to form a bed—with
thin shale partings—more than 14 inches in thickness. The Hamlin
zone is the middle group of several thin coal beds lying in the zone
between the Fire Clay coal and the Magoffin beds, where the sequence
consists mainly of shale rather than massive sandstone in channel
fills. Coals in this zone are named as follows: the bed closest to the
Fire Clay is called.the Fire Clay rider, several thin beds above are
called Hamlin splits, and the coal closest to or immediately underlying
the Magoffin beds is called the Copland coal. Naming individual
beds depends on the recognition of the two key beds, the Fire Clay
coal and the Magoffin beds.

- The prin¢ipal Hamlin coal reserves are in the Prestonsburg quad—
rangle, where the coal has a maximum thickness of 34 inches in a
small area. A similar area in the Bays quadrangle contains coal
ranging in thickness from 14 to 33 inches, and one in the Dingus
quadrangle contains coal ranging in thickness from 14 to 21 inches.
Only 7,640,000 tons of the estimated original reserves of 83,640,000
tons of Hamhn coal is in beds thicker than 28 mches the remainder
is in beds 14 to 28 inches in thickness.

COPLAND COAL BED . -

The coal bed that is 0 to about 5 feet below the Magofﬁn beds has
been called the Haddix, Limestone, Taylor and Copland coal by vari-
ous authors. The names “Haddix” and ‘Limestone” have been
used for coal beds both above and below the Magoffin beds. The
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type Haddix in the Buckhorn quadrangle, for example, is above the
Magoffin. The name Copland, proposed by Morse (1931, p. 296
and 302), is the only name applied exclusively to the coal below the
Magoffin beds and it is, therefore, chosen for use in this report.. The
Copland coal bed is less than 14 inches thick in the Licking River
reserve district, and no reserves were estimated. At many localities
no coal is present, but there is a non-bedded claystone with abundant
fossil rootlets a few inches to a few feet below the Magoffin beds.

TRACE FORK COAL BED

Above the Magoffin beds and below the Index coal there are at
at least three thin discontinuous coal beds, which locally are thicker
than 14 inches. Common practice has been to call the thickest of
these coal beds the Haddix regardless of its position. Browning and
Russell (1919, p. 44-47) named these beds the Trace Fork, Upper
and Lower splits of the Young, and in places the Whitaker. Adklson
(1957, p. 11) named a thick coal in this zone the Colvin. .

The lowest, or Trace Fork coal, 10 to 20 feet above the Magoffin
beds, occurs sporadically and its position is occupied by channel-fill
sandstone at many localities. Available information mdlcates that
the coal is generally less than 14 inches thick and no reserves were

estimated.
HADDIX COAL BED

The Haddix coal bed lies between 25 and 50 feet above the Magoffin
beds. In the Licking River reserve district it is generally less than
14 inches thick, but in parts of Morgan and Magoffin Counties the
bed ranges between 14 and 30 inches in thickness, and indicated and
inferred original reserves are estimated to be 7,300,000 tons.

COLVIN COAL BED .

The Colvin bed, which lies 35 to 60 feet above the Magoffin beds,
is locally thick enough to contain estimable reserves. The principal
area, described by Adkison (1957, p. 17-19), is in the Dingus quad-
rangle, where an eastward-trending elongate body of coal, ranging in
thickness from 14 to 55 inches, is mined for household use. In the
northwest corner of the Bays quadrangle there is an area of 4 square
miles of coal as much as 45 inches thick in places. Elsewhere the
Colvin is represented by stringers, less than 1 inch thick, in sandstone.
Generally the coal is common banded but locally it is a cannel coal.
Possibly other areas of coal exist, but there is insufficient information
to estimate reserves. ~Total estlmated original reserves are 12,880,000
tons in beds 14 to 42 inches in thickness.
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HAZARD COAL ZONE: ADELE, INDEX, AND PRATER COAL BEDS

. The coal beds in the Hazard zone, 55 to 100 feet above the Magoffin
beds, are widespread; and several names, including Prater, Index,
Adele, Whitaker, and Young, have been used in the Licking River
reserve district by various authors for coal béds in this zone. The
exact correlation of these named beds is uncertain; consequently,
the number of beds and thickness of the zone is unknown. The
names Adele, Index, and Prater are all used in this report. Total
estimated original reserves in the Prater, Index, and Adele beds is
330,260,000 tons, and the zone ranks second in original reserves in
the district. Individual beds range in thickness from a few inches to
68 inches. Beds are absent, owing to erosion shortly after deposition
in some localities and to nondeposition in others. Coal splits in this
zone are separated by 20 to 30 feet in some places. As shown in
plate 11, the Hazard is one of the persistent zones in eastern Kentucky.
It is recognizable at many localities by the presence of a soft “flint’’
clay parting in the Hazard coal. In the Cannel City quadrangle,
the parting is a true flint clay which looks very much like the parting
in the Fire Clay coal, and the coal has been miscorrelated by several
authors.

The coal is common banded, bright to dull, and cannel coal is not
reported at this horizon. In some areas, notably in the Cannel City
and Dingus quadrangles, the coal is overlain by a black silty shale
with Lingulas or in places by a shale which has a cannellike fracture
and appearance. Pyritic lenses and nodules are common in the
Prater coal bed in the Bays quadrangle.

Englund (1955, p. 11) named a split in the Hazard zone‘ Adele coal”
for convenience in discussing the reserves of the Cannel City quad-
rangle. The Adele is generally less than 14 inches thick but a lens-
like body of this coal, with a maximum thickness of 40 inches, contains
reserves of 1,600,000 tons.

In the northeastern part of Cannel City quadrangle the Index coal
is present only in small areas on hilltops. The coal has a maximum
thickness of 44 inches and has been mined intermittently for many
years. The percentage of depletion is not determinable from avail-
able records, but may be considerable. In the Isonville quadrangle
the Index coal is near the top of the hills, and information as to the
thickness and continuity of the bed is meager. Most of the 5,470,000
tons of estimated reserves is inferred coal in the 28- to 42-inch category.

The main areas of reserves in the Prater coal are in the Bays and
Prestonsburg quadrangles, where the coal occurs low enough in the
hills to underlie extensive areas. The thicker parts of the bed have
an eastward trend and the thickness ranges from 14 to 69 inches in
the area estimated. In parts of the Bays and Dingus quadrangles the
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coal either is high on the hill, and the thickness unknown, or has been
removed by erosion from the hilltops. In the northern half of the
Dingus quadrangle the coal is widespread. A maximum thickness of
34 inches is reported but most of the reserves are in the 14- to 28-inch
category;in part of the quadrangle the coal is less than 14 inches thick.

A sample of the Prater coal, collected by M. J. Bergin and E. J.
Lyons from the Davis mine in the Bays quadrangle and analyzed by
the U.S. Bureau of Mines (laboratory No. E-40284), is classified as
high-volatile A bituminous and shows the following composition
(as-received):

Moisture......_... --percent.._ 4.5 Ash. .. percent. . 9.1
Volatile matter________ do._._ 35.6|Sulfur.... . ... do.... 0.8
Fixed carbon...__.___.. do.... 50. 8| Calorific value_.._.___... Btu.. 12,760

A sample of the Index coal, collected by K. J. Englund and J. E.
Johnston near Index in the Cannel City quadrangle and analyzed by
the U.S. Bureau of Mines (laboratory No. D-87743), is classified as
high-volatile B bituminous and shows the following composition
(as-received):

Moisture. ..o ... percent__ 7.6|Ash________________ percent._ _ 57
Volatile matter_ .. .___. do.... 37.4(Sulfur.___________.____ do.... 0.7
Fixed carbon..._..__.. do_... 49.3|Calorific._ . .___._.__.__ Btu_. 12, 640

OAKLEY AND NICKELL COAL BEDS

Two coal beds at approximately the same stratigraphic horizon,
about 100 to 150 feet above the Magoffin beds, are called the Oakley
bed in the Prestonsburg and Bays quadrangles and the Nickell bed
in the Dingus, Cannel City and Isonville quadrangles. The Nickell
and the Oakley coals may be the same bed but the correlation is
uncertain. They are also correlated with the Flag bed as described
in the U.S. Bureau of Mines report on Knott County and with the
Hazard No. 7 bed of the Hazard reserve district.

Browning and Russell (1919) examined the Oakley coal, but they
called it the Hazard bed in some areas and the Flag bed in others.
As shown in plate 12, this coal zone is a persistent one. It is less
than 14 inches thick in much of the district, but locally may thicken
rapidly. The estimated original reserves in the Oakley bed are
157,270,000 tons. The principal reserves are in the Prestonsburg
and in the Bays quadrangles, where the coal is present in the ridge
along the Breathitt-Magoffin and Magoffin-Morgan County lines.
Generally the areas of thick coal are elongated in a northerly or
northeasterly direction, but in the Bays and Prestonsburg quad-
rangles the thick areas of Oakley coal trend northwestward. Max-
imum thickness in the district is 56 inches in the northeastern part
of the quadrangle.
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Estimated original reserves in the Nickell bed are 9,650,000 tons.
The coal has a maximum thickness of 33 inches in the southern part
of the Dingus quadrangle. In the northern part of the Dingus,
in the Isonville, and in most of the Cannel City quadrangles,
this coal bed is present only in the highest hills. It has not been
prospected and, even though local exposures of coal bloom show
that the bed is present, reserves cannot be estimated. The area
is small and, consequently, the reserves are small.

In most of the area the Oakley and Nickell beds are composed of
common banded bright coal, but locally, especially in the northwest-
ern part of the Bays quadrangle, the upper bench is a dull attrital
coal approaching a cannel coal. In the southwestern part of the
Dingus quadrangle there is a lentil of cannel coal, locally known as
the “Gas Cannel,” which has an average thickness of 22 inches and
a maximum of 28 inches. Cannel coal has not been reported in this
zone elsewhere in the Licking River reserve district. Partings
ranging from a fraction of an inch to a maximum of 12 inches are
common.

The following analyses of the Qakley and Nickell coals have been
made, on an as-received basis, by the U.S. Bureau -of Mines:

1 2 3 ’ 1 2 3
Moisture_.._.__ percent__ 4.8 2.3 4.8 |0 Ash.______..__ percent._ 6.5 13.8 | 13,130
Volatile matter._..do._..| 37.6 45.8 44.5 || Sulfur ... ... do.-... .9 1.6 3.6
Fixed carbon...___ do....| 511 38.1 44.8
Calorific value..... Btu..| 13,100 | 13,070 [ 13,130

1. High-volatile A bituminous coal sampled by Bergin and Lyons near Guage in the Bays quadrangle,
Breathitt County. U.S. Bureau of Mines laboratory No, E-402
2, Ca.nnel coal sampled at the Reed Mine in the Dingus quadrangle, Morgan County (Adkison, 1957, p. 18).
S. Bureau of Mines laboratory No. D-87748,
3. Hl h-volatile A bituminous eoal sampled near Adele in the Cannel Clty quandrangle, Morgan County
(Englund, 1955, p. 16). U.S. Bureau of Mines laboratory No. D-77814

FUGATE COAL BED

A coal bed above the Oakley and Nickell coals and below the
Hindman coal is called the Fugate bed in southern Magoffin County
and the Sebastian bed in Morgan County (Englund, 1955, p. 11;
Welch, 1958, p. 596-597; Adkison, 1957, p. 13). The Fugate and
Sebastian beds are certainly in the same zone and are probably the
same bed. The name Fugate has priority and is used in this report.
The coal bed lies 150 to 200 feet above the Magoffin beds, or 180 to
290 feet above the Fire Clay coal. It is probably the same as the
coal in Magoffin County called the Flag bed at many localities and
the Fugate bed at others by Browning and Russell (1919) and the
same as the Hazard No. 8 or Francis bed in the Hazard reserve district.
Throughout the Licking River reserve district the bed crops out high
in the hills, and the area underlain by coal is relatively small. The
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principal areas of reserves (pl. 13) are in the Prestonsburg quadrangle,
where an eastward-trending body of coal, ranging in thickness from
28 to 51 inches, extends across the southern part of the quadrangle
and thins to less than 14 inches in the northern half of the quadrangle.
Another area of estimated reserves, mainly in the 14- to. 28-inch
category, lies in the Cannel City and Dingus quadrangles. Coal is
present on one hilltop in the Isonville and at three localities in the
Bays quadrangles.

The Fugate coal bed is characterized by a parting ranging in thick-
ness from a fraction of an inch to a foot or more, which is near the
middle of the bed and is composed of shale with abundant rootlets.
The upper bench of coal is parted or laminated at many localities,
and is a dull, relatively high ash coal. The lower bench is generally
a dull to moderately bright banded bituminous coal. The roof at
many localities is a cliff-forming sandstone, which Browning and
Russell (1919, p. 15) called the “High Rock sandstone.”

Total estimated original reserves in the Fugate coal are 70,850,000
tons, about one-half in beds 14 to 28 inches thick and about one-sixth
" in beds more than 42 inches thick. '

Analyses by the U.S. Bureau of Mines of samples, reported by
Englund (1955, p. 16) and Adkison (1957, p. 18), show the coal to
be of high-volatile B bituminous rank. On an as-received basis the
analyses are as follows:

1 2 3 1 ‘2 3
Moisture....... percent.__ 8.2 5.4 7.4 [} Ash___._...____ percent..| 12.9 9.4 8.3
Volatile matter....do..._| 35.8 38.1 35.5 || Sulfur.__.....____ do.... 2.5 2.7 .6
Fixed carbon._..__ do....| 43.1 47.1 48.8 -
Calorific value_.... Btu..| 11,360 | 12,470 | 12,350

1. Samplebtll ne]%r Agele in the Cannel City SE quadrangle, Morgan County. U.S. Bureau of Mines labora-
tory No. D-7
2. Sampled at head of State Road Fork in the Cannel City SE quadrangle, Morgan County. U.8. Bureau:
of Mines laboratory No, D-77813.
3. Sampled in a strip mine near Stacy Fork in the Dingus SW quadrangle, Morgan County. U.S8. Bureau
of Mines laboratory No. D-87746,

Only small mines have operated in this bed and the original reserves:

are intact. _
HINDMAN(?) COAL BED

A coal bed approximately 50 feet above the Fugate coal bed in the:
northwestern part of the Licking River reserve district and 90 feet
above the Fugate in the southeastern part of the district is tentatively
correlated with the Hindman coal of the Hazard reserve district..
The principal area in which reserves were estimated lies in the western
half of the Prestonsburg quadrangle, where the coal bed caps the:
highest ridges. Thicknesses ranging from 41 to 65 inches are reported.
in 10 localities. In the Bays quadrangle, a high coal along the ridge:
between Magoffin and Breathitt Counties is reported to be 36 and 16.
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inches thick at two isolated localities. At these localities the coal
is weathered and contains partings of shale with abundant pyrite.
In southern Magoffin County, Browning and Russell (1919, p. 55)
report that the Hindman(?) coal (as the Fugate coal) ranges in
thickness from 42 to 55 inches, excluding a shale parting ranging from
1 to 19% inches in thickness. The roof is generally a sandstone,
but in places it is a sandy shale. No analyses are available. The
estimated original reserves are small, about 12,840,000 tons, but the
bed is for the most part unexploited.

SKYLINE AND RICHARDSON COAL BEDS

A coal bed cropping out near the hilltops is called the Skyline bed
in the southern part of Magoffin County (Welch, 1958, p. 598) and
the Richardson bed in Morgan and Elliott Counties (fig. 16). At
the type section of the Skyline coal, three or more splits of coal join
to form a bed as much as 19 feet thick in places. Away from the
type area the uppermost and lowermost splits of the Skyline are
separated by as much as 70 feet of shale and sandstone. Estimated
original reserves of the Skyline coal totaling 11,640,000 tons are present
in the Bays quadrangle along the ridge between Magoffin and
Breathitt Counties, where the bed has been exhausted locally by
extensive stripping, augering, and underground mining. The coal
ranges from 30 to 165 inches in thickness and includes a number of
partings of shale and bone.

The Richardson coal bed, like the Skyline, consists of at least three
splits, any one of which may be thick locally. The correlation of
these splits is uncertain even in the same quadrangle and as the
Richardson coal is doubtfully correlated with the Skyline coal, both
names are used in this report.

Reserves in the Richardson coal bed, are estimated in the Dingus
and Isonville quadrangles, where the bed caps the highest hills and
ranges in thickness from 42 to 94 inches. It has been mined under-
ground and by contour stripping but considerable reserves remain.
Original reserves are estimated as 18,600,000 tons.

The coal bed reported by Fieldner and others (1944) as the Hindman
bed at the Tiptop mine is from the Skyline bed. Analyses by the
U.S. Bureau of Mines show the coal in the Skyline bed to be of high-
volatile B bituminous rank. Other analyses, also by the U.S. Bureau
of Mines, are given by Welch (1958, p. 602) and in the Hazard reserve
district report.

PRINCESS NO. 6 AND NO. 7 COAL BEDS

Original reserves of the Princess No. 6 and No. 7 coal beds, reported
for the Licking River reserve district, lie along the Elliott-Carter
County line. All of the estimated coal, 1,660,000 and 1,250,000 tons
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for the No. 6 and No. 7 beds, respectively, is inferred and in thin

beds. Information for estimating these reserves came from the

Princess district, and the two coal beds are discussed in the report

on that district. ‘
PRODUCTION

Recorded coal production from the Licking River reserve district
between 1838 and 1900 was 173,795 tons, all of which was mined
in Morgan and Menifee Counties (table 4). This is a small amount
compared to the post-1900 production from the same counties and
to the amount, nearly 9 million tons, which has been mined in the
district since 1900. Morgan was the principal producing county
between 1901 and 1933 (fig. 4). Most of the coal mined during
this period was cannel, and about 40 percent of the 1934-56 production
also was cannel coal. A total of about 1.5 million tons of cannel
coal was mined, and the remaining production, in Morgan County
and the rest of the district, was common banded bituminous coal
amounting to about 7.5 million tons.

Relatively few mines produced most of the coal in the district,
and they were responsible for many of the production peaks shown
in figure 4. The 1926-27 peak production in Magoffin County
came from two mines and most of the post-1933 production came
from a single mine, except during 1947 when 785,859 tons of coal
was produced by many small mines. Production peaks in Morgan,
Wolfe, and Elliott Counties between 1946 and 1955 were mainly
the result of the short-term operation of a few open-pit mines.

RESERVE SUMMARY

Original coal reserves of the Licking River reserve district are
estimated as 2,173,340,000 tons, but only 702,670,000 tons are in
beds more than 28 inches thick. Tables 9, 10, and 11 show the reserves
by county, bed, thickness, and reliability categories. About 4
percent of the coal reserves of the district are in beds more than 42
inches thick, 28 percent in beds 28 to 42 inches thick, and 68 percent
in beds 14 to 28 inches thick. Of the total reserves of the district,
about 13 percent are classified as measured, 47 percent as indicated,
and 40 percent as inferred. Estimated coal reserves in beds thicker
than 42 inches are classified as 30 percent measured, 60 percent
indicated, and 10 percent inferred. In the thickness category of
28 to 42 inches, 13 percent of the total is measured, 52 percent is
indicated, and 35 percent is inferred. Coal in beds 14 to 28 inches
thick is classified as 12 percent measured, 44 percent indicated, and
44 percent inferred.
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F1GURE 4,—Coal production in the Licking River reserve district by county, 1900-1955.

Magoffin County has more than half (52 percent) of the estimated
coriginal reserves in the Licking River reserve district and 75 percent
«of 'the coal more than 42 inches thick. Ranked by percentage of
total estimated original reserves, the other counties in the district
are as follows: Morgan, 22 percent; Elliott, 14 percent; Wolfe, 10
percent; Menifee, 1.4 percent; Powell, 0.2 percent; and Rowan,
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‘0 percent. The counties have the same relative position and roughly
the same percentages if they are ranked on the percentage of total
coriginal coal reserves in the district in beds more than 28 inches
thick.

The development of coal reserves of the district is limited by the
general lack of large reserves within a small area, railroad transpor-
tation, and local matket for large quantities of coal. Commercial
production in 1955 came from truck mines producing coal primarily
for local consumption and to one railroad mine in southern Magoffin
County.

COAL BEDS OF THE BIG SANDY RESERVE DISTRICT
By Leonarp D. Harris
LOCATION

The Big Sandy reserve district is situated along the east-central
border of eastern Kentucky and includes Martin, Johnson, Floyd,
and Pike Counties (pl. 1). This district encompasses an area of 1,613
square miles; of which 227 square miles are in Martin County, 268
square miles in Johnson County, 339 square miles in Floyd County,
and 779 square miles in Pike County.

DRAINAGE AND TOPOGRAPHY

The Big Sandy reserve district, which lies in the Appalachian
Plateau, is bighly dissected and the topography in general is char-
acterized by V-shaped valleys separated by narrow sinuous ridges
with moderately steep slopes. The northern part of the district, with
an average relief of about 400 feet in Martin and Johnson Counties,
is more subdued than the central and southern parts of the district
in Floyd and Pike Counties, where the topography is more rugged
and the average relief is approximately 800 feet.

The district lies completely within the Big Sandy River drainage
area. 'Two main tributaries of the Big Sandy River drain the area;
Tug Fork, located along the northeast border of the district, and
Levisa Fork which flows northward from southern Pike County across
northeastern Floyd County and through the central part of Johnson
County.

TRANSPORTATION

The Chesapeake and Ohio Railway, the Norfolk and Western Rail-
road, and the Carohna, Clinchfield, and Ohio Railway (pl. 3) are the
principal means of coal transportation out of the Big Sandy reserve
district. Branch lines of the Norfolk and Western serve south-central
and eastern Pike County. The Carolina, Ohnchﬁeld and Ohio Rail-
way has a branch line.a short distance up Russell Fork in southern
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Pike County; and the Chesapeake and Ohio has a branch line that
serves western Pike, Floyd, and Johnson Counties.

Three principal highways that link the secondary roads throughout
the Big Sandy reserve district are U.S. 460 and U.S. 23, which serve
Johnson, Floyd, and western and southern Pike Counties; and U.S.
119, which serves northeastern Pike County.

SOURCES OF DATA

This report presents a summary of data previously published on
separate areas within the Big Sandy reserve district (pl. 2), supple-
mented by U.S. Geological Survey field work in Martin and eastern
Johnson Counties. Measured and indicated reserves for Pike and
Floyd Counties are based on reports by Hunt and others (1937) and
by Dowd and others (1951a and 1951b). Inferred reserves for Pike
and Floyd Counties were calculated by members of the U.S. Geolog-
ical Survey using information obtained from published reports, coal
companies, and mining engineers. Reserves in the western two-thirds
of Johnson County have been calculated from information contained
in a report on the Paintsville quadrangle by Hauser (1953). E. J.
Lyons completed the fieldwork and prepared coal-bed maps for most
of Martin County, and H. L. Smith did the fieldwork and coal-bed
maps for that part of Martin County included in northeastern part
of the Inez quadrangle. Fieldwork and compilation of coal-bed
maps for the part of eastern Johnson County included in the western
half Inez quadrangle was done by L. D. Harris.

STRATIGRAPHY

Rocks cropping out in the Big Sandy reserve district are, for the
most part, confined to the Pennsylvania system: Mississippian and
possibly Devonian rocks crop out in a small area along the western
slope of Pine Mountain on the extreme southern border of Pike
County.

The Pennsylvanian system in the district is divided into the Lee
and Breathitt formations. Massive sandstone constitutes the main
rock type of the Lee, but in contrast, the Breathitt is composed pri-
marily of shale and siltstone with a smaller amount of massive sand-
stone and a few calcareous beds or zones. Lee outcrops are confined
to the northwest part of Johnson County and the extreme southwest
part of Pike County; the rest of the district is underlain by the
Breathitt formation. The Lee and Breathitt formations thicken to
the south. The interval from the base of the Lee to the Peach Or-
chard coal bed of the Breathitt formation is about 900 feet in Johnson
and Martin Counties, but in southern Floyd and Pike Counties this
interval increases to approximately 3,000 feet.
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The marked southward thickening of the formations introduced
many problems involving coal-bed correlation as the work progressed.
A tentative solution to those problems was arrived at by analysis of
the available core-hole logs and measured sections within the Big
Sandy reserve district, and by control gained from correlation of
coals around the perimeter of the district with those of other districts.
In general, the correlations in Martin, Johnson, Floyd, and southern
Pike Counties are good, but in northern Pike County, where control
is limited, the correlations are tentative. More detailed field work
is needed in the Big Sandy reserve district before correlation problems
can be solved.

LEE FORMATION

In the Big Sandy reserve district the Lee formation is mainly in the
subsurface, and little information is available concerning the contained
coal beds. Only the upper part of the formation is exposed in the
western part of Johnson County; however, subsurface information
published by Hauser (1953, p. 12) indicates that the Lee in Johnson
County is from 400 to 500 feet thick. In southern Pike County
along Pine Mountain it increases in thickness to about 800 feet
(Hinds, 1918, p. 13). Reserves have been calculated for only one
coal bed, the Mine Fork, in the Lee formation in the Big Sandy
reserve district.

BREATHITT FORMATION

The Breathitt formation crops out extensively in the Big Sandy
reserve district, and is absent only in the outcrop areas of the Lee
formation in western Johnson and southern Pike Counties. It con-
tains 21 named coal beds for which reserves have been calculated.
In the Big Sandy reserve district there are two stratigraphic marker
zones that are of local significance and one that is of regional signifi-
cance. These markers are the Kendrick shale member, the Fire
Clay coal, and the Magoffin beds of Morse (1931) (fig. 5). The
Kendrick shale member of Jillson (1919), containing large calcareous
concretions, is found in the lower part of the Breathitt and is most
important as a marker in Johnson and central Floyd Counties. The
Fire Clay coal, which occurs near the middle of the Breathitt, is
important in Floyd County where it generally contains a flint-clay
parting about 3 inches thick (Dowd and others, 1951b, p. 9). The
Magoffin beds, which lie 60 to 190 feet above the Fire Clay coal, is
the only one of the three markers that has regional significance.
The Magoffin has been reported in Johnson County by Hauser (1953,
p- 18) and in Floyd and Pike Counties under the description of the
Winifrede coal by Dowd and others (1951a, p. 18; 1951b, p. 9).

The total thickness of the Breathitt is not present anywhere in the
district. Even so, a comparison of the interval from the base of the
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formation to the Fire Clay coal in the northern part of the district
with that in the south shows the enormous southward thickening of
the formation. Subsurface and surface information from Hauser
(1953, p. 10-11) indicates that in Johnson County the interval from
the base of the Breathitt to the Fire Clay coal bed is about 350 feet,
but in southern Pike and Floyd Counties the same interval is about
1,900 feet (fig. 5). This thickening southward has complicated the
correlation of the several named coal beds of the Breathitt formation.
Hunt and others (1937) apparently assumed that the interval between
their named coal beds remained relatively constant throughout Pike
County, because they miscorrelated younger beds in northern Pike
County with older beds in southern Pike County. Dowd and others
(1951a) evidently followed Hunt’s correlations with some modifica-
tions. The present writer has used the information in the reports
mentioned above, but he has modified the correlations to conform
with the regional interpretation of the stratigraphy of the Big Sandy
reserve district. At best, the present interpretation is a compromise,
especially in the northern part of Pike County. Table 6 has been
prepared to show the nomenclature as used in this report and the
nomenclature and range of usage for each particular name as used by
Hunt and others (1937) and Dowd-and others (1952a). Names used
above the Williamson coal bed have a wide range in usage, but names
used below the Williamson show a small variation due mainly to a
shift upward or downward from named coal beds to locally prominent
unnamed coals.
GEOLOGIC STRUCTURE

The structure of the Big Sandy reserve district is dominated by a
large gently flexed synclinorium whose axial trace passes through
northern Floyd and central Martin Counties (pl. 4). The southern
limb of this synclinorium, where the rocks dip about one degree
northwest, occupies most of Floyd, Pike, and southern Martin
Counties. In northwest Floyd and western Johnson Counties the
northern limb of the synclinorium has been modified by the monoclinal
Paint Creek uplift area (Hauser, 1953, p. 40). This uplift, which
consists of several local anticlines and synclines, is broken by the
Irvine-Paint Creek fault. The rocks on the northern limb of the
synclinorium in Martin County dip less than 1° to the southeast.
Apparently the Warfield fault, which is extensive in West Virginia,
extends a short distance into eastern Martin County where it dies out
(Hudnall, 1924).  Along the southern border of Pike County the
Pine Mountain fault comes to the surface breaking the continuity of
the coal-bearing rocks of Pennsylvanian age and exposing rocks that
are possibly Devonian and Mississippian in age.
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TaBLE 6.—Comparison of coal-bed names as used in the present report on the Big

Sandy reserve disirict with coal-bed names used by Hunt and others (1937) and
Dowd and others (1961a) in Pike County

[The position of the names in the two left-hand columns are as Hunt and others and Dowd and others
intended their usage; the vertical arrows show the range for which the names were actually used]

Hunt and others (1937) Dowd and others (1951a) Present report

Richardson

(—Torchlight ————
-Peach Orchard—

Flatwoods Winifrede Haddix

—Hamlin —————

I-Fire Clay Rider

Taylor Fire Clay ) Fire Clay

—Upper Whitesburg—

Bevin Whitesburg - Lower Whitesburg—
Williamson l Williamson ‘ Williamson

Upper Elkhorn No. 3—L-Upper Elkhorn No. 3——1——-Upper Elkhorn No. 3
Upper Elkhorn No. 2—3—-Upper Elkhorn No. 2—$—-—Upper Elkhorn No. 2

Alma or .

Upper Elkhorn No. l—————-Upper Elkhorn No, 1————1-Upper Elkhorn No. 1

Pond Creek or .
Lower Elkhorn———————+Lower Elkhorn

t—Lower Elkhorn

Bingham Bingham Bingham

Unnamed Eagle Eagle (?)———————
Millard Millard : Millard

Unnamed Hagy Hagy (?)

Auxier Auxier Auxier

Unnamed Upper Banner Upper Banner (?)—f
Elswick Elswick - Elswick.

The flexures in the Big Sandy reserve district do not hinder the
mining of coal. In some instances folding is .beneficial because it
facilitates mine dranage as well as downgrade movement of mine cars
(Hunt and others, 1937, p. 11-12). . Structure has its greatest effect
on the position of the coal beds with respect to drainage; for instance,

coal beds in the lower part of the Breathitt formation crop out

extensively along the flanks of the synclinorium above drainage, but
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near the center of the flexure in eastern Floyd and Martin Counties
these same coal beds lie under drainage. Higher coal beds in the
Breathitt formation crop out in the central part of the synclinorium
in eastern Johnson, northeastern Floyd, northern Pike, and Martin

‘Countiés.

COAL BEDS OF THE LEE FORMATION

Few coal beds with recoverable reserves are known to crop out in the
Lee formation in the Big Sandy reserve district. Only tbe Mine
Fork coal in western Jobnson County is described in this report.
There is little or no subsurface information available and the position,
thickness, and persistence of coal beds within the Lee cannot be
evaluated.

MINE FORK COAL BED

The Mine Fork coal, occurring about 100 feet below the top of the
Lee formation, crops out in a small area in western Johnson County
(pl. 5). Inasmuch as the coal is thin, from 14 to 20 inches, it is
locally mined only for domestic use (Hauser 1953, p. 13). Estimated

original reserves of the Mine Fork coal are 6,320,000 tons.

COAL BEDS OF THE BREATHITT FORMATION

Twenty-one coal beds of the Breathitt formation, most of which are

high-volatile A or B bituminous, are described in ths section of the

Big Sandy reserve district report. The coal is predominantly common
banded, with alternating layers of bright and dull coal. Cannel coal
rarely makes up an entire bed but does occur in zones within beds.

‘Many coal beds contain partings which consist of laminated coal,
bone rash, fire clay, or sandstone.

Partial chemical analyses of the coals, as cited from Hunt and
others (1937), Dowd and others (1951a, 1951b), and Hauser (1953) are
on an as-received basis. These analyses show that most of the coal
in Floyd and Pike Counties has a fixed carbon content in excess of 55
percent, although to the north, in Johnson and parts of Martin
Counties, the fixed carbon content is less than 55 percent. The mois-
ture content usually ranges from 2 to 4 percent, but may be as high as

9 percent. Ash content averages about 6 percent; the sulfur content

is low, averaging 1.3 percent; and the calorific value averages about
13,700 Btu..

Coal-bed thicknesses have a large range, but in the area of com-
mercial development the beds usually are more than 30 inches thick.
Nearly all the beds are accessible by drift entry; consequently there is

little slope or shaft mining in the Big Sandy reserve district.

Reserves have been calculated for 21 named coal beds of the
Breathitt formation in the Big Sandy reserve district. Many coal
620706—62——7
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have extensive outcrops, but actually contain limited reserves
because of their restricted position near the tops of hills. Only the
Lower Elkhorn and Upper Elkhorn Nos. 1, 2, and 3 occur consistently
near the base of the hills over large areas; consequently the reserves
contained in these beds constitute 56 percent of the estimated reserves
in the district. All 21 coal beds are exposed in Pike County and most
of the beds above the Lower Elkhorn crop out in Floyd, Martin,
and Johnson Counties. The most important commercial coal beds in
Pike County are the Lower Elkhorn, Upper Elkhorn Nos. 1, 2, and 3,
.and the Bingham; beds of secondary importance are the Elswick,
Williamson, and Haddix. In Floyd County the Upper Elkhorn Nos.
1, 2, and 3, and the Fire Clay are the most important commercial coal
beds. The Upper Elkhorn No. 3 has been a consistent producer in
Johnson County, and the Fire Clay and Haddix coal beds are of second-
ary importance. The most important commercial coal bed in
Martin County is the Upper Elkhorn No. 3, with the Peach Orchard
and Torchlight having secondary importance.

The outcrop area of the Elswick, Upper Banner(?), Auxier, Hagy(‘?)
Millard, Eagle(?), and Bingham coal beds is in southern Plke County
along Russell and Levisa Forks of the Big Sandy River, and the
extreme eastern part of Pike County near the common borders of
Kentucky, Virginia, and West Virginia. - The Elswick has the smallest
area of outcrop, with each succeeding coal having a slightly” larger
‘area. Over the remainder of the district these coals are below drain-
age, and information concerning their character and extent is not
available. Dowd and others (1951a, figs. 10-13)-have published
outcrop maps for the Elswick, Auxier, Bingham, and Mlllard coal

beds.
ELSWICK COAL BED

The Elswick coal bed occurs about 500 feet above the base of the
Breathitt formation. In eastern Pike County the coal averages
nearly 32 inches in thickness, with a shale parting from 1 to 5 inches
thick. In southern Pike County, where it has been mined com-
mercially, the coal averages 38 inches in thickness, excluding a shale
or bone parting ranging in thickness from 1 to 9 inches. This coal
has an average ash content of 9.7 percent, contains about 2.4 percent
sulfur, and has a calorific value of about 13,600 Btu (Hunt and others,
1937, p. 57; Dowd and others, 1951a, p. 32, table 19). " '

There are 108,560,000 tons of estimated reserves in the Elswick
coal: 3,420,000 tons in beds more than 42 inches thick, 39,420,000
tons in beds 28 to 42 inches thick, and 65,720,000 tons in beds 14 to
28 mches thick.
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UPPER BANNER(?) COAL BED

" The coal bed called the Upper Banner by Dowd and others (1951a,
P. 6), which occurs about 100 feet above the Elswick, crops out in a
limited area in southern Pike County. A comparison of sections in
southern Pike County and eastern Buchanan County, Va. (Hinds,
1918, pl. 5, p. 16), however, suggests that the coal is younger than
the Upper Banner. Because the correlation is doubtful, the coal
is referred to as the Upper Banner(?) in this report. This coal,
where it averages 36 inches in thickness, has been mined commercially
on a small scale. An average of the analyses from Hunt and others
(1937, p. 58) indicates that this coal has an ash content of about 8
percent, is low in sulfur (about 0.7 percent), and has a calorific value
of about 13,070 Btu. Reserves of 55,620,000 tons, in all categories,
are estimated for this bed.

AUXIER COAL BED

The Auxier coal bed, which crops out in eastern and southern
Pike County, lies about 100 feet above the Upper Banner(?) coal bed.
This coal, which is mined commercially on a small scale, averages 30
inches in thickness with a 1- to 4-inch shale parting. It contains,
on the average, 6.8 percent ash, 1.8 percent sulfur, and has a heating
value of about 14,000 Btu (Hunt and others, 1937, p. 59-60). Total
estimated reserves in the Auxier are 203,960,000 tons: 9,420,000
tons in beds more than 42 inches thick, 41,040,000 tons in beds 28
to 42 inches thick, and 153,500,000 tons in beds 14 to 28 inches thick.

HAGY(?) COAL BED

The coal bed called the Hagy by Dowd and others (1951a, p. 6),
lies about 70 feet above the Auxier coal bed. It is termed the Hagy(?)
coal in this report because there is a doubt as to its equivalency with
the Hagy coal bed of Virginia. Comparative sections from Pike
County and Buchanan County, Va., suggest that this coal is younger
than the Hagy as used by Hinds (1918, p. 16, pl. 5).

The Hagy(?) ranges in thickness from 15 to 42 inches and averages
24 inches, excluding a local shale parting that averages 2 inches but
which may be as much as 5 inches. Chemical analyses are not
available for this coal. Estimated reserves of the Hagy(?) -total
93,580,000 tons: 24,570,000 tons in beds 28 to 42 inches thick and
69,010,000 tons in beds 14 to 28 inches thick.

MILLARD COAL BED

The Millard coal bed is thin over most of eastern and southern
Pike County, but contains relatively large reserves because of its
broad areal extent. The bed contains 22,000 tons of coal in beds
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* more than 42 inches thick, 66,380,000 tons in beds 28 to 42 inches

thick, and 375,930,000 tons in beds 14 to 28 inches thick, for a total
of 449,340,000 tons. This coal, occurring 85 feet above the Hagy(?)
coal bed, is usually 20 to 24 inches in thickness, but locally may
thicken to as much as 38 inches. There has been little or no com-
mercial mining of the Millard; however, it has been mined on a small
scale for domestic use. Hunt and others (1937, p. 60-61) and Dowd
and others (1951a, p. 32) indicate that the Millard has, on the average,
an ash content of 8.7 percent, 1.3 percent sulfur, and a calorific value
of about 13,600 Btu.
EAGLE(?) COAL BED

The Eagle(?) coal is apparently a local bed present only in the
eastern part of Pike County. It lies about 80 feet above the Millard
coal bed and has been correlated with the Eagle coal bed of Virginia
(Dowd and others, 1951a, p. 6). This coal, which has a total esti-
mated reserve of 92,540,000 tons, is usually at least 24 inches thick,
excluding a 1- to 2-inch parting.

BINGHAM COAL BED

The Bingham coal bed, which is the oldest important coal in the
Breathitt formation, is mined commercially in southern Pike County,
where it is known locally as the Feds Creek or Clintwood. This
coal bed occurs from 80 to 100 feet above the Eagle(?) coal and is
thickest along the XKentucky-Virginia border, where it averages
nearly 45 inches; westward it thins to about 18 inches. It commonly
contains partings ranging from % inch to 37 inches in thickness but
averaging about 2 inches. Coal samples from the Bingham have an
average ash content of 8.8 percent with 1.5 percent sulfur and a
calorific value of about 13,400 Btu (Hunt and others, 1937, p. 62-63;
Dowd and others, 1951a, p. 32).

Estimated reserves in the Bingham coal total 211,930,000 tons:
70,640,000 tons in beds more than 42 inches thick, 117,420,000 tons
in beds 28 to 42 incbes thick, and 211,930,000 tons in beds 14 to 28
inches thick. :

LOWER ELKHORN COAL BED

The Lower Elkhorn coal bed, occurring about 160 feet above the
Bingham coal, crops out only in the eastern two-thirds of Pike County.
Well and prospect boring records indicate it is present in central Floyd.
County (Dowd and others, 1951b, p. 8) and in southeastern Martin
County along the Pike-Martin County border, but over the rest of
the district information is not available as to the extent or character
of the coal. Dowd and others (1951a, fig. 9) have published a map
showing the outcrop areas of the Lower Elkhorn in Pike County.
Tn their publication (p. 6), they list the names Pond Creek, Freeburn,
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Warfield, No. 2 Gas, Campbell Creek, and Shelby Gap as synonymous
to the Lower Elkhorn coal bed.

In the northeastern part and near the southern boundary of Pike
County the coal ranges in thickness from 40 to 60 inches with a shale
parting or rash that ranges from 2 to 10 inches in thickness. Locally,
in the southwestern part of the county, 4 to 5 inches of cannel coal
may be present (Hunt and others, 1937, pl. 37). The lower Elkhorn
thins westward and ranges from 28 to 40 inches in thickness with local
pockets as much as 60 inches thick. A zone of laminated coal, which
may be as much as 18 inches thick, is commonly present at or near the
top of the coal (Dowd and others, 1951a, p. 26). The Lower Elkhorn
coal has been mined commercially over its entire outcrop area; how-
ever, its most extensive development has been in the northeastern
part of Pike County along Pond Creek. Production figures from the
Kentucky Department of Mines and Minerals (Sisk, 1954) show that
about 53 percent of the coal produced in Pike County came from the
Lower Elkhorn. Analyses from Hunt and others (1937, p. 63-74)
and Dowd and others (1951a, p. 32) show that the Lower Elkhorn
has an average content of ash 4.3 percent, and sulfur 0.58 percent; and
a calorific value of 14,000 Btu.

Total estimated reserves of the Lower Elkhorn in the Big Sandy
reserve district are 1,254,470,000 tons, of which 871,860,000 tons is
in beds more than 42 inches thick, 306,290,000 tons in beds 28 to 42
inches thick, and 76,320,000 tons in beds 14 to 28 inches thick.

UPPER ELKHORN NO. 1 COAL BED

The Upper Elkhorn No. 1 coal bed, 100 to 140 feet above the Lower
Elkhorn coal, does not have a thickness uniform over its entire out-
crop area but tends to occur in thick pockets locally (pl. 7). In parts
of Pike County this coal is known as the Alma bed and in southwest
Floyd County as the Wayland bed. It is usually more than 36 inches
thick in northeastern Pike County, whereas in southern and western
Pike County it ranges in thickness from 12 to 49 inches with most
sections less than 28 inches. In west-central Pike County and east
and west-central Floyd County, the Upper Elkhorn No. 1 thickens
to more than 30 inches and in places to as much as 54 inches thick.
Over most of the area the Upper Elkhorn No. 1 contains one or more
partings of shale or bone that usually do not exceed 5 inchesin
thickness. This coal has been mined commercially on a limited basis
in Pike County and extensively in west-central Floyd County. An
average of the analyses from Hunt and others (1937, p. 74~77) and
Dowd and others (1951a, p. 32; 1951b, p. 15) shows that the coal con-
tains 4.6 percent ash, 0.7 percent sulfur, and has a calorific value of
about 14,200 Btu.
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Total estimated reserves of the Upper Elkhorn No. 1 coal bed are
1,050,760,000 tons, of which 606,970,000 tons occur in Pike County
and 443, 790,000 tons in Floyd County. Of the total, 235,190,000
tons occur in beds more than 42 inches thick, 563,760,000 tons in beds
28 to 42 inches, and 342,790,000 tons in beds 14 to 28 inches.

UPPER ELKHORN NO. 2 COAL BED

The Upper Elkhorn No. 2 coal bed bas almost the same d1str1but10n
as the Upper Elkhorn No. 1 coal (pl. 7), with the exception that it
has been reported in core holes in northeastern Floyd County and
extreme south-central Johnson County. The interval from the Upper
Elkhorn No. 1 coal to the Upper Elkhorn No. 2 usually ranges from
about 20 to 60 feet; however, Dowd and others (1951a, p. 24; 1951b,
p. 12) state that the interval between the Upper Elkhorn No. 1 and
No. 2 decreases to a minor parting in several places in ¥loyd and Pike
Counties. These two coal beds have been treated as a single bed
where they have come together, and the reserves were included with
the Upper Elkhorn No. 2 coal (Dowd and others, 1951a, p. 24). The
Upper Elkhorn No. 2 is generally more than 36 inches thick in the
southern half of Floyd and Pike Counties, but to the north the coal is
not as uniform and thins to about 24 inches. Where the bed is thick-
est it generally has partings of bone or shale that range in thickness
from 1 to 18 inches. Laminated coal, & few inches thick, commonly
occurs near the top of the bed in southern Pike County. Dowd and
others (1951a, p.-24) report that a thin layer of flint clay, which makes
roof control difficult, occurs just over the coal in extreme eastern and
extreme western Pike County. At one locality in southern Pike
County the Upper Elkhorn No. 2 contains as much as 34 inches of
cannel coal, which has been mined commercially (Hunt and others,
1937, p. 48). In southern Floyd and Pike Counties, where the Upper
Elkhorn No. 2 is mined commercially, analyses from Hunt and others
(1937, p. 77-83) and Dowd and others (1951a, p. 32; 1951b, p. 15)
indicate that the average ash content of the coal is 4.3 percent that of
sulfur is 0.7 percent and the calonﬁc value, approx1mately 14, 000
Btu.

Total estimated reserves of the Upper Elkhorn No. 2 coal bed are
1,446,570,000 tons, of which 483,710,000 tons is in beds more than
42 inches thick, 639,240,000 tons is in beds 28 to 42 inches, and
360,280,000 tons is in beds 14 to 28 inches. Pike County contains 69
percent of the total estimated resources, Floyd County, 29 percent
and Johnson County, 2 percent.

UPPER ELKHORN NO. 3 COAL BED

The Upper Elkhorn No. 3 bed, which lies from 20 feet in the north
to 70 feet in the south above the Upper Elkhorn No. 2, has one of
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the most extensive outcrop areas of the coal beds occurring in the
Big Sandy reserve district (pl. 8). Locally in Pike and Martin
Counties the coal has been called the Cedar Grove and possibly the
Thacker. It usually has a thickness in excess of 32 inches with local
pockets that range from 42 to 70 inches in thickness. Dowd and
others (1951a, p. 22; 1951b, p. 10) state that in places in Floyd and
Pike Counties a thin parting may increase in thickness to several
feet causing the Upper Elkhorn No. 3 to be multibedded. It is a
solid coal bed with no partings to the north in Johnson County,
where the Upper Elkhorn No. 3 is known as the Van Lear or Millers
Creek. This coal has been mined commercially over the entire
Big Sandy reserve district because it is of good quality. Availuble
analyses show, on an as-received basis, an average content of ash,
about 3.9 percent and sulfur, 0.9 percent; and a calorific value of
14,200 Btu (Hauser, 1953, p. 46-47; Dowd and others, 1951a, p. 32,
and 1951b, p. 15; Hunt and others, 1937, p. 83-86).

- Reserves of the Upper FElkhorn No. 3 coal bed are estimated at
1,761,490,000 tons; 41 percent of the total occurs in Floyd County,
33 percent in Pike County, 22 percent in Johnson County, and 4
percent in Martin County.

WILLIAMSON COAL BED

The limited distribution of the Williamson coal bed shown on
figure 11 probably outlines only areas of thick coal. The bed is
probably present over lurger areas in Floyd and Pike Counties, but
there is not enough detailed information available to determine the
extent or character of the Williamson in these counties. The coal is
too thin in most of Johnson and Martin Counties to be included
in the reserve estimate. Locally in Johnson and Floyd Counties. the
Williamson has been called the Amburgy. Hauser (1953, p. 17)
indicated that the Williamson rangesin thickness from 6 to 12 inches
in the part of Johnson County included in the Paintsville quadrangle,
but in the extreme southwestern part of the county in the Prestons-
burg quadrangle the Williamson ranges in thickness from 24 to 27
inches.

The interval from the Upper Elkhorn No. 3 to the Williamson
coal increases from 70 feet in southern Martin County and north-
eastern Pike County to about 125 feet in Floyd and western Pike
Counties. In northeastern Pike County, where the coal is mined
commercially, and in the extreme southeastern part of Martin County,
the Williamson generally ranges in thickness from 36 to 78 inches
and contains several partings of shale. These partings become so
numerous in southeastern Pike County that the coal has little com-
mercial value. The Williamson seldom exceeds 24 inches in thickness
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to the north and west, away from the areas of thick coal in Pike and
Martin Counties. Analyses from Hunt and others (1937, p. 86-87)
and Dowd and others (1951a, p. 32) show that on an as-received
basis the Williamson has an average content of ash, 5.9 percent, and
sulfur, 2.7 percent; and a calorific value of 13,750 Btu

The estimated reserves in the Williamson bed in the Big Sandy
reserve district total 480,830,000 tons, of which 176,930,000 tons
is in beds more than 42 inches thick, 129,700,000 tons in beds 28 to
42 inches, and 174,200,000 tons in beds 14 to 28 inches.

LOWER WHITESBURG COAL BED

The character and extent of the Lower Whitesburg coal bed in the
Big Sandy reserve district cannot be accurately evaluated because of
limited information. However, available information in four small
areas suggests that the coal is thin over most of the district. One
area lies in the southwestern part of Johnson County along the Mag-
offin County border, another area is in east-central Johnson County
near the Martin County border, the third area lies along the south-
central border of Martin County and the north-central border of
Pike County where the Lower Whitesburg bed has been called the
Hernshaw bed, and the fourth area lies in north-central Pike County.
The Lower Whitesburg in Johnson County, which occurs about 100
feet above the Upper Elkhorn No. 3 coal bed, is usually 18 to 24
inches thick with local areas as much as 42 inches. In Martin and
Pike Counties the Lower Whitesburg averages about 24 inches in
thickness. It has had little commercial development in eastern Pike
County and southwest Johnson County where Hauser (1953, p. 17)
, called it the Whitesburg coal. An estimated 127,080,000 tons of
reserves are reported for the Lower Whitesburg coal bed.

UPPER WHITESBURG COAL BED

The Upper Whitesburg coal bed has a limited distribution in
east-central Johnson County, west-central Martin County, along the
border of southeast Johnson and northern Floyd Counties, and in a
small area in southwest Pike County. It ranges in thickness from 11
to 43 inches in these areas, with an average thickness of about 20
inches. This coal occurs from 120 to 140 feet above the Upper
Elkhorn No. 3 in Johnson County, where it is called the Little Fire
Clay coal bed (Hauser, 1953, p. 17), and about 350 feet above the
Upper Elkhorn No. 3 in southwest Pike County.

The estimated reserves in the Upper Whitesburg coal total 78,-
370,000 tons, of which 4,450,000 tons is in beds more than 42 inches
thmk 860,000 tons in beds 28 to 42 inches, and 73,060, 000 tons in
beds 14 to 28 inches.
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FIRE CLAY COAL BED

The Fire Clay coal bed in Martin and Johnson Counties is 140 to
160 feet above the Upper Elkhorn No. 3 coal, but in southern Floyd
and Pike Counties it is approximately 425 feet above the Upper
‘Elkhorn No. 3 coal. Locally this coal has been called the Hazard No.
4, Bevins, Taylor, Chilton, and Springfield. Distribution of the
Fire Clay coal is shown on plate 10.

Usually the Fire Clay is a multibedded coal containing one or
more partings that may be shale, bone, or flint clay. The coal can
be used as a stratigraphic marker in Floyd County because it contains
a distinctive parting of flint clay 3 to 6 inches thick. The flint clay
is uncommon over the rest of the district, where the coal is parted
‘by bone or shale. The Fire Clay coal in Johnson County is about 30
inches thick, excluding a 1- to 6-inch parting, and locally it may be
as much as 48 inches thick. In eastern Johnson County the Fire
Clay bed may contain 5 inches of cannel coal locally, but in western
Johnson County Hauser (1953, p. 17—18) reports that the uppermost
part of the Fire Clay may contain as much as 12 inches of cannel
coal. The average thickness in Floyd, Pike, and Martin Counties
‘probably exceeds 30 inches but there is a wide range in bed thickness
and an increase in the number of partings. Hunt and others (1937,
p- 54-56) called this coal Flatwoods and indicate that locally it
contains from 15 to 28 inches of cannel coal. There has been little
commercial development of the Fire Clay coal in Floyd and Johnson
Counties. An average of the analyses cited by Hauser (1953, p.
46-47) shows that on an as-received basis the coal contains about 11
‘percent ash and 2.4 percent sulfur and has a calorific value of about
12,300 Btu.

Estimated reserves of the Fire Clay coal in Floyd County are
188,180,000 tons, in Johnson County 127,320,000 tons, in Martin
County 195,860,000 tons, and in Pike County 303,000,000 tons.
The estimated reserves total 814,360,000 tons: 127,280,000 tons in
beds more than 42 inches thick, 429,060,000 tons in beds 28 to 42
inches, and 258,020,000 tons in beds 14 to 28 inches.

FIRE CLAY RIDER COAL BED

~ The interval from the Fire Clay bed to the Fire Clay rider bed
increases southward from 20 to 30 feet in Johnson County to about
50 feet in southwest Pike County. Limited control suggests that the
Fire Clay rider is thin in the big Sandy reserve district. Reserves
were calculated in two small areas; one in extreme southwest Pike
County where the Fire Clay rider ranges in thickness from 26 to 30
inches, and the other in a narrow band through central Martin
County where it averages 24 inches. Total reserves are estimated
at 132,120,000 tons.
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HAMLIN COAL BED

Reserves in the Hamlin coal bed have been computed for a few
small isolated areas in central Martin County, in northeast, north-
west, and southwest Pike County, and in southeast Floyd County.
This coal lies 20 to 30 feet above the Fire Clay rider coal bed in
Martin and northern Pike Counties and about 50 feet above the
Fire Clay rider in southern Floyd County. In Martin County the
Hamlin coal is generally thin, averaging less than 18 inches in thick-
ness, but to the south in Pike County it is usually more than 40 inches
thick, excluding shale partings from 1- to 8-inches thick; and in
Floyd County it is about 30 inches thick excluding & 1- to 4-inch shale
parting. Estimated reserves in the Hamlin coal bed total 222,770,000
tons. _-

HADDIX COAL BED

The Haddix coal bed, commonly called the Flatwoods or Winifrede
coal, is 60 to 100 feet above the Fire Clay bed in the northern part
of the district. It occursin a band across the southern half of Johnson
and Martin Counties, in small areas in northeast Floyd County, and
along the western and northern borders of Pike County. In Johnson
County and in parts of Floyd County the Haddix, which crops out
‘high on the hills, averages 35 inches in thickness with the range in
thickness from 15 to 62 inches. The Haddix contains from 4 to 15
inches of cannel coal locally in western Johnson County, and in
south-central Johnson County near the Floyd County border Hauser
(1953, p. 42) reports the presence of a commercial pocket of cannel
coal 4 to 10 feet thick which he has tentatively correlated with the
Haddix. The coal tends to have shale partings 1 to 18 inches thick
to the east in Pike County, but the coal alone averages 32 inches.
The Haddix coal bed is mined on a small scale for commercial use
and locally for domestic use. A single analysis on an as-received
‘basis from Hauser (1953, p. 46) shows that the Haddix coal has a
content of ash, 5.1 percent and sulfur, 1.1 percent; and has a calorific
value of 13,010 Btu.

The Haddix coal bed has an estimated reserve of 311,310,000 tons,
of which 69,840,000 tons occurs in beds more than 42 inches thick,
185,500,000 tons in beds 28 to 42 inches, and 60,970,000 tons in beds
14 to 28 inches. Most of the reserves are in Martin County, which
has a total of 188,920,000 tons.

PEACH ORCHARD COAL BED

The Peach Orchard bed, which crops out high on the hills, lies
150 feet above the Fire Clay bed in Johnson and Martin Counties,
but in southwest Pike County this interval increases to 440 feet.
It is generally more than 40 inches thick, excluding partings that
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range in thickness from 1 to 20 inches, and may locally exceed 80
inches. The distribution of the coal in Johnson, Floyd, Martin, and
Pike Counties is shown on plate 11. The Peach Orchard has been
mined commercially on a small scale in Martin and Pike Counties.

The estimated reserves of this bed total 504,060,000 tons, with
303,520,000 tons in beds more than 42 inches thick, 168,440,000
tons in beds 28 to 42 inches, and 32,100,000 tons in beds 14 to 28
inches. Of the total reserves, 73 percént occurs in Martin County,
18 percent in Pike County, 7 percent in Johnson County, and 2
percent in Floyd County.

TORCHLIGHT COAL BED

The Torchlight bed, locally called the Coalburg bed, is about 100
feet above the Peach Orchard bed and crops out only in the northern
part of the Big Sandy reserve district. It occurs in a band from
southeast Johnson County through Martin County, with a few small
areas along the northeast border of Floyd and the northwest border
of Pike Counties (pl. 13). The Torchlight coal is usually more than
40 inches thick and has several shale or bone partings that range in
thickness from 1 to 6 inches. It has been developed commercially
on a small scale in Martin County. The reserves of the Torchlight
bed total 310,070,000 tons, of which 78 percent is in beds more than
42 inches thick, 20 percent in beds 28 to 42 inches, and 2 percent in

beds 14 to 28 inches.
RICHARDSON COAL BED

The Richardson coal bed, which occurs from 170 to 200 feet above
the Torchlight coal, crops out in long narrow strips in eastern Johnson,
northern Floyd, Pike, and Martin Counties (pl. 14). These narrow
strips are found only in the highest ridges; consequently, the coal has
a small outcrop area and is relatively inaccessible. The coal bed
ranges in thickness from 35 to 120 inches and averages 72 inches,
with partings of shale or rash that range from 2 to 6 inches in thickness.

The estimated reserves in the Richardson coal bed total 81,010,000
tons. : } :

PRODUCTION

Commercial development of the coals in the Big Sandy reserve
district was first reported in Johnson and Martin Counties in 1879,
in Floyd County in 1889, and in Pike County in 1904 (table 8). From
the 1880’s to the late 1920’s there was a general increase in production
with the maximum of 14,846,700 tons being reported in 1926. In the
1930’s, production declined to an average of about 9.5 million tons
per year, but with the advent of the Second World War production
again increased and reached a maximum of 24,846,400 tons in 1947.
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Since 1947 there has been a general decline, and in 1955 production
was about 14.1 million tons. Total production, including 1955, was
509,649,300 tons; Martin County has produced 2 percent of the total,
Johnson County, 8 percent, Floyd County, 35 percent, and Pike
County, 55 percent.

“Figure 6 shows the total production, yearly production from 1900
to 1955, and the percent of total production by county. The Lower
Elkhorn, Upper Elkhorn Nos. 1, 2, and 3, and Williamson coal beds
have had the largest commercial development. Approximately 93
percent of the total production in 1955 in the Big Sandy reserve dis-
trict was from the Elkhorn coal beds. Smaller production has come
from the Elswick, Bingham, Fire Clay, Haddix, Peach Orchard, and
Torchlight beds.

Floyd County has produced about 177,825,500 tons of coal, in-
cluding 1955 production. The Upper Elkhorn No. 3 coal bed has
consistently been the largest producer in the county, followed by the
Upper Elkhorn No. 1 and No. 2. The Kentucky Department of
Mines and Minerals (Phalan, 1955) lists 357 mines operating in Floyd
County. The average yearly production for the past 10 years is
approximately 5 million tons per year. The all-time record for
yearly production was set in 1947 with a total of 8,341,700 tons
produced.

Most of the 40,218,900 tons of coal produced in Johnson County

has come from the Upper Elkhorn No. 3 coal bed. Yearly production
for the past 10 years has averaged about 700,000 tons, with a maxi-
mum production of 2,208,800 tons in 1947. There were 128 operating
mines producing coal in Johnson County in 1955 (Phalan, 1955).
" Pike County, with a total recorded production of 280,956,600 tons,
exceeds the total combined production of the other three counties in
the Big Sandy reserve district. Most of the production has come from
the Lower Elkhorn coal bed followed, in order, by the Upper Elkhorn
Nos. 1, 2, and 3, and the Williamson coal beds. Peak production of
13,851,000 tons was attained in 1947. This is considerably more than
the approximate average of 9 million tons produced per year for the
past 10 years. The Kentucky Department of Mines and Minerals
Annual Report lists 487 operating mines in Pike County in 1955.

Coal production in Martin County reached a peak of 637,200 tons
in 1926. Since then production in general has leveled off with an
approximate yearly average of 200,000 tons. The total production
was 10,648,300 tons, most of which was probably produced from the
Upper Elkhorn No. 3 bed. ~According to the Annual Report of the
Kentucky Department of Mines and Minerals, there were 13 operating
mines in Martin County in 1955.
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SUMMARY OF RESERVE ESTIMATES

Reserve estimates in the Big Sandy reserve district are reported as
original resources for Martin and Johnson Counties and as remaining
reserves for Floyd and Pike Counties. In Floyd and Pike Counties
remaining reserves are based on published reports by Dowd and others
(1951a and 1951b). In these reports mined-out areas were excluded
from calculation, and only remaining and recoverable reserves are
cited. The term estimated reserves is used in this report when
referring to the total original and remaining reserves of the several
counties. ,

Estimated reserves in the Big Sandy reserve district total
9,990,180,000 tons; of this, 3,033,620,000 tons is in beds more than
42 inches thick, 3,981,430,000 tons in beds 28 to 42 inches, and
2,975,130,000 tons in beds 14 to 28 inches. About 31 percent of the
estimated reserves are measured, 35 percent indicated, and 34 percent
inferred. Pike County has 59 percent of the estimated reserves,
Floyd County 19 percent, Martin County 14 percent, and Johnson
County 8 percent.

The Lower Elkhorn and the Upper Elkhorn Nos. 1, 2, and 3 coal
beds contain 56 percent of the estimated reserves in the Big Sandy
reserve district. Pike County contains 62 percent of the estimated
reserves in these beds, Floyd County 29 percent, Johnson County 7
percent, and Martin County 2 percent. A complete resume of
reserves by bed and county is given in table 10.

COAL BEDS OF THE HAZARD RESERVE DISTRICT
By KennerH J. ENGLUND

‘LOCATION

The Hazard reserve district covers an area of 1,886 square miles in
the south-central part of the Edastern Kentucky coal field (pl. 1). It
includes all of Breathitt, Knott, Leslie, and Perry Counties and the
parts of Letcher and Harlan Counties lying north of the Pine Moun-
tain fault. Hazard, a mining center and county seat of Perry Couuity,
is the source of the district name. '

DRAINAGE AND TOPOGRAPHY

The Hazard reserve district lies in a sharply dissected area of the
Appalachian Plateau. It is characterized by narrow sinuous ridges
and deep ‘V-shaped . valleys, with cliffs or benches of irregular con-
tinuity lining the steep slopes at many places. Local relief in excess
of 1,000 feet is not uncommon, and flatland is for the most part
limited to narrow flood plains, which are sparsely distributed along
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the main streams. Drainage in the Hazard district flows northwest-
ward along the Middle and North Forks of the Kentucky River except
in extreme eastern Knott and Letcher Counties, where tributaries
of the Big Sandy River flow northeastward.

TRANSPORTATION

The principal cities of the district are the coal mining centers of
Hazard, Hindman, Hyden, Jackson, Jenkins, and Whitesburg.-
These cities are on a network of paved highways which serve as
important links in the transportation of coal from many scattered
mines to the railroad. Major highways are Kentucky State Route
15, which crosses the district in a southeasterly direction; Kentucky
State Routes 30 and 80, extending across the district in a south-
westerly direction; U.S. 421, which serves Leslie County; and U.S.
119, which extends southwestward through Letcher County. Rail
transportation in the Hazard resource district is handled mostly by
the Louisville and Nashville Railroad. The main trackage, along
the North Fork of the Kentucky River, and several branch lines serve
much of Breathitt, Perry, and Letcher Counties (pl. 3). Coal from
eastern Breathitt and Knott Counties is transported by the Chesa-
peake and Ohio Railway. Coal mined in Leslie County is trucked to
rail terminals in nearby Clay and Perry Counties.

SOURCES OF DATA

Coal reserves of the Hazard reserve district are based on data .
assembled from several sources (pl. 2). Publications of the U.S.
Geological Survey provided most of the original reserve figures for
Perry County, southern and eastern Breathitt County, the northern’
four-fifths of Leslie County, and western Knott and Letcher Counties
(Johnston and Heck, 1950; Stafford and Englund, 1953; Williamson
and Adkison, 1953; Johnston and others, 1955; Welch, 1958). Re-
serve figures for the remainder of Knott and Letcher Counties are
based essentially on the U.S. Bureau of Mines (Dowd and others,
1952; Wallace and others, 1953) for remaining measured and indicated
reserves figures, supplemented by the addition of inferred reserves.
Data used in the preparation of estimates of inferred reserves were
assembled by M. J. Bergin in Knott County, K. J. Englund in Letcher
County, and H. L. Smith and K. J. Englund in Harlan County.
Reconnaissance studies by M. J. Bergin in northern Breathitt County
and H. L. Smith in southern Leslie County provided additional coal
reserve information.

Original reserves are reported for Breathitt, Leslie, and Perry
Counties and the part of Harlan County in the Hazard reserve district.
Estimated reserve figures for Knott and Letcher Counties include
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original reserves for tonnages calculated by the U.S. Geological
Survey 'apd remaining reserves for tonnages calculated by the U.S.
Bureau of Mines.
STRATIGRAPHY

The outcropping bedrock of the Hazard reserve district is assigned
to the Lee and Breathitt formations of Pennsylvanian age. These
coal-bearing rocks consist mainly of alternating beds of sandstone,
siltstone, shale, coal, and underclay, with some conglomeratic and

calcareous beds.
LEE FORMATION

The Lee formation, the lowest of the two coal-bearing formations
in the Eastern Kentucky coal field, is almost entirely in the subsurface
in the Hazard reserve district. Only the uppermost beds are exposed
where the formation crops out along the North Fork of the Kentucky
River in western Breathitt County. In the outcrop area the Lee
formation includes strata up to the Zachariah coal bed and consists
mostly of massive crossbedded sandstone with conglomeratic lenses.
In the subsurface it is predominantly sandstone and is widely known
as the “Salt sands.” Available drill records show that the thickness
of the Lee formation increases southward from approximately 500
feet in Breathitt County to 950 feet in Leslie County.

BREATHITT FORMATION

~ The Breathitt formation includes all Pennsylvanian strata lying
above the Lee formation in the Hazard reserve district. It consists
of beds of sandstone, siltstone, and shale interbedded with lesser
amounts of coal, underclay, limestone, and chert. The thickness of
the Breathitt formation ranges from about 1,300 feet in eastern
Breathitt County to about 2,500 feet in southern Leslie County.

Several thin distinctive units in the Breathitt formation serve as
key beds in the identification and correlation of coal beds (fig. 7).
These units, consisting of thin flint-clay beds and marine fossil zones,
are discussed in the order of their importance as key beds. The most
useful key bed is the flint-clay parting of the Fire Clay coal, which
occurs near the middle of the Breathitt formation. This_ flint clay,
a dark-brownish rock with a distinct conchoidal fracture, is found
throughout most of the Hazard reserve district. A somewhat similar
flint clay occurs 10 to 20 feet above the Hazard coal bed in the eastern
part of Breathitt County. It appears to be more impure and less
extensive than the flint clay of the Fire Clay coal bed. Also, its
stratigraphic position, approximately 200 feet above the Fire Clay
coal bed in eastern Breathitt County, aids in distinguishing it from
the similar parting in the Fire Clay coal.
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Calcareous and concretionary beds containing marine fossils also
serve as important key beds in the Breathitt formation. The most
useful and widespread of these is the Magoffin beds of Morse (1931),
or ‘“fossil limestone’” as it is termed in early reports on the coal-bearing
rocks of eastern Kentucky. Its position above the Fire Clay coal bed
ranges from 60 feet in Breathitt County to 280 feet in southern Leslie
County. Where typically developed, the Magoffin consists of a basal
bed of crinoidal limestone, which ranges in thickness from about 2 to
30 inches, and an overlying bed of shale, which is as much as 70 feet
thick. The shale is partly calcareous, sparsely fossiliferous, and con-
tains ellipsoidal limestone concretions that locally are extensive enough
to form a continuous ledge. At a few localities the basal limestone
bed is absent and the fossils at the base of the Magoffin beds are
found in a calcareous shale or siltstone. In parts of the Hazard reserve
district, mostly in Perry and Leslie Counties, marine fossils also are
present in a bed of calcareous shale or siltstone lying 30 to 70 feet
above the Magoffin beds, and this unit may be equivalent to the
Saltlick beds of Morse (1931, p. 303-304).

- A persistent zone of marine fossils also occurs at the base of the
Kendrick shale member of Jillson (1919).. The fossils are usually in a
dark-gray calcareous shale or silty limestone which overlies the
Amburgy or Amburgy rider coal beds. The Kendrick shale member
averages about 25 feet in thickness and the interval from the fossil
zone at its base up to the Fire Clay coal bed increases southward from
110 feet in Breathitt County to 290 feet in Leslie County. Ironstone
bands or nodules and large ellipsoidal concretions of silty limestone
also are in the Kendrick shale member.

Less extensive horizons of marine fossils occur in calcareous beds
or concretions throughout the Breathitt formation. Of these, the
fossil beds above the Lower Whitesburg, Fire Clay rider, Hazard,
and Hindman coal beds serve locally as useful key beds (fig. 7).

GEOLOGIC STRUCTURE

The Pennsylvanian rocks of the Hazard reserve district lie in a
broad synclinal flexure, whose axis extends northeastward across
Leslie, Perry, and Breathitt Counties. Dips in the area are generally
less than one-half degree but increase to as much as one degree near
the Pine Mountain fault on the southeast border of the district. This
regional structure is locally modified by minor anticlines, synclines,
domes, and noses. These structural features are very gentle and do
not impede mining operations, but they do inflvence effective drainage
of mine workings.
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COAL BEDS OF THE LEE FORMATION

The coal beds of the Lee formation are in the subsurface in the
Hazard reserve district. They are not mined and have been tested by
core drilling at only a few scattered localities. Available information
indicates that the coal is relatively thin and is of unpredictable lateral
extent; therefore, reserve estimates are not included in this report.
Future drilling in the Lee formation may reveal areas of minable coal
worthy of reserve calculations.

COAL BEDS OF THE BREATHITT FORMATION

The Breathitt formation in the Hazard reserve district contains 23
principal coal beds, of which 21 contain estimated reserves. : Areal
distribution of reserves in 9 of the 21 coal beds is shown in plates 6 to
14. The oldest beds crop out in western Breathitt and Perry Counties,
and dip southeastward into the subsurface. After crossing the syn-
clinal axis in the central part of the district the beds again rise toward
the surface and are exposed near the eastern and southeastern margins
of bhe Hazard reserve district. Coal beds in the middle of the forma-
tion crop out in most of the district, whereas the highest beds are
Jimited mostly to eastern Breathitt County and to small parts of
Pen‘y and Knott Counties. The names applied to coalé beds in this
report (table 3) have originated in the Hazard reserve district except
for the Zachariah (Eyl, 1927) and Colvin (Adkison, 1957) bed names,
which are from nearby Lee and Magoffin Counties, respectlvely

All coal is of high-volatile A or B bituminous rank and is mostly
banded except for local pockets .of cannel coal. Thicknesses of coal
beds range from less than 1 inch to a maximum of about 14 feet. In
areas of commercial development the beds usually range in thickness
from 35 to 45 inches. Intervals betwéen the principal coal beds range
from 0 to nearly 200 feet, with an average of 50 feet in many -areas.
Most of the coal beds have wide lateral persistence but are variable in
thJckness and locally may be cut out beneath channel-fill qandstone

! ZACHARIAH COAL BED

The Zachariah coal bed at the base of the Breat,hltt formatlon,
is ekposed only in western Breathitt County where it lies 375 feet
below the Fire Clay coal bed. From this area of outcrop the bed dips
beneath drainage, and the interval to the Fire Clay coal increases
southeastward with the general thickening of the formation.. The
coal ranges in thickness from 20 to 30 inches, excluding a few thin
partings, which are usually less than 1 inch;thi_ck. Coal analyses,
ava;ilable only from nearby Wolfe County (Briggs, 1957), classify the

1
{
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Zachariah coal as high-volatile B bituminous. The range in composi-
tion and heating values of two samples (Bureau of Mines laboratory
Nos. E-47318 and E—47319), on an as-received basis, is as follows:

Low t High Low High
Moisture_...__.._.__ percent... 5.2 6.2 || Sulfur. ..o do.... 3.1 3.7
“Volatile matter....__.... do....| = 40.7 45.1 1.8 3.1
Fixed carbon . ........ do.... 46.0 50.0 || Colorific value.._....... Btu..
ASNa et percent..| 13,750 13, 890

The Zachariah coal bed is not actively mined in the Hazard reserve
district and its only development consists of a few small mines 5 miles
north of Jackson. The total estimated original reserves of the Zacha-
riah coal bed—53,200,000 tons—are in the indicated and inferred
categories and are in a small area of western Breathitt County (pl. 6).
In the remainder of the district core data are insufficient for reserve
«calculations or an evaluation of mining possibilities.

LOWER ELKHORN COAL BED

The Lower Elkhorn coal bed, slso known as the Shelby Gap coal
bed, is mainly in the subsurface in the Hazard reserve district. Its
principal area of outcrop is in eastern Letcher County where it is the
lowest coal bed of economic importance, occurring 560 to 680 feet
below the Fire Clay coal bed and about 200 feet above the probable
position of the Zachariah coal bed. In this area the thickness ranges
from 14 to 32 inches, excluding a parting of laminated coal and shale
as much as 13 inches thick. An analysis of the coal, on an as-received
basis, from Shelby Gap follows (Crider, 1916, p. 195, laboratory No.
G-3720):

Moisture_ . _...___. percent__ 2.1{Ash___ . __________ percent._ _ 4.2
Volatile matter- .. .. _.._ do-... 36.1|Sulfur_________._.____ do_.__ .7
Fixed carbon_...___.___ do.... 57.6]| Calorificvalue.._._____.. Btu_. 13, 790

Little is known of the Lower Elkhorn coal in the central part of the
Hazard reserve district, where the bed lies at depths of 400 feet or
more below the main streams. The regional rise of strata in the north-
west part of the district brings the bed to the surface in a small area
of western Breathitt County. In this outcrop area the Lower Elk-
horn bed occurs about 320 feet below the Fire Clay coal bed and is less
than 14 inches thick.

The total estimated original reserves, 30,340,000 tons, of the Lower
Elkhorn coal bed are in Letcher County. Northeast of Jenkins, near
the county line, small-scale workings in the bed have provided coal
for local use. As only a few acres are mined, the remaining reserves
are for the most part the same as original reserves. Because the bed



108 COAL RESERVES OF EASTERN KENTUCKY

is largely untested in the subsurface, ‘additional core drilling wﬂl
undoubtedly increase the original reserve figure.

UPPER ELKHORN COAL BEDS

The Upper Elkhorn coal beds include, in ascending order, Upper
Elkhorn No. 1, Upper Elkhorn No. 2, Elkhorn Leader, Upper Elk-
horn No. 3, and Elkhorn rider. These beds lie 50 to 100 feet above the
Lower Elkhorn coal bed and 60 to 220 feet below the Amburgy coal
bed. Rocks containing the Upper Elkhorn coal beds thin northwest-
ward from 150 feet in Letcher County, where all five beds are recog-
nized, to 50 feet in western Breathitt County, where only two per-
sistent beds (probably Upper Elkhorn No. 1 and No. 3) are present.
The principal outcrop area is in eastern Knott and Letcher Counties,
where the Upper Elkhorn No. 3 is widely mined. In the central part.
of the Hazard reserve district the Upper Elkhorn coal beds are in: the
subsurface and have been tested locally by core drilling in western
Knott County, eastern Breathitt County, and southern Perry County.

UPPER ELKHORN NO. 1 COAL BED

The Upper Elkhorn No. 1 coal bed, at the base of the Upper Elk-
horn coal zone, occurs 260 to 600 feet below the Fire Clay coal bed:
This interval is greatest in the southeastern part of the district. The
Upper Elkhorn No. 1 coal bed crops -out principally in eastern Knott
and Letcher Counties (pl. 7); the bed dips westward into the sub-
surface and underlies the central and southwestern parts of the Hazard
reserve district. The bed also crops out in pa.rts of western Breathitt
County.

In Letcher County the Upper Elkhorn No. 1 coal bed ranges in
thickness from 14 to 17 inches and is of little economic importance.
It thickens northward to as much as 55 inches, excluding partings, on
the eastern edge of Knott County. Mining is limited to this area of
thick coal but is hampered by a clay or shale parting as much as 16
inches thick in some workings. Prospect hole records show that the
coal thins westward and in western Breathitt County a probable
correlative, the Grassy coal bed, is generally thin but averages about 24
inches thick in a small area near the center of the county. Analyses,
available only from nearby Floyd County, show that the Upper Elk-
horn No. 1 coal bed is of good quality (Dowd and others, 1951, p. 15).
The total estimated reserves—246,730,000 tons—are mostly in the 14-
to 28-inch category. ,

UPPER ELKHORN NO. 2 COAL BED

The Upper Elkhorn No. 2 coal bed contains reserves only in eastern
Knott and Letcher Counties, where it lies about 400 to 540 feet below
the Fire Clay coal bed. Its areas of outcrop and distribution are
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similar to those of the Upper Elkhorn No. 1, which lies 10 to 50 feet
lower.

In Letcher County the thickness of the Upper Elkhorn No. 2 is
irregular, rarely exceeding 28 inches; locally the bed contains one or
more partings. Although the bed is thlcker in Knott County, ranging
to as much as 36 inches, there also it is variable in thickness and
contains one or more partings. From these outcrop areas in Letcher
and Knott Counties, the bed dips northwestward beneath drainage.
Information from a few core holes indicates that the Upper Elkhorn
No. 2 thins westward and possibly converges with the Upper Elkhorn
No. 1 to form a bed or zone which, in outcrops in the western part of
the district, may be represented by the Grassy coal bed. Because
mined areas are insignificant, the remaining reserves are the same as -
the total estimated original reserves, 336,670,000 tons. This tonnage
includes a small amount of reserves in the southern part of Letcher
County, which is in the Upper Cumberland River reserve district.

ELKHORN LEADER COAL BED .

A thin persistent coal bed, occurring about 40 feet above the
Upper Elkhorn No. 2 and 30 feet below the Upper Elkhorn No. 3 in
Letcher County, is known as the Elkhorn Leader or Elkhorn Marker
coal bed. In areas of calculated reserves, limited to the central and
eastern parts of the county, the bed averages about 20 inches in
thickness. In the remainder of the Hazard reserve district the bed is
very thin or absent. Because of its thinness the Elkhorn Leader coal
‘bed has not been worked commercially: The total estimated orlgmal
reserves in the bed, 104,820,000 tons, are the same as the remaining
reserves. Some reserves from -the southern part of Letcher County,
in the Upper Cumberland River reserve district, are included in the
U.S. Bureau of Mines measured and indicated reserve tonnages for this.
bed (Wallace and. others, 1953).

UPPER EI.KHOBN NO. 3 COAL BED

The Upper Elkhorn No. 3 coal bed, occurrmg in the upper part of
the Upper Elkhorn coal zone, is ‘one of the most widespread high-
quality beds of minable :thickness in the Hazard reserve district.
The demand for high-quality metallurgical coke has depleted extensive:
areas of the bed in Letcher and Knott Counties.

- Stratigraphically, the Upper Elkhorn No. 3 coal bed ranges from
220 feet below the Fire Clay coal bed in.Breathitt County to 450 feet.
below the Fire Clay coal bed in Letcher County. It crops out prin-
cipally in Knott and Letcher Counties on the east side of the district,
-and to a lesser extent in a western belt in parts of Breathitt, Perry,

-and Leslie Counties (pl. 8).. The largest. area of the Upper Elkhorn



110 COAL RESERVES OF EASTERN KENTUCKY

No. 3 coal bed is in the subsurface across the central part of the district,
where the bed generally hes at depths of about 300 feet below the
principal streams.

The area of thickest coal located in eastern Letcher County,
averages about 75 inches but is almost totally mined out. A shale
parting, commonly ranging from 1 to 5 inches in thickness, occurs
near the center of the bed. From this area of thick coal in eastern
Letcher County the bed thins westward to an average of 44 inches in
thickness in central Letcher County and northward to an average of
38 inches in thickness in central and eastern Knott County. Prospect
hole records from parts of Breathitt, Perry, and western Knott
Counties indicates that in the central part of the district the thickness
is as high as 48 inches but an average of 32 inches probably is typical.
In the western belt of outcrop the thickness ranges from 12 to 39 inches
and averages about 24 inches.

In addition to the extensive mining, mostly by railroad mines, in
the outcrop area in Knott and Letcher Counties, the Upper Elkhorn
No. 3 is truck-mined on a small scale in western Breathitt County,
and is worked by slope entry at one locality in extreme eastern
Breathitt County.

The Upper Elkhorn No. 3 coal is of high volatile A bituminous
rank. The range in composition and calorific value, on an as-re-
ceived basis, of 21 samples from Letcher County (Fieldner and others,
1944, p. 112-114, Bureau of Mines laboratory Nos. A-58087-58090,
21294-21297, 21299-21301, 21303-21306, 21308-21312, 21317) and
one sample from the Elkhorn No. 3 mine in Breathitt County (Welch,
1958, p. 602, Bureau of Mines laboratory No. D-93335) is as follows:

Letcher Letcher
County Breathitt County Breathitt
County County

Low | High Low | High
Molsture_._.. percent.. 2.1 3.9 4.2 ) Ash. ... percent._ 2.6 3.8 2.4
‘Volatile matter._do....[ 33.8 371.6 36.9 || Sulfur..__.._____ do.... .5 1.1 .9
Fized carbon....do....| 55.0 59.9 56.5

Calorific value...Btu..| 14,500 | 14, 860 13, 790

The estimated reserves in the Upper Elkhorn No. 3 coal bed total
1,366,250,000 tons, including a very small tonnage from southern
Letcher County in the Upper Cumberland River reserve district.
As most of the total tonnage is in or near the outcrop areas, future
core drilling in the central part of the district is likely to reveal addi-

tional reserves.
ELKHORN RIDER COAL BED

The Elkhorn rider bed, the uppermost of the Upper Elkhorn coal
beds, is recognized only in parts of Knott, Letcher, and Perry Counties
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It is about 30 feet above the Upper Elkhorn No. 3 coal and may be a
split of that bed. The thickness is generally less than 14 inches but
locally ranges from 20 to 26 inches. Although the bed has not been
worked commercially, it may be developed in the future where local
conditions are favorable for it to be strip-mined with the underlying
Upper Elkhorn No. 3. Reserves are not calculated for the Elkkhorn
rider coal bed for this report as areas of coal more than 14 inches thick
seem, on the basis of available information, to be of limited lateral
extent.
AMBURGY COAL BED

The Amburgy coal is a persistent bed occurring 60 to 95 feet above
the Upper Elkhorn No. 3 coal bed in Breathitt County and 200 to
225 feet above the same bed in Letcher County. The interval up to
the Fire Clay coal bed also increases southeastward, from a minimum
of about 120 feet in Breathitt County to maximums of 265 feet in
Letcher County and 300 feet in southern Perry County.

In the principal outcrop area, located in Letcher County and ad-
jacent parts of Knott and Perry Counties (pl. 9), the bed ranges in
thickness from 17 to 45 inches, excluding partings, and averages about
30 inches thick. Commonly the bed contains one or two partings
consisting of 1 to 4 inches of shale, and locally it may contain as much
as 12 inches of laminated coal and shale. Westward from this belt.
of outcrop the Amburgy coal bed dips into the subsurface where it
has been encountered in core holes at a few localities, mostly in
eastern Breathitt County. Core-hole records show that the coal,
known as the Gun Creek bed in this area (Welch, 1958, p. 589), lies
120 to 200 feet below the main streams and averages about 32 inches
thick, excluding a thin shale parting that is present in the bed at
several localities. In a western belt of outcrop the Amburgy coal bed
contains reserves in small areas of Breathitt, Leslie, and Perry
Counties, where the average thickness is about 30 inches.

Analyses, on an .as-received:basis; of eight-channel samples collected
by the U.S. Geological Survey near Hyden in Leslie County show the
following range in composition for the Amburgy coal bed (Bureau of
Mines laboratory Nos. D-6983, D-6984, D-8849, D-9794, D—22946,
D-28592, D-28594, D-28608):

Low High Low High
Moisture. .- c-no.. percent. . 3.2 6.8 || Ashococmcoana percent. . 2.0 8.2
Volatile matter..._.. ... do__.. 33.5 40.7 || SuMuroooo el do.-.-. 0.2 02.9
Fixed carbon._.__.__.... do.... 49.9 55.0
Calorific value...co--.- Btu.-| 12,640 13, 770
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The Amburgy coal bed is mainly a source of coal for local use in the
Hazard reserve district but it has been worked on a small scale by a
few truck mines in Letcher and Leslie Counties. The total estimated
reserves for the Amburgy coal bed—1,172,290,000 tons—are mostly
in the 14- to 28-inch category. . This_ total includes a very small
tonnage in southern Letcher County in the Upper Cumberland River
reserve district. B

AMBURGY RIDER COAL BED

The Amburgy rider, a relatively thin and commercially unimportant
coal bed, is useful as a marker bed. In most parts of the Hazard
reserve district it is recognized by the presence of marine fossils in
the overlying shale. The Amburgy rider coal bed is 10 to 30 feet
above the Amburgy coal bed, but at some localities only one bed occurs
at this stratigraphic position, indicating that the Amburgy rider may
feather out or possibly merge with the underlying Amburgy coal bed.
Over most of the area the thickness is less than 14 inches; however,
subsurface data indicates as much as 28 inches of coal locally. The
Amburgy rider coal bed is not worked. commercially, and future de-
velopment may be limited to areas where it is thick enough to be
stripped with the underlymg Amburgy coal bed. Reserves are not
included in this report, as areas of reserve thickness are of undeter—
mined lateral extent. -

WIHTESBU'RG COAL BEDS

The Wh1tesburg coal beds’ generally cons1st, of two beds of llttle
.economic importance lymg between the Kendrick shale member and
the Fire Clay coal. Locally the lower bed is split into two benches or
beds which have been called Whltesburg splits (table 7). Strata
including the Whltesburg coa.l beds and intervening rocks thin north-
ward from & maximum of 85 feet i in thickness in Leslie County to less‘
than 40 feet in Breathitt County. This thinning continues north-
ward to Morgan County, beyond the. Hazard reserve dlstrlct where the
‘Whitesburg coal beds converge with the overlymg Fire Clay coal and
only thin partings separate the beds Because of the thinness of the
Whitesburg beds and their proximity, to the Fire Clay coal bed in
that area, they are not mapped separately but are considered to be
part of the Fire Clay coal zone (Englund, 1955, p. 9).

The uppermost of the Whitesburg coal beds, which is'25 to 60 feet
below the Fire Clay. coal bed, was originally nafned Whitesburg, for
the county seat of Letcher County (Hodge, 1908, p. 40). Later the
name ‘‘ Whitesburg” was applied to a coal bed, believed to be the
"‘Whitesburg correlative, which commonly occurs 75 to 100 feet below
the Fire Clay coal bed in Leslie and Perry Counties (table 7). There-
fore, a new name, Little Fire Clay, was given to the bed occurring
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about 40 feet below the Fire Clay coal. Subsequently, reports on
areas i the western and northern parts of the Hazard reserve district
followed this revised usage, whereas reports on areas at or near the
type locality of the Whitesburg coal continued to use the original
terminology (table 7). Because of the diverse usage of the name
‘““Whitesburg,” the names ‘“Lower Whitesburg” and “Upper Whites-
burg” are here used in describing these beds. The name “Lower
Whitesburg’ refers to the bed which was previously unnamed in the
eastern part of the district but was erroneously called Whitesburg in
other parts. The name. ‘“Upper Whitesburg” réfers to the bed
originally named Whitesburg but also termed the Little Fire Clay in
the western and northern parts of the district.

LOWER WHITESBURG COAL BED

The Lower Whitesburg coal bed occurs 80 to 150 feet above the
Amburgy coal bed and about 45 to 125 feet below the Fire Clay coal
bed. These intervals are largest in the southern and southeastern
parts of the district.

The Lower Whltesburg coal bed is present, lying above the level
of the principal streams, in most parts of the Hazard reserve district.
Itis generally less than 14 inches thick and may occur in two benches
5 to 30 feet apart. Areas of estimated reserves are limited to south-
central Leslie County, where the bed ranges from 14 to 46 inches in
thickness, and to southern Breathitt County, where the coal ranges
from 14 to 34 inches in thlckness At many localities the bed is
characterized by thin shale partings and pyrite nodules. Analyses
from Leslie County class1fy the. Lower Whitesburg as hlgh-volatlle A
bltummous coal (Johnston and Heck 1950) The range in composi-

Nos D- 6981 D 9790 D~28599——0n an as-recelved basis, is as follows:

Low |- High . . Low High
Mmsture.....-..‘...-percent 2.6 3.7 | Asho . percent.. 6.0 7.2
Volatile matter......... do.--.. 37.4 .- 40.5 || Sulfur....ceoeaeo O do..-- 1.3 19
Fixed carbon ........... do.... 49.4 | 52.9
. . . . Calorific value. ... Btu..| 13,330 13, 820

The Lower Whitesburg coal bed has been mined commercially by
a few small truck mines, but is more commonly worked for local fuel.
The total estimated original reserves—149,470,000 tons—are in
Breathltt and Leslie Counties.

UPPER WHITESBURG COAL BED

- -The Upper Whitesburg coal bed, originally named Whitesburg, is
commercially important in a belt on the east edge of the Hazard
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reserve district. In this area it lies about 40 feet above the Lower
Whitesburg coal bed and 25 to 65 feet below the Fire Clay coal bed.
The thickness ranges from 14 to 63 inches and averages about 32
inches. The bed thins westward and is generally less than 14 inches
thick in other parts of the district.

In Breathitt, Leslie, and Perry Counties the Upper Whitesburg:
coal has been called the Little Fire Clay (table 7) and lies about 40
feet or less below the Fire Clay bed.

Extensive commercial development of the bed is limited to the
vicinity of Whitesburg, although in other localities the bed is a
source of coal for local use. The total estimated reserves—264,010,000
tons—are in Knott and Letcher Counties except for a small tonnage
in southern Leslie County.

FIRE CLAY COAL BED

The Fire Clay coal bed, commercially known as the Hazard No. 4,
is' the most widely mined bed in the Hazard reserve district. Its
outcrop, on the lower hill slopes in the western and central parts
of the district, provides favorable access for drift operations. In
eastern Knott and Letcher Counties the bed rises nearly to the hill-
tops. Only Breathitt County lacks extensive distribution of the
Fire Clay coal bed (pl. 10).

Throughout most of the area of estimated reserves the thickness
ranges from 30 to 50 inches and averages about 36 inches. Areas of
thick coal contain as much as 48 inches in western Perry County, 66
inches in north-central Leslie County, 55 inches in central Perry
County, and 52 inches in central Letcher County.

The Fire Clay coal bed is composed of brightly banded coal, and
partings, other than the flint-clay marker, are fairly uncommon.
The flint clay occurs in the lower part of the coal bed and generally
ranges from 3 to 4 inches in thickness. At many mines only coal lying:
above the flint-clay parting is worked. -Amalyses, on an as-received
basis, of channel samples collected by the U.S. Geological Survey
in Leslie (10 samples), Letcher (2 samples), and Perry (6 samples)
Counties show the following range in composition and calorific values:

Leslie Letcher Perry

Low High Low High Low High

Moisture. percent.__ 2.8 5.6 3.2 4.5 3.0 4.4
Volatile matter._ ..o ccomeoooo_ do._._. 34.7 39.7 33.5 35.6 34.9 3.7
Fixed carbon . cuoe oo cecemmccaaeoooes do__.. a7 35.3 52.5 54.8 54.0 56.6-
Ash_ do.. 3.2 6.4 6.4 9.5 3.4 6.9
[S150 115 do-__ .7 1.2 .7 .9 .6 .8
Ca]onﬂc value. Btu..{ 13,260 14, 000 12, 880 13, 590 13,320 13, 840
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Development of the Fire Clay coal bed is most extensive in a belt
extending eastward across the south-central part of the district.
In Perry and Letcher Counties the bed is worked on a large scale by
railroad and truck mines. In Leslie County it is worked only by truck
mines. Although mining has depleted large tonnages of the Fire
Clay coal bed, it represents only a small percentage of the total
.estimated original reserves of 2,363,410,000 tons, so that large areas
remain for future development.

FIRE CLAY RIDER COAL BED

" The Fire Clay rider coal bed is commercially important on the west
side of the Hazard reserve district in parts of Breathitt, Leslie, and
Harlan Counties and in western Perry County. In this area its
stratigraphic position above the Fire Clay coal bed ranges from 1 to
50 feet but averages about 25 feet. The thickness of the bed in the
western part of the district ranges from a few inches to 48 inches,
excluding thin partings of shale and impure coal. In areas of thick
coal the average thickness is 34 inches.

In the remainder of the district the Fire Clay rider coal bed lies 10
to 75 feet above the Fire Clay coal bed and is generally less than 14
inches thick.

Analyses, on an as-received basis, of six channel samples (Bureau
of Mines laboratory Nos. D-10417, D-21257, D-22953, D-28589,
D-28602, D-28604) collected by the U.S. Geological Survey in Leslie
County show the following range in composition and calorific values:

Low High ' Low High
Moisture....ccaeeen- percent.. 2.8 7.3 |} Ashooocaomme o percent.. 3.8 11.1
Volatile matter.......-- do..-- 35.3 41.2 || Sulfur. .. oes do-.-. .9 2.6
Fixed carbon.....ca--. do.... 41.7 53.7
. Calorific value..ccemne-- Btu..| 12,660 13, 990

The Fire Clay rider coal bed is worked at many localities for local
fuel, and recent commercial developments are limited to intermittently
operated truck mines. Onply a very small fraction of the total esti-
mated original reserves of 783,580,000 tons has been mined.

HAMLIN COAL BEDS

A zone of thin coal beds, occurring between the Fire Clay rider
and Copland coal beds is commonly known as the Hamlin coal beds
or Hamlin splits. The number of beds increases from two to six in
a southerly direction and two of these, designated Lower Hamlin
and Upper Hamlin, contain caiculated reserves. Although the corre-
lations of these beds are doubtful over large areas, the names do
indicate the relative position of reserves assigned to beds in the Hamlin
coal zone.
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LOWER HAMLIN COAL BED

The Lower Hamlin coal bed is ummportant commercially but
marks a widespread coal horizon in the Hazard reserve district.
It occurs approximately 20 to 60 feet above the Fire Clay rider
coal bed and 30 to 110 feet ‘above the Fire Clay coal bed. These
intervals are greatest in the southern part of the district.

The Lower Hamlin coal bed is shorhbly more than 14 inches thick
in scattered localities but contains calculated resources only in a small
area extending across the Leslie-Harlan County line. Here it aver-
ages about 20 inches in thickness and is. worked for local use. only.
The total estimated ormnal reserves—35 670 000 tons—are in the
14- to 28-inch category. ey

UPPER HAMLIN COAL BED

The Upper Hamlin coal is generally the uppermost bed in the
Hamlin coal zone. Reserves occur only in small areas of Letcher
County and in southern Leslie County where the bed is 70 to 90 feet
above the Lower Hamlin coal bed and 140 to 220 feet above the
Fire Clay coal bed. The Upper Hamlin coal bed is commonly less
than 14 inches thick but in areas of estimated reserves it increases
to as much as 70 inches and averages about 32 inches. Thin partings
of shale and impure coal are present at many localities. The total
estimated original reserves, 65,410,000 tons, are the same as remaining
reserves, as mined areas are insignificant. The total reserves include
a small tonnage located in southern Letcher County in the Upper
Cumberland River reserve district. '

COPLAND COAL BED

The Copland coal bed is at the base of the Magoffin beds and 20 to

70 feet above the Upper Hamlin coal bed. It lies approximately

60 feet above the Fire Clay coal bed.in the area of estimated reserves
in west-central Breathitt County. ' The thickness is as much as 55
inches in this area but is generally less than 6 inches in the remainder
of the Hazard reserve district. Mining of the bed has been on & small
scale for local use only. Asmined areas are of negligible size, the total,
estimated original reserves of 17,850,000 tons are the same as the
remaining reserves. :

HADD]X COAL BED -

The Haddix coal bed is commercially. important locally in the
Hazard reserve district. It marks the first coal horizon above the
Magoffin beds and lies 100 to 375:feet above the Fire Clay coal bed.
The principal occurrence of the bed is in Breathitt County, but local
areas of estimated reserves occur in. other parts of the distriet. ~ In
areas of estimated reserves the thickness of the bed ranges from 14 to
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52 inches and averages about 30 inches. Much of the variation in
thickness is associated with “rolls’” or undulations in the base of the
sandstone which commonly overlies the coal.

At a few localities in Breathitt' County the Haddix coal bed has
been truck-mined but more commonly it.has been worked for local
household-fuel. Only a very small percentage of the total estimated
orlgmal reserves_of 471,810,000 tons has! been depleted by mining.
Part of this total reserve is in southern Letcher County in the Upper
Cumberland River reserve dlstrlct o

COLVIN(?) COAL BED

The name ‘ Colvin (?)”’ is used in -this réport for a coal bed which
may be an upper split of the Haddix coal. On the basis of its strati-
graphic position, 10 to 15 feet above the Haddix coal bed, it is tenta-
tively correlated with the Colvin bed of nearby Magoffin County.
Reserves are in a small area on the Breathitt-Knott County line,
where the bed ligs about 125 feet-above the Fire Clay coal bed.
The Colvin(?) coal bed is relatively thin, averaging about 20 inches
thick, and commonly includes thin partings of shale or impure coal.
The total estimated coriginal reserves, 16,150,000 tons, are mostly
in the 14- to 28-inch category.

HAZARD COAL BED

The Hazard coal bed is of major commercial importance in' the
Hazard reserve district. It is also known as the Hazard No. 6 and
more commonly as the Hazard No. 5A where it is mined in Perry
County. - In‘ eastern Breathitt County the Hazard coal is referred
to as the Prater -bed, which is identified by a thin flint-clay marker
bed, and in the south-central part of the district it is called the
Leatherwood coal. - This correlation is tentative, as available informa-
tion indicates probable correla,tlon of the Leatherwood W1th the
Haddix coal bed.

The Hazard coal bed lies 30 to 80 feet abovc the Haddlx coal and
150 to 380 feet above the Fire Clay coal bed. It contains reserves in
a broad belt extending southwestward across the ‘central and south-
western parts of the district ‘where it crops out on the upper hill
slopes (pl. 11).. The thickness of the coal bed is variable but com-
monly ranges from 40 to 60 inches in many thick pockets throughout
the area of estimated reserves. Thin partings,.generally ranging
in thickness from 1 to 3 inches, are present at a few localities. In
some -areas, mostly in Perry and Leslie Counties, one or two thin
benches of coal lie several feet above or below the Hazard coal bed.
The most recent analyses available are of the Leatherwood coal bed
in southern Perry County (Davis and others, 1952, p. 6). The range
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in composition and calorific values of these three analyses, on an as-
carbonized basis, is as follows:

Low High Low High
Moisture....__._.-._percent._ 3.4 3.6 || Ashoooo__.. percent._ 3.5 4.6
Volatile matters.......do._.. 36.8' 38.7 4] - Sulfur cemeeeeeee oo do.... .6 | .9
Fixed carbon..........- do-... 53.9 56.1
Calorific value..cauaoe--- Btu..| 13,710 13, 900

Extensive developments in the Hazard coal bed are located princi-
pally in Perry County where the bed is worked by railroad mines and
to a lesser extent by truck mines. In other parts of the district it is
commercially developed by a few scattered truck mines but is more
commonly a source of fuel for local residents. Although the Hazard
coal is extensively mined, large areas of thick coal are available for
future development as transportation facilities improve. Of the total
estimated original reserves, 1,310,430,000 tons, less than one percent.
has been mined and lost in mining in the Hazard reserve district.

HAZARD NO. 7 COAL BED

The Hazard No. 7 coal bed is very important commercially in the
Hazard reserve district as it contains large reserves and is extensively
developed (pl.12). It is often referred to as the Flag coal bed but the
Flag, as named by Hodge (1908, p. 43) in south-central Breathitt
County, is probably stratigraphically higher. Previous reports
(Dowd and others, 1952; Stafford and Englund, 1953; Williamson and
Adkison, 1953) combined reserves for the Hazard No. 7 and Flag coal
beds, although the latter two reports recognized the correlation of
these beds as only tentative. Reserve figures for this report are based
on the above-mentioned publications, and therefore the resert
figures for the Flag-bed in southern Breathitt and northern Knott
Counties are combined with the Hazard No. 7. However, the distri-
bution of the Flag coal bed in these areas is shown with its likely
correlative, the Francis coal bed (pl. 13).

The Hazard No. 7 coal bed is called the Oakley coal bed in eastern
Breathitt County (Welch, 1958, p. 596), where it lies about 200 feet
above the Fire Clay coal bed. This interval thickens southward to
a maximum of about 550 feet in southern Leslie County. The interval
down to the Hazard coal bed ranges from 40 to 90 feet in thickness.

The Hazard No. 7 occurs in two principal areas of the Hazard
reserve district, one in the northern part and the other in the central
and southern part. The northernmost area is in eastern Breathitt
County where the bed crops out on the upper hill slopes. The thick-
" ness ranges from 14 to 66 inches and averages about 30 inches. Part-



'y

COAL BEDS OF THE HAZARD RESERVE DISTRICT 119

ings are thin and consist of shale or impure coal. Mining in this area
has provided coal for local use.

In the central and southern part of the district the Hazard No. 7
crops out on the upper hill slopes in Perry County, most of western
and central Knott County, and adjacent parts of southern Breathitt
and western Letcher Counties. It also occurs in scattered hilltop
areas in Leslie County. The thickness of the coal ranges mostly from
45 to 75 inches in the principal area of commercial development, in
north-central Perry County and the adjacent part of western Knott
County. In the remainder of the area of estimated reserves the coal
is thinner and averages about 32 inches thick. Partings of shale or
impure coal are thin and of limited lateral extent.

The Hazard No. 7 coal is of high-volatile A bituminous rank. The
range in composition and calorific values, on an as-received basis, of
columnar samples collected by the U.S. Geological Survey from three
mines near Hazard in Perry County (Johnston and others, 1955;
Bureau of Mines laboratory Nos. D-49807, D-49810, and D-54492)
and from the Mar Coal Co. mine 5.5 miles northeast of Guage in
Breathitt County (Bureau of Mines laboratory No. E-40283) are as
follows:

Low High Low High
Moisture...oeoceee-o percent.. 4.2 4.8 || Asho_ ... percent_. 5.4 6.5
Volatile matter.__...__. do__.. 35.0 37.6 || Sulfur..coeccoameaan-e do___. .6 .9
Fixed carbon........... do_... 51.1 5.7
Calorific value. caee.-... Btu..|] 13,100 13,200

Extensive areas of the Hazard No. 7 coal bed have been exhausted
by large railroad mines, and to a lesser extent by truck mines, in the
central part of the Hazard reserve district. Coal that has been mined
and lost in mining represents about 19 percent of the total estimated
original reserves of 1,491,910,000 tons.

FRANCIS COAL BED

The Francis coal bed is also known as the Hazard No. 8, Fugate,
and Flag. These names originated in different parts of the Hazard
reserve district but represent the same bed or beds at approximately
the same stratigraphic position. However, some correlations are
tentative as reserves occur in isolated areas.

The Francis coal bed lies above the Fire Clay coal bed from a
minimum of 225 feet in Breathitt County to a maximum of 725 feet
in Leslie County. An interval of 15 to 140 feet down to the Hazard
No. 7 also is greatest in the southern part of the district.

The principal distribution of the Francis coal bed is in eastern
Breathitt County and northern Knott County where it crops out on

620706—62——9
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the upper hill slopes. Scattered hilltop occurrences of estimated
reserves extend southward through Perry and Leslie Count,les to
northern Harlan County.

In areas of estimated reserves the thickness of the coal ranges from
14 to 96 inches and commonly averages 40 inches or more, excluding
partings. The bed is thick enough to be mined but partings, which
are generally 6 to 12 inches thick, split the bed into three benches in
many areas. Because of these partings and the presence of more
desirable coal 50 to 100 feet above or below the Francis in many areas,
the Francis coal bed has not been commercially mined. However,
the bed is a source of fuel for local residents who work it at many
localities. Mining in the Francis coal bed is for the most part un-
economical at present but the bed contains large reserves which may,
after sufficient cleaning, become an important source of fuel in the
future.

Analyses, on an as-received bas1s of a sample collected in Knott
County (Welch, 1958, p. 602; Bureau of Mines laboratory No.
D-93340) and two samples collected in north-central Perry County
(Bureau of Mines laboratory Nos. E-16519 and E-17288) by the
U.S. Geological Survey show the following range in composition and
calorific values:

Low High Low High
Moisture.....cocoooo percent_. 2.8 5.4 5.3 12.7
Volatile matter....__... do_... 36.5 40.1 .8 18
Fixed carbono.eeeoaoooe do-... 48.0 | 51.4 - .
12,150 13,470

The total estimated original reserves in the Francis coal bed,
416,610,000 tons, are essentially the same as remaining reserves, as
mined-out areas are of negligible size.

. HINDMAN COAL BED

The Hindman coal bed, also known as the Hazard No. 9 bed in
Perry County and the Helton bed in southern Leslie County, is the
highest bed mined in the central part of the Hazard reserve district.
Previously the Helton coal bed has been considered to be stratigraphi-
cally higher than the Hindman coal but, on the basis of southward
thickening of the stratigraphic section, it seems very likely that these
coal beds are correlatives. Reserves in the Hindman coal bed are
limited to small hilltop areas in the central and southern parts of the
district. v

The Hindman coal bed lies about 320 to 880 feet above the Fire
Clay coal and 40 to 150 feet above the Francis coal. It is identified
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at many localities by the presence of marine fossils in the overlying
shale. In the central and southern parts of the district the thickness
of the coal is generally more than 42 inches and ranges from 50 to 70
inches in most areas. The Hindman coal thins northward and in
central Breathitt County cannot be identified with certainty. In this
area the coal bed that occurs about 40 feet above the Francis coal bed
and underlies the Lost Creek limestone of Morse (1931, p. 304) may
" be the Hindman. _

Impurities in the Hindman coal bed consist of thin shale partings
and irregular layers of pyrite nodules. The range in composition and
calorific values of two columnar samples collected by the U.S. Geo-
logical Survey from the Eblen Coal Co. mine in Perry County and the
Bluebird Coal Co. mine 6 in Knott County, on an as-received basis,
is as follows (Johnston, Stafford, and Welch, 1955; Bureau of Mines
laboratory Nos. D~49808 and D-54488):

Low High : Low High
Moisture.........._. percent.. 3.1 3.9 Ash oo ... percent.. 5.5 8.4
Volatile matter_........ do.... 36.8 37.2 || Bulfur.cceceoiacaaaaas do.... 1.8 2.5
Fixed carbon.......__ do-.-- 51.7 53.4 ||-
Oalorific value.......... Btu..| 13,130 13, 350

Mining of the Hindman coal is most extensive near Hazard, where
it has been worked by underground and strip methods. Of the total
estimated original reserves of 340,660,000 tons, approximately 5 per-
cent has been mined and lost in mining.

SKYLINE COAL BED

The Skyline coal bed, a probable correlative of the Richardson coal,
is the highest bed mined in the northeastern part of the Hazard
resource district. It crops out in the ridge tops of eastern Breathitt
and northern Knott Counties (pl. 14) and lies 220 to 280 feet above
the Francis coal, which is the next underlying coal bed of notable
thickness. '

The Skyline coal, which is as much as 167 inches thick excluding
partings, is the thickest coal bed in the district. It contains several
partings of shale and impure coal. In a northeasterly direction the
Skyline coal splits into two benches which are separated by 10 to 80
feet of shale, siltstone, and sandstone. The lower bench ranges from
20 to 99 inches in thickness and the upper bench, although it is gen-
erally less than 28 inches thick, attains a maximum thickness of
77 inches. -

Analyses, on an as-received basis, of three channel samples from the
Skyline strip mine in Breathitt County show the following range in
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composition and calorific values (Weleh, 1958, p. 602; Bureau of
Mines laborary Nos. D-93338, D-93336, and D-93337):

Main Upper bench | Lower bench
Skyline of Skyline of Skiline
coal bed coal bed coal bed

Moisture - percent__ 5.2 4.1 5.3
Volatile matter do..-- 36.4 35.8 37.1
Fixed carbon do.. 52.2 50.5 54.3
Ash____. do_... 6.2 9.6 3.3
Sulfur._ do.... .8 .8 .8
Calorific value. Btu.. 12, 860 12,430 13,320

The Skyline coal bed was worked by large strip mines which have
depleted approximately 28 percent of the total estimated original
reserves of 25,100,000 tons.

PRODUCTION

Coal is reported to have been mined from the Hazard reserve dis-
trict for about 100 years, but large scale commercial production has
been limited to the past 50 years (table 4). Production reached a
peak of about 19.5 million tons in 1948 and has levelled off at an
annual average of about 13.3 million tons in recent years (1952-55).
Most of this coal was mined from the Upper Elkhorn No. 3, Fire
Clay, and Hazard No. 7 coal beds. Locally, all the coal beds are
accessible by drift entry, which is the principal mining method in the
district. Large stripping operations are limited to a few areas where
coal beds near the hilltops are mined. Mining by slope entry, at a
depth of approximately 300 feet, is in operation at one locality in
eastern Breathitt County.

Production in the Hazard reserve district is mostly from Letcher
County, which has supplied 46 percent, and Perry County, which
has supplied 42 percent of the total coal mined (fig. 8). Knott,
Leslie, and Breathitt Counties are of lesser importance, with 5, 4,
and 3 percent of the total mined coal, respectively. The total re-
corded production, through 1955, from the Hazard reserve district—
454,266,900 tons—represents about 4 percent of the total estimated
reserves.

SUMMARY OF RESERVE ESTIMATES

Coal beds in the Hazard reserve district contain a total estimated
reserve of 11,062,370,000 tons. Approximately 26 percent of this
total tonnage is in beds more than 42 inches thick, 37 percent is in
beds 28 to 42 inches, and 37 percent in beds 14 to 28 inches. In the
categories of reliability, 35 percent of the total estimated reserves is
classified as measured, 40 percent as indicated, and 25 percent as in-
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ferred. These three categories show the following distribution ac-
cording to thickness classifications:

Percent of total tonnage in beds of

indicated thickness
42 inches 28 to 42 14 to 28
or more inches inches
Measured 48 36 18
Indicated 20 40 40
Inferred 8 32 60

The actual coal reserves in the Hazard reserve district are possibly
much greater than those calculated, as some of the beds, mostly those
beneath the Whitesburg coals, underlie large areas where there has
been little or no core drilling. As these beds are of commercial im-
portance in the outcrop areas, it is likely that they also contain
reserves where subsurface prospecting is lacking. Therefore, undis-
closed reserves probably will increase considerably the total calcu-
lated reserves based on present information.

COAL BEDS OF THE SOUTHWESTERN RESERVE DISTRICT
By Erwin J. Lyons

LOCATION

The Southwestern reserve district of the Eastern Kentucky coal
field contains about 3,400 square miles and is triangular in shape
(pl. 15). The district includes all of Clay, Knox, Laurel, Lee,
McCreary, and Owsley Counties, and parts of Bell, Clinton, Estill,
Jackson, Madison, Pulaski, Rockcastle, Wayne, and Whitley Coun-
ties, a total of 15. Within the Southwestern reserve district are the
producing areas of Barbourville, Corbin, Jellico, Manchester, McKee,
Somerset, and Whitley City.

The boundaries of the Southwestern reserve district are the north
lines of Estill and Lee Counties; the east lines of Lee, Owsley, Clay,
and Bell Counties; the Pine Mountain fault; the Kentucky-Tennessee
State line; and the Pottsville escarpment (pl. 1).

DRAINAGE AND TOPOGRAPHY

The largest rivers in the Southwestern reserve district are the
Kentucky and the Cumberland (pl. 1). The Kentucky River flows
northwestward through the northern part of the district. Its largest
tributaries are the South Fork of the Kentucky River which flows
northward through the eastern part of the district, and Station Camp
Creek, which flows northward through the northwestern part of the



COAL BEDS OF THE SOUTHWESTERN RESERVE DISTRICT 125

district. The main tributaries of the South Fork of the Kentucky
River are Goose Creek and Red Bird River.

The Cumberland River flows westward through the southern part of
the district; its largest tributaries are the Rockecastle River, which
flows into the Cumberland River from the north, and the South Fork
of the Cumberland River, which enters the Cumberland from the
south. The Kentucky River and its tributaries drain the northern
and eastern parts of the district and the Cumberland River and its
tributaries the southern and western parts.

The Southwestern reserve district contains three physiographic
units: the westward-facing Pottsville escarpment with its character-
istic sandstone cliffs, natural bridges, gorges, and waterfalls; a bench-
like area immediately southeast of the escarpment, which was formed
on resistant sandstone beds; and an upland region farther east whose
pattern is one of crooked valleys, winding ridges, steep slopes, and a
scarcity of flatlands.

TRANSPORTATION

U.S. Highways 25—including 25 East and 25 West—27, and 421
are north and south roads through the district and are linked by
Kentucky State Routes 30, 80, and 92 (pl. 3).

Railway transportation is furnished by the Southern Railway
System in the southwestern part of the district and by the Louisville
and Nashville Railroad in the northern, central, and eastern parts.

The Kentucky River is navigable from a short distance above
Beattyville, in the northeastern part of the district, to the Ohio River.

SOURCES OF DATA

Most of the information about this district was obtained by recon-
naissance fieldwork by members of the U.S. Geological Survey (pl. 2).
This information was supplemented by data from reports and records
of the Kentucky Geological Survey, the Department of Economic
Development of Kentucky, and several coal companies. The princi-
pal sources of published information relating to the western part of the
district and the coals of the Lee formation are reports by Crandall
(1891), Sullivan (1891), Fohs (1912), and Miller (1910). Information
about the eastern part of the district and coals of the Breathitt
formation is given in some of the above reports and also in reports by
Hodge (1910, 1918a, 1918b), Crandall and Sullivan (1912), Russell
(1918), and Jillson and Hodge (1919).

STRATIGRAPHY

The Pennsylvanian system in the Southwestern reserve district is
represented by the Lee and Breathitt formations, the Lee formation
being the older. The boundary between the two is at the base of the
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Lily coal or its equivalents (fig. 9) or, where this coal is absent, at
the top of the Corbin sandstone of the Lee formation.

The Lee formation is best exposed in the Pottsville escarpment
along the western margin of the district. Eastward from the escarp-
ment the Lee formation is overlain by the Breathitt formation, and
in the eastern part of the district the Lee is exposed only in the larger
and more deeply eroded valleys and in some of the areas underlain
by structural highs.

The contact of the Lee formation with the underlying Mississippian
rocks is disconformable. The pre-Pennsylvanian erosion surface
locally has a relief as great as 100 feet in the district. Where the
Mississippian rocks are limestone or red or green shale, or where the
basal bed of the Lee formation is sandstone or conglomerate, the
contact is easily recognized. In places, however, the Mississippian
rocks and the rocks of the Lee formation have similar lithologic
characteristics, and the position of the contact is not easily determined.

The thickness of the Lee formation increases from about 350 feet
in Lee County to 800 feet or more in McCreary County (Miller, 1910,
p. 6-7). The Lee consists of conglomerate, sandstone, siltstone, shale,
underclay, and coal. The rocks most characteristic of the Lee forma-
tion are the quartz-pebble conglomerates which are massive, cliff
forming, and coarse grained in many places. The pebbles are scattered
through the rock or are concentrated in bands or lentils. The Rock-
castle and Corbin units of Campbell (1898) and the Livingston member
of Miller (1910, p. 9-10) are conglomerates of this type, although the
Corbin is much less conglomeratic than the others and is a sandstone
in many exposures. In the Breathitt formation quartz-pebble con-
glomerate beds are known only in a very few localities (Wanless, 1946,
p. 12), and pinkish, friable sandstone, closely resembling the Cobin,
was found about 70 feet above the Lily coal in the Stearns quadrangle
and in the interval between the Bacon Creek and Blue Gem coal beds
in the Manchester quadrangle.

The thickest exposures of the Breathitt formation are in the extreme
southeastern and eastern parts of the district, particularly in the north
half of the Pineville quadrangle and the south half of the Big Creek
quadrangle where about 1,000 feet of the formation is exposed. In
the Hazard reserve district to the east the Breathitt formation thickens
markedly from north to south, but in the Southwestern reserve district
it thickens from the northeast to the southwest, that is, from the
Big Creek to the Stearns quadrangle. The amount of thickening in
the Southwestern reserve district is only about 150 feet and is entirely
in the interval between the Moss and Fire Clay coal beds (fig. 9).
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In addition to the coal and underclay and very little limestone, the
rocks of the Breathitt formation consist of shale, sandstone, and silt-
stone. These rocks are much like those of the Lee formation, the
. most noticeable difference being the higher content of mica and the
lower content of quartz of the sandstone in the Breathitt.

The Kendrick shale member and the Magoffin beds of the Breathitt
formation are not well exposed in the Southwestern reserve district.
The Kendrick shale member was not recognized except possibly in
one drill hole. Hodge (1918b, p. 85) noted a thin, fossiliferous lime-
stone, which probably represents the Magoffin beds, above the Hamlin
coal in the Goose Creek area but found it in only two localities. The
- Fire Clay coal bed which, because of its distinctive flint clay partings,
is one of the best marker beds of the Breathitt formation throughout
most of the Eastern Kentucky coal field. However, it has too limited
a distribution in the Southwestern reserve district to be useful for
correlation (pl. 10).

GEOLOGIC STRUCTURE

The rocks of the Southwestern reserve district have a regional dip
to the southeast, about 20 feet per mile. Superimposed on this gentle
regional dip are anticlines, synclines, domes, and basins. The only
large faults are the Mount Vernon fault in Rockecastle County and
the White Mountain fault and an unnamed fault in Bell County (pl. 4).

The trends of the larger folds, such as the Rockcastle River uplift,
the Eastern Kentucky syncline, and the Artemus anticline, are north-
east, in general parallel to the Pine Mountain fault. The trends of
many of the smaller folds, however, vary from this direction.

The Rockeastle River uplift is in Laurel, Clay, and Owsley Counties.
As described by McFarlan (1943, p. 145), it is about 30 miles long and
10 miles wide, and has a maximum closure of 80 feet. Jillson (1926,
P- 229) states that well records indicate the interval between the top
of the Mississippian rocks and the Lily coal increases southeast from
the uplift.

The Artemus anticline is in Knox and Whitley Counties. Two
pronounced domes about 5 miles apart are on the anticline in the
Barbourville quadrangle (Jillson and Hodge, 1919, p. 4-7; Theis, 1949).
Because of this structure, the Lee formation is exposed at the surface
in this area. '

The southwestern extension of the Eastern Kentucky syncline lies
north of the Artemus anticline in Knox County. To the northeast
this syncline, according to McFarlan (1943, p. 137), is a distinct
basin with a closure on the 900-foot contour line of the Fire Clay coal,
but in the Southwestern reserve district the basin is not well defined.
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COAL BEDS OF THE LEE FORMATION

- As many as fifteen coal beds are in the Lee formation in some parts
of the Southwestern reserve district, but only three, the Hudson,
Beaver Creek, and Barren Fork, have been correlated throughout the
area. Although most of the coal beds, other than these three, are
thin and do not extend any great distance, some are thick enough
and of wide enough extent to be mined. These are included in the
discussion below according to their stratigraphic position and, except
for the Stearns No. 1% coal bed, have been designated as ‘“Uncorre-
lated” coal beds (fig. 9).

Plate 5 shows the distribution of all the coal beds of the Lee
throughout the Southwestern reserve district.

UNCORRELATED COAL BEDS

In the northern and eastern parts of the Tyner quadrangle a coal,
known locally as the “Bottom seam,” is present about 75 feet above
the Mississippian rocks and about 50 feet below the position of the
Hudson coal. The maximum measured thickness of the bed is 39
inches. It has been mined from strip pits in a few localities in the
quadrangle. Total estimated original reserves in all reliability cate-
gories are 36,810,000 tons.

In the west-central part of the Livingston quadrangle a coal bed
25 to 45 feet below the Hudson coal may be a correlative of the
“Bottom seam.” In this area the maximum thickness of the bed is
22 inches. Total estimated original reserves, all classified as inferred,
amount to 3,990,000 tons.

HUDSON COAL BED

The Hudson coal bed, also called the Lee No. 1, the Stearns No. 1,
the Livingston, and the Parting bed, has been identified throughout
the Southwestern reserve district. In most places it is too thin to
be mined and in others it is absent, having never been deposited
because of the topographic relief of the pre-Pennsylvanian surface.

The interval between the Hudson coal and the Mississippian rocks
ranges from 20 to 100 feet. Reserves of workable thickness were
found only in the Barthell and Stearns quadrangles in the southern
part of the district, where the maximum thickness of the bed is 76
inches, and in the Livingston quadrangle in the northern part, where
the maximum thickness is 52 inches.

The Hudson bed is common banded coal in most places, but in
some exposures in the Livingston quadrangle the.upper part of the
bed is cannel coal. Miller (1910, p. 16) stated that the coal has a
parting which may thicken from a few inches to several feet in a short
distance, but this parting was seen only in the Livingston quadrangle
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in a few places. Analyses, on an as-received basis, of mine samples
from the Co-Operative, the Fidelity, and Stearns No. A mines in
McCreary County show the following range of composition and
calorific values (Fieldner and others, 1944, p. 117):

Low High Low High
3.1 3.8 || Asheocmvemcao oo percent. . 5.7 9.9
Volatile matter.. 35.5 39.4 || Sulfur.eooooooooo_- do_.. 1.9 3.4
Fixed carbon 50.0 54.0
Calorific value_._....... Btu..| 12,870 13,490

When the Hudson coal was first opened, most of the production
was from the area adjacent to the Cumberland River in the northern
half of the Cumberland Falls quadrangle. In recent years production
has been largely from the Barthell quadrangle in McCreary County,
the Livingston quadrangle in Rockcastle, Jackson, and Laurel
Counties. It is probable that much of the coal that is readily acces-
sible from outcrop has been mined out, especially in the northern part
of the district.

Total estimated original reserves of the Hudson coal in all three
reliability categories amount to 188,010,000 tons, of which 93,650,000
tons is in the southern part of the district and 94,360,000 tons in the

northern.
STEARNS NO. 1} COAL BED

The Stearns No. 1} coal bed has been mined rather extensively in
the Barthell and Stearns quadrangles in McCreary County. It lies
10 to 25 feet above the Hudson coal. The maximum thickness of the
bed is 68 inches. Analyses, on an as-received basis, of six mine
samples from the Worley mine in the Barthell quadrangle show the
following range of composition and calorific values (Fieldner and
others, 1944, p. 118):

Low High Low High
Moisture....c-cemona percent.. 3.7 4.4 || Ashooooceaaas percent.. 3.5 5.4
Volatile matter-_.......do-._. 35.0 38.2 || Sulfur.cocmccomacaaaaas do.... 0.5 0.7
Fixed carbon........... do.... 54.6 55.9
: Calorific value........._ Btu-.| 13,390 13,910

" The last reported production from the Stearns No. 1% bed was in
1953 from the Barthell quadrangle. It is probable that most of the
coal easily accessible from the outcrop has been mined out. Total
estimated original reserves in all three reliability categories amount

to 26,090,000 tons.
BEAVER CREEK COAL BED

Probably the most widely distributed of the coal beds in the Lee
formation is the Beaver Creek bed, also called the Stearns No. 2,
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the New Livingston, and the Beattyville bed. It extends almost
continuously from the Pall Mall quadrangle in the extreme south-
western corner of the district to the Beattyville quadrangle in the
northeastern part of the district. The largest gap in its known dis-
tribution is in the northern part of the Dykes quadrangle. In the
westermost quadrangles, the Pall Mall, Monticello, and part of the
Burnside, relatively small hilltop areas are underlain by the Beaver
Creek coal. To the east the coal goes below drainage approximately
along a line extending from the eastern part of the Barthell quad-
rangle to the Cumberland Falls quadrangle to the eastern part of the
Livingston quadrangle to the Beattyville quadrangle.

The interval between the Beaver Creek and Hudson beds ranges
from 30 to 140 feet. In some places, especially in the northern part
of the district, the Hudson bed is absent and the Beaver Creek coal
in some localities is only 20 feet above the Mississippian rocks. The
maximum. thickness of the Beaver Creek bed ranges from 34 to 72
inches. The thinner beds are in the Mount Vernon and Livingston
quadrangles and the thicker in the Barthell and Stearns quadrangles.
In a few exposures the coal contains a parting of clay or shale and
lenses or stringers of iron sulfide. A 6-inch layer of ¢annel coal was
found at one locality in the Burnside quadrangle, and Miller (1910,
P. 26) reports the occurrence of a 10-inch layer of cannel coal along
the Rockecastle River in Pulaski County. Analyses of two mine
samples, on an as-received basis, from the Stearns No. 1 mine in
McCreary County show the following range in composition and
calorific values (Fieldner and others, 1944, p. 117):

Low High Low High

Molsture...—coooo- percent. . 2.4 2.7 || ASHaccmmoa s perceht... 10.1 12.5

Volatile matter.......-- do-... 37.5 40.8 || Sulur................. do..-.. 3.2 3.4
Fixed carbon........... do.... 46.7 47.3

Calorific value......---- Btu--| 10,380 13,330

The roof is shale, silty shale, or siltstone, overlain in places by sand-
stone which rests directly on the coal where the shale or siltstone is
absent.

In recent years the larger part of the production of the Beaver Creek
coal has come from McCreary, Pulaski, and Lee Counties. Total
estimated original reserves in all three reliability categories amount to
666,380,000 tons. :

BARREN FORK COAL BED

The Barren Fork coal is known also as the Stearnes No. 3, the
Corley, Hollow, and the Bond bed. It is exposed in three fairly large
areas: the Livingston and the Tyner quadrangles; the Dykes and the
London quadrangles; and the Burnside and north half of the Cum-
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berland Falls quadrangles. Smaller areas in which the coal is found
are in the Beattyville and the Irvine quadrangles, the Mount Vernon
and the Livingston quadrangles, and the Stearns and the north half of
the Barthell quadrangles.

The interval between the Barren Fork and Beaver Creek coals in
the northern part of the district ranges from 90 to 160 feet. It in-
creases southward, however, and in the southern part the range is
from 150 to 260 feet. The maximum thickness of the bed is 51 inches,
but in the extreme northeastern and southwestern parts of the district
the bed is much thinner and in some areas is not thicker than 16 inches.
Fohs (1912, p. 62-63) reported a thickness of 85 inches in Rockeastle
County, but this was not confirmed. Most of the coal is common
banded, but a few exposures contain layers of cannel coal. The coal
contains only a few partings of clay or shale; however, a single parting
may be as thick as 3 feet. Iron sulfide lenses, as much as one-half
inch thick, are not uncommon.

The roof rock of the coal is shale or siltstone containing ironstone
concretions. A sandstone bed overlies these rocks in many of the
exposures and, where they are absent, forms the roof rock of the coal.
The sandstone is very fine to medium grained, thin bedded to massive,
and conglomeratic in places, and it reaches its maximum thickness of
80 feet in the southern part of the district.

Present production from the Barren Fork coal is largely from Jack-
son County, with a smaller tonnage coming from Laurel and McCreary
Counties. Most of the coal is mined underground, but some of it is
mined by surface stripping. The Barren Fork mines in McCreary
County at one time were large producers but are now shut down.
Total estimated original reserves in all three reliability categories
amount to 438,630,000 tons.

UNCORRELATED COAL BEDS

In the Tyner quadrangle a coal bed 25 to 55 feet above the Barren
Fork coal probably is the same as a bed that lies 145 to 200 feet
below the Lily coal in the Stearns quadrangle. In the Tyner quad-
rangle the bed is no more than 15 inches thick and is exposed only in
small areas in the northern and central parts of the northwest quarter
of the quadrangle. In the Stearns quadrangle the bed has a maxi-
mum thickness of 21 inches and is found only in the southwestern
part of the northeast quarter of the quadrangle. The coal is mined
only for domestic use. In the Tyner quadrangle where all the esti-
mated original reserves are classified as inferred, they total 9 million
tons. In the Stearns quadrangle, where they are class1ﬁed as indi-
cated and inferred, they total 17,450,000 tons.

In the southwestern quarter of the Beattyville 15-minute quad-
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rangle, at a vertical interval of 110 to 150 feet above the Barren Fork
coal, is an unnamed and uncorrelated coal bed that has a maximum
thickness of 46 inches. The roof rock is a black shale, silty shale, or
siltstone overlain by a thin- to medium-bedded sandstone which,
where the shale or siltstone is absent, forms the roof rock. There are
two commercial mines in the coal. Estimated original reserves in all
three reliability categories total 33,060,000 tons.

In the northeastern quarter of the Beattyville 15-minute quad-
rangle are isolated occurrences of a coal bed, averaging 15 inches in
thickness, at about the same stratigraphic position as the coal described
above. Where this coal is absent, a sandstone containing coal frag-
ments or a very carbonaceous claystone is present. In a few places
the coal is mined for domestic use. Estimated original reserves, all
in the indicated and inferred categories, total 3,400,000 tons.

What is probably the same coal occurs about 110 feet below the
Lily coal in the Corbin and the Stearns quadrangles. The maximum
thickness of the bed is 36 inches in the Stearns quadrangle and 20
inches in the Corbin quadrangle. At one small mine in the Stearns
quadrangle the coal has a bony streak near the top of the bed. In
both quadrangles the coal has been mined by open-pit methods, and
in the Stearns quadrangle an underground mine also was operated.
Estimated original reserves in all three reliability categories total
10,780,000 tons for both quadrangles.

COAL BEDS OF THE BREATHITT FORMATION

The Breathitt formation of the Southwestern reserve district con-
tains 15 named coals of which 13 are thick and extensive enough to
warrant computing reserve tonnages (fig. 9). In addition, there are
a number of uncorrelated coals, but reserves were calculated for only
one of them.

LILY COAL BED

The Lily coal originally was called the No. 1 coal because of its
position as the first extensive coal above the “Conglomerate” or Lee
formation. Miller (1910, p. 55) called it the No. 4 because it is the
fourth extensive coal above the base of the Pennsylvanian system.
At the present time it is known in the southern part of the district
as the Swamp Angel, River Gem, and Williamsburg bed; in the central
part as the Lily, Manchester, Horse Creek, and Pittsburgh bed; and
in the north, in Lee and adjoining counties, as the Zachariah bed.

In the Southwestern reserve district the Lily coal is present in four
separate areas (pl. 6). The southernmost area is in McCreary and
Whitley Counties in the Stearns and Jellico quadrangles and in the
southern part of the Corbin quadrangle. Northeast of this area,
mostly in Knox County, is a relatively small area in the Barbourville
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quadrangle. The largest of the four areas is mostly in Laurel and
Clay Counties, occupying the northern part of the Corbin quadrangle,
parts of the London, Manchester, and Big Creek quadrangles, and
the southern part of the Booneville quadrangle, and a very small
outlier in the Livingston quadrangles. The fourth and smallest of
the areas is in Lee and Owsley Counties in the Beattyville quadrangle.
This last is a part of the area of the Zachariah coal of Wolfe and
Breathitt Counties in the Licking River and Hazard reserve districts,
respectively., Each of these four areas is discussed separately.

In the southernmost area the Lily coal goes below drainage in the
Jellico quadrangle about half a mile north of the Kentucky-Tennessee
State line and about 2 miles east of the western border of the quad-
rangle (pl. 6). The bed is close to drainage level, however, at about
the center of the quadrangle where it is mined from the valley bottoms
by open-pit methods,

In this area the Lily coal thickens to the east and northeast, the
maximum thickness increasing from approximately 25 inches in the
Stearns quadrangle to approximately 35 inches in the Jellico to more
than 40 inches in the Corbin quadrangle. In the western part of the
area lenses of iron sulfide, and less commonly of bony material, were
found in some exposures of the Lily. None were found in the eastern
part. A parting of siltstone, shale, or rashy material, usually in the
upper part of the bed, was seen in a few outcrops, most of them in
the Stearns quadrangle. The thickest parting noted was 18 inches.
The following analysis of the Lily coal is of a delivered sample from
the Campbell River Gem mine (open pit) in McCreary County (Aresco
and others, 1956, p. 21):

Moisture (as-received)..percent.. 4.0 Ash (dry)....____._.__. percent__. 10.9
Volatile matter (dry)-..._. do____ 40. 0 Sulfur (dry) - .ce_oo.____ do._... 3.3
Fixed carbon (dry)...____ do____ 49. 1| Calorific value (as-received)

Btu.. 12, 620

In most exposures of the coal the roof rock is siltstone or shale, not
uncommonly containing ironstones. A roof rock of sandstone was
seen at only one locality in the Jellico quadrangle.

Production of the Lily coal in this area has been predominantly by
strip-mining methods. Estimated original reserves in all three relia-
bility categories total 247,990,000 tons.

In Knox County in the Barbourville quadrangle the Lily coal occurs
in an eastward-trending band through the north half of the quad-
rangle. The bed crops out in this area because of the Artemus anti-
cline, the highest parts of which are in the northwest and northeast
quarters of the quadrangle (Jillson and Hodge, 1919, p. 4-7; Theis,
1949). At present (1955) very little, if any, coal is mined from the
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Lily bed in this area, and most of the old mines are caved so that
the coal could be examined in only two exposures. The greatest
thickness measured was 20 inches, but a maximum thickness of 30
inches was reported. Jillson and Hodge (1919, p. 34) state that there
is no parting in the Lily coal in this area, but that at one locality
there is a rider coal 20 feet above the seam. Estimated original
reserves in this area in all three reliability categories total 44,340,000
tons.

The Lily coal in the east-central part of the Southwestern reserve
district is exposed best in Laurel and Clay Counties (pl. 6). Except
for a small outlier in the Livingston quadrangle, the seam has been

“eroded or thins to less than 14 inches north and west of the London
and Manchester quadrangles, and west, north, and northeast of the
Booneville quadrangle. The coal is below drainage to the south and
east.

The Lily is common banded coal except in the London and Boone-
ville quadrangles, where cannel coal either makes up the entire bed
or forms a layer on top of the banded coal. In the western part of
the area, mostly in the London quadrangle, the coal has a bony streak
in the middle or near the top of the bed and in many of its outcrops
also has lenses of iron sulfide. Shale partings, which are as much as
7 inches thick in some exposures, are more rare. Analyses, on an
as-received basis, of 21 tipple samples of Lily coal from 6 mines in
Clay County show the following range in composition and calorific
values (Fieldner and others, 1944, p. 61-62):

Low High Low High

Molsture........... percent.. 3.0 720 ASho et percent__ 4.2 8.8

Volatile matter.._...___. do.... 33.2 39.1|) Sulfur ..o _..o___.. do... .9 2.7
Fixed carbon. ... do.... 50.6 . 8

Calorific value....._._. Btu__| 12,9040 13.970

In the eastern part of the London quadrangle and in the west-central
part of the Manchester quadrangle, a rider coal overlies the Lily at an
interval ranging from 6 to 18 feet. The rider has a maximum thick-
ness of 15 inches. A shale that overlies the rider contains Lingulas in
some places.

Throughout most of its extent the roof rock of the Lily coal is shale
or claystone, which in some outcrops contains ironstones or Lingulas,
the last occurring mostly in the eastern part of the London quadrangle.
In the Manchester quadrangle and in the Booneville quadrangle, the
shale and claystone roof is absent and sandstone forms the immediate
roof,

620706—62——10
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Production in this area has been by both underground and strip-
mining methods, most of the strip mining being done in Laurel County.
Estimated original reserves in all three reliability categories total
510,000,000 tons.

The most northern and smallest area of Lily coal in the South-
western reserve district is in the Beattyville quadrangle in Lee and
Owsley Counties. The coal in the northeastern part of Beattyville
quadrangle is a part of the area of Zachariah coal in the Licking River
reserve district and is described under that name in the section on that
district. In the Beattyville qudrangle the maximum thickness of the
bed is 46 inches, but it thins to less than 14 inches in a short distance
to the north and west. In most places the coal is in two benches
separated by shaly partings and overlain by siltstone and silty shale.
Erosion has removed not only the roof rock but also the upper bench
of the coal in some places, and a very fine grained thin-to medium-
bedded sandstone has been deposited. A 3-inch rider coal 6 feet above
the main bed was seen in one exposure.

In recent years production from the Lily coal in this area has
been small. Estimated original reserves in both the Beattyville
quadrangle in all three reliability categories total 17,860,000 tons.

BACON CREEK COAL BED

The Bacon Creek coal is a thin but relatively persistent bed in
the southern, southeastern, and eastern parts of the Southwestern
resource district, largely in McCreary, Whitley, Knox, and Clay
Counties. It is also known as the Lower Blue Gem and, in Whitley
and McCreary Counties, as the Black Wax, and is correlated with the
Lower Elkhorn coal. The Bacon Creek coal lies from 120 to 180 feet
above the Lily coal throughout most of the area in which it is found,
but in the Stearns and the Jellico quadrangles the interval is 220 to
250 feet thick.

The coal is thin, its thickness averaging only about 17 inches in
those areas where the bed is 14 inches or more thick. The maximum
thickness measured was 23 inches. A parting was found at only one
locality, which was in the Jellico quadrangle. The roof rock is shale
except in four exposures in the northern part of the Jellico quadrangle,
where it is sandstone.

Commercial production from the Bacon Creek seam is not very
large, probably because in most of the areas where this bed is 14
inches or more thick the overlying coalbeds are thicker. The areas
for which reserves were computed are rather small and are in the
Stearns quadrangle, the northern half of the Jellico quadrangle,
the southern half of the Corbin quadrangle, and the western half of
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the Big Creek quadrangle. Estimated original reserves, all in the
indicated and inferred categories, total 20,860,000 tons.

UNCORRELATED COAL BED

In the Barbourville quadrangle are several areas of coal, which
locally is called the Mudslip. This coal is 25 to 30 feet below the Blue
Gem bed. In the few sections seen the coal bed was approximately
24 inches thick, and in one exposure it contained much iron sulfide.
The roof rock is sandstone or siltstone. Most of the coal is mined for
local domestic use. Estimated original reserves, classified as indicated
and inferred, total 10,980,000 tons.

BLUE GEM COAL BED

The Blue Gem coal is one of the more preferable coal beds in the
Southwestern reserve district. It is correlated with the Upper Elk-
horn No. 1 coal, the Lower Howard bed as defined by Russell (1918,
p. 197), and the No. 6 coal of Miller (1910, p. 61-62). The interval
between the Blue Gem and the underlying Bacon Creek coal ranges
from 30 to 150 feet, the maximum and minimum intervals both being
in the western part of the district. Within a 7%-minute quadrangle,
however, the range of interval is not more than 40 feet.

The largest area of Blue Gem coal is in Whitley and Knox Counties,
with small extensions into McCreary and Bell Counties (pl. 7). North
of this large area are four smaller ones—one each in Clay County and
in northern Knox County, and two in Laurel County. The largest
area has been limited on the west and northwest by erosion, and to
the south, east, and northeast the coal, except in a few places, lies
below drainage. The Pine Mountain fault terminates the coal bed
in the southeastern part of the Jellico quadrangle, and the coal thins
.to less than 14 inches in the Fonde quadrangle a little north of the
Pine Mountain fault, and along an east-west line in the south-central
part of the Barbourville quadrangle.

In the largest area of Blue Gem coal the maximum thickness is 36
inches, but the thickness of most of the bed is 20 to 25 inches. The
areas of thicker coal are relatively small. In Laurel County where
there are two small areas of Blue Gem coal, the bed is only 15 inches
thick, but in Clay County it is 33 inches thick and in northern Knox
County 23 inches. The Blue Gem coal throughout most of its extent
is a single bed of bright attrital coal, but in a few exposures the coal
is split by a shale parting as much as 3 inches thick, or it has a rashy
layer either on top of the coal or as a parting. Analyses of 3 tipple
samples of the Blue Gem coal from 1 mine in Knox County and of 13
tipple samples of the Blue Gem coal from 5 mines in Whitley County,
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on an ag-received basis, show the following range of composition and
calorific values (Fieldner and others, 1944, p. 109, 162, 163):

Low High Low High
Moisture. .o percent._ 2.4 6.3 (| Asho_ ool percent._ 1.4 8.7
Volatile matter......... do.... 33.7 44.4 |} Sulfur.... .o do---. 0.7 3.7
Fixed carbon. . ....... do-.-- 48.2 56.2
Calorific value..c..co... Btu-.| 12,820 14,170

The roof rock of the Blue Gem coal bed in the southwestern part
of the district is & grayish shale, separated from the coal in places by
a thin bed of black fissible shale. A fine-grained thin-bedded to
massive sandstone overlies the grayish shale in some exposures and,
where the shale is absent, lies immediately on the coal. The exposures
in which the sandstone forms the immediate roof, or is separated from
the coal by a thin bed of claystone, become more numerous to the
north and east in the Corbin and Barbourville quadrangles, and the
sandstone is the predominant roof rock in some areas. The sand-
stone also is a prominent cliff former in many places (Crandall and
Sullivan, 1912, p. 103).

Most of the Blue Gem coal is mined underground; only a small
amount is obtained by stripping. The major part of the production
is from Knox and Whitley Counties. Production from the Blue Gem
bed has decreased in this district in recent years. Many of the active
mines are truck mines and are relatively small producers. Decrease
in production possibly is due in part to the opening of thicker beds in
the area and in part to the increased cost of mining thin beds by hand
methods. In the largest area of Blue Gem coal in Whitley and Knox
Counties, estimated original reserves in all three reliability categories
total 452,670,000 tons. In the four smaller areas in Clay, Laurel, and
northern Knox Counties, estimated original reserves total 17,910,000
tons, all in the indicated and inferred categories.

JELLICO COAL BED

The Jellico coal is one of the more important coal beds of the
Breathitt formation in the Southwestern reserve district. 1t is known
as the Straight Creek coal in Bell County, the Beech Creek coal in
Clay County, and probably is the equivalent of the upper solit of the
Howard coal of Hodge (1918a, p. 6, 58; 1918b, p. 87) and the Upper
Howard coal as defined by Russell (1918, p. 196-197). It is corre-
lated with the Upper Elkhorn No. 3 coal in this report. The Jellico
coal lies 60 to 125 feet above the Blue Gem coal in the Southwestern
reserve district, but the range of interval in a particular area is not
more than 30 feet, except in the Barbourville quadrangle where it is
60 feet.
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The larger areas in which the Jellico coal occurs are in Whitley,
Knox, Bell, and Clay Counties, and from these, smaller areas extend
into eastern McCreary and Laurel Counties (pl. 8). To the west the
Jellico coal is eroded, and on the southeast it is terminated by the
Pine Mountain fault. The coal is below drainage to the east because
of the regional dip, and in the northern part of Knox County because
of the Eastern Kentucky syncline. No Jellico coal was found in
eastern Whitley County in the area around the junction of the Corbin,
Barbourville, Fonde, and Jellico quadrangles, probably because ex-
posures are poor, and it has not been prospected or mined because it
splits into thin seams.

The Jellico coal has a maximum thickness of 64 inches in the
Pineville quadrangle, and in a number of localities throughout the
district the bed is more than 42 inches thick, but most of these areas
of thicker coal are relatively small. The thickness of most of the
Jellico coal ranges from 28 to 42 inches. The Jellico is a single bed
throughout the most of its extent, but in a few places it is split by a
clay or shale parting, which, except in a very few exposures, is less
than 9 inches thick. Analyses, on a as-received basis, of 34 mine
samples of the Jellico coal from 9 mines in Bell County show the fol-
lowing range of composition and calorific values (Fieldner and others,
1044, p. 45-56):

Low High Low High

Molsture....oocceun. percent.. 2.0 5.1 || AShocoocmcccaaaaas percent.__ 1.2 7.4

Volatile matter_...._. do___. 34.8 40.5 || Sulfur. .o do__.. .7 1.7
Fixed carbon._._....... do.... 54.1 58.1

Calorific value.......... Btu..| 13,120 14, 600

The roof rock of the Jellico coal is shale, sandstone, and, in a few
exposures, siltstone. The shale is light to dark gray, thin and evenly
bedded, and contains a few ironstones. The sandstone overlies the
shale or, where the shale is absent, lies directly on the coal with an
erosional contact in many places. The sandstone is very fine to fine
grained, medium bedded to massive, crossbedded in some exposures,
and, in a few areas, forms a cliff. The lower part of the bed, in many
outcrops, contains coal fragments and lenses.

Most of the production of Jellico coal in the Southwestern reserve
district comes from Bell, Knox, and Whitley Counties with some in-
termittent production from I.aurel and McCreary Counties. Clay
County has no recent recorded production. For the past few years
the largest single producer has been Whitley County. Most of the
Jellico coal once was mined principally by underground methods, but
in recent years the tonnage produced by strip mining is approaching
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that from underground mines. Estimated original reserves in all
three reliability categories total 712,380,000 tons.

In the northern part of the district in the Beattyville quadrangle
a coal bed, which is correlated with the Jellico, is present in small
areas on the ridge along the Lee-Owsley County line. In the few ex-
posures seen, the coal was 34 to 39 inches thick and at one outcrop
had a half-inch shale parting. The roof is of sandstone. Estimated
original reserves, all in the inferred category, total 3 million tons.

MOSS COAL BED

The Moss coal, also known locally as the Rim or Dirty coal, is one
of the less important coals of the Southwestern reserve district. It
is correlated with the Amburgy bed. The interval between the Moss
and the underlying Jellico bed ranges from 60 to 140 feet in thickness,
in most localities from 75 to 115 feet. The largest area of Moss coal
is in Knox and Bell Counties, and smaller areas are Whitley, Clay,
Owsley, and Lee Counties (pl. 9). The largest area is terminated by
the Pine Mountain fault on the southeast; to the east the coal goes
below drainage in. the Pineville quadrangle.

The Moss coal is not more than 42 inches thick in most of the out-
crop area, and the average thickness is less than 30 inches. In one
locality in the Pineville quadrangle, the bed has a maximum thick-
ness of 51 inches. In the largest area in Knox and Bell Counties the
coal contains partings of clay or shale, which in most localities are
less than 20 inches thick but in some are as much as 30 inches. To
the west and north the partings become scarcer. The coal contains
small amounts of iron sulfide. In a few places a rider coal, less than
12 inches thick, lies approximately 10 feet above the main bed.

The roof rock of the Moss coal is shale or siltsone, overlain in places
by a sandstone bed, which lies directly on the coal where the shale or
siltstone is absent.

Although there is some production from the Moss, it is relatively
small. Recorded production for the years 1952, 1953, 1954 (Sisk),
and 1955 (Phalan) for the Southwestern reserve district is less than
100,000 tons. Estimated original reserves in all three reliability cate-
gories total 277,410,000 tons.

MILLS COAL BED

The Mills coal bed is not an important producer in the Southwest-
ern reserve district. It is correlated with the Whitesburg coal. The
interval between the Mills and the underlying Moss coal ranges from
115 to 165 feet, in most of the area being approximately 150 feet.
The largest area of Mills coal is in Knox County in the Pineville
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quadrangle. Smaller areas are in the Barbourville and Big Creek
quadrangles.

The maximum thickness of the Mills coal in the Pineville quad-
rangle is 33 inches, and the average thickness of coal that is more than
14 inches. thick is 21 inches. In this same area the coal in about half
of the exposures contains partings of clay or shale which range from 3
to 26 inches in thickness. The roof is sandstone or shale.

There had been no recorded production of the Mills coal from this
area in recent years. Estimated original reserves in all three relia-
bility categories total 45,220,000 tons.

FIRE CLAY COAL BED

The Fire Clay, one of the most important coal beds in the Eastern
Kentucky coal field, is a good producer and an important stratigraphic
marker. It is also called the Dean, Hazard No. 4, and No. 4 bed.
The interval between it and the underlying Moss coal ranges from 220
to 260 feet in the northern part of the district, and increases to a range
of 360 to 400 feet in the southern and southwestern parts. In two
small areas in the southwestern quarter of the Pineville quadrangle,
the thickness of the interval is extreme, being about 520 feet.

The two largest areas of Fire Clay coal in the Southwestern reserve
district are in eastern Clay County, and in southern Clay, northeastern
Knox, and northern Bell Counties (pl. 10). A smaller, but fairly
extensive, area of hilltop coal is present in southern Knox County
and the adjacent parts of Whitley and Bell Counties. To the west
of these larger areas are small outliers in Whitley, Knox, Laurel, and
Clay Counties.’

The greatest thickness of Fire Clay coal in this district is 80 inches,
and much of the coal is 30 to 45 inches thick. The coal is noted for a
parting of flint clay which, in the Southwestern reserve district, has a
maximum thickness of 7 inches and may be near the top, middle, or
bottom of the bed. This parting is not everywhere present, but was
found in this district in the Corbin quadrangle, the Fonde quadrangle,
the Barbourville quadrangle, the Pineville quadrangle, and the Big
Creek quadrangle. In some areas the coal also contains partings of
clay, shale, and siltstone, which in a few exposures are as thick as 42
inches, but commonly are less than 12 inches. As many as four
partings of this kind may be present in the bed at one locality. A
layer of cannel coal, less than 1 foot thick and of local extent, is found
in the Manchester and the Pineville quadrangles. Analyses, on an
as-received basis, of 7 mine samples from 2 mines in Bell County and
of 12 mine samples from 3 mines in Knox County, show the following
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range in composition and calorific values (Fieldner and others, 1944,
p. 50, 109):

Low High Low High
Moisture_....._._.__ percent.. 3.6 7.8 || Ashoo oL percent__ 5.0 8.1
Volatile matter....__..._. do_... 33.8 37.2 || Sulfur.. ... do.._. .6 1.3
Fixed carbon......_.... do.... 51.2 87.5
Calorific value.._..... Btu..| 12,580 13, 480

The roof rock of the Fire Clay coal bed is very fine grained to
medium-grained sandstone or shale overlain by sandstone. The
distribution of the sandstone and shale is irregular.

Production of the Fire Clay coal in the Southwestern reserve
district is largely from underground mines. Most, if not all, of the
tonnage is from Bell, Clay, and Knox Counties. From 1952 to 1954,
inclusive, the largest producer was Bell County, followed by Knox and
Clay Counties, in that order. In 1955, however, the largest tonnage
came from Clay County, with Bell County second and Knox County
third. Estimated original reserves for the entire district in all three
reliability categories total 475,490,000 tons.

FIRE CLAY RIDER COAL BED

The Fire Clay rider coal, also called the McGuire, Upper Fire
Clay, and Hazard No. 4A bed, is not an important bed in the South-
western reserve district. It overlies the Fire Clay coal at intervals
ranging from 5 to 70 feet. The smaller interval is in the Barbourville
quadrangle and the larger in the Pineville quadrangle. The largest
areas of the coal are in the northern part of the Pineville quadrangle,
but in the Barbourville qudarangle it is well exposed along a ridge on
the Knox-Bell County line.

The maximum thickness of the Fire Clay rider coal, excluding
partings, is 60 inches, but most of it is 28 to 42 inches thick. In many
of the exposures in the northern part of the Pineville quadrangle the
coal bed contains from two to six partings of clay or shale, and in
many places the total thickness of the partings exceeds that of the
coal layers. In the hilltop area in the Barbourville quadrangle
the coal in about half of the outcrops contains a single parting of
clay or shale, generally less than 9 inches thick. In the Pineville
quadrangle, layers of cannel coal are beneath or on top of the banded
coal or, in some places, the entire bed is cannel coal. Maximum
thickness of the cannel coal is 41 inches. Two analyses of mine or car
samples from Jacks Creek in Clay County show the following range of
composition, in percent, of the Fire Clay rider coal (Fieldner and
others, 1922, p. 33):
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Low High Low High
MoiSture. o oo ccceccccceaces 1.0 1,2 )] Ashe oo 5.9 6.0
Volatile matter............__. 27.9 33.4 |) Bulfureecceeoeciaaaaeeees .4 7
Fixed carbon. o ceooeccmceaans 59.7 64.9

The roof rock of the Fire Clay rider coal bed is shale overlain by
sandstone which, where the shale is absent, rests directly on the coal.

The Fire Clay rider is mined mostly for local domestic use and is
not an important producer. This is because of its limited area, the
presence of numerous partings in some areas, and the availability
nearby of other coals which are thicker or more easily mined. Esti-
mated original reserves in all three reliability categories total

103,960,000 toms.
LOWER HAMLIN COAL BED

The Lower Hamlin coal in the Southwestern reserve district occurs
mostly in Clay County, but small areas extend into Knox and Leslie
Counties. The Lower Hamlin coal lies 95 to 175 feet above the Fire
Clay coal. Its maximum thickness is 48 inches, but throughout most
of the area it is 20 to 30 inches thick. In most exposures, except
those in the eastern Big Creek quadrangle, the coal contains a parting
a few inches thick. Production is small and for local domestic use.
Estimated original reserves in all three reliability categories total
118,610,000 tons.

UPPER HAMLIN COAL BED

In the northern part of the Pineville quadrangle a coal bed lies
about 70 feet above the Lower Hamlin bed. This bed is here called
the Upper Hamlin coal and is the Haddix coal of Jillson and Hodge
(1919, p. 2, 29). In the Pineville quadrangle the coal generally is
less than 35 inches thick, but to the west the bed has a maximum
thickness of 58 inches. Partings of clay or shale are not uncommon,
in some places being present in such numbers and thicknesses that the
coal is not minable. Approximately half of the coal sections of
Jillson and Hodge (1919, p. 75, 77, 80-82) for the Pineville quadrangle
show cannel coal as much as 25 inches thick. So far as is known,
no coal is mined from this bed. Estimated original reserves total
21,370,000 tons, all in the indicated and inferred categories.

HADDIX COAL BED

The Haddix coal bed in the Southwestern reserve district is con-
fined exclusively to Clay and Leslie Counties, Clay County having
the larger area of coal. This coal is 100 to 165 feet above the Upper
Hamlin coal. The thickest coal is in the Big Creek quadrangle where
the thickness reaches a maximum of 70 inches, but throughout most
of the area the bed is 30 to 37 inches thick. The coal commonly has
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as many as five partings, most of them of clay or siltstone but a few
of sandstone. The thickness of the partings ranges from 0 to 3% feet.
Drilling has revealed a coal zone extending over an interval of about
20 feet in one or two places, but most of the individual coal layers in
the zone are less than 14 inches thick. No production has been
reported from this bed in recent years. Estimated original reserves
in all three reliability categories total 54,440,000 tons.

HAZARD COAL BED

The Hazard or Hazard No. 6 coal bed was seen at only one locality
in the south-central part of the Big Creek quadrangle in Clay County,
where 22 inches of bloom and weathered coal occur under a shaly
sandstone or siltstone roof (pl. 11). The Hazard coal lies about 55
feet above the Haddix coal in this area. So far as is known, there is
no production from the Hazard coal in this district. All estimated
reserves have been assigned to the inferred category and total 3,010,000
tons.’

ons HAZARD NO. 7 COAL BED

The Hazard No. 7 coal bed approximately 55 feet above the Hazard
bed, probably is the same, in most localities, as the coal called the
Flag by Hodge (1918a, p. 5) in his report on the coal beds of Goose
Creek and its tributaries in Clay County. The bed is not well exposed
or open in many places in the Southwestern reserve district. Only
four localities were found where the coal could be examined, and at
only one of these was the coal thicker than 14 inches; at this exposure
it was approximately 18 inches thick. No reserves were computed
for the Hazard No. 7 coal.

FRANCIS COAL BED

Information on the Francis or Hazard No. 8 coal bed was obtained
for only a few relatively small areas in the northeastern part of the
Pineville quadrangle (fig. 15). Hodge (1918b, p. 83) states that the
Francis bed is not of much importance and, where found, is thin in
this region. The Francis coal is approximately 105 feet above the
Hazard No. 7 bed. In most sections studied the coal is split by
sandstone, shale, or clay partings into benches which individually are
less than 2 feet thick. No production of this coal is known in this
district. Estimated original reserves, all in the indicated and inferred
categories, total 9,710,000 tons.

HINDMAN COAL BED

The Hindman or Hazard No. 9 coal bed is the highest recognized
coal in the Southwestern reserve district, lying approximately 115 feet
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above the Francis coal. It is known to be thicker than 14 inches in
only two small areas in the east-central part of the Pineville quad-
rangle. Hodge (1918b, p. 83) states that the Hindman usually lies
under a thick, soft shale and at some places contains a heavy clay
parting. Several of the exposures seen had one or more partings of
clay or shale, the thickest of which was 19 inches. The thickest coal
bed found was 53 inches and was in a single bench. No production
is known from this district. The only estimated reserves for the
Hindman coal are in the indicated and inferred categories and total

1,330,000 tons.
PRODUCTION

The earliest recorded production of coal in Kentucky was from the
Southwestern reserve district in 1790 (Eavenson, 1942, p. 300, 538).
Not until 1824, when the mines in Greenup County started producing,
was there any record of production from another district in the
Eastern Kentucky coal field. The Southwestern reserve district is
credited with more than half of the total production of eastern Ken-
tucky coal before the 1840’s, but thereafter this district lost its
dominating position and only during one decade—the 1890’s—did it
furnish more than half of the total production of eastern Kentucky
for a 10-year period. Since the 1920’s, it has produced less than 10
percent of the coal from the Eastern Kentucky coal field.

Three of the fifteen counties in the Southwestern reserve district—
Knox, McCreary, and Whitley—have accounted for about 70 percent
of the total production of the district (fig. 10). Bell County also has
had a large production but, because it lies largely within the Upper
Cumberland reserve district, it is included in the report on that dis-
trict. Of the remaining 30 percent of production, approximately 17
percent can be credited to Clay and Laurel Counties and 11 percent
to Jackson, Lee, Pulaski, and Rockcastle Counties. Clinton, Owsley,
Wayne, and Madison Counties produced the remaining one percent.
Estill County has no recorded production. Figure 10 shows the
yearly production from 1900 through 1955 of the five counties that
have been the largest producers in the Southwestern reserve district.
These five counties account for approximately 88 percent of the total
production of the district. The curves show in general three periods
of high production since 1900—one between 1910 and 1920, the second
in the 1920’s, and the third in the middle and late 1940’s. Total
recorded production for the Southwestern reserve district through
1955 amounts to 144,423,300 tons (table 8).
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SUMMARY OF RESERVE ESTIMATES

The original coal reserves in the Southwestern reserve district total
4,582,140,000 tons, of which 1,433,600,000 tons or 31 percent are in
the Lee formation and the remainder, 3,148,540,000 tons, in the
Breathitt formation (tables 9-11). About 48 percent of the total
tonnage is in beds 28 inches or more thick and 9 percent in beds 42
inches or more thick. Only about 7.5 percent of the total tonnage
is in the measured category, 39 percent in the indicated, and 53.5
percent in the inferred. The table below shows the distribution
according to thickness within these three reliability categories:

42 inches 28 to 42 14 to 28
Category or more inches inches
(percent) | (percent) | (percent)

Measured 23 47 30
Indicated 12 44 44
Inferred - oo cue e cmma e coas 5 35 60

Four counties contain about 67 percent of the total coal reserves of
the Southwestern reserve district. Clay County contains 21 percent
of the total; Knox, 20 percent; Whitley, 14 percent; and McCreary,
12 percent. All the reserves in Clay and Knox Counties and most of
those in Whitley County are in the Breathitt formation, but 85 percent
of the reserves in McCreary County are in the Lee formation. None
of the remaining 11 counties of the district contain more than 8 percent
of the total coal reserves, and for two counties, Estill and Madison,
no reserve tonnages were calculated, because apparently the amounts .
would be relatively insignificant.

COAL BEDS OF THE UPPER CUMBERLAND RIVER RESERVE
DISTRICT

By Henry L. SMmiTH

LOCATION

The Upper Cumberland River reserve district is i the southeastern
part of the Eastern Kentucky coal field between Pine Mountain on
the northwest and Cumberland Mountain on the southeast (pl. 1),
and includes parts of Letcher, Harlan, Bell, and Whitley Counties.
The total area of the district is approximately 800 square miles, with a
length of about 100 miles and an average width of about 8 miles.
Of this total area, about 67 square miles are in Letcher County, 423
in Harlan County, 288 in Bell County, and 22 in Whitley County.

This reserve district is divided by Rocky Face, a ridge between
Cumberland Gap and Pineville Gap, into two subdistricts (pl. 1); the
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Middlesboro subdistrict west of Rocky Face includes parts of Bell
and Whitley Counties and the Harlan subdistrict to the east includes
parts of Bell, Harlan, and Letcher Counties.

DRAINAGE AND TOPOGRAPHY

The Upper Cumberland River reserve district is drained entirely
by the Cumberland River and its tributaries. The Cumberland River
flows out of the district at Pineville Gap at an elevation of approx-
imately 1,000 feet. The principal headwaters of the Cumberland
River in the Harlan subdistrict are Poor, Clover, and Martins Forks.
In the central part of the subdistrict, between the city of Harlan and
Rocky Face Mountain, the chief tributaries are Wallins, Puckett,
and Brownies Creeks. Yellow and Clear Creeks drain the Middles-
boro subdistrict west of Rocky Face and join the Cumberland River
near Pineville Gap.

The Upper Cumberland River reserve district is a part of the Cum-
berland Mountain section of the Appalachian Plateau. It is separated
from the main part of the plateau to the north by Pine Mountain.
This region, between Pine and Cumberland Mountains, contains the
highest and most rugged topography in Kentucky. It is characterized
by high narrow ridges and winding V-shaped valleys with steep slopes.
The highest elevation in Kentucky, 4,145 feet, is near The Doubles
on Black Mountain in the eastern part of the district. The crest of
Pine Mountain ranges from about 2,140 feet in the western part of
the district to about 3,265 feet in the northeastern part near the
Kentucky-Virginia State line. Cumberland Mountain is similar in
relief to Pine Mountain. Its crest, ranging from 2,500 to 3,600 feet,
forms the Kentucky-Virginia State line on the south.

TRANSPORTATION

Many paved highways and railroad spurs traverse the district,
making most of the mining areas accessible (pl. 3). Although some
coal shipments are handled by trucks, the chief means of coal trans-
portation to thc various markets is by railroad. The Louisville and
Nashville Railroad, entering the district from the north through Pine-
ville Gap, serves the principal mining areas. Some of the mining area
around Middlesboro is served by the Southern Railway System.

A network of State and Federal highways makes it possible to reach
any part of the coal-producing areas. U.S. 119, one of the main
highways, traverses the northern part of the district from Pineville
Gap east along the Cumberland River valley to Cumberland and
across Pine Mountain to Whitesburg. Kentucky State Route 160
joins U.S. 119 at Cumberland and runs south through Benham and
Lynch, across Black Mountain, to Appalachia, Va. U.S. 421 joins
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U.S. 119 at Harland and extends southward across Harlan County to
Pennington Gap, Va. TU.S. 25 East crosses the district from Cumber-
land Gap north to Pineville.

SOURCES OF DATA

The coal reserve estimates for this district were prepared from data
acquired from many sources (pl. 2). Measured and indicated coal
reserve estimates for Harlan and Letcher Counties were obtained from
field studies and from published reports of the U.S. Bureau of Mines
(Wallace and others, 1953, 1954) and the Kentucky Geological Survey
(Hodge, 1912). Inferred reserves in these counties were prepared by
K. J. Englund. .

Reserve estimates of coal in Bell and Whitley Counties were made
from data obtained by field reconnaissance, supplemented by data
from coal operators and by published reports of the U.S. Geological
Survey and the Kentucky Geological Survey. Ashley and Glenn
(1906) mapped the geology and coal reserves in the region south of
Pine Mountain. Their work covered an area extending from Log
Mountain in western Bell County to about 10 miles east of Harlan in
Harlan County. Crandall and Sullivan (1912) reported on the coals
in Log Mountain and in the area west of Rocky Face to Toms Creek
of the Cumberland River in eastern Bell County.

STRATIGRAPHY

Coal-bearing strata exposed in the Upper Cumberland River reserve
district are of Early and Middle Pennsylvanian age. The basal group
of the Pennsylvanian consists of sandstone, siltstone, shale, clay, and
coal. This group has been divided into the Lee formation and the
Breathitt formation equivalents.

LEE FORMATION

The Lee formation, the oldest strata of Pennsylvanian age exposed
in this district, has been estimated by Ashley and Glenn (1906, p. 35)
as about 1,000 to 1,500 feet thick. This formation, disconformably
overlying the Pennington shale of Late Mississippian age, contains
three massive conglomeratic sandstone beds, which occur in the basal,
middle, and upper parts of the formation. These beds are separated
by shale, siltstone, and a few thin coal beds of no commercial im-
portance at the present time.

Resistant sandstone in the Lee formation forms the crests of Pine
and Cumberland Mountains. The Naese sandstone member, a
prominent cliff former along the Cumberland River near Pineville,
has been designated by Ashley and Glenn (1906) as the top of the
formation. Reserve estimates were not calculated for the coals in
this formation in the Upper Cumberland River reserve district.
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ROCKS EQUIVALENT TO THE BREATHITT FORMATION

In this report all strata younger than the Lee formation that are
equivalent to the Breathitt formation northeast of Pine Mountain, are
grouped together for convenience in discussion. Ashley and Glenn
(1906, p. 31-44) divided these strata into five formations by selecting
arbitrarily certain coal beds as formational boundaries. These for-
mations are, in ascending order, the Hance, the Mingo with the Lower
Hance coal at the base, the Catron with the Poplar Lick coal at the
base, the Hignite with the Lower Hignite coal at the base, and the
Bryson which lies above the Red Spring coal. These formations have
a maximum thickness of about 2,500 feet and are composed of sand-
stone, siltstone, shale, underclay, and coal. They contain the com-
mercially important coal beds for which original reserve estimates have
been made.

Because of the Rocky Face fault, which is a transverse fault that
crosses the Middlesboro syncline between Pineville Gap and Cumber-
land Gap, it is difficult to correlate the coal beds; hence they are desig-
nated by different names. Tentative correlation across the fault of
the coal beds is shown in figure 11.

The most useful stratigraphic marker in the Harlan subdistrict
is the Fire Clay coal bed. This coal bed usually can be identified by a
dark-brown to olive-gray flint-clay parting, 1 to 8 inches thick, in the
lower part of the coal bed. The Darby coal bed, because of its exten-
sive distribution and importance as a major coal producer in the
Harlan subdistrict, is a useful stratigraphic marker. In places where
the correlation is doubtful, coal beds above and below this horizon can
usually be correlated on the basis of the interval to the Darby bed.

In the Middlesboro subdistrict two coal beds can be used as strati-
graphic markers, the Sterling and the Sandstone Parting beds. The
Sterling (Fire Clay rider) bed can be distinguished from the Poplar
Lick, which occurs 30 to 50 feet stratigraphically below, by the
presence of pyritized marine fossils in its roof shales; the roof shales of
the Poplar Lick bed contain only fossil plant remains. The Sand-
stone Parting coal, which occurs 200 to 250 feet below the Poplar Lick
bed, has a thin sandstone parting ranging in thickness from a fraction
of an inch to 3 inches that varies in its position from the top to the
bottom of the bed.

GEOLOGIC STRUCTURE

The Upper Cumberland River reserve district is found only in a
broad, gentle downwarp named the Middlesboro syncline (pl. 4).
This syncline, & part of the Cumberland overthrust block, is bounded
on the northwest by the Pine Mountain fault and on the southeast by
the Powell Valley anticline. It enters the district in eastern Harlan
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County and continues nearly parallel to the southern slopes of Pine
Mountain. The axis of the syncline lies to the north of the center of
the district and south of the Cumberland River and its tributary,
Poor Fork. It is broken by a transverse fault zone, the Rocky Face
fault, which extends across the Middlesboro syncline between Cumber-
land Gap and Pineville Gap. The axis of the syncline passes through
Log Mountain, west of Rocky Face, between Clear Creek and Stony
Fork, and continues southwestward, crossing the Kentucky-Tennessee
State line west of Clear Fork.

The Rocky Face fault (pl. 4) is described by Ashley and Glenn
(1906, p. 47) as a faulted arch with the downthrown side to the
west. The prominent westward-facing scarp on the upthrown side
is made up of conglomeratic sandstone of Lee age. The fault changes
to an anticlinal fold at both ends (Rich, 1933, p. 1222).

At the base of Pine Mountain, northwest of the syncline, the dip
of the strata ranges from 10° to 65°, but south of the axis the dip is
gentler, about 100 feet to the mile, to the foot of Cumberland Moun-
tain (Ashley and Glenn, 1906, p. 45).

The principal coal-producing areas of the district are in the central
part of the Middlesboro syncline, where the coal is nearly flat lying.
The coal beds dip steeply along Pine and Cumberland Mountains
and are too disturbed and crushed to mine.

COAL BEDS OF THE LEE FORMATION

The coal beds of the Lee formation are not being mined commer-
cially in this district at the present time. The few coal beds present
in the formation are thin, impure, and steeply dipping, which makes
mining difficult. Reserve estimates have not been made for the coal
beds of this formation.

COAL BEDS IN ROCKS EQUIVALENT TO THE BREATHITT‘
FORMATION

Rocks equivalent to the Breathitt formation are about 2,500 feet
thick and contain 25 coal beds for which original reserve estimates
have been made in this district. Plates 7 to 14 show the areal dis-
tribution of six of these coal beds.

Measured, indicated, and inferred reserves have been determined
for 25 coal beds in the Upper Cumberland River reserve district.
Intervals between the principal coal beds range from a few feet to
nearly 400 feet. Individual coal beds usually have a wide lateral
extent, but may range considerably in thickness within a given area
or may be entirely cut out by channel-fill sandstone. All are common
banded or splint variety of coal and may contain local lenses of cannel
coal.
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HARLAN SUBDISTRICT

The Harlan subdistrict is located east of Rocky Face, and includes
parts of Bell, Harlan, and Letcher Counties. Reserve estimates
have been made of 16 coal beds which are discussed briefly in ascend-
ing stratigraphic order.

CRANES CREEE COAL BED

The Cranes Creek coal bed, the lowest in the Breathitt formation
equivalents of the subdistrict, is exposed along Cranes Creek in
southeastern Bell County (Ashley and Glenn, 1906, p. 115, 122).
Locally this bed has been called the Blue Gem coal. Its stratigraphic
position is about 200 to 250 feet below the Imboden coal bed (fig. 11)
and about 150 feet below the Cawood sandstone (Ashley and Glenn,
1906, p. 120). .

This bed, which is not a commercially important coal in the sub-
district, ranges from 17 to 28 inches in thickness and averages about
21 inches. The estimated original reserves of the Cranes Creek coal
bed in the Harlan subdistrict total 17,610,000 tons.

IMBODEN COAL BED

The Imboden coal is considered a good coking coal and has been
mined chiefly for that purpose. It is mined principally in Harlan
and Letcher Counties in the northeastern part of the subdistrict,
and in southeastern Bell County in the western part. The bed is
known as the Mason coal in Bell County, and as the Lower Elkhorn
coal in some areas in the northeastern part of the subdistrict. The
interval between the Imboden coal bed and the overlying Harlan
bed, about 180 to 200 feet, is shown in figure 11.

The thickest coal in the subdistrict averages about 62 inches and is
found in the Whitesburg quadrangle in Letcher County. Outcrop,
mine, and test-drill hole sections of the coal show that the bed ranges
in thickness from 33 to 93 inches. Numerous partings of bone, lami-
nated coal, shale, and clay, % inch to 10 inches thick, are distributed
throughout the bed. The coal thins to the southwest of this area and
in the Big Stone Gap quadrangle it averages about 48 inches thick.
In small isolated areas in central Harlan County the coal averages
about 37 inches in thickness, and is about 35 inches thick in the north-
ern half of the Middlesboro quadrangle in Bell County.

A chemical analysis, on an as-received basis, of one sample from a
mine on Franks Creek of the Cumberland River (Crider, 1916, p. 55)
shows the following composition.

Moisture....._..._. percent__- 1.51|Ash________________ percent__ 8. 38
Volatile matter__ . .____ do.... 34.00|Sulfur___._______._____..do.-__ 133

Fixed carbon.......... do.... 56.11| Calorific value_..___._.. Btu.. 14,215
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The estimated reserves of the Imboden coal bed in the Harlan sub-
district total 474,230,000 tons. :

LOWER SPLIT OF THE HARLAN COAL BED

The Lower Split of the Harlan coal bed, which is found only in the
northeastern part of Harlan County, lies from 2 to 40 feet below the
Harlan coal. This coal splits from the Harlan bed (Wallace and others
1954, p. 19) in the northwestern part of the Big Stone Gap quadrangle
and continues eastward to the Kentucky-Virginia State line as an
individual bed separated from the Harlan bed proper by shale and
sandstone.

Drill-hole data and outcrop sections of the bed indicate that the
coal ranges in thickness from 8 to 62 inches, and averages about 38
inches. Partings within the bed average about 8 inches in thickness.

The calculated reserves of this bed in the Harlan subdistrict total
117,840,000 tons, mostly in the measured and indicated categories.

HARLAN COAL BED

The Harlan coal bed has been extensively mined throughout Harlan
County and southeastern Bell and Letcher Counties. The Harlan is
one of the most important coalbeds mined in the subdistrict because
it has more reserve tonnage than any other bed and is regarded as an
excellent coking coal. Plate 7 shows the distribution of the bed
throughout the Harlan subdistrict. o

The Harlan bed is known as the Hance coal in southeastern Bell
County, and is also. called the Upper Elkhorn No. 1 coal in Harlan
and southeastern Letcher Counties. This coal bed may be equivalent
to the Upper Elkhorn No. 1 bed in the Big Sandy reserve district.
It is about 180 to 200 feet above the Imboden bed and 690 to 760
feet below the Fire Clay bed (fig. 11).

In the Middlesboro quadrangle in Bell County the Harlan coal is
exposed in the hilltops where it is mined by stripping methods. It
consists of three benches; the upper bench averages about 33 inches
thick, the middle bench about 54 inches, and the lower bench about 39
inches. The middle bench is separated from the upper and lower
benches by sandstone and shale partings 8 to 10 feet thick.

Most of the coal has been mined in the southern half of the Harlan
quadrangle and the Nolansburg quadrangle in Harlan County. In
this area, where the Harlan bed is without partings, the coal ranges
in thickness from 30 to 50 inches and averages about 35 inches. Where
shale partings occur in the bed, they range in thickness from 1 to 14
inches. Total thickness of the coal, excluding partings, ranges from
21 to 112 inches and averages about 48 inches throughout the district.
The coal in southeastern Letcher County averages about 39 inches
thick. '
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This coal is of high-volatile A bituminous rank. A chemical analy-
sis, on an as-received basis, of a composite of six mine samples (Bureau
of Mines Laboratory Nos. 81893-81898) from a mine near Chevrolet
(Fieldner and others, 1944, p. 72) shows the following composition:

Moisture_ ... _o_.___ percent. - 2.6|Ash. .. percent. . 3.5
Volatile matter_ . ____._ do._.. 36.7|Sulfur_..._ oo o__. do--.. .8
Fixed carbon_._.._.___. do-...  57.2| Calorific value..--___.__ Btu__ 14, 130

A total of 676,760,000 tons of reserves has been calculated. for this
bed in the Harlan subdistrict.

COLLIER COAL BED

The Collier bed occurs 85 to 100 feet above the Harlan bed. Data
from test-drill holes and outcrops indicate that the coal ranges in
thickness from 17 to 70 inches in areas where it is mined. It is of no
great commercial importance in southeastern Letcher County, where
it ranges in thickness from 5 to 25 inches. In eastern Harlan County
the coal is without partings and ranges in thickness from 31 to 51
inches. In the central and southwestern part of the county the Collier
coal occurs with partings of clay and shale rangining in thickness from
3 to 24 inches.

Calculated reserves of the Collier coal bed in the subdistrict total
469,640,000 tons. This tonnage does not include a small amount of
reserves in southeastern Letcher County, which is reported in the
estimate for the Hazard reserve district.

KELLIOKA COAL BED

The stratigraphic position of the Kellioka coal bed is about 20 to 40
feet below the Darby coal. Areal distribution and production from
this bed is limited to northeastern Harlan County and southeastern
Letcher County. It is also known as the Elkhorn Leader coal and, in
Virginia, as the Taggart Marker bed.

Drill-hole data in the Nolansburg quadrangle and the Big Stone
Gap quadrangle in Harlan County show the coal to be erratic in
thickness, ranging from 15 to 45 inches and averaging about 29 inches
throughout this area. The bed contains one or two clay or shale
partings % inch to 5 inches thick in a few places. In Letcher County
the Kellioka bed has been mined along Poor Fork, where the coal
ranges from 20 to 59 inches in thickness and averages about 35 inches.

In the Harlan subdistrict the Kellioka bed has total calculated
reserves of 137,610,000 tons. Some reserve tonnage in southern
Letcher County of this subdistrict is included in the estimate for the
Hazard reserve district.
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DARBY COAL BED

™ The Darby bed is the second most important commercially mined
coal bed in the Harlan subdistrict, being éxceeded in production only
by the Harlan bed. The bed, which occurs 190 to 225 feet above the
Harlan coal, is also known as the Taggart, “C,” Keokee, and the Upper
Elkhorn No. 3 coal. It crops out and is mined in the central and
eastern part of Harlan County and southeastern Letcher County (pl.
8). Partings of shale and clay occur in the bed in some areas.

The bed ranges in thickness from 18 to 99 inches in the Whitesburg
quadrangle in Letcher County, as shown by drill-hole, outcrop, and
mine sections of the coal. Where the shale and clay partings are
present in the bed, thickness of the partings ranges from 1 to 15
inches. Much of the coal in this area has been mined out.

In Harlan County the thickest coal in the Darby bed is found in the
northwestern part of the Big Stone Gap quadrangle where it has been
almost totally mined. It ranges in thickness from 27 to 76 inches and
averages about 51 inches as shown by mine and drill-hole measure-
ments of the bed. Partings of shale, 1 to 10 inches thick, occur in
some places. In part of the Big Stone Gap quadrangle near the
Kentucky-Virginia State line the coal ranges in thickness from 26 to 63
inches and averages about 38 inches. Most of the coal has been mined
in the southern half of the Nolansburg quadrangle, where it averages
about 38 inches thick. The coal thins in the northeastern part of the
quadrangle and along Poor Fork, ranging in thickness from 10 to 33
inches and averaging about 25 inches. In the northwestern part of
the quadrangle, along Poor and Clover Forks, the coal ranges in
thickness from 20 to 45 inches and averages about 34 inches according
to drill-hole and mine sections. In the Harlan quadrangle the bed
ranges in thickness from 20 to 46 inches and averages about 32 inches.

This coal is of high-volatile A bituminous rank. Analyses, on an
as-received basis, of composites of 17 mine samples (Bureau of Mines
laboratory Nos. 24834-24837, A42640-A42642, A87921-A87925,
and B56494-B56498) from mines near Benham Kenvir, Liggett, and
Lynch in Harlan County (Fieldner and others, 1944, p. 71, 79, 83, 84)
show the following range in chemical composition:

Low High Low High
Moisture....cceaea-. percent.. 2.5 3.6 Ash.oooooeomaaeao. percent.. 2.4 6.0
¥olagile ul:l)atter ......... go-... 2:2 gg. g [S1011 15 ] S do....| - .8 1.1
xed carbon........... 0---- X 3
: o Calorific value.......... Btu..| 13,640 14,590

Calculated reserves of the Darby coal bed in the Harlan subdistrict
total 415,160,000 tons. This tonnage does not include a small amount
present in southern Letcher County, which is reported in the Hazard
reserve district.



COAL BEDS, UPPER CUMBERLAND RIVER RESERVE DISTRICT 157

“D' COAL BED

In Harlan County the “D’’ coal bed occurs about 60 feet above the
Darby bed. It crops out and is mined in the Nolansburg and the
Big Stone Gap quadrangles. Outcrop and test-drill-hole data in this
area show that the coal bed has partings of shale and bone about
three inches thick. The coal ranges in thickness from 14 to 76 inches
and averages about 38 inches.

The “D’’ bed of the Harlan subdistrict contains calculated reserves

of 122,910,000 tons.
LOW SPLINT COAL BED

The Low Splint coal bed occurs about 200 to 230 feet above the
Darby bed (fig. 11). This coal is known as the Amburgy bed north
of Pine Mountain, and as the Creech bed in the western part of the
Harlan subdistrict. Plate 9 shows the areal distribution of this bed
in the subdistrict.

In the Middlesboro quadrangle in Bell County the Low Splint coal
bed averages about 53 inches thick. Mine, test-drill hole, and outcrop
coal sections in Harlan and Letcher Counties show that the coal has
partings of shale, clay, and bone ranging in thickness from % to 14
inches. The coal averages about 50 inches thick throughout this area.

The Low Splint coal is of high-volatile A bituminous rank. A
chemical analysis, on an as-received basis, of a composite of five mine
samples (Bureau of Mines laboratory Nos. A88556—-A88560) from a
mine near Low Splint (Fieldner and others, 1944, p. 79) shows the
following composition:

Moisture_._....___._ percent__ 3.7|Ash_ .o ___ percent.__ 4,2
Volatile matter. . . ..... do.... 37.8|Sulfur_ ... ___oooo.... do.... .7
Fixed carbon.______... do-... 54 3| Calorific value....___.__ Btu_. 13, 830

Calculated reserves of the Low Splint coal bed in the Harlan
subdistrict total 130,420,000 tons. Some reserve tonnage in southern
Letcher County of this subdistrict is included in the estimates of the
Hazard reserve district.

UPPER WHITESBURG COAL BED

The Upper Whitesburg coal bed, a thin and commercially unim-
portant coal in the Harlan subdistrict, is confined to the southern
part of Letcher County. It occurs 40 to 60 feet below the Fire Clay
bed. Test-drill-hole data indicate that the coal ranges in thickness
from 13 to 17 inches. Because of the small amount of reserves
occurring in this subdistrict, estimates are reported in the Hazard
reserve district.
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FIRE CLAY COAL BED

The Fire Clay coal bed is a key stratigraphic marker in the Harlan
subdistrict. It can usually be recognized by a brown to olive-gray
flint clay parting, 2 to 8 inches thick, which is found in the lower half
of the bed. In many areas only the coal above this parting is mined.

This bed, 270 to 280 feet above the Low Splint bed (fig. 11), is
generally known in the subdistrict as the Wallins Creek bed. North
of Pine Mountain it is locally called the Dean and the Hazard No. 4
bed, and in the Log Mountain region of the Middlesboro subdistrict
it is known as the Poplar Lick coal. The coal crops out and is mined
in the central and eastern parts of the subdistrict. Plate 10 shows
the areal extent of the Fire Clay bed.

The coal averages about 17 inches thick in the Whitesburg quad-
rangle in Letcher County. It thickens to the southwest from Letcher
County, and in the Big Stone Gap quadrangle the coal is about 20
inches thick. In the southern half of the Nolansburg quadrangle the
coal thicknesses range from 36 to 39 inches and contain partings of
shale, bone, and flint clay 6 to 8 inches thick.

The coal reaches its maximum thickness in the southern quarter of
the Harlan quadrangle where the bed averages about 103 inches thick
and contains partings of clay and shale about 11 inches thick. Most
of the coal in this area has been mined out. In the southwestern
quarter of the Harlan quadrangle the coal averages about 44 inches
thick and has partings of shale or flint clay about 4 inches thick.

The Fire Clay coal is of high-volatile A bituminous rank. Analyses,
on an as-received basis, of composites of 10 mine samples (Bureau of
Mines laboratory Nos. 81900-81905 and 82056—82059) from mines
near Twila, in Harlan County (Fieldner and others, 1944, p. 86),
show the following range in chemical composition:

Low High I Low High
Moisture............ percent.. 3.1 3.8 Ash ool percent.. 3.3 4.8
Volatile matter._.._.... do.._. 37.7 39.1 || SULfUreeescccccccanaa do.... .7 1.0
Fixed carbon.....-..... do-... 54.3 54.4
Calorific value....aau--- Btu..| 13,650 13, 820

Calculated reserves of the Fire Clay bed in the Harlan subdistrict
total 132,270,000 tons.
GIN CREEK COAL BED

The Gin Creek coal, approximately 100 feet below the Wax bed,
is mined principally in the Nolansburg quadrangle in Harlan County.
In Virginia it is known as the No. 8 bed. Locally the Gin Creek bed
is split into two benches by a shale parting ¥ inch to 12 inches thick.
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The coal ranges in thickness from 18 to 52 inches and averages about
29 inches throughout this area. ‘

Calculated reserves of the Gin Creek coal bed in the Harlan sub-
district total 39,790,000 tons.

WAX COAL BED

The stratigraphic position of the Wax coal bed is about 10 to 60
feet below the Pardee coal and about 270 feet above the Fire Clay
coal (Wallace and others, 1954a, p. 14). It is known as the High Cliff
bed and in Virginia as the No. 9 coal.

The coal crops out in the Nolansburg quadrangle in Harlan County,
and increases in thickness from the northern to the southern part of
the quadrangle. In the northeastern part of the quadrangle the coal
is about 30 inches thick and has a 1-inch shale parting, whereas in
the southern half of the quadrangle the coal ranges in thickness from
17 to 65 inches with thin partings of shale about 1 to 3 inches thick.

The calculated reserves of the Wax bed in the Harlan subdistrict
total 53,610,000 tons.

PARDEE COAL BED

The Pardee coal bed occurs about 300 to 360 feet above the Fire
Clay coal bed (fig. 11) in the central and northeastern parts of the
Harlan subdistrict. It is correlated with the Hamlin coal north of
Pine Mountain in the Hazard resource district, and with the Limestone
and Smith coal beds of the Harlan subdistrict.

The thickness of the Pardee coal bed ranges from 80 to 122 inches
and averages about 104 inches in the Whitesburg quadrangle in
Letcher County. It usually contains one or two partings of shale,
1 to 24 inches thick. About half of the area for which reserve esti-
mates have been determined has been mined out.

The coal in the central part of Harlan County occurs with and
without partings. Where partings are present, the bed is divided by
shale 1 to 18 inches thick. The coal ranges in thickness from 20 to
74 inches and averages about 50 inches.

Calculated reserves of the Pardee coal bed in the Harlan subdistrict
total 76,210,000 tons. This tonnage excludes a small amount of
reserves in southern Letcher County, which is reported in the Hazard

reserve district.
CORNETT COAL BED

The Cornett coal bed of the Harlan subdistrict, about 80 to 100
feet below the High Splint bed (fig. 11), is correlated with the Hazard
bed of Kentucky and with the Morris and No. 11 beds of Virginia.
Areal distribution of this coal, which crops out high in the hilltops of
Black Mountain in the eastern part of the subdistrict, is shown on
plate 11. '
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The Cornett bed is usually without partings in the northeastern
part of the subdistrict, but locally has partings of shale and clay 1 to
13 inches thick. In this area the average thickness of the coal is
about 62 inches. In the eastern part of the subdistrict the thickness
of the coal averages about 40 inches, with a local parting of shale or
clay ¥ inch to 14 inches thick.

The calculated remaining reserves of the Cornett coal bed in the
subdistrict total 141,190,000 tons.

HIGH SPLINT COAL BED

The High Splint bed is the highest coal currently mined in the
Harlan subdistrict for which reserve estimates have been made. This
bed is called the No. 12 in Lee County, Va., and is here correlated
with the Bazard No. 7 of the Hazard reserve district. Its strati-
graphic position is about 80 to 100 feet above the Cornett bed and
770 to 850 feet above the Fire Clay coal (fig. 11). Areal distribution
of the High Splint bed in the eastern part of the subdistrict is shown
on plate 12.

The coal ranges in thickness from 49 to 58 inches and is usually
without partings. Shale or clay partings, where present, range in
thickness from % inch to 3 inches.

This coal bed is of high-volatile A bituminous rank. A chemical
analysis, on an as-received basis, of a composite of four mine samples
(Bureau of Mines Laboratory Nos. 81698~81701), from a mine near
High Splint (Fieldner and others, 1944, p. 79) shows the following
composition:

Moisture. oo percent._ . 4. 8lAsh_ . ____ percent._ . 6.0
Volatile matter_______._. do-._. 35 8(Sulfur._..___._________ do-._. .7
Fixed carbon._ ___..._.__ do-_.. 53. 4| Calorific value_ ... _._._. Btu.. 13,170

A total of 165,480,000 tons of remaining reserves has been calcu-
lated for the High Splint coal bed in the Harlan subdistrict. These
reserves occur mostly as measured coal in the more than 42-inch
category.

MIDDLESBORO SUBDISTRICT

The Middlesboro subdistrict, west of Rocky Face, includes parts of
Bell and Whitley Counties. Original reserve estimates have been
made for nine coal beds which are discussed briefly, in ascending
stratigraphic order.

BENNETT FORK COAL BED

The Bennett Fork coal bed is the lowest and oldest coal that has
been extensively mined in the Middlesboro subdistrict. This bed,
275 to 300 feet below the Rich Mountain coal (fig. 11), is composed
of two benches separated by 8 to 16 feet of shale and sandstone.
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The upper bench is mined generally and reserve estimates have been
made only for it.

The upper bench, which crops out along Bennett and Stony Forks,
ranges in thickness from 28 to 47 inches, averaging about 34 inches.
It is usually clean, but when shale and clay partings are present they
range in thickness from } inch to 6 inches. In eastern Whitley and
western Bell Counties the Bennett Fork coal ranges in thickness from
24 to 35 inches and averages about 30 inches.

Estimated original reserves of the upper bench of the Bennett
Fork coal bed in the Middlesboro subdistrict total 32,770,000 tons.

RICH MOUNTAIN COAL BED

The Rich Mountain bed is known as the Blue Gem bed in the area
around Pruden, Tenn., and as the Yellow Creek bed on Bennett
Fork (Glenn, 1925, p. 237). It lies about 120 to 180 feet below the
Mingo bed and about 300 feet above the Bennett Fork bed (fig. 11).
In the Fonde quadrangle the coal crops out along Bennett Fork. It
is a single bed at many mine and outcrop sections; at others it is
separated into two benches by a shale parting 2 to 6 inches thick.
The thickness of the coal in this area ranges from 24 to 33 inches
and averages about 29 inches.

In the Middlesboro subdistrict the original reserve estimates of the
Rich Mountain coal bed total 16,460,000 tons.

MINGO COAL BED

The Mingo coal bed, locally known as the Mason bed, is one of
the more important coals mined in the Middlesboro subdistrict.
As shown on figure 11, the stratigraphic position of the coal bed is
about 250 feet below the Sandstone Parting bed.

In the Fonde quadrangle the Mingo coal crops out and is mined
along Bennett and Stony Forks, and near Fonde at the head of Clear
Fork. The coal is thin near the mouth of Bennett Fork, ranging from
21 to 28 inches in thickness and averaging about 24 inches. A
section from the Yellow Creek mine, reported by Ashley and Glenn
(1906, p. 69), shows two benches of coal; the lower bench, which is
30 inches thick, is separated from the upper bench, which is 38 inches
thick, by about 54 inches of clay and thin coal lenses. Along Cabin
Hollow of Bennett Fork the coal occurs as two benches separated by
clay and shale 2 to 30 incbes thick; the upper bench averages about
26 inches thick and.the lower bench about 25 inches. In the Clear
Fork area two benches of coal are separated by shale partings 8 inches
thick; the lower bench averages about 21 inches thick and the upper
bench about 22 inches.. Along Stony Fork the coal lacks partings
and averages about 27 inches thick.
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- In the Clear Creek and Little Clear Creek area of the Fonde quad-
rangle the coal is locally without partings, and in these areas it averages
about 39 inches thick. Elsewhere, the bed consists typically of a
lower bench of coal about 29 inches thick, a shale parting about 7
inches thick, and an upper bench of coal about 17 inches thick.
~ Stripping methods are used to mine the Mingo bed in the western
part of the Fonde quadrangle. The coal, without partings, ranges in
thickness from 27 to 52 inches and averages about 42 inches throughout
the area. Where partings occur, the coal ranges in thickness from
46 to 79 inches and averages about 60 incbes; the parting separating
the coal is about 4 inches thick.

This coal is of high-volatile A bituminous rank. A chemical
analysis, on an as-received basis, of a composite of four mine samples
(Bureau of Mines laboratory Nos. 21781-21784) from a mine near
Chenoa (Fieldner and others, 1944, p. 48) shows the following
composition:

Moisture_ ... _.____ percent._ 4. 4(Ash_ o _____ percent._ 2.4
Volatile matter. . _...__ do.__. 36.1|Sulfur-__.___.__________ do..__ .8
Fixed carbon._.._...... do....  57.1| Calorific value__.____.._ Btu__ 13,940

Estimated original reserves of the Mingo coal in the Middlesboro
subdistrict total 140,990,000 tons.

SANDSTONE PARTING COAL BED

The Sandstone Parting coal bed has been mined extensively in the
Log Mountain area of the Middlesboro subdistrict, especially along
Bennett and Stony Forks, Clear Creek, and Little Clear Creek, in
the Fonde quadrangle. It is about 200 to 250 feet below the Poplar
Lick bed and about 250 feet above the Mingo coal (fig. 11). The
sandstone parting, for which this bed is named, ranges from a fraction
of an inch to 3 inches in thickness and varies in position from the
top to the bottom of tbe coal bed. It is pyritic, dark in color, and
tends to adhere to the coal so that some coal is lost in cleaning. This
parting and also the coal bed are known locally as the “Jack Rock.”

Coal mined in the Mingo Mountains quadrangle (SE¥% Fonde
15-minute quadrangle) averages about 39 inches thick. Partings of
sandstone and shale within the bed range in thickness from % inch
to 12 inches. In the Davisburg quadrangle (NE¥% Fonde 15-minute
quadrangle) the coal ranges in thickness from 17 to 44 inches and
averages about 33 inches. Partings of sandstone, shale, and bone,
1% to 12 inches thick, are present in the upper, middle, or lower
portions of the coal bed. The average total thickness of partings
within the bed is about 4 inches.
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The Sandstone Parting coal is of high-volatile A bituminous rank.
A chemical analysis, on an as-received basis, of a composite of four
mine samples (Bureau of Mines laboratory Nos. 82413-82416) from
a mine near Shamrock (Fieldner and others, 1944, p. 55) shows the
following composition:

Moisture_ .. ___.___ ‘percent__ 3.1|Ash________________ percent. _ 6.9
Volatile matter. - _____ do._.. 35 1|Sulfur..._____.._____. do.... 1.0
Fixed carbon___.______ do-...  54.9| Calorific value__ - .____.. Btu__ 13, 460

The estimated original reserves of the Sandstone Parting coal bed
in the Middlesboro subdistrict total 72,490,000 tons.

POPLAR LICK COAL BED

The Poplar Lick coal bed occurs about 200 to 250 feet above the
-Sandstone Parting bed (fig. 11). Because of its stratigraphic position,
this bed has been correlated with the Windrock bed of Tennessee
(Glenn, 1925, p. 226) and with the Dean, Wallins Creek, and Fire
Clay beds to the north and east of the Middlesboro subdistrict,
although it does not possess the characteristic flint-clay parting.
Outcrops of this coal bed are found along the drainage of Bennett
and Stony Forks in the Fonde quadrangle and along Clear Creek
and Little Clear Creek in the northeast quarter of the quadrangle.
Plate 10 shows the areal distribution of the Poplar Lick bed in this
subdistrict.

In the Bennett Fork area of the Fonde quadrangle the Poplar Lick
coal is divided into two benches of about equal thickness, the upper
bench averaging about 24 inches and the lower bench about 22 inches.
The clay or shale parting between the benches is about 10 inches thick.
In this area the combined thickness of the two coal benches mined is
about 44 inches. In the area of Stony Fork and its tributaries the
coal benches are separated by partings of clay and shale averaging
about 13 inches thick. The coal mined along this drainage ranges
from 23 to 60 inches in sickness and averages about 44 inches.

In the area of Clear and Little Clear Creeks in the Fonde quadrangle,
the coal bed is separated by partings of bone, shale, and clay, dividing
the coal into two or more benches. The thickness of the partings
within the bed averages about 4 inches throughout the area, and the
coal mined is about 49 inches thick.

The Poplar Lick coal is of high-volatile A bituminous rank. Anal-
yses, on an as-received basis, of composites of 12 mine samples (Bureau
of Mines laboratory Nos. 21617-21620, 82067-82070, and 82072-82075)
from mines near Harrison, Logmont, and Ralston in Bell County
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(Fieldner and others, 1944, p. 51, 55) show the followmg range in
chemical composmon

Low High Low High
MOIStUre. - oo percent. 2.8 3.4 || Ashooeoooe. percent.__ 5.0 10.8
Volatile matter. - ...... do.... 36.7 37.9 || Sulfur._ceceeemeccaaenn do.... 1.0 2.8
Fixed carbon_._....... do.... 49.9 53.9
. Calorific value.......... Btu..| 12,860 13,710

- Estimated original reserves for the Poplar Lick coal bed in the
Middlesboro subdistrict total 102,820,000 tons.

STERLING COAL BED

The Sterling coal bed is 30 to 50 feet above the Poplar Lick coal and
is distinguished from it by the presence of pyritized marine fossils in
the roof shale, which in the Poplar Lick coal contains only fossil plant-
remains (Glenn, 1925, p. 226). The Sterling bed is considered to be
equivalent to the Big Mary bed in Tennessee and to the Fire Clay
Rider coal in the Southwestern and Hazard resource districts.

Along Bennett and Stony Forks in the Fonde quadrangle, at locali-
ties where the coal is without partings, it ranges in thickness from 32
to 60 inches and averages about 45 inches. Elsewhere in the area
the coal has partings of bone, shale, and clay ¥ to 26 inches thick, which
average about 6 inches thick. Excluding partings, the total thick-
ness of coal ranges from 22 to 60 inches and averages about 41 inches.

This coal bed is of high-volatile A bituminous rank. Chemical
analysis, on an as-received basis, of a composite of four mine samples
(Bureau of Mines laboratory Nos. 82408-82411) from the mine near
Shamrock (Fieldner and others, 1944, p. 55) shows the following com-
position:

MoiSture.-- - - percent__ 2.3|Ash________________ -percent. . 9.4
Volatile matter. .. ____. do__.. 36.7{Sulfur._______________ do._._. 3.1
Fixed carbon..._______ do.._.  51. 6] Calorific value_....... __Btu.. 13,150

Estimated original reserves of the Sterling coal bed in the Middles-
boro subdistrict total 24,640,000 tons.

STRAY COAL BED

This coal bed, which is about 150 feet above the Poplar Lick bed,
has been called the Stray bed in the Log Mountain area. Most
mining of the coal is along Stony Fork and its tributaries and along
Little Clear Creek in the Fonde quadrangle.

. The Stray coal usually has one to three partmgs of shale and clay,
ranging in thickness from 1 to 24 inches and averaging about 5 inches.
The coal, excluding partings, ranges in thickness from 18 to 44 inches
and averages about 34 inches.
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This coal is of high-volatile A bituminous rank. Chemical analysis,
on an as-received basis, of a channel sample (Bureau of Mines labora-
tory No. E77739), collected in 1955 by T. R. Jolley, of the U.S. Bureau
of Mines, from a mine about 10 miles northwest of Middlesboro shows
the following composition:

Moisture. .- ____.__.__ percent. _ 2. 4| Asho oo o_. percent.. 11.2
Volatile matter.._...__ do._.. 36.4|Sulfur.______________. do.__. 1.5
Fixed carbon._________. do....  50. 0| Calorific value_.._..._._. Btu_. 12, 750

Estimated original reserves of the Stray coal bed in the Middlesboro
subdistrict total 59,290,000 tons.

LOWER HIGNITE COAL BED

In the Middlesboro subdistrict the Lower Hignite coal bed has been
correlated with the Pewee or Merwin coal bed of Tennessee, and
tentatively with the Pardee coal of the Harlan subdistrict and the
Pardee bed of Virginia (Wanless, 1946, p. 147). The average interval
between the Lower Hignite and the Poplar Lick coal bed is about 350
feet (fig. 11). In the Fonde quadrangle the coal crops out and is
mined along Bennett, Stony, and Clear Forks.

Throughout the Fonde quadrangle the coal ranges in thickness from
14 to 65 inches and averages about 42 inches. Partings within the
bed are from 2 to 8 inches thick. North of Stony Fork in the Fonde
quadrangle the coal is about 42 inches thick. Where the bed is sepa-
rated by partings in this area, the coal mined averages about 44 inches
thick and the partings of clay, shale, and bone are from % to 8 inches
thick. In the western half of the Fonde quadrangle the Lower Hignite
bed is about 43 inches thick and contains a 2-inch parting of shale near
the middle of the bed.

The Lower Hignite coal is of high-volatile A bituminous rank.
Chemical analysis, on an as-received basis, of a composite of four mine
samples (Bureau of Mines laboratory Nos. B44722-B44725) from a
mine 10 miles northwest of Middlesboro (Fieldner and others, 1944,
p. 52) shows the following composition:

Moisture_.-._-______ percent__ 3.5)Ash________________ percent. _ 4.4

Volatile matter____.____ do-... 37.0|Sulfur.__._____________ do_._. .8
Fixed carbon. .. _.__.. do.... 55.1] Calorific value_.____.____ Btu_. 13, 87C

Estimated original reserves of the Lower Hignite coal bed in the
Middlesboro subdistrict total 61,640,000 tons.

RED SPRING COAL BED

The Red Spring coal bed, which crops out high on Log Mountain,
is the highest bed that has been mined commercially in the Middles-
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boro subdistrict (pl. 12). Its stratigraphic position is about 440 feet
above the Lower Hignite bed (fig. 11), and it is tentatively correlated
with the High Splint bed of the Harlan subdistrict.

This coal is about 60 inches thick in the hilltops of the Fonde
quadrangle and contains several partings of clay and shale 1 inch
to 11 inches thick. North of Stony Fork in the Fonde quadrangle the
coal has one or two partings of clay or shale % inch to 10 inches thick,
and averages about 42 inches in thickness.

The Red Spring coal is of high-volatile A bituminous rank.
Chemical analysis, on an as-received basis, of a tipple sample (Bureau
of Mines laboratory No. E-77739), collected in 1955 by T. R. Jolley,
of the U.S. Bureau of Mines, from a mine about 10 miles northwest of
Middlesboro shows the following composition:

Moisture ... ________ percent__ 4. 9|Ash_ ... ___ percent._ . 7.6
Volatile matter_ . . _____ do._.. 35.9|Sulfur-.__.____________ do__.. .6
Fixzed carbon.._..____._. do_.__ 51, 6| Calorific value_________. Btu_. 12,930

Estimated original reserves of the Red Spring coal bed in the
Middlesboro subdistrict total 11,810,000 tons.

PRODUCTION

Commercial production of coal in the Upper Cumberland River
reserve district was first reported in Bell County in 1879 and in
Harlan County in 1911 (table 8). Coal mining increased from 1879
to 1928, the maximum annual production being about 17,948,000
tons in 1928. During the depression years of the early 1930’s coal
production in the district declined and the minimum annual produc-
tion was about 8,572,600 tons in 1932. 'The district’s peak production
was in the late 1930’s and early 1940’s, the maximum annual tonnage
being about 18,827,100 tons in 1942. Since that time there has been
a general decline, and in 1955 the district produced about 10,698,500
tons.

Total production for the Upper Cumberland River reserve district
from 1879 to 1955 was 532,274,200 tons. Of this total, Harlan
County accounted for 423,816,100 tons, or 80 percent of the total,
and Bell County 108,458,100 tons, or 20 percent of the total produc-
tion of the district. Figure 12 shows yearly and total production for
the years 1900 to 1955. The chief producing beds in Harlan County
are the Harlan, Darby, Fire Clay, and High Splint. In Bell County
production has come mostly from the Straight Creek, Mingo, Lower
Hignite, and Fire Clay beds.
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MILLIONS OF TONS

TOTAL PRODUCTION, IN MILLIONS OF TONS
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SUMMARY OF RESERVE ESTIMATES

Original reserves are reported only for those parts of Bell and
Whitley Counties in the Upper Cumberland River resource district.
Figures for Harlan and Letcher Counties are estimated original re-
serves calculated by the U.S. Geological Survey and remaining
reserves calculated by the U.S. Bureau of Mines.

Total coal reserves of the Upper Cumberland River reserve district
are estimated as 3,693,640,000 tons. Tables 9, 10, and 11 show re-
serve estimates by county, bed thickness, and reliability categories.
About 17 percent of the calculated reserves are in beds 14 to 28
inches thick, 45 percent in beds 28 to 42 inches, and 38 percent in
beds more than 42 inches. Of the total estimated reserves of the
district about 43 percent are classified as measured coal, 28 percent
as indicated, and 29 percent as inferred. These reliability categories
show the following percentage according to thickness:

42 inches| 28t042 | 14to 28
or more | inches | inches

MeaASUIed . o oo oot accmemccmm e cmmcm oo mmae 55 37 8
Indicated 39 52 9
Inferred__. 13 50 37

Harlan County has about 70 percent of the total calculated reserves
in all categories, and 71 percent of the coal in the category more
than 42 inches thick. Bell County contains 25 percent of the total
calculated reserves and 21 percent of the coal more than 42 inches
thick. The part of Letcher County included in the district has
about 5 percent of the calculated reserves and about 8 percent of the
coal more than 42 inches thick. The part of Whitley County within
the Upper Cumberland River reserve district has only a small amount
(less than 1 percent) of the calculated reserves for the district.

Part 4. PRODUCTION, MINING METHODS, AND SUMMARY
OF RESERVE ESTIMATES OF COAL IN EASTERN
KENTUCKY ’

By J. W. HupbLE, E. J. Livons, H. L. SmiTH, and J. C. FERM

PRODUCTION OF COAL IN EASTERN KENTUCKY

Utilization of the coal reserves of eastern Kentucky has been de-
pendent upon accessibility; transportation by water, railroads, and
highways; the parallel development of industries within the area; and
the industrialization of the Middle West. The history of coal mining
in eastern Kentucky is divided into two periods: an early one when all
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production was dependent upon water transportation, and a later
period, from 1880 on, when railroads expanded and opened new
fields.

EARLY PERIOD: 1790-1880"

The earliest mining was along the rivers on which coal could be
rafted or taken by boat to the populated areas on the north and west.
The first reported commercial mining was in 1790 on Sturgeon Creek
near Beattyville in Lee County, the coal being shipped via the Ken-
tucky River to the vicinity of Lexington. Operations along or near
the Kentucky River expanded until by 1835 about 3,000 tons of coal
per year was being shipped down the river from mines as far upstream
as Hazard (Eavenson, 1942, p. 303). About 5,000 tons of coal was
mined in Greenup County in 1824. Operations began along the
Cumberland River in McCreary and adjacent counties in 1827, along
the Licking River below West Liberty in the 1830’s, and along Tug
Fork of the Big Sandy River near Boldman ahout 1855 (Eavenson,
1942, p. 311), the coal being shipped via these rivers to markets out-
side of the coal field.

The iron industry, using locally mined iron ore, was active in the
Ashland and Red River areas from about 1805 to 1885. Although
coal mines were opened in both areas to supply the needs of the in-
dustry, the amount of coal used was small. Most of the iron furnaces
used charcoal in the charge, but coal was used in two of. the blast
furnaces in the Ashland area and provided steam power at several
furnaces and foundries.

Salt was produced from brines in the Goose Creek area near Man-
chester in the early 1800’s, and for every pound of salt produced
about 1 pound of coal was required to evaporate the brine. Salt pro-
duction in 1834 and 1837 amounted to about 10,000 and 6,000 tons,
respectively (Eavenson, 1942, p. 303, 309), and the coal required for
this was mined south of Manchester along Goose Creek.

Although the records of early production in the Eastern Kentucky
coal field are incomplete, it is apparent that the amount of coal
mined annually before 1880 was small.

LATER PERIOD: 1880-1955

~ The 10th Census Report of 1880 (see also Eavenson, 1942, map 14,
p. 417) reported 24 mines operating in eastern Kentucky, all in the
western and northern counties of the coal field. Most of the coal
was shipped out of the mining area by river transportation, except in
the Princess reserve district where it was shipped by railroad. A small
part of the production in the early part of this period was used locally
by the iron and salt industries.
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By 1900, railroads were serving most of the western margin of the
coal field and had extended to Prestonsburg in the Big Sandy district
and to the Middlesboro field. However, they had reached only the
margins of the areas that contained large amounts of thick coal.
Large-scale production did not begin until the decade between 1910
and 1920 when the railroads reached the center of the Elkhorn mining
area in southern Pike County, the Harlan-Benham mining area, and
the Hazard mining area. After this, production declined in the
western part of the coal field, except in McCreary County where there
was unmined coal of sufficient thickness and extent to permit fairly
large operations and later mechanized mining.

The expansion of railroads reached its peak in 1920; after that some
of the railroads were abandoned as the coal and timber were exhausted,
especially along the western tier of counties in the coal field. In
recent years spur tracks have been laid only into areas containing
large reserves and to mines with life expectancy of 20 to 30 years.
Truck highways have been important in the recent development of
large production in areas without railroads.

Production in the Eastern Kentucky coal field increased during the
1920’s, declined during the 1930’s, and revived during World War
II, reaching a peak production of more than 66 million tons in 1947
immediately after the war. This peak was a result of the large de-
mands by industry and of the 1946 strikes, which reduced stocks of
coal. A decrease in the demand for coal during 1949-54 was due to
conversion to oil, natural gas, or electricity by many railroads and
industrial and domestic coal consumers. Increasing demands for
coal in 1954~55 seem to be due to industrial expansion, large demand
for oven coke, and for coal to generate electricity.

Only six counties, Bell, Floyd, Harlan, Letcher, Perry, and Pike,
have produced large tonnages of coal (table 9). Bell County has
had the longest period of production, but the amount of coal mined
annually has declined as the thick coal beds have been exhausted.
Pike County has had the next longest period of production. Harlan
County production began about 1911 and has increased steadily
until the total is greater than that of any other county. Letcher,
Perry, and Floyd Counties began producing large quantities of coal
between 1910 and 1914 and have produced consistently since then.
Production in all six counties has been mainly from the Fire Clay
and older beds, particularly those of the Elkhorn zone, except in
Harlan County in recent years, and in Perry County where production
has been from the Fire Clay and younger beds. ,

Leslie County recently has become an important producer. Its
annual production has been more than 2 million tons since 1949, and
the 1955 production amounted to more than 5.5 percent of the eastern
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Kentucky production for that year. Total production, however, is
not as large as the other major producing counties because large-scale
mining was not possible until truck highways were built in the 1940’s.

MINING METHODS IN EASTERN KENTUCKY

The earliest methods of mining were very simple and consisted of
“raising’’ coal from creek beds and mining back into the outcrop in
creek banks and other natural exposures. These “coal banks’” were
operated intermittently, and during the periods of inactivity rock
falls made new openings necessary when operations were renewed.
Mining extended back from the outcrop only a short distance—an
arm’s length or as far as the character of the overlying rocks permitted ;
drifts into flat-lying coals for distances of 100 to 300 feet were made
only where roof conditions were favorable. Many mines were
abandoned as soon as ventilation became a problem, and a new entry
was driven a short distance away. Later, with improved methods of
ventilation, cross entries were driven and rooms turned.

In eastern Kentucky nearly all the mining has been by room-and-
pillar method, and most of the mines have been drift mines. A shaft
mine operating near Middlesboro in the early 1900’s was finally
abandoned because of water problems, and a few shaft and slope mines
have been operated in Harlan, Johnson, Martin, Magoffin, and Whit-
ley Counties. Commerical stripping in alluvial bottoms and along the
contours on the hillsides has been practiced intermittently from the
beginning of mining in the State. Some stripping has been done in all
districts, but production from strip mines has been especially impor-
tant in the Princess reserve district and in the Southwestern reserve
district near Corbin, and from combination stripping and augering in
Magoffin, Perry, and Harlan Counties. In some areas, contour
stripping has been used as preparation for underground mining, the
stripped area being used for roadways and sites for surface facilities.
The intricate dissection of the Plateau forms many miles of outcrop of
coal beds which can be mined by stripping along the outcrop and
augering in from the high wall of the pit.

The mechanization of mines since the period of 1910-25, beginning
with cutting machines and followed by loaders and continuous-mining
machinery, has resulted in greatly increased production per man.
According to the annual report of the Kentucky Department of Mines
and Minerals for 1955, approximately 20 percent of the coal mined was
bhand loaded and 80 percent machine loaded; underground mining
produced approximately 93 percent of the total, or 39,760,374 tons,
and strip mining approximately 7 percent, or 2,894,294 tons.
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SUMMARY OF RESERVE ESTIMATES
ESTIMATED ORIGINAL RESERVES

Total coal reserves of eastern Kentucky are estimated at almost
33.5 billion tons of high-volatile bituminous coal, which is classified
as original, except in a few counties for which only remaining reserves
were calculated (table 5). Of this, 65 percent is classified as measured
and indicated and 35 percent as inferred (fig. 13B). About 24 percent

Thin-38 percent
12,655,780,000 tons

Intermediate-38 percent
12,801,780,000 tons

Thick-24 percent
7.982,610,000 tons

Measured-27 percent
9,075,600,000 tons

Indicated-38 percent
12,589,320,000 tons

Inferred-35 percent
11,775,250,000 tons

B

F1auRrE 13.—Distribution of original coal reserves
of eastern Kentucky: (A),according to thickness
of beds and (B), according to reliability of data
used in prepsring estimates.
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of the coal is in thick beds (42 inches or more), 38 percent in beds of
intermediate thickness (28 to 42 inches), and 38 percent in thin beds
(14 to 28 inches) (fig. 134). The reliability categories contain the
following percentage distribution according to thickness:

14t0 28 | 28 to 42 | 42 inches
inches inches | or more

Measured. ... - 15 36 49
Indicated 37 43 20
Inferred 56 35 9

The distribution of coal reserves by county is shown in figure 14.
Ten counties, which form a group in the eastern and southeastern
part of the Eastern Kentucky coal field, have more than one billion
tons of original coal reserves each. Approximately 73 percent of
the total reserves is in these 10 counties, and nearly 48 percent is in
Pike, Harlan, Knott, Perry, and Leslie Counties. Six counties—
Pike, Harlan, Knott, Perry, Letcher, and Martin—each have more
than half a billion tons of coal in beds thicker than 42 inches and more
than one billion tons in beds thicker than 28 inches. Although Bath,
Lewis, Madison, Montgomery, and Rowan Counties have records of
coal production, no reserves were estimated for these counties because
of insufficient information.

The reserves are unevenly distributed in the three coal-bearing
formations, the Breathitt formation containing about 32 billion tons,
the Lee about 1.5 billion tons, and the Conemaugh about 22 million
tons. Important beds in the Breathitt formation, on the basis of
their content of coal resources, are:

Billion Billion
tons tons
Upper Elkhorn No. 3 and correla- Upper Elkhorn No. 2 and correla-
tive beds. . _________ 4.93| tivebeds_. - . .o ... 2. 27
Fire Clay and correlative beds.__ 4. 18| Hazard No. 7 and correlative
Upper Elkhorn No. 1 and correla- beds_ oL 1. 82
tive beds_ - oo 2.70| Lower Elkhorn and correlative
Hazard and correlative beds._.__ 2.69| bedso ... 1. 77
Amburgy and correlative beds___ 2. 30

These eight beds contain 71 percent of the coal reserves of the Breathitt
formation. All but two of them—the Hazard and Hazard No. 7—
are below the Magoffin member in the lower part of the Breathitt,
and they contain 57 percent of the coal in the formation. The Lower
Elkhorn and three Upper Elkhorn beds together contain an estimated
11.68 billion tons of coal, the largest coal reserve in any particular
zone. Table 10 shows the distribution of the total original coal re-
serves by bed.
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BILLIONS OF SHORT TONS
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* Harlan

* Knott
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Bell
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Knox

Johnson
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Thick coal, 42 inches and more

Carter

Lawrence

McCreary

Morgan
Boyd

Jackson

Intermediate coal,28-42 inches

Thin coal,14-28 inches
Laurel

Elliott

* Remaining reserves

Clinton

Greenup
Wolfe

Other counties

Menifee
Owsley
Powell

Wayne
Lee Y

Rockcastle

Pulaski
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FI6URE 14,—Thickness categories of original coal reserves, by oounty.'

ESTIMATED REMAINING RESERVES

The estimated remaining reserves for the Eastern Kentucky coal
field totaled 32,270,780,000 tons as of January 1, 1956 (fig. 15). The
remaining reserves for Pike, Floyd, Letcher, Knott, and Harlan
Counties were estimated by excluding mined-out areas of these coun-
ties. The extent of the mined-out areas in the rest of the Eastern
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FIGURE 15.—Coal mined and lost in mining and coal in remaining and original reserves, by county»

Kentucky coal field was not known accurately enough to use this
method, and the estimate of the remaining reserves, therefore, was
made by doubling the recorded production, which is equivalent to
assuming a 50 percent recovery, and subtracting this amount from
the estimated original reserves. In Harlan and Bell Counties, the
remaining reserves amount to about 78 percent of the original reserves,
and in Perry, Letcher, and Floyd to about 90 percent.
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Assuming that all past production came from beds 28 inches or more
thick, the total remaining coal reserves in this category are estimated
at 19,614,990,000 tons. Ten counties contain 78 percent of the re-
maining reserves and 5—Pike, Harlan, Knott, Perry, and Floyd—
contain 56 percent (table 8).

ESTIMATED RECOVERABLE RESERVES

Assuming a 50 percent recovery, the recoverable reserves are one-
half of the remaining reserves. For eastern Kentucky this amounts
to 16,135,390,000 tons of recoverable coal in all thickness categories
and 9,807,500,000 tons in beds 28 or more inches thick. Table 8
shows the recoverable reserves in beds more than 28 inches thick for
the 10 counties with the largest tonnages.

TaBLE 8.—Remaining and recoverable coal reserves in beds more than 28 inches
thick in the 10 leading counties of Eastern Kentucky

[In millions of tons. &0 percent recoverability is assumed]

Remaining Recoverable Remaining Recoverable
County reserves reserves County reserves reserves
Pike 3,047.23 1,973.62 | Leslienucemeoencccacanacacs 1,212.73 606. 37
1,239.46 | Martin_ .. _cc_ ... 1,136.98 568. 49
. 833.67 | Breathitt 854.20 427.10
———— 1,479.95 730.98 | Bello e caccaccccceaee 662. 34 331.17
Floyd_-.. ——— 1,435.93 717.96 —_—
Letcher.. [ l 289.33 644.66 Total ccaooooeeees 16, 164. 96 8,082.48

1 Includes original reserves in the Cornettsville and Blue Diamond quadrangles.
2 Includes original reserves in the Cornettsville quadrangle.

WESTERN KENTUCKY AND TOTAL XKENTUCKY RESERVES

To permit a comparison of the original coal reserves in Kentucky
with those of other States it is necessary to take into account the
large reserves of the Western Kentucky coal field, which was not
included in the present study. The Western Kentucky coal field is
part of the larger Eastern Interior Basin, which covers most of Illinois
and parts of Indiana and western Kentucky. The coal reserves of
Illinois and Indiana have recently been re-estimated by Cady (1952)
and by Spencer (1953) respectively, and the results of their work when
compared with earlier work of M. R. Campbell can be used to suggest
the probable reserves of the Western Kentucky coal field.
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Comparison of original reserves in the Eastern Interior Coal Basin as estimated by
M. R. Campbell and by recent workers

Original Original
reserves as reserves a3 Recent
estimated by | estimated or figures as
State M. R, Camp- | assumed by percentage
bell, 1913-29 | recent workers | of Campbell
(millions of (millions of figures
short tons) short tons)
Illinofs 201, 400 1137,321 168
Indiana 53, 051 37,293 70
Western Kentucky... 55, 640 238,878 270

1 Includes remaining reserves as of Jan, 1, 950, in beds 28 inches or more thick,
3 Assumed,

The accompanying table shows the results obtained by Campbell
and the more recent workers. As noted in the table the recent
estimates for Illinois and Indiana were 68 and 70 percent, respectively,
of the older Campbell estimate. The recent estimate for Illinois is
not strictly comparable with the other estimates because it includes
only remaining reserves as of January 1, 1950, in beds 28 or more
inches thick, but it aids in establishing the maximum possible differ-
ence between the older and the newer work.

The recent estimate for Indiana is strictly comparable with the
older Campbell estimate as it is for original reserves in beds 14 or more
inches thick, Therefore, the 70 percent factor obtained as a result
of the restudy of coal reserves in Indiana seems to be a reasonable one
to apply to the older Campbell figure for western Kentucky. On this
basis, the older figure of 55,540 million tons for western Kentucky -
would be reduced to 38,878 million tons as noted in the table.

The estimate of 38,878 million tons for the Western Kentucky coal
field added to the figure of 33,440 million tons for the Eastern Ken-
tucky coal field yields the new figure of 72,318 million tons for
Kentucky as a whole. Although there is no particular accuracy in a
figure thus determined, it is useful in indicating the probable order
of magnitude of Kentucky reserves. At this reduced order of mag-
nitude, Kentucky ranks high among the States in estimated original
reserves of bituminous coal.
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TaBLE 10.—Summary of original coal reserves in eastern Kentucky by county accord-
ing to abundance, reliability of data, and thickness

Explanation of asterisks:
*Remaining reserves as estimated previously by Bureau of Mines: Floyd Count{‘,e as of January 1,
1949; Harlan County, as of January 1, 1952; Knott County, as of January 1, 1950; Letcher County, as
of January 1, 1952; and Pike County, as of January 1, 1948
**Total of remaining reserves plus additional original reserves determined as part of present study.
Figure for additional original reserves is identified by position on line between asterisked figures for
remaining and total reserves. All other figures are total original reserves

[In millions of short tons]

Measured reserves, in beds of indicated | Indicated reserves, in beds of indjcated
P thickness in inches thickness in inches
ounty

14t0 28 | 28 to 42 >42 Total 14to 28 | 28to 42 >42 Total

66. 10 71.90 145.80 31.61 108.47 126.74 356. 82

J. 73.22 95.79 46.26 215.27

162.72 124.88 409.79 407. 04 266. 81 195.29 3,869.14

100.07 113.38 55. 48 268. 93

y 45.47 6. 52 69.34 137.16 161. 94 18.38 317.47
.......... 1.04 5.81 6.85

Elliott.ooeeoccaaenee 2. 50 3.05 [aecaacaans 5. 56 40. 55 52,71 4.17 97.43
Floyd.eueeeaannnas *31.80 | *315.86 | *205.64 | *553.30 | *333.51 | *686.51 *97.13 | *1,117.15
.......... IS Z (S — .97 3. 67 8.82 10.58 22.97

*31.80 | **316.83 | *205.64 | **554.27 | **337.08 | **605.33 | **107.71 | **1,140.12

Greenup. . 91. 50 39. 67 7.56 138.73
Harlan..oceaeeaoo.. *118.64 | *534.75 | *732.89 (*1,386.28 *64.04 | *381.35 | *254.10 *700. 39

7.52 ) 3 3 . 3
**740.41 |**1,396.97 | **81.63 | **477.24 | **285.16 **844. 03
.54 19.94 47.17 86.19 .28 133,64
5.49 82.17 121,07 158. 82 48. 85 328, 74
*192.86 | *775.44 | *332.06 | *318.62 *85. 41 *736. 09
73.84 183. 76 293.83 119.10 181. 95 105.33 406.38
#3218, 52 | **474.14 | **376.61 |**1,060.27 | **451.16 | **500.57 | **190.74 | **1, %gg g;
137.44
165. 05
65. 87
902.19
*556. 68
87.21

Pike. ... "+225.68 | *621.18 ‘1,518:2: *2,364.90 | *500.75

.......... .24 . [

*225.68 | **621.42 |**1,518.48 |**2,365.58 | *500.75

Powell - 2.06
L7 9.67 12.12 fooooaeos

80 |emmemeaas 1.17 22.38

2 1RO AV BRI AU - 7.7
Whitleyeeocmcacaaan 16. 81 17.25 1.07 34.13 165.13
Wolfe - —meecameaeee 10.06 10. 00 .75 20,81 58.88

Total...cc.... **1,392.21 [**3,232.82 |**4,450.57 [**9,075.60 [**4,647.45 (**5,420.11 [**2,512.76 |**12,589. 32




SUMMARY OF RESERVE ESTIMATES

179

TaBLE 10.—Summary of original coal reserves in eastern Kentucky by county accord-
ing to abundance, reliability of data, and thickness—Continued

[In millions of short tons)
Inferred reserves, in beds of All categories
indicated thickness in inches County
County total, all
beds
14 to 28(28 to 42| >42 | Total | 14to28 | 28to42 >42
476.75 100. 05 568.76 310. 56 970,37
241.23 226.28 173.40 66. 82 456. 60
608.14 | 1,010.13 544.89 332. 05 1,887.07
320.24 307.76 210.23 71.18 589.17
588.53 510.79 394.16 70.39 976. 34
(9711371 « PRI R B R, - 1.04 5.81 6.85
Elliott 120.16 | 80.10 3.67 | 203.92 163.2 136. 86 7.8 306. 90
Floyd..... *365.31 | *1,002.37 | *302.77 | *1,670.45
81.86 | 01.78 | 18.64 | 102.28 85,43 101. 57 29. 216.22
81.86 ( 01.78 | 18.64 | 102.28 | **450.74 |**1,103.94 | **331.99 | **1,886.67
(3111}« S 134,77} 13.26 2.02 | 150.05 226.27 52. 9. 58 288, 7.
b2 ;7 1: + DU S (RIS SRR EE, *183. 68 *016.10 | *986.99 | *2,086.67
368.75 | 381.62 | 57.02 | 807.39 385. 480. 95. 60 961. 72
368.75 | 381.62 | 57.02 | 807.30 | **560.46 |**1,396.34 [**1,082.50 | **3,048.39
PET0 10) « D 101.83 | 92.04 |eveeenoo 193.37 151. 65 194, .82 346.95
Johnson 207.77 | 156.38 | 44.61 | 408.76 348, 06 374. 66 98.95 819.67
D26 1o] 1 RS SO RS (EUIUI *514. 34 *718.92 [ *278.27 | *1,511.53
183.13 | 111.12 | 14.16 | 308.41 338.4 366. 91 303.24 1, 008. 62
183.13 [ 111.12 | 14.16 | 308.41 | **852.81 [**1,085.83 | **581.51 | **2,520.15
Knox 327.39 | 179.07 | 11.33 | 617.79 535. 66 288.97 73.63 808.15
Laurel .cceecacccecnnacas 145.68 [ 35.49 [-eooo..- 181.17 230.89 98.23 3.25 332.37
Lawrence. « coccamemcanax 288.99 | 102.33 | 22.27 | 413.59 358.01 -152.47 70.99 581. 47
ee 68.05 | 40.68 | 10.41 | 119.94 107.95 74. 18.46 200. 47
Leslie- caceommeccmenccann 495.01 | 270.59 | 94.98 | 860.58 992. 01 904. 96 346. 51 2,243.48
) 170 T IR (RSN (RSP AR SN *289. 07 *311.76 | *644.84 | *1,245.67
346.54 | 148.20 | 43.61 | 538.35 372.53 213. 6 119.09 705. 26
346.54 | 148.20 | 43.61 | 538.35 | **661.60 | **525.40 [ **763.93 | **1,950.93
McCreary.ceeeomcanannan 105.22 | 63.78 | 14.60 | 183.60 226.93 212.92 126.40 566. 21
Magoffin 288.72 | 30.08 .69 | 328.49 772.97 301.39 61. 1,135.43
Martin.ceeecencmeeanes 186.32 | 410.22 | 287.29 [ 883.83 270.19 614.25 544,03 1,428.47
Menifee. . 7.66 7.66 26.12 4.80 {acmmeoaean 30.
Morgan. 3 A 3 3
Totalcmcmaaacanae 6,616.12 |4,130. 85/1,019.28 | 11,775.25| **12,655. 78] **12,801. 78| **7,082.61|**33, 440.17




180 COAL RESERVES OF EASTERN KENTUCKY

REFERENCES

Adkison, W. L., 1957, Coal geology of the White Oak quadrangle, Magoffin and
Morgan Counties, Kentucky: U.S. Geol. Survey Bull. 1047-A, 23 p.

American Society for Testing Materials, 1955, Standards on coal and coke (with
related information): Philadelphia, Pa., Am. Soc. for Testing Materials.

Aresco, 8. J., and others, 1956, Analyses of tipple and delivered samples of coal
(collected during the fiscal year 1954): U.S. Bur. Mines Report Inv. 5221,
77 p.

Ashley, G. H., and Glenn, L. C., 1906, Geology and mineral resources of part of
the Cumberland Gap coal field, Kentucky: U.S. Geol. Survey Prof. Paper
49, 239 p.

Averitt, Paul, and others, 1953, Coal resources of the United States (a progress
report, October 1, 1953): U.S. Geol. Survey Circ. 293, 49 p.

Baker, J. A., 1955, Geology and ground-water resources of the Paintsville area,
Kentucky: U.S. Geol. Survey Water-Supply Paper 1257.

Baker, J. A, and Price, W. E., Jr., 1956, Public and industrial water supplies
of the eastern coal field region, Kentucky: U.S. Geol. Survey Cire. 369, 63 p.

Briggs, R. P., 1957, Coal resources of the Campton quadrangle, Wolfe, Lee, and
Breathitt Counties, Kentucky: U.S. Geol. Survey Coal Inv. Map C 42.

Browning, I. B., and Russell, P. G., 1919, Coals and structure of Magoffin County,
Kentucky: Kentucky Geol. Survey, ser. IV, v. 5, pt. 2, 552 p.

Cady, G. H., 1952, Mineable coal reserves of Illinois: Illinois Geol. Survey Bull.
78, 138 p.

Campbell, M. R., 1893, Geology of the Big Stone Gap coal field of Virginia and
Kentucky: U.S. Geol. Survey Bull. 111, 106 p.

1898, London folio, Kentucky: U.S. Geol. Survey Geol. Atlas, Folio 47,

1913, The coal reserves of the United States, in Coal resources of the world:

Toronto, Canada, Morang & Co., Ltd., v. 2, p. 525-540.

1929, Coal fields of the United States: U.S. Geol. Survey Prof. Paper
100-4, 101 p.

Crandall, A. R., 1884, Report on the geology of Greenup, Carter, and Boyd
Counties, and a part of Lawrence: Kentucky Geol. Survey, ser. 11, C, 78 p.

1891, Report on the geology of Whitley County and a part of Pulaski:

Kentucky Geol. Survey, ser. II, Re. v. 3, C, pt. 2, 44 p. [1891?)]

1905, The coals of the Big Sandy Valley south of Louisa and between Tug

Fork and the headwaters of the North Fork of Kentucky River: Kentucky

Geol. Survey Bull. 4, 141 p.

1910, Coals of the Licking Valley region: Kentucky Geol. Survey Bull.
10, 90 p.

Crandall, A. R., and Sullivan, G. M., 1912, Report on the coal field adjacent to
Pineville Gap in Bell and Knox Counties: Kentucky Geol. Survey Bull. 14,
Serial no. 17, 130 p.

Crider, A. F., 1913, The fire clays and fire clay industries of the Olive Hill and
Ashland districts of northeastern Kentucky: Kentucky Geol. Survey, ser.
IV, v. 1, pt. 2, p. 589-1216.

1916, The coals of Letcher County, Kentucky: Kentucky Geol. Survey,
ser. IV, v. 4, pt. 1, 234 p.

Davis, J. D., and others, 1952, Carbonizing properties: Eastern Kentucky coals
from Elkhorn No. 1, Elkhorn No. 2, Leatherwood, and Harlan beds: U.S.
Bur. Mines Bull. 511, 33 p.




REFERENCES . 181

Dowd, J. J., and others, 1951a, Estimate of known recoverable reserves of coking
coal in Pike County, Kentucky: U.S. Bur. Mines Rept. Inv. 4792, 34 p.
1951b, Estimate of known recoverable reserves of coking coal in Floyd

County, Kentucky: U.S. Bur. Mines Rept. Inv. 4813, 16 p.

1952, Estimate of known recoverable reserves of coking coal in Knott
County, Kentucky: U.S. Bur. Mines Rept. Inv. 4897, 20 p.

Eavenson, H. N., 1934, Southern high-volatile coals for gas and metallurgical
uses: Am. Inst. Min. Metall. Engineers Trans., v. 108, Coal Div., 1934, p.
198-221.

1942, The first century and a quarter of American coal industry: Publigshed
by author, 701 p.

Englund, K. J., 1955, Geology and coal resources of the Cannel City quadrangle,
Kentucky: U.S. Geol. Survey Bull. 1020-A, 21 p.

Eyl, W. C., 1927, Structural geologic map of Lee County, Kentucky: Kentucky
Geol. Survey, ser. 6. _

Fieldner, A. C., and others, 1922, Analyses of Kentucky coals: U.S. Bur. Mines
Tech. Paper 308, p. 16-89.

1942, Typical analyses of coals of the United States: U.S. Bur. Mines

Bull. 446, 45 p.

1944, Analyses of Kentucky coals: U.S. Bur. Mines Tech. Paper 652,
323 p.

Fohs, F. J., 1912, Report on the geology and economic resources of Rockcastle
County: Kentucky Geol. Survey, County Rept. No. 4, Serial No. 20, 112 p.

Glenn, L. C., 1925, The northern Tennessee coal field: Tennessee Div. Geology
Bull. 33B, 478 p.

Hauser, R. E., 1953, Geology and mineral resources of the Paintsville quadrangle,
Kentucky: Kentucky Geol. Survey in cooperation with Agri. and Ind. Devel.
Board of Kentucky, Bull. 13, ser. IX, 80 p.

Hendricks, T. A., 1939, Energy resources and national policy: Energy Res. Comm.
Rept. to Nat. Res. Comm., 76th Cong. 1st sess. House Doc. 160, p. 281-286.

Hinds, Henry, 1918, The geology and coal resources of Buchanan County, Vir-
ginia: Virginia Geol. Survey Bull. 18, 278 p.

Hodge, J. M., 1908, Summary of report on the region drained by the three forks
of the Kentucky River: Kentucky Geol. Survey, Rept. Prog. 1906-1907,
p. 36-45. .

1910, Report on the coals of the three forks of the Kentucky River:

Kentucky Geol. Survey Bull. 11, 280 p.

1912, Report on the Upper Cumberland coal field, the region drained by

Poor and Clover Forks in Harlan and Letcher Counties: Xentucky Geol.

Survey Bull. 13, ser. 3, 223 p.

1918a, The coals of Goose Creek and its tributaries: Kentucky Geol.

Survey ser. IV, v. 4, pt. 3, p. 1-78.

1918b, The coals of Bullskin and Redbird Creeks: Kentucky Geol.
Survey, ser. IV, v. 4, pt. 3, p. 79-183.

Hudnall, J. S., 1924, Structure map of Martin County, Ky.: Kentucky Geol.
Survey.

Hudnall, J. S., and Pirtle, D. W., 1949, Structural geologic map of Lawrence
County, Kentucky Kentucky Geol. Survey, ser. IX (reprinted without
revision from ser. VI, 1926).

Hunt, C. B,; and others, 1937, Coal deposits of Pike County, Kentucky: U .)
Geol. Survey Bull. 876, 92 p.




182 'COAL RESERVES OF EASTERN KENTUCKY

Jillson, W. R,, 1919, The Kendrick shale, a new calcareous fossil horizon in the
coal measures of eastern Kentucky: Kentucky Geology and Forestry Dept.,
ser. V, v. 1, pt. 2, p. 96-104.

1926, New oil pools of Kentucky: Kentucky Geol. Survey, ser. VI, v.
12, 394 p.

Jillson, W. R., and Hodge, J. M., 1919, The geology and coals of Stinking Creek:
Kentucky Geology and Forestry Dept., ser. V, Bull. 3, 89 p. _

Johnston, J. E., and Heck, W. E., 1950, The Fire Clay and Whitesburg coals in
the Hyden quadrangle, Leslie, Clay, and Perry Counties, Kentucky: U.S.
Geol. Survey Coal Inv. Map C 5.

Johnston, J. E., and others, 1955, Preliminary coal map of the Cornettsville
quadrangle, Perry, Knott, Letcher, Harlan, and Leslie Counties, Kentucky:
U.S. Geol. Survey Coal Inv. Map C 22.

Krebs, C. E., and Teets, D. D., 1913, Cabell, Wayne, and Lincoln Counties: West
Virginia Geol. Survey County Rept., 483 p.

McFarlan, A. C., 1943, Geology of Kentucky: Kentucky Univ., 531 p.

Miller, A. M., 1910, Coals of the lower measures along the western border of the
Eastern coal field: Kentucky Geol. Survey Bull. 12, 83 p.

1917, Table of geologic formations for Kentucky: Lexington, Kentucky,

7 p.

Morse, W. C., 1931, Pennsylvanian invertebrate fauna: Kentucky Geol. Survey,
ser. 6, v. 6.

Otton, E. G., 1948, Geology and ground-water resources of the London area, Ky.:
Kentucky Dept. Mines and Minerals, Geol. Div., 47 p.

Phalan, J. H., 1955, Annual report: Kentucky Dept. of Mines and Minerals, 135 p.

Phalen, W. C., 1908, Economic geology of the Kenova quadrangle, Ky., Ohio,
and W. Va.: U.S. Geol. Survey Bull. 349, 158 p.

Price, W. E., Jr., 1956, Geology and ground water resources of the Prestonsburg
quadrangle, Ky.: U.S. Geol. Survey Water-Supply Paper 1359, 140 p.
Rice, W. E,, and Moran, H. E., 1941, Typical analyses bituminous coals produced
in Districts 7 and 8: Consumers ‘Council Div., Office of Solicitor, . U.S. Dept.

Int. in cooperation with U.S. Bur. Mines, 28 p.

Rich, J. L., 1933, Physiography and structure at Cumberland »Gap' Geol. Soc.
Amenca Bull. V. 44, p. 1219-1236.

Robinson, L. C., 1927, Geology of Morgan County, Kentucky, in Geology of the
Cave in Rock quadrangle and other papers: Kentucky Geol. Survey, ser. VI,
v. 26, p. 231-259.

Robinson, L. C., and Hudnall, J. 8., 1925, Areal and structural geologic map of
Morgan County, Kentucky: Kentucky Geol. Survey, ser. VI.

Robinson, L. C., and others, 1928, Reconnaissance structural map of Elliott
County, Kentucky Kentucky Geol. Survey, ser. VI.

Russell, P. G., 1918, The coals of Sexton Creek and the tributaries of South Fork
on the nght between the mouth of Redbird Creek and the mouth of Sexton
Creek: Kentucky Geol. Survey, ser. IV, v. 4, pt. 3, p.-185-260.

Sisk, A. D., 1952, Annual report: Kentucky Mines and Minerals Dept., 180 p.

1953, Annual report: Kentucky Mines and Minerals Dept., 176 p.

1954, Annual report: Kentucky Mines and Minerals Dept., 165 p.

Spencer, F. D., 1953, Coal resources of Indiana: U.S. Geol.-Survey Cire. 266, 42 p.

Stafford, P. T and Englund, K. J., 1953, Principal coal beds in the Buckhorn
quadra,ngle, Breathitt, Leslie, and Perry Countxes, Kentucky: U.S. Geol
Survey Coal Inv. Map C 15. . ,




REFERENCES - - ' 183

Sullivan, G. M., 1891, Report on thé geology of parts of Jackson and Rockcastlc
" Counties: Kentucky Geol. Survey, ser. II, v. 14, pt. 2, 20 p..

Theis, C. V., 1949, Reconnaissance structural geology map of- Knov County,
Kentucky Kentucky Geol. Survey, ser. IX.

Wallace, J. J., and others, 1953, Estimate of known recoverable reserves of cokmg
coal in Letcher County, Ky.: U.S. Bur. Minés Rept. Inv. 5016, 26 p.

1954a, Estimate of known recoverable reserves of coking coal in Harlan

County, Kentucky: U.S. Bur. Mines Rept. Inv. 5037, 26 p.

1954b, Estimate of known recoverable reserves of coking coal in Perry
County, Kentucky: U.S. Bur. Mines Rept. Inv. 5083, 26 p.

Wanless, H. R.,1939, Pennsylvanian correlations in the Eastern Interior and
Appalachian coal fields: Geol. Soc. America Spec. Paper 17, 130 p.

1946, Pennsylvanian Geology of a part of the Southern Applachian coal
field: Geol. Soc. America Memoir 13, 162 p.

Welch, S. W., 1958, Coal geology of the Tiptop quadrangle, Breathitt, Magoffin,
and Knott Counties, Kentucky: U.S. Geol. Survey Bull. 1042-p, p. 585-612.

Wells, J. V. B., 1953, Surface water supply of Ohio River basin except Cumberland
and Tennessee River basins: U.S. Geol. Survey: Water-Supply Paper 1275,
587 p.

Wentworth, C. K., 1927, The geology and coal resources of the Middlesboro basin
in Kentucky: Kentucky Geol. Survey ser. VI, v. 29, p. 161-235.

Williamson; A. D., and Adkison; W. L., 1953, Principal coal beds in the Trouble-
some quadrangle, Breathitt, Knott, and Perry Counties, Kentucky: U.S.
Geol. Survey Coal Inv. Map C 18.

Wilson, C. W., Jr., and others, 1956, Pennsylvanian geology of the Cumberland
Plateau: Tennessee Dep. Cons., Div. of Geology, p. 21.

Wood, E. B., and Walker, F. H., 1954, Preliminary oil and gas map of Kentucky:
Kentucky Geol. Survey, ser. IX. :

620706 62 - 13



COAL RESERVES OF EASTERN KENTUCKY

184

®

NS 86°LC_ 06'18  [BIE  |TTIITT 7321 (0061 (19708 |Lg% [PESL_ |06°FT |TTIITIIII|TIIIIIIIII|TTIIIIIT|TIIIIIIN) TG TON ssooung
I I U 168 908 T[Tt 908 {gpr |ttt = 0 R E I Mt I, ¥ 'ON SSsoutiq
a1 | 0¢ ¢ 19°21 et | os'e  Tzer  f06T  |TTTTTTTTTTTTTTTT (/7o SR it A e & 'ON ssoomig

£juno) piog

L8°6L6 99 01¢ 9L 899 <0 00T GLOLY %8 TIT (61°%08 |¥9°09  [28°9G€ _S. 921 _h«. ‘861 _8 ‘e |08 'SP 06 ‘1L 0199 (0872 |TTTTTTC [B10.L,

62 6¢ 96 6 l4 344 66 % SL°SY 209 78°6¢  [98¥ G 'eT 68 ¢ 20°6 e9° e L ] Al N . £
39 ¥2 Gz 0c - [89°€ 1L 6 ¥ ¥y T 78 ‘PT YeCl |P1T 2 88 % 16T e T 18" T 3uiae)g
6% 3L 8y°1- . |8%°L9 EL°E 20 "Ly 0% "1 8L'GF 3% 60 "2Z 80" L0 "61 62 sge |t £0 '€ e ° -~ ~3upjied 9u0ISpuUBY
L3 A0 L S R 60 9T 28" €901  [TTTTTTTT €901 ;7T 9%y 77T (a4 €0 7234 SEEEEE A £0°T ve” TTTTTTUrBuno yory
1811 66 '8 8% T ze'g oL logt |ttt 8L°1 66° 6L |t 1Ly ¥5 '8 1 | TTTTTTI|oITTrTT3upds pey
78°201  [$9 76 2001 o1 - 2025 189z (137 [T 08 'S¢ 8LLy  (98°L 9" 05 02 0 'S8T [0 I . ) ¢ €51 S
6629 02 °9 3% ‘62 19 LG ¥e 0% 1Z2°e 8C'8T  [G9°8T  |ST'ST 68 T [ 19°L 08 % or* 682 |- S SSOJAL
66 0FT 00 '€ GG "LL Py 01 £6 €9 08 61 61y (297 ¥ €8 68°6T {88°LC (819 1962 9. "1 93 '8 [0 S I 03UrIAL
¥9°19 0L 78 88 '02 90 $0°9 oL¢  8gr Tt 69 °L8 s8¢0z [T0°41 [T 10°81 02 '8 656 |90° TTTTTTONUSIH om0y
¥ |t ye- ¥e | SR Rt il Rl Ittt Rttt il il RS NN WWBH J9M0]
[ - S A 0¢ (1A A St {1 e R et e ieleiuinintuinial Seleteiuieiiini el Bt R Aty
£8°921 99 G 1€ 131 08 °C 8209  |7""7"TClarse loer jevcye |18°T |zesy logr jzrer le8t [wy |totttotTtTTTTTTTTTTTO 0131
99 °86 29 01 29 3L ¥ 01 08 "16 uopoquiy
£e'l 8G 1 {1 A 0% “UBWpUTH
66 '8¢ 90 '8¢ 6 'S 9" gL el . T e o eUIBE
A4 €61 9g - 93 z¥ 29 1 18" oG - 95" ¥ 52 StouBI
eL'e 6 °1 01T 69 * 60 T gL |7t 1€° 6L 83 98 * e1” 98°T 88 ° VL €C° ...--‘Hmww_.._.hﬂo oIy
9¢ 801 81 2€ ¥ ‘29 9L "1 92 "99 0615 (L9798  |29°L 80 "0¢ Lge Y0z |L5¥ 20 1 68 'V 18°¢ o8°1 Tt A8[) oty
L3 G 8% £8°L1 $6°IT Tt A S A i o€y [ggr |\ 85" ¥OT __|C ABIY soUBID)
15 A 44 29T (4525 2N 96 T [ 4 62" |77 o1 * er” RSttt it S R IR way) enlg
10°8% L0°0 £1°¢C 18°C SOFT |77 Seel 08T FA:00 § U 80 0T 62 1 66T £0°0 0L°T (<A A X104 jjouuog

£uno) g
tig ZF 0382 | 8201 ¥1 18300, ta4 P0IBT | 820F1 | B30T (44 ch 0182 | 820371 [830L [d4 70183 | 8203 FT
speq ffe - s
‘18301, . Sayour uf SSsauydIy) pajsoIpur SIUOUT UT SSaUNDIYJ PojeoTpul SOUOUT U SSoUNII(] PajsaIput
A1039980 4qoBd ‘[80.], JO SPaq U ‘SAAISSAI paLIgjuy JO SPaq T ‘SOAI0SeI PAjeBOTpUL JO Spaq Ul ‘SOAJASAI PAINSBITL

[suoa 120Us Jo sworfur uyj

L $90JN0S0I [BUISIIO [€10] 018 SAINSY 0YJ0 [[V  'Se0IN0sal (810 pue SUTUIewal 10j SaI3y PoYsIIajss ussmieq
oul| uo uopisod Aq POYIIUBPY ST $9AI9SOI [SUIS]IO [SUONIIPPE 10] AINSYY  *APnIS 3ussad Jo 118d S& POUUIIRNOP SIAIOSAI [BUISHIO [BUOIIPDE SN[ S9A19591 SUTAIBWIAL JO (810 Lua
- . 8F61 ‘I Algnuer Jo s8 £1Uno) o¥IJ PUB ‘Zgel ‘1 AI8nUE( Jo S8 AJUN0D Ioyalery ‘0S6l ‘T Alenuer
Jo se £fqunoy 1oudf 3961 ‘I Arenuer jo se Ajuno) UBLIBH ‘661 ‘I Arenuer Jo s8 AJUNO) pAO[ :SIUILY JO nwaing AQ A[snofasid pPIJEWII)Se SB SPAIASEI SUIIBWOU .
:SYS113988 JO moryBwe[dX

S8auUyIVY) pup VIVP fo0 fiprqurgas 2ouvpuUNgD 07 buLp.020v paq pun fjunocs fiq Ayongua y] u49)s09 UL $224059.4 1009 [DULbLIO— T TTAV ],



185

ORIGINAL COAL RESERVES

L1°689 8112 €3 012 9L °L08 32 058 0L°61 [S8°96  [69°L0Z |£6 892 _ww~ 'Y _wm E21) _\.e L 1) S A R At R T ek A
S0 82T £0°8 15 8% 19°12 96y [T CL°€T (56°CE (8 8L 08 LA (41 et - I R IR I Tttt Todoo) woJ,
Wogl |t 80 0T 922 26 el R 86 G ¥y | PL G 1] S A IR I Y IR B 8 "ON §SeoULIJ
8L 031 19 °¢% 92 19 16 °G1 V8 ‘08 80 "L 8V 'cc |8 L 6 ‘€8 £G°0E I8.°88 8978 T I TUTTTTIETTTT TTTLTON Sseouli g
20°¢8 VS 2 £6 "1 09 "82 [A%44 S T PpoLT |PIEC (66 | 6% ‘¥ 1720 i i i S 9 "ON SSoulId
90°gr {77 R “Tl90°e1 ror |77 R 1mor {6 [Tt 66 |ttt e i V¢ "ON Ssooulid
¥¢ 60T L1 °F1 v oLE €9 19 V299 80 9 Lh¥C 161798 [0S 98 60 '8 2661 PP ST e Rt i -.m. ‘ON SSeoulld
60°92 r4: 301 SEEEE L8 T ¢6°CI 268  |TTTTT7C C|6% ¥ F-72 - I e Bt It o ¥ "ON SSeoutlg
<0°¢9 76 "9 W €1 '9C Tttt 0L "8 13202 NN RE R AR N N € "ON Sseoutid
82°¢ 85 ‘G S ISt St e ~99]
682l 8¢ 01 Ak A o0 A e NN DO S 39010 uny
6% 91 80 $T W'l D W1 |7t i Asse1p
22768 98 ST 16 €T £8°C 95 "9 ey | [ el (i I Ry X (g X2 £
AuUno) rue)

20°288'T (90 °Z8¢ 68 PG e1°010 ‘T |PI 809 88 °'TT (98 °GIT (06 °08% (P1°698 62 "G6T (18°99C [P0 L0V (6L 60% 88 721 TLGIT [61°BZT |TTTTTTTT 8301
0zes  |TTTTTTTC N (e 0S '8¢ TTOTTTTATTTTTTIT06 88 (0L RT TThmT TTTEmetT TTTTTgelegoRy
98 1LT 08 ¥ 76 "9¢ < "0et e 7 6L ¥ 91°0L {2168 8% '€ 0€ 'S 16" "¢ "ON WIOUH[H reddn
43 (- 20°G 06 ‘81T r4 34 SEE TiLe L4 S Tttt I e 1 "ON WwoyIy eddn
< 90 '€ 26 61 521 SR S TTTTTTIWRST e Tt -
9% V% 16 ‘ST €0 G 0g° ores )T T186°1 1% L8 "9 8% €
<118 SRR 26 12 00 68 ¥< 08 TTTTTTTTIeB6I (809 [8g0E fTTTTTTTT
8LL (1[0 S gL 9 14 i A e 29 ' T1°¢ 00T
0% "09¢ €3 "TLT 09 ‘78 L “POT €8 8L 219 PoCLT L1708 |63 69T 06 L
16 °C12 80 ¥1 1487 1€°231 0% €9 U OF "L ¥6 'S |1€ 21 3G "L
TH°6VC LY "91 €178 28 ‘TST 99 ‘9L €0 28 L 08°L9 |g8'981 €6 11
6% "802 S9 101 18 "89 16 °LE ¥€°LE LS 80 '6 €6 °2C |86 19T 98 '$6
¥€0¥C 6L € 88 "901 19 621 (At 20 t A D Ty 9z°LT [0ges  |TTTTTTTT
€gL  |TTTrTTeeT 99 G L6 TL £9 L8 TSt Z¥'98 {9871 |77t
98 LT 28 0 61 "9 78 0L ek S R 80T {10°L 280
0031 T 02 ° (7S S i i SR S 68 1T R
9096  |TTTTTTTTT “[29 08 A4 6L 0L TTTTTtTUleLtOP |00T0E |L2Tee [TTTTTTTC

Ajuno)d pyvIg
06 "99¥ 28 '9¢ 8% "92C [ £ 74 9601 [19°LL 190°€ST (127912 929y |6L°G6 (el |TTTTTT TTTITTTTTTTY T [ R ejoL
6reg 7T 61 ¢ [:1 ¢ N R I 1 0 cToTTTTTT N e I N I I R 0T "ON S§S90UlLd
wer - |TTTTTTTTT L% ST 2L [T LY el [gge  [TTTTTITTT I 4 I Dt e It I 6 "ON ssdounId
1€°9% 0¢ ‘88 966  |TTTTTTTC eIl ¥ 8C  [¥9 91 £7 € Sv '€ 17N R At I R R 8 'ON ssa0ulld
60 99T 08 1€ €309 %L ve0v  {L9°C0  [98°S0T 8 °€e |SPES  |ST6T T O Rt Rt Rt M L "ON sssound
PL 89 19°L2 ¥ ‘98 78 '€ or'¢r  [(00°0z |0€'2E 85 'L Ry S A R TTTTTTTTTTTTTTOITTTTTTTI "0N ssoundd
6L %1 6L P71 1O R N 0L SGL°L D (A7 A R e R gS "ON ssoourI g
16°9% 0% "L 88 '8C 1/ 24 18¢c lgoxy  I777TTC 09 (5158 & SN R Y R STTyTTTTTTTITTTTTT VS "ON ssouli

620706—62——14



COAL RESERVES OF EASTERN KENTUCKY

186

896 98 '8 corTTemen “uospIByOY
51 31 7L "ON; SSOULLE
99°1 [+ 1 G ntuinsl il 1 Bt R Al Rt It ARt I St I A I 9 "ON 8SSOULI
418 v4 SO A U ' SU Sttt it infeiieieietf At Ittt cinteld ettt el il i TMOXIN
3399 1866  |90°1  86°9T {AL'IZ j1F92  J09'€  180PT |BL'Q |TTommoom{tmoemosnfmoortTesmemmosss|moomosesessmmmom Xepuy
¥eL 18°¢ T 81D Un)
o¥ P9 9¢ ‘0F TTTommmemeeme AssBip
(<8 ¢ ‘1 T ----Samz..m
18 6% P25 e - 2 A SR (-0 1 SO 2 A G il = =" TN 1 4 O S Snieieiininicioioted ettt Rt R SO Aef) oarq
8g°I [t A It S -5 SR it e Sttt Sttt Sntutuieiuiutndetet iteinntintel It Al I aia[op
6Ly 12 N R e V2 N e i It iieieieiete Idetetieintete ininiuioinisioiel Itieieiiiel nteteinieietel It o[[lad}j8eg
Ajunod noyig
89 18 ¥0°1 _ ........ _. ...... _ ........................ 98°9 LI (e S I A R il H9ID Joswog
Ayuno) woyuIldy
pe°cL6 68 0L 9T '$6¢ _an ‘019 _mn ‘889 (i1 4 _E. ‘981 _au ‘998 (4P 218 8¢ ‘ST 6 ‘19T |ST1°L8T [¥€ 69 26 '9 LP 9% [0 S BloL
12°L1 k] S 06 '€ $0 01 e 1T i 181
L7701, 2 e (1 S <1 ¢ S < s 7 SN R 008 299 (19 {77 081 teil4
4% 20N i) A | 4 S ZN i I i I 86 ‘G r4: A i e 28 °
81811 80 °9C [GG'LE |0L°LE |06 °CT 18°¢ 18 €1 8L°Q
¢9'9Ie  [g€°  1Z8°LPT  JI9'89T  (9F6ST =TT 69'8¢ [IB°00T |1I8%ET  |-""""""- Ve 8L |99
E8CPL  |TT7TTTTTUUI0°99 (LLAL (L6000 (Tt 2Ly [sp°09 |ogee |TTTTC 81 91 28 "L1
0¢  |TTTTT|ITTTTTTTIIONES |10g |t L (06 S Dt i I
P9 9T [91°0T  |OT°LT 0011 ¥0 9 £0 T €6 '
€5 ¢ ° : I spusly
£9°1¢  lee'¢ 69T  |9pC€  |6S°I€  [T°TTTUCU|9%9 |e16% |1eeT (29°T  [ep9 |91z e8P |21 |08 ot |77t JopH AB[D O
gg'gTc  |68°0T  1996L  l08°F%2T  (ISOTL  |~--""""le0'0¢ {0p08 |eR68  [1bL 6y 1P le60Fp (10T 8ye o188 fipe  |ooovvo0T *---£e[) oI
P27 S O 7K T S 772 - S it 7k SN S i Y Rt SRt At Attnttt It SNt . wep) anig
88°[ -~3931) uodsg
Ayuno) 48D
142 Ty 0182 | 8203 %1 1ejoL (474 Ty03I8T | 8ZOIPT | [BIOL k44 Tp018C | 820IFT | 18I0L (44 2y 018C | 8301¥%1
spaq 18 podg
‘18303, SAUDUY uf SSOUNIIYY PaIeorpul SaYoU] U SSOUYOTY) PojedIpuy SUOU| U SSOUHIIY) POJedIpul

A1039780 4oBd ‘1830,

JO SPaq U ‘S3AI9SAI PALIdJUL

JO SPoq U] ‘SOAIISAI PaYBOIpU]

JO SPAQ Ul ‘SPAISSAI PIINSBIA

.=oO|a@§®£ puv vp fo finrjiquiries sugev:.:g 07 BurpL0230 paq puv fiyunoed fiq AyINJUd ST UL21SDI UL 82443894 J009 JPULfILO—'TT A&V T,

[suoy 3104s jo suol[[iw Uy}



187

ORIGINAL COAL RESERVES

8L '88% 89 ‘6 £6 ‘2 _5 ‘923 _mo 081 20°C 92°€T (L. P81 (€L°8B1 09 L 29°68 (09716 | TTomTeTme it ®o0L
09 08 L8 81 28" 91 'T1 -===-=""==19d00) WO,
gL’ 92 R “=7=""""g "ON SSVUNJI
19°91T 1 82 6 1 mTemmm=s|mToT=eTTL CON SSUL
€16 69 "L 9T T =|-=-=--""9 "ON Sseoupd
11°01 19°9 . e TooTTmem T T g CON SSAUMg
4 X4 % T T TTTTTTTTITTTTTTVEG CON SSeound
22°92 P1 81 99 ¢ "ToTmmes|mmotooTTg tON SSeUUd
9¢ '9¢ 96 VS <89 S=mTesms|mTTTTTTTR CON Sseoulld
g8 ‘811 76 68 8% 'S1 s=o====|==-"--""¢ "ON sseulg
Js a4 I § 5. 4 DRSS 1§ 25 NN i 1.4 25 2NN IR RO R I IO It DU I .
991 e U X 4 6% ‘21 96 "0T TTTTTTTTITTTTTTTTi9B0T (08 TTTTTTTTILZ S x4 mmmmmes
€24 LA {7 S R D O .2 4 4 - 14 moemmees
0811 oe'tt  [gor  |-------|-------lieor  [6g0 s EnN 14

£uno) dnudxrn)
19988 ‘T4 |06 ‘T8Ces |V6 'BOT ‘Tus|VL 0G¥4e [8T C6I PO°8T  |SL'T6 {9818 (BT 0T ‘Tas|TZ "LOT44|€C 96944 [80 LECss |22 PG [|FO°G0Zs  [E8°0T4e[08°18¢ |~~~""""""""[BIOL
1% 62 96 '8 60 °¢ 1% €1 12°12 20 ¢ 50°€ PL'ET [0 €6 '€ . B it R it bttt (11550411 L £V
L6 B i SCREEEEES P i N S Il R b VA [V - T 0¢ 'S IR R DO S ST o1 s N Lo 1)
PL'OCLes |PTOTLs 9T '8OVas |SC TPIes (€6 '8E TTTTTTTTIBE 6 (9976 TE 89%« 88 LT« |P6 '13Cs [PS '€CTs [0S FCTs  |IF '86s €6 911+ 191 64
£6 '8¢ ST 8¢ 65 93 6 6 "88 TTTTTTTUIseeg |96 6 Tttt B U I R S B it B
18 "L89» 1A L8 '8¢V e 0L Z8Ts RO I T IS "9 €8 Lle |V6 ICCs |9 €TTs {09 FC2u 1P 86+ €6 ‘9TTs |91 6« g "ON ulogyIy Joddp
8P 'EZVes |88 "L0s 12°%%Ces |68 18Tes |L0°EF TTTTTTTTIBLOT PETZE |96 VO%as |88 063« |T108Tas |GV OBe 9P 'GTLas |00 LEe 08 Flss |09 TLe
09 8% 1 ¥e ‘58 20 '€ D 7 L S L 4 T i 4 R i a4 N N o N Semmmees
86 V.8s |8C°L9s GG '80C+ {0664 TooTeTe e I MO 09 °0S%«  {68°63s |99 FETs [9¥ 08+ |[8F FTIs |66 "LEs 68 '€Ls [09°3T. |-z 'ON wioujId 10ddn
8L Chhae |L1°69s 89 'L9Tes [80°L0Tes [S6°€T  |777°7777 18" P16 GP '880s |01 °T€« [V6°LOT4 {T¥ 68+ [6€ TPI, |L0°8Es 8 $6+ |8V '8s
9681 ToemmTTee 18y V16 96 €1 TTTTTTTHIS R LA T P R I I B DU D
¥8°6ZFs  |L1°694 8L 9%+ |68 L6e I IO I TTT|9P 88%s |01 'TEe V6 20T, |TP ‘68« [68 TP, |20 '8Es ¥8 76s [8F '8, |~T°ON ulouly Joddn
98 et a8y 10°6 TTTTTTTTTUIEe 8 76 ¢ 4 TTTTTTTTlLR S 18° 9¢€ b N s Ot S I A L G110 cACN
8% 01 8% 01 S i /1 ) L0°G N e ¢ I I e
68 01 DU 1 2 L S 5 A |- ) S St 1 2 S (5 S I I VT T R
L1 %% 68 Gy PL 9T, €6 s €I 0L [7°°7 1111, O T
0811 V6 96 "9 353 DU A 0T
81 '881+s (69 Fhe OT "LBes 187 OPes  [€G7TE TTmTTISLUIE (080T |88 °C60T. (8B TATe [PBISe [TT'#Es |78 '1Cs 1L 92«
€5 T8 TTmRTTTIIRL 1 08 ‘01 £5 28 IR 2 2 L A L S DO O I D A
G9°9STe |69 Pe F "Cle €9 'GCy et il Mt B “T|e8 '€0Te  [88°LTx {PB'ICs |TT P8« [28°T0s 12792« 69 6%+ (28 °Te |""TTTTTTTmARIQ A

Luno) pholy

06 '80¢ 8L _ow ‘ee1 _cm ‘291 _g ‘802 29°¢ 0r°08 [ST°02T (€% °L6 LTV 1L728 [99°0p (9979 ettt {1 ¥ 4 05 2 R -2 TN A
v I 1K gL 8% I R 8¢ TTeneTeT A% ROttt Mt I SRR il v L TN
26°¢ R DS (4 ] 29 € IR o 4 ] cTemeTT cTommTee S U T Tpjeraucoun
oL V01 Rt (722 4 €6 99 02 29 i {1 i B < AN (11 2 < S V1 I (4 TTTTTTTTHECIE 1€0°08 fege 1TTTTT “TTUis0e 052 =7 mmmmmt18d0o) WL



188

COAL RESERVES OF EASTERN EKENTUCKY

P8 LiTen [19°€Cs 8€ VPxx |00 0G4+ 8T ‘$Ex 9% €94 16 '€8+ 6C 9%+ {99 VI«
060z |77 “T[v061 91 ‘T T o . Tt R R I
P9 L6+ 16 ‘63« 63 ‘9 78 8P+ ST V€4 97 ‘€9« 19 €0y 6C 0%+ [99 1. |"UBLIBH JO 1ds Jemory
¢gL |t i Rl “--leg L $L°1 TTTTETTTTT RO il B S TTTaiure H 19M07y
€0°90T++ [PL°F PLOVux (99 Pen Tttt 90 "0Zs TTTTTTTTTIEL 0Te (€8 76s
16°58 1R 1098 Lo V0t S RGO A LT <5 N Sl A AR ASSNNY AUU AN AU SO [ IO
90 °'0G« R L 1t I R O S A 90 00« TTTTTTTTTTIBL0T. |88 6e o BHOI[OY
8V '9%%4s (8T €8T+ [PI '00Tas |1 €0us P1 LOsx 03 69+ 79 "Ghan 16 TGex {99 Tx
61101  (€8° 0% ‘6L 9% 1 09 °6 081 ge- %% T R
G'9%Ts (9B °Z8Tx  |PL 0T« 99 'Ta $G L8« 0L 29« 1€ 'S« PL 0% {99°Ts |TTTTTTTTTTC uspoquuy
19°69Ts  (29'8PT+  [L9°64 8¢ Ta €2 P+ PP99T.  (39°8PT.  |PEGs  [8S°Tx  |TTIITTTTTTTymdSusIyg
[ 4 65 ‘61 96 "L 85" 986 981 181 LN I TTUBWpPUTH
%6 |TTTTtvr 06 2 289 Lo 2N A A | AN U PR I TTT|IIIIIIIIIAoN prezey
1698 16 02 1899 rea 1928 VO'LT  [€9°Q9 |TTTTTTTT 0¢ ¥ 06°¢ 8T ° “ Tt DlezeH
1S T894+  |LE'T084s |08 'FCTas  [¥8 'G6ax 18 °0LT+ |28 '96+« (3G TLs |16 T« €6 TIEx €9 26T+  |6F LO1x |18 LT«
1% 66 36 '8 [ 4 9099  [L266 |26  [62°¥%C 19099 |TTTT7C I S I A e I Tttt s .
¥5 609« |9V '€60x  |10°00C« 8L 6Ts 1€°0LTs 38796+ (39 TLs |16 T+  [€6°C9Es |89 L6T4 b LT 1828, =777 7TTTTTTC Ul
28702 oL 5 61 98 * 9¢ " &4 sty 19 R R XIpPEH
6L°6¢ €9°C ¥S 91 2902 0L°12 €9°C 8C 6 [ DU O IR o hLdi o)
o811 ¥8°9 6¢ 2 292 9% G 09F% 987 | --let L0 SO At S1uBLY
P A S Rl [ 186 6e'e | “cley e 16°2 U O U Iopl1 &%) 01T
&7 'I8T«s (9C '684x 89 8lxx 67 €9k 4 8 6P+« 8% TIs |70 '€Txa |9T 'CTax |LD 8Vax 68 "G0x C1 OTxs |TT Lax
€9 °06 S9°% 80 'Sh 06 ¥ g9  |TTTTTTTT 99 ¥ 1971 gL't T 06" < .
08 ‘06« 1998« 09 884 69 '0%+ 8C TIs (88 '8+ [6G'€Ta [9G LPx £8 "GTs 2% '9Tx [00°Ls |T77 £810 a1y
LG 8TFas [P0 F6ux [PV 'LOCas [61 TGus 29 '98s 16 82T+ |PS €T«
$L°19 9% ¥0 2% €0°LZ  |PLTS |29 [(¥OCE  |80°L% T T T TTTTT|T Tt TTTTTooopTTTTTTos|TTotmooootT o I R .
€8°198s  [LT T6+ 0% 'S9Cs {91 $Tx 39 984 13831 PS80 |77 77777 Aqreq
16 °CCTas |97 Foax  |10°06+x  [FP Busx G191 60 'S8s  |¥C T«
66 '69 1€'8 8 ‘¥ gL ° (6669  |1€'8  [8PV¥S 0GL |TT T TTT|TTtTTTTo|TTTTTTet|tTTTTet|TotttTTTTt|TTTTTTTT N I R e
26 '09s ST 9L €5 'GEx ¥Z T STOTe €868 G Tx |TTTTTTTTTT «(yy
8Y LETxs (BT Clax (67 TG L2 OTxx LG 10+ |98 '8Is |8L's 19 °GLx 16 '8V« 67 81+« |11 '8+
90°15 50°'S 484! 88 'T D U P R IR R A IR U
P9Il [81°0Ls (98728 |68 78« 1310+ |98°8Ts [8L°s 1 °CLx 16°8%s  [6V'8Ts [IT'8s | 1euI00
68 €9ex  |TT Tlax  |L9 TL8ss 0L 0CTax 10 QT+ |GL €11« [0G'9x  |G8 T8I« 09 '8« 9% "LO0T+ 166 91+
8¢ '8%1 16° 9509 12 L6 Rl il Ittt I R R e
TI9IC (1970l  {10°T2%x (67 €2« 10 3Ts (L °ETTs (099 (G8°28Tx  (09°8%¢ {93 20T+ |66 9T« [~777777""" P o)
18°01 Rt 1+ 2 96°¢ (180T  |TTTTTTTTI98® (e |t oTTTo(tTomtToo|mmmmeTo et EEahheh ity Eahht i Rt S st A3inqury
Ajuno) uspeyg
ta4 ZF 0182 | 8201 %1 1810, [44 TPO187 | 8Z01FT | TBI0L (47 290182 | 820191 ®I0L t44 Y0183 | 86031
spoq T8 pog
‘18301, S9UOUL UT SSAUHOIY) PIJBITPUT SOUQUY Uy SSOUNO[Y} PIJedIpuUL S9UOUT UY SSoUNO[Y) Pejsorpul
£1030780 0%8d ‘[810,], 1O Spaq Ul ‘SAAISSAI PALIUL JO Spaq U ‘SAAIaSaT PajeIIpul JO Speq U] ‘S9AIISOI PAINSEITAL .

u0)—ssauyIzyy puv vivp fo fiprgrqujas ‘sounpunqp 0] burp.iordv paq puv fiyunoo fiq \Eoﬁz,»vN g&&m..gv.. § $90.4983.4 002 ]

[suo3 q307s Jo suof[[Twx uy)

wIbtIO— 11 TIAVT,



189

ORIGINAL COAL RESERVES

L9 ‘618 G686 99 ‘FLE 90 '9%¢ 9 '80% 19%% [8€°9ST (LL°20C |PL'82E G8°8F  |28°8ST |L0°IZT |L1°T8 6% ¢ 9% 68 (ggLT |TTTTTTTTC eI10L

98 1320 7NN S e ‘¢ 1%°¢ I it | ¢3S et Ittt inieinindnieid Sttt Smoemseees UOSTHBIII M.
[4i 4 S e |TTTTZUTTTTTT LL°%8 |egLt {TTTTTTTT it I 092 - - -3mgseygm eddn
18888 0 ‘821 TTTTTTTTIReSL |6% 5S¢ [o1 68T g “¢ "ON wIouyy Iaddn
€L'8C 4 <A R R 9525 [Lv°9 g "ON wiogyIy Jaddpn
18°12 298 (458 (120 U I 6¥ 21 TTmmeTmmee 1q3TyoI0,
8001 29°L 29 °L N 9% ' 9%'g ||ttt il Ittt ©-=soTTTTHoSpIeudry
9g°9¢ 89 ‘LT 00°12 0eg 8¢ °1 89 °L L9 R D e TTTTTTTPIBYRIQ Yovad
2€°9 13 0 S A 81 ' [/ R I St 1 S () G il i 61 [T NIOJ OUTIA
2628 yege  [TTTTTTTT LZ°1 2578 |89°LY  |TTTTTTTTI8ge T |0RPTjoer Tt 9L " 76 - " "3IqseNU M oMo
02 °L8 Z1 99 L8°C1 |eege [26°F 8¢ '62 13°1% I R R TTTTTTTTUXIPPSH
28 °LT1 9¢8 7T $e0e  [L0'€S  |LL6e 6% ‘1 theg eF 1 SommmTomees “~£eiD oMy

Ayunoy uosuyor

96 "9%€ 280 8% 61 89 181 18 '€6T TTTTTTTTIR0°Z6  [€8°10T  [¥9°eeT L.y [¥6°61 ¥ 0 cez'oT  [sT°g Rty (N

ey [T T8 1L Sy L8 01 3¢ €825 89 B1 0z '6 1A I 91 v TTTTTTTTTpejeeLIodu)
£8°L8 280 VG 08 1g°92 ¥6 'S8 G061 €9 ST 0L 9 92 S0 0L'1 14N “TTTTet-CuospnH
€0'601  |TTTTTTTTTC 99 L9 18 °Tv 20 79 S1'9C  [L8°'TF oP¥%L [WOe [T 282 28" TTTTTTTTTRRA)) Joaveq
€8 181 TTTTTTTTTTILLRS 9¢ 9% 1868 08’8 (9069 28°91 (96 °CI TTTTerTtT LI [6e T j;TTTTTT “TTTRI0g waareq

Lyunoy uosyrep

68 "870 ‘C4+ |69 ‘T80 ‘Tus|PE ‘96 ‘T4+|9F '69%+s [6€ "LO8 20°L8  [29°T88 |SL'S9E (€0 F¥Bas [T 'G8Txs[PT LLTx+|CO TBax [L6°96€ ‘Tas| TP OPLax8% LECkx|80 6TTas] " """""""7" 0L
19°80xs 0L STs V2 'OTas  [L9°104s  |PO'CT TTTTTTTTIIB e 8S ‘s V6 'GCs 494 6L 'Ly 120794

e o |77 16°¢ eL1T <1 16°¢ T

L6 L8« 0L ST« €€ TT+ T I (R 8% €« $6 9%+ (45453 6L °Le [80°Qy [TTTTTTTTTTO TTTTXR AL
-1 SN I I TTTI8g 8T T N DO -3 S A A S I S R R P “¢ "ON wIoyy(y Jeddn
12°9Lsex |79 8Gex  |IL OTas |98 es 68 9T ¥0°L ¥ 6 6G L« "[8F 67 10 $9s 23 "G ‘x

6891 0 'L V2 '6 19° 68 91 ¥0°L LG I LS I D U N R S A

C€ 65+ 09 194 LY L« KA I I I 69 °Le  [90°Te |TTTTTTTT 8% 6« 10 ¥Ps G ‘S ‘« R ] R -2 §
B9 '60Ts |IG OFax  [LO LGy G6 TT«sx (80 €T 6% 7T 9€ B+ |€9°6C+ [6E°€x |20 $Ge 81 9%+ PP LTe S s

80 ‘€1 Wy T 118 80 €T 6% |

S¥ 96+« PG 68 L0 LG« e ITTTTTTTTTTITTTT [ i 086+  1€0°60+ 16€°Ce 12079 81 '9Z+ L I TTTTTTTT mids mog




COAL RESERVES OF EASTERN KENTUCKY

190

o

OT"02G ‘Toa|1S 18Gus (€8 080 ‘Tes|IS G8as 1P 808  [01 31 _ﬁ T _2 ‘€81 _s GHT ‘Tas[PL 06T as|LQ "00G0s |01 TSP 4 [LT 690 ‘Toa |19 'OLExs [FT FLI4a|CT BIGua| """ """ 8308,
¥8'L0Tss “T7|08 8B4y [86°CLes |60 6L €0F1  |B'LLe  |TTTTTTTC 6L+ [92°0%s (080T« [|*777" TTTC18 Te (6976
60 61 90 0 20 51 60 61 £0FT  |TTTTC - -
9L 884 0882, [S6°6Ge |T" i 77 69 L%+ [92°0%s [0B0T. [ -77""7"" 12'Te [69°6s |~ "3mMQsaigm Ioddn
91 '89G4s $1°L9€es (80 °0Bes {16°0L SO'8F (11 4TZes [6C 9Cas |V8 Z9Tus[80 Blus (€1 'GL24s [P8 08va [P0 TLL4s|GL 2Ty
0L 191 12°8L £9 89 16 °0L £2 '8g T (e (866  [90°LL ¥9°'¢ ¥ 2L i
SV 0¥ £6°8.Z, SV I8s  |” SL°€0T. |LEPEa |IE0GT. |OL'8, [20'89%, [0L°OLs (29 °89T. [92°7Z. |~€ ON uwlouyxrd Ioddn
62 V824 €€ T0es (60 'L8Tes [68 LI (g PO 8L °8hs 888« [PE T8y  |L€Cs 0Z ‘The  |TL 684
68 L1 62 '€ 09 F1 68°L1  |"TTcotlege |09pT  |TtTTTTToeo|mTooos =ofmmemeee- - -- --
0S ‘01Z+ ¥0°16.  [B0°'€2T, [Tt 91°Z8T, |~=7 77" 8.°8%s [8E°€8. ([PEF8s - [LETe 07 The [1L°68s |°3 "ON UIogxig soddn
mm H%r. .......... 167 wm ”ww.. “w “W# €8 81Ty __[LL¥a_ _ (B2 CEs (8D°OL. |808Z. _ |08'€1, _ |BS'OF. |99 '€,
16 'T5 1, 18°2he €208 €8°CTT, |LLFa [82°78s [89°OLs (80782«  [0B°ET« (€9 °OL. “1 0N wioyyy eddn
8" 8z (Tt I 69 Ei 13" woemms -=1%0" 70" -oosTTTCeuplAdg
€0 0644 L8 21 8L 9 19°6 91 %8 61'CE |ST'OT [8L'9  |22'8Gae |[LO'8Zes 777777
12768 18 31 8L 9 196 o1 28 61°CE  |STOT  {8L'9  [96°L3 08°2 |77
78 St ettt Rt i ittt RSt Rt Rt bt 128"« [N - -= " usSWpUIH
88 1074s 90 '8ZT4s (S1 TGas [VE'6Z -
L '06% 98 6L G2 1T Ve 6 : )
ST T1Ta 0£'6hs  (8B6. | TTTTC 066, |66 .@. 8 The [88'Bs [9TGTe  [86°Le a Le L ON DIezsg
68 PL 7L 88 26 "85 89 L1 (1395 SR R 0925 6531 |20 ST 73 g1 15 |L9°
1969 85 ‘98 19°63 LTT ¥ 88 oL 9z°'91 |SF'2e  [00°08 69 781 [68°9
£0°13 O D S 4 7% 9 [agfai 8¢y 609  |sbT  [6vE 98 - 89" 001 |70 someees --Spusly
1€°8 SO e 1€°¢ 99 1 (72 S il it [V SR e Rt Rl St R “*-I9p{ £8]D eng
1€ ‘GLSas 89 ToZ+s [8S T9T+s (08 °0F 8E 60Tae |0V Feu (99 Lhes (93 Llee |46 T0Fas [BS'€6es  [3G PLT+s[98 CETos
69 181 12 25 ¥3'S21 196 °0F £8 06 81z |ov'ze 0295 |06 6P 002 z€ 61 898
29 068« 17 0L1. (3021, CC'8Es  180'Ts [|12'STe [90°1Zs [L0°798s 6916+  [02'GCT. [83°GO0T4 [T777"77"""- 4810 ong
SI¥ T . ST b e et T8 2 it R clevy [T - - 173 (%)
0C '81%es |~ $0°20T,s (91 TIT4e (00722  |~777°° B LA I X A % 7 PR i 7828 {19 T8ae |T9'90s  |77777" ="|12°6%. |02 Ta
27 19 6% 08 'L 90 L2 st 1966|9923  (1g° I 18" et R NSt
8. | £2°.8. |08 €8 (42570 PN St 2878 [0 'Z8s [TF'0%+ 1362, 08T, |*77777TTTTTABmqumy
£yuno) jjouy
T THo183 | 830331 | [BIOL v |p0183 [8303¥1 | [BIOL v |Z9018z |8303VT | TEIOL (572 ZH 018G | 820391
spaq 118 pog
‘1630, §0UOUY T} SS3UNOIY] PIILIIPUY $8UOUY UY SSOUNOIYF POIBIIpuy S3YOUY UJ SSSUNOIY] PIJBIIPUL

£10393€0 U989 ‘[830.],

JO SPAq U} ‘S9AI0SAI PALIBJUY

10 Spaq U] ‘SOAI0sAl PajBIpuy

JO SPaQ UJ ‘SPAISAT POINSBIIA

{suo3 3104s jo suofimx uy]

‘WO —S$82UYVY] puv DIDP fo Aniquigos ‘2ouvpungn 0) 5uipLoodv paq puv Ajunod fiq Ayonquay] u.s)s0d UL $2049834 1009 (DUbLIO—TT FIAV],



191

ORIGINAL COAL RESERVES

R |

66 0L LY "ZST _8 ‘858 _mo k114 LZ'Cc |6€°701 |66 '88Z (S0 99t L8y [PT°0S 161799 (€8T |TTTTTTTTTTITTTTTTYC e8¢ |TTTTTTTTTTT 8oL
.................... 19°€Y 10°6 R P LK ] 09 % N SO | i 4 T ot T3 mgseig .
£0°9 L8 81 1183 %68  |TTTTTTTT 0L 'S 29°€c [61°€2 |80°9___ |L978Y__ 6% % | T e 1q3gaIog,
.......... 70°Z 8901 0L Z1 mem===-170°T goo1 [ttt e - B B DR TT|TDTToToT Tedoo) moy,
69 "08 Q9 '8¢ 9L '¢8 8 €8 48 LG°ES  188°62 (90768 g1'0e  [86°% bR - I DO I I TOSPIBYITY
.................... 611 81 "1 DR I (1 % ¢ UV PO M CooITTTT|ToTITmT om0 TON sseoullg
8¢S T 69 L1 89 06 88 [T 1687 |¥8°92 8¢ 1 69°L1 |LLL - e ~TT77"8 'ON ssedullg
<011 298 99 11 8% 02 ¥ 9 1[4 4 Z€ '6 A X K D A DS N L "ON SS30UJ
.................... €2 21 €3 21 - £2 1 ] IR M TTTTTTTT9 "ON ssaounlg
612 L0 ‘88 11°98 3¢ 811 68T |ILZ8  182°0L |11°LZ 969 (98’9 __j0gSsT legt TR 1897 “TTITpIRgRIQ gqoesg

- 10 ‘81 [0 | SN R A (<2 (O i/ T R IR V'S 115 CER I MR 13 SO IOpH A€[) 211
.......... 26 26 °G8 1€°99 R ) C 0.°29 [90'82 TTTTTTTTIRe S v’z (9870 TTeTTTeeT --‘..'.‘_mw 0 RS (O XM £ §

Ajuno) Iduaime]
¢z e €2 ‘86 68 "082 A G £:) G D 6% '6e  [89°SPT |¥PLET ¥6 1 e2¥e  |L2°18 _wh el 1T 198 e [TTTTTTTTTTT 18301,
€1 96 "09 09 221 ¥9 ‘0L 866  [TTTTTT7T 80°8¢ 6819 198 21 €1 20 8 o S Ay
761 16 0T ST 'e v 01 8¢ S ¥6 1 8¥ '3 ST°T ‘4 ................................................... 00111af
.......... gy oL 0L'g V5 S I SO AU o M MO NSO MO L0
.......... 9g TToTTTTTITIeE IR PO S AR R R NN M N TTTTTTTAs[p eIy
.................... 9L 'L 96 9 08 N (0 _ o o ] R “Tmep anig
.......... LT 08 ' 01 ‘81 259 TTTTTTTTI8E T 6G ¥ 060 TTTTTTTTTTI6 0 o TTTTTTTTHeAI) JoAeeg
.......... g8T )89 (66779 0w |Tlme [ssar 7 R Rt Rt B £ X T2
Ajuno) ey
£9 6L 16 887 GG 'eeg 6L°L1S €811 [L0°6LT |6€°L%E (1€°682 ST'1e  [9L°98 (0P LLT 90716 S11e yi'gec (9L°98 |TTTTTTTTUUC 1810,
281 17 eg° 1¢°¢ 068 802 €5 * 99° 29 * 1< N O I I T I ----r-ugusy Jddg
.................... 86 ‘01 eL'6 TTTTTTTTTTTTTRIeL e ST 1 U I TR IR i A M - A:1 G201 ]
8¢ '€ 68 ‘18 9¢ V8 10 €11 W’ 16 °LS 69 ‘$S L0°Ly 99 'T 8% ‘02 €6 ¥Z 1896 11 0S¢ 127 ‘20NN R SSOAL
.......... v ‘9 69 Ve 96 V¢ I 2 4 0g0e 9179 TTTTTTTTILL Y 68 v R I I IO IO i\ ) ]
.......... 60" ===m=e=-160 “mmmeetle0 REbhbhiil Rttt R siuieiobninled inheiiieietel il It 01111043 s R GV
.......... 02’8 28 °L8 1€°.8 cTTTTTIIE0 S 8% 76 [68°L TTTTTTTTI08 ' 60 ‘¢ L9 Ty 0z . L ¢ ¢
68 "% VL 68 00 6 76 021 98T 8% 1S |88'99 10999 79°¢ 108 168 |IL'1g L9t XL L T 03[TI3f
26" 19° 1€ 8 1 26 19° ¢ R R I R N S E SR spusly
¥6 1 25 6% L1 8% '£C ¥ 281z (8811 199°Cl i 19 909 991 20T 66 ° g0° TTTTTTII8pH A8[) XY
86 TV P1°29 VS 9% GG ¥S 1’9 ec'8% (9961  {¥B8°9G 9LVe  |95°9C |36°¢ 0503 - 11°z1 _|ee8 [ A8[D axg
.......... Li] €1 °08C €6 801 R (1 O] 8L°T0T {60 20T TTTTTTTTI0E T 6L°00T [99°L2 TTITTTTTTTTITTTTTTTT|ee ke [TTTTTTTTTTTTwep enpg
Kjuno) xouy



COAL RESERVES OF EASTERN KENTUCKY

192

% S I T 929 e - Tt BIf0D
Ly '€60xx |90 LT4x  [60°00T4x BT '99Tas 6G Tlas |44 €Tas
82%T LT 1L 68 08 ‘21T 08" e .
61°68T+ (6792« 8€ 094 € €S 08 03+ 6L 1T+ (9% C1s | A3mqury
£uno) YN
87°'8VC c |16 9% 96 706 10 266 89 "098 86 %6 |69 0% |10°96% |61 206 8¢ °'€0T |{LL°8ZF [P0'0LE |[TL°08F ST°8P1 09°90¢ (96°92T |*~77TTTTTTTIBIOL
1601 o T 06 0T 1250 S I TTT|Le 6 1 S I D i N R A smoToo|Tordmgsagp 1edd
0S°1¢ 0g* 08 ‘G LS °ST 70 ‘82 0g* (] ¥2C |ese [T 05 £0°'¢ R ! e - urureH Jodd
seys T 08 ‘62 [ i A LA A X T 8% [p1g |TTTTTTTTT i R "¢ "oN wioyy[y Jedd
66 '8¢ L1 18°€ 20 7€ (484 I 144 (5202 S e 9% LT [L8°8T LT°T 1£°¢ 60 F1 ~3InqsoNy M 1omoT
28°L2 I 28 'LT (430 A A R N 43 RS b S TTTTUCTTTTTTIE T Tt - WwmeH IaMory
6% ‘60T 38 PL €861 ¥€°12 20 38 008 |88°9T |PL6T |88°LI 8Z'€T (00°€ 09 T e 7S g I a5
¥8 071 88 L1 91 %9 08 '8 €6 L% gg” S9°8T (€681 |19°C6 6L°¢T (L8'68 9P L8 |08 0T PLT 4% [ &4 TTTLION pavzey
9¢ '69¢ 83 ‘GL 1€ ‘261 LL°L6 9% 'S9 4%} 29°9z  |oLe€  |ST°S6T GG 'SC  [L9°PIT [88°9S  [SLPOI 16 '€p 01 (286 |TTTTTTTTTTTTT DIBZe R
8862 801 92 11 ¥0 L1 09 ‘13 TTTTTTTTIL0 9 66T 8¢9  |TTTTTUTT 20 ' 181 0z'1 80°T 49 I P XIPPBH
9% ‘8L €C ‘8% 96 '08 L9 61 03 'Sy 292 [09°8T [80FI |€0°95 99 °8 9611  (2F'Q €L 1 L1° T SIouBILY
09 'ze¥ 69 '8 ¥C 'LT1 G 'LT Ly 'SE1 354 0S°IT 1399 61T |LP 8%C 8¢'6T [SSF6  [PS PET |9 '8P 868 61°1C |68 8T 19pLI AB[D OIL
¥9 ‘8L 91631 20918 9% "$62 99 ‘087 9% '€c  1L6°9L |82 °08T |L¥ 98T €0°1¢ (L1081 (L2°G8  |19°89% L9 °08 88°S0T {96°8. |TTTTTTTTTTTTTARID edig
29 261 TTTTTTTTTILTSOT a7 "L8 AU 4 S 9g'¢9 |8v6S  [pPS6P | TTT 89%C |98%¢ |S08T  |TTTTTTTTTC ¥6¥1  (IT°E Tt A3Inquuy
£1uno)) s
L¥ "00g 9% ‘81 90 ‘PL 66 °L0T 76 611 70T |8S°0F |96'89 [L8°99 gL'9 - [Lb°9c (8P |99 PI €6 1T 108 LY TTTTTTTTTTTIRYO,
L8798 09 ° 65 81 (4944 99 'LT TTTTTTTl1o9 PO°TIT T 9T 05 ° Sv 9 916 19°c [Tttt 60 T %81 TTTTTTTTTpegBeLIoou )
2901 T “l9g°g 9z 'L r4 4 88" ey 96'¢  |TTTTTTTC €81 €92 L AL S ST'T 62" T Ay
8T [T 671 80 ° 91 DT 61T 80" B Sttt ittt Sl ISttt Sttt It I I 00Tf[of
8T L81 96 ‘LT 99 ‘e 19 €9 S0 '$8 WOor |0g'2e 1v'1% (VTP 29 °S 69 LT 19161 1901 €6 T LL°S 16°2 TTTTTTTTTYPRI)) JeABey
8LF1 I i -7 4 4 15720 § SRR T I 1520 0 SR 33 - R €8¢ Akt b i TTITTTTTTTTTTHIO usdley
£juno) 391
(a4 Ty 0182 v 8ZOIVL | TBIOL 142 GV 0187 | 820171 | T®I0L [44 Tp03187 | 8203F1 | 18j0L, 144 Z¥0318Z | 820371
Spaq [[8 Pad
‘e10L SgoUI Ul SSOUNIYI PIJBIIPUT S9YOUT UI SSAUYIY} Pajeodrpul SOUOUL Ul SSOUYOIY} PdIBOIpUL
£1080180 yoBd ‘[810,], JO SPaq Ul ‘S9AJIaSal PALIdJuT JO Spaq UT ‘SOAI9S8a PIjeoIpuU] JO SPaq UT ‘SPAIOSAI PAINSBI

[Suo} 3J0gs Jo suoyyut urj

WOD—$s2UYY] puD DIVP f0 figiqnijas IuDpuUnqy 07 burplodon paq puv Munod g Ayongual] u.laIsDs UL 2049894 JD0D JPULBLIO— 1T AIEV],



193

ORIGINAL COAL RESERVES

£6°096 T+ |86 '€Lss 0¥ 'GTGus 19°¢¥ Tﬂ '8v1 _vn RticH _@w Ragt P _om. ‘08Ta# |86 10T es |0V "T9T+4|69 'B0Les  |TB68Twe |13 GLT44(00 'CC4s
.wm .MM?« 8 Fls hM .mw: 6L°6G  |G€ 'Ehe €0 Ts  |I361s |16 T3« |9€ The 29 ‘€1« 6 '0Z+ (ST Cs

A -4 S T A - i -+ B i B L i L L L B s Lo RS
12 °G8+ 98 Fle [V 2N ) 2N R R SR I
99 "L8+s  [96 9T+ 96 Les  |99°Cae P86 JTTTTTTTTIBL JO0'E [ST'0Ce (TP 8T« |8T°Te  |6S7s PG Le  W9Le  fTTTTTTTTITTTTT
6 |77 B 1770 R VI S - - T A 70 T 2 T D s i S O

ELOL D .
mv .. .C
S R
R /1 1 N
LT°TT 66 '8

20868 THe.

LG "L6x 68 ‘TTs
€06 {097Ta
€0 "Ce 09 T«

80 Glse |STC

L8 'P1 S1°¢

99 e - S
9. 25 $Z 91
TTTTTTTTTTIE8 8.

81 ‘81« O1 Les
.......... 39 ¥
8181+ G Te
|||||||||| 96 T

L9 I8Txs |T€ CELae
92 €1 00 ‘10T

16 29T+  |C€ TC+
08T, __|629%s ___
08 Ts 6C ‘91

i S 18°

1€ T+s 0% 2

L9° 0% G

794 A S,

L9 Te  [G€7s
TTTTTTTTISR 1.

...... TTI8F 1.

L1 '1Zsx €6 9P Ten
26 L1 |18°2¢
9% €s 1O P1Le
888 __ 99 T8 (8808
99 58 |EE0E,
................ L T—
-----lso-s

86 ‘6C+% {8 “xx

ST j0L°
SLGT, (80

Tr 9 __|0988__
W9,  |897%8

“--3mgsayigp 1eddn
“7s-o-unureq Jeddn
"¢ "ON wiogy(y 1eddn
"2 "ON wiogy[y teddpn
"1 "oN wioyH[y reddn

Rttt 14 (0115 {c g FXe g ¢
...... “TTThyunds Mo

e}ONRNY
uapoquul
“T-mmmTTTjuyds gStH

---1 'ON PI8ZBH
----2-----piezeH

Toomomosmemm AR A

...... 19p8YT WA
.l..:nunuluu::hﬂuﬁg
et 1713100




194

COAL RESERVES OF EASTERN KENTUCKY

“1 "ON woqy[yg 1ddg

o2 A D WLz |eLey  |Ieee .
A il gL £t it ROt - DU . D S nc - MR U AUt N Rt N "pejye[aLIooun)
BL'g6l 00T 9zgh  [Spupl  |€I€¢  [TTTTTTTUje8'e jIgup [G9URIT |TTTTTTTTIILSE (P8P8 (96792 (00T |BLOT  (837T  |TTTTTTTT T dadoog woy,
¥ 11 99 8 €07 96 ° LT (690 5 [#8: o |eee |11 [erT  jgIT . |€g9 (g8 89T \tTTTTofTTommommoC SuIAYg
2881 ey 88 20 01 2871 L
€°TF 308 9869  [S1'€9 (€868 |"TTTTTTUiee’9  [yee 06'88 (€14 (03'e¢  [19°€3  [08°AT __ |6pT__  [LgiOr__ [T [TTTToTomoToo- 401380
W |l L 60 60° TRIVIN
177 M R ST L {0 I Nt 1 S < S il it 1 €3 SR | ¢- RO [ I | ¢SS B 3104 AUIAT
82181 T3 08 %es (994 geLL  |TTTTTTlwece S€TIT (e9°96 j9e0z  [1ezh (9688 |eeul l60°0T  1467% |18 |TTTIIIITITTTt x3puy
821 981 L97% 288 918 JIIITooTuswpuig
84709  |TTTTTTooC 9L 51 ' €2 8L L L)
869 |t ¥o 1 69°¢ R St S -1 S 150 SR Mt <3/ S N S (S SO R XIDDEH
190t S €16 S0gIT  (IP'8¢  |TTTTTTTT|egT_ |e89e  [¥8°8¢  |TTTTTTTTle09 (18728 |eée [TTTTTTTTTIeeT (€8T |TIIIIIIIIT ¥oa1) Unp
RS S i 8¢ €L |27 St o 173 N (1] & it st )& 725 It i /S S SSB1E)
SL°19 12701 9% ‘05 8208 9196  |T7TTTTjesor  fregr loepe a8 foe'e  lepeT  l6gT  fyee  J1et  fp0¢ |tmTTommeemeocs 283ng
I e S LR 502 [ i e 1 6 AN 1< S Et i Bt 1 S Rttt I It il I 1opu A[D oIty
£ oLl eCPEl  |80°93  ["TTTTTTolegvz  fes'es  (99°TOT  [TTTTTTU|y89Z  [28BL (89 FP |TTTTTTTT[18'8 8ggg (TTTTTTomTTo £8]p ailg
08It (48] SN Dt et e il (-3 T el Rttt -3 SR 1 G SN Rttt i1 QRN |- 2 aja)
Ajuno) ugyosvpr
! '

96998 |Ov'921 (367315 [€6'92c  09°€8T  |09°PI (8469 |22'C0T [90°628  [PB'I6  [29°2ET (66 FOL (09 °e9 96 °61 SR 1972 S 1830

i3 S R o 'L 15952 SENN I N U5t [sge | - e e R H S A ~paje[aLIooun
6092 (3178 23 L 5% 6 170 S A €8T 160 €l 68°¢ __[89e |zge  |LITHI €2t JTT—1ON sulslg
A T (18 6 89 Lreg |t 8T |eeee fosee  |[TTTTTTTT ISR =t A 1 S LSS ({5 S I Ay
[ T 091 00°8 LT 81 |We9 _ jsel Tt 28" 1128 S Nl it R I Ml Y
986  (PI'PE R 2N - S It I I U 29'¥8  (6I'[e__ o898 |P9°LT (2076 562 LB I UOSPRE
(<1 T I 208 (0235 (i I (-3 B % S I (R i it S I wep onig
12261 [7I°€8 ehpL (SLEE £1°22 09°%1___|¢6° 199 [9°6¥T (9.2 8689 (06'Sc [PG°0Z (8L ST (S A A 30010 12a80g
e ) S R 9698 ___ 4289 520 VLS _ (08728 |8p8F  [TTTTTTTT 1915 (18'96 |0g'8_ ____ |"TTTTITTIC ¥ep___96°€ _ |TTTTTT 3104 woireq
1720 S 181 ot Rt 17:35 S e 123 S ] i I i ¥021) wodsg

Ayuno) A18a1)o|
44 Tr 0183 | 830351 | IBIOL G |2¥03183 | 830YFT | T8I0 Tv | Zp0I8T | 82OIFT | IBIOL TF | TP018% |83 03T
speq [ie : peg
‘ret00, . $97OUY U SSUNOIY3 Payeorpuy S9UDUI U SSSUNIIYY Paje[pUY SOUOUT U] SSOUAOIY3 POIBOIDUI
A1089980 UoE9 ‘[8)0], JO Spaq U[ ‘SOAIISAI POLISJUT JO Spaq UJ ‘S9AI951 PAYBOTPUL JO speq Ul ‘S9AIaSad PAINSBIIN

[suoy yr07s jo swoyqur uy]

‘WO —8S2UYILY7 puv VIVP f0 Fij11qDLL IUPPUNGD 0] Burpi0ddn Paq puv Aunod fiq AyonJus] ULISDE UL SPNLISIL 100D JUbLLO— T ALV ],



195

ORIGINAL COAL RESERVES:,

61 '98p 8% ‘01 00 ‘€8t 12728 $0 262 66 ¢ G8°'€8 [0 FPT |TLLPT 92°C 12°82  |ST°L1T |¥% 90T 92°18 |°7°TTTTTTTTIRIOL

(42 I It /5 It TTTmesTees Rt I - pajsleI00uUN
91 '6St L9°68 {0919 8¢ ‘8% ez |T-------1edoop wmog,
768 e 92T 892 T uospreqary
¥9 91 k4 9¢ b 20 ‘% 20 % TTomTTeme ~~-"£91¥8Q
8°1 . ST'T TTToTeTe - D L2: (15
8¢ i bttt | 2 6T 2 $e " - “TTTTyI04 SWIIN
1€ 211 TTeTTTTU(gecAe |0€°18 |00 °ST £V ¢ £% ¢ . Ay ¢
€0°gr  |TTtTTTTTTTETTTTTTTTTIg0RT |pROT (T e O o AC LS (10 SR St D (i1t S T e “TTuure
18" T fTTteTlLe 0g* cTmTmmere B I 3 154 432
2929 I N eF eI |91 9T 18 'ZZ L2 '8 TTTTTTTTTTIYeRI) ung
Ly 'pL Lv L (722 S S T “TloLet  (Lboe 08 23 0€°gc | """ TTTTTTTTTTTCAsselg
9L - TTTTTTTTTEe €9 |77 I I IO IR s N 29T 90 T e L X
L3798 91T 192 03 "9Z erg I 8¢9 8% '8 98 ‘81 (18 7 S I i o Y-t K
880  |TTTTTTITTTTC i . | I Tttt o I I (1] 61°0 61°0 IR -] ) ) 4

£yuno) usiiop
26 08 [4%'74 99 °L o 92 8% TTTTTTTTle8 v 9F 81 [T Tttt R

Auno) IVJIUIJAL

LySTHT |e0FFS  |STRI9 61023  [€8°E88  (63°282 |2TOIP [GEOST |TI 'S8 8L Bt 1T}

1928 Tt LL°9T ¥8°C 02 ‘18 e N A X )24 SO et 420 SO S S R FRatE E ==o| == =-=-----gosWeYI M
09°L N 09 'L 9L  |TTTTTTTTITTTTTT “"(09°L RO NS St it It il Rt A -==["-8mqsgm 1eddn
6829 02 9% 99 ‘91 U -5 4 €182 61T [~ "-T7TT|S0 LI -=------[-g *oN wiogHly Jedd
oy 'ePE  |9g'€6T  [LI'EF €69 oL F0T  [SL722 [16°63 [08°9  |¥Z 93T e D - 1gBNYoI0,],
€0 °09 ¥E '8¢ 69°T [Tt 09 ‘0% 616 |1€°T TTTtTttUieg el ---- wospIsyory
12°29¢ 2928|2902 [s¥ g 86122  [L9°621 |POP8 |88 (6% 9Tl 181 ----=--pIegoiQ YoedJ
A “--le6 g 18 9% 0F ‘28 TTTTTTrmTUioORLe (8678 98T ---3mqseig | Jomo
£8'¢q | Ttttleges |ttt “"Cleg e etk - . e . =o-smmss]es-mecmIog Y 19m0]
96 011 e ¢ 19 08 66 '92. P 9L bttt [ BT (- V1 G 1 § &< - cemmee e e g
26881  |¥G 81 S0 611 ee°1g 0L°2PT  [S9°9T  |69°28 (9888 [2¥ € 15 R 1442 §
N 0L 2% 2% . |e9°6F N $9°0Z [66°%% |.9°'SE 26°1 -===---13pu Le[) o1{g
98 "961 ST £e9eT  [e9 69 12508 SN WL [0g6E  |TELL 1L°0 RS- (e X1 1

Ajuno) unJaevyy

gP'GeI‘T [L0°19 6¢ ‘108 _8 GLL 6V ‘828 69° 80°6¢ [2L°882 |08°'699 68°0Fy [S9°CIT [92°90F (BI'LPT 6% ‘61 99 ‘6% T@ WL TTTTTTTTTTIBI0L,

¥ 'L8 91" . 76 81 V1EL SL 9% R TTTieL 92 fm.n L1 2 LT°L 8288 (V6 P1 91 ° LL'9 To '8 TTTmmTT T 3Ing sy
80°1 R 80 'T o | | “T180°1T TTeTTTTTTTTTTTRIe0 T R e B ~71"g *oN wiogyly rdd




COAL RESERVES OF EASTERN KENTUCKY

196

€6 ‘TIT«s

99 81T« 99704 87 'LE+ 13282

Ajuno) ayid

07957 'z 6898 79 '686 66 ‘689 tA 444 99°29 |P1°L9% (88°TVI (2T 1E8 117812 _mo 798 [8F°09C [90°2ST‘T |e1°G68 GL'69E [8T°A8T |~77°777T77C [8I0.L

e18 | 92 ‘TP 92 68 15 A0 S N R ¥8'0z ([P9°0€ 088  |TTTT77T $c 0  [99°8 €T T L1'T 90 ~¢"ON wIoyy[y Joddy
88 ‘601 ol 68 1C 95 ST 28 L1 0epT (286 |TTTTTTTC 6L ‘8% 96°06 (88'9T (99T LT 8% 9% L8 1A S UBWpUry
%9 '999 86 GEF €C 78 1€°9¢ 90 9% 1891  |gL°61 |80°T  [9G 1L 1LV [9p2€ (88'8T |16 768 96 95¢ G0'z¢ [06°¢  |TTTTTTTTT L "ON Diuze
06 "96% 62 'ELT 9S '¥€C 90 ‘68 8¢ ‘91 68°1 089 61°6 28 ‘002 6€ 7P |¥C 90T (61799 |OL'ELE 10°L21 0 °'8ql (L9°€F |TTTTTTTTTTTT plezey
€9 °'8L (47 8L 9% €8 'Th 17/ S N GL°€ 006 |TTTTTTTT €2°6 19°6c  [8L'VE 1484 5202 SR (34 SR XIDPBH
%% 'S6 GG "L 9C ‘68 181 9L 6L 6C '8 18 91 '€ T3 'Ly 80°GT |96°T¢ [61°0L [$G 'S8T 88 ‘€1 00 6 L S Slouel g
1% °96 6¢ 8L°LT 06 99 172 S N £L°T (AT 82 0%°2& |08 '€9 69 ° ¥6 e \LLLE TTTTTTT 18puL A8[D) AT
¥ '989 ¥g eh1 1P '9%% 6L '861 90 99 98°€C  |2G 0T [8670 |99 'STT L9°€9  |1p°98  [89°QL  |TL V6T 18 ¥ 8L°'8PT (116 [~T7TTTTTTTTTT A8[) 211 g
grI9e {TTTTTT $0 '$92 60 'L6 80°05¢ |77 €2°661 [98°0S (P16 |77 8Z°'L9 [98°¢ lT6°LT  [TTTTTTTTTC €9 L 8€°0T |77 A3mquy

fjuno) Lug
_ _ _

9L V% _8 0 L0 °'TT _mo el 99°81  |TTTTTTTC 96 '8 1.°6 23 2SN 99 T %8¢ _NN T 99 0 9¢'0 |TTTTTTTTITTTTTT BI0L

[ R Vv 61 5 A I < SR (] SO S R R S A RS Rt R N bejsaLIoou}
6G 6 99 0 €8°S 08 'C L8'¢  (TTTTTTTT(iece |91 (037 (TTTTTTTUleY (W9 fgT (9970|960 [T TTTTT|TTTTToTTTTTToTTYt Anp
/20 S N 52 S 5100 SN R {2y SEE S R S R R R I R e [CET
ogg |- 18°€ e1°¢ 0¢ '8 0010 19A®dg
%y | 6% trArg 104 uareg

Auno) LIISMQ
¥ 2y 0182 | 8203 ¥1 1830.L oy Ty0387 | 800IP1 | 1830, 144 P0IBT | 8Z0IFL | 1BI0L (47 Z¥038% | 820391
spaq 118 Pod
‘1810, SOUOUY UJ SSOUNIIY) PoIBoIpuy S9YOU] U} SSOUNOI[) Pojedrpul SOUOUY U SSAUYOIY]} PajedIpur

£10899890 U289 ‘810,

JO Spoq Uf ‘S9AIASAI paLIsyu]

JO SPaq UT ‘S9AISS0I PAYBOIpUT

1O Spaq UJ ‘S9AIASAT PAINSBIAL

[suo3 110gs jo suoym uy)

U0 —Ssouyory} puw vIVP fo ALjaquijas ‘ouvpunqp 03 burpi000v paq puv fiunod fiq Ayonusy uLaISVI UL $2049804 D0 JOULHLIQ—TT AILAV ],



197

ORIGINAL COAL RESERVES

12°G08sx  [LO FhTes

667er ..
05 ‘01
(BRU SR U S
OL'€9Tas [0 Blax

8z 'Ly (90728
T6'96: [P0 1Te

26 68es  |TL G9ss
818 1628
7218 (618
C0'€Zs___ [68'COxs
................. “"le6 g2
09°€2+  [¥6°The

18 'G1Z G6°0T |48 ¥8  |SE 0TI |8T "L8T«

I R €6 "€«
V3 '125 S '€ €V 28  [9€°CET |[LP ST«
¥C 125 i ev'28  |9g°ger |TTTTTTTT

.......... U T T 1 8

17 "801 20°% 8C°Ly  [|90°LG  [8S GET«
17 "80T 0% 8C°Ly  [90°L 7T
TTTUTTTTTTITITTTTTTT Tttt TtttTTT 8C "CETe
SL 69 I |1 % LG°LS 6L T+
gL’g9 [Tt 818 A
.................................. (I
C6 "€C TTTTTTTUTTTTTTTUIG6 8T (WY GEs
A N N G6°€C |77
.................................. A4S

98 "G6+

08 PLe

81 09T«

16 0T«

16 9L,
9626 .
667G+
2219+

TG L9+
"%

L P

8% 08T«

8% "08T+
0 8se
9C 898+
92 ‘012«

92 01T+
8% 0T«

08 "Tas

00 ‘T«
P9 1684

1 ~®w¢

£0 01+
10765,
10 ‘65«
20 L1s_

20 L1«
ST '€

ST €%+

8 9% T

8 '9CT
2 S
€6 LVCs

GE 79«

99 ‘88«
189«

8 "Chs
81 F0Ts

8T $0T«
€L TTTs

18 Ls
1 "0s

% T«

{918«

"€ ON WoUN[H .SQQD.
-Z "ON woyyiy 8dd
-1 oN wogH(y eddn

-7-~(3) wuusg sedd

...... “oIgsigolog,
uospIeyory

....... “pI8gaIQ yoved
B e
~--SamqseN M TomoT
....... “UI0UH(E 1m0
......... c-TTTUulume
............. () A8e
----=-=-------=xIpPEH
-==-=--I19pl AB[D OXI4
P ARIO o11g

STETTTTIITTTTT HOIMSIH

STt B PR =i |



COAL RESERVES OF ' EASTERN KENTUCKY

198

SE'GT  (98°T 21°09 8% €8 LON " S _mm ‘8¢ _8 09 [ergp ¥6°02 |88 22 1 eeeeclogs e e ®30L

9 '1e 981 6L 82 28" wer |- 88°81 (99" 2021 T S S B e e wospny
e [Tt €981 18°€9 i S SL2T  |18% (1072 80°C (66781 ABIY IoABRg
spIE. T 0Lzl (gL '8l G A —clozg 9g9T v S8’ (61 : F104 UdLIRY

£yuno) opseoxdoy

w008 (10t [ log® 8992  [vI'8 [88°0T (908 fee'wy  [08°SZ [sgeT |t 31Tl |L0°6 R S L re0L
0899  [so0y  fsaeT a9 9892  [pT8___|a1°0T 1S9 |eeve 083 [ev®  [|TTTTTITC 1] L9 T T LI o Re0d0) aeaseg
%P (0673 90°6 €2 178 SE GRS S 4 & S R T: ........ g 962 LT [0 [oetriiiog weureg

£yunop riseng

veg [T _8 0 96°C 060 | B 060 [0z [ Ta 0 _8 2 e i ittt R emaAyseg

fyuno) [Pmog

L8998 ‘Gu x99 "890 ‘Tus |8G 888 ‘Tas(P1 806 ‘Tus (S 6261 {98 FIL [8L'2E9 {IL IS8T I|VP ‘09 ‘Tes|I8 'CTFes|BE F£90s[GL 00%s [8BG 'GOE Tes|8F BIG ‘Toa TP 1204e|89 6224 |~~~ TTTTTIRI0L

LY PTPes  |86°LOTex [88°66ss  [1€°9PTes [T PPI ¥ S 80°05 |69 °8IT |94 UlTes |VC 0Ses [VG 'LV |L8FIs |08°'8STe |62 'CITe (99 °CCe |97 €1s

8L°0F1 '8 80 '0G 69 811 448 P g 80°0z 169°8IT 992 1 Br A I e S o -

6€°L92+« |L8°6ST« |08°6Le t4 Ay N e N e 60 60Ts (89 'APs DT Lbs |LTFLse [08°'89Te |603°CTTs [89°28s (SPE€Ts |77 " 7777777 TOSTIBIII M
80 ‘Bas SF P 98 s LL Tun 29°'1 r4: 00 SUN R SRR D 97 "Os SV Ve 98" I

[4' 50 S I S 29°1 4 I8 SO IO 29°1 I S DO P O S P

i i 98 O« 1 S CHNNE R A e e e e e ST ~19% 9s 9P Fe 980 (3T'Ta |~ "3Inqsaygm Joddpn

panujjuopy—A3unoy oxid

44 gy 0182 | 82 01 %1 18301 (44 CFO038C [ 820IPT | IBIOL 144 Zy 0182 | 820171 830 [ 4 Th03182 | 820171
speq [rs [~ pog
810.L SOYOUY W[ SSUIOIY) POJBOFpUf SOUIUY TY SSAUNOIY} PoYBOIpU] SQUOU] U] SSIUIOTY} PIYBIPU]
£1080780 089 ‘810, JO SPoq UT ‘S2AI9591 POLISJU] JO Spoq Tf ‘S9A 19591 PaYBOIpU] JO §peq U] ‘S9AI9SA1 PAIMNSBITA

[saog 3107s Jo suopTrm uy) i
‘w0 —ssauyory; puv DIP fo Aiqnipes ‘2ounpunqe 07 buipioson paq puv Ajunocd Aiq Ayoniusdy uLsIsVa UL 82449894 10D (DUIBLLO— 1T TIAV],



199

ORIGINAL COAL RESERVES

96'60c  l66° 9z ‘0¥ L7 £:) QR £+ ) S e 0g°Z1 |tL°86 [28°E8 ¥2'0  |0L°€Z _mm 85 _5 ‘02 520 00701 [90°0T |7 Tel0L,
14725 SUREEE D cl'1 99" “T|99” 15 R A £9° £9° -
8829 66°0 00°L1 68 7 €265  |TTTTII W'e  [28'9C |LpLl ¥20 lo68 [ee'8 (819 -
Wye | ¥ 58 130s [T 1202 [ggp1 | TTTTIIiTTTTTT [ O - -paBpLIdT
VA2 2 02 ‘€T LL 6T €973 T L6°L  |9SFT |9gGT  |TTTTTTTC 06'¢ [99°TT [88'¢  |TTTTTTTTTTles’T  |ege  |TTITITTTT Jadoop) w0y,
L : : : : 20T
€801 20 '
0608 01 °L
5 €1 68°G
15" 02
8021 86 7
6%l 6 ‘1
0’1 £6°0
09°099  S¥ZI 19°81Z  |8h°pEy  l6L6¥E  |BL'8  |9B°l8  |p0U€9Z [80°0L2  |6ST  |9B°80T |ST°99T [eT'PE 20°1 oz'11 |ger |- B30,
[:71) S Rt £9° 11°01 1137 ] P 9L e 19°
Wy T %0 1 00 ¢ 3 S 68" ¥62  [15°
3 c) S 80 82 18°99T  |PEOIT  |TTTTTTTT 18791 |29°00T (8%°29 €6
6% 012 98°¢ 0% "8S1 £2 ‘8% 18 L0°T TP°L¢ 190762 |9T°TIT (42 GE'98 |60°€5  1BLLT
9L°0% 698 1354 SE S 68 61 gL'l lLIBI {TTTTTTTTILSC XN e etttas o
U1 A 5G°'8 91°661  |PG°6OT  |*-TTTTTT[TTTTeet $9°601 (818  [TTTTTTC oz, |29°08 logwt
S (Y2 2 e 3% S A (4% S e (72 0zg |7t 70
(0072 U ekt R 121 99°¢r  |TTTTTTo[Te 99°¢T [gpg T[T [
£yuno) LapIgm
0888 196 _3.2 wS 2t (1125 T 96T _3 v jobee 20T (1 K3 S | 7% A Rt ettt Rt Rt My Jaa1) 19483

£yuno) sudep

®



COAL RESERVES OF EASTERN KENTUCKY

200

98°% 1872 190 Wl 07 . . . : : . " T e e St 1810,
7S Il it $e- e . g Ul[ueH JoM0T
£e°1 821 F I L 0 : : : usTpuUIH
6T 83T 990 [t Th . X : . 1 DA inlniniiebeinied inteihininteiad It SOUBIL
R s RGO 18- Te" 19p1 AR[D 1T
O O M— L L3 £e1) oag
uRlIeH
69165  |90°9%c |87 |6L7C  [s0'9ge [8p°0L 080K |LL'8  |88°9TZz  |69°SOT [09°96 [60°TL |p5'6L  |68°9F  |eP6C |86 | 18900,
6263 9676 (66 sreb (09 feese loew  [peer  lese  Jeoe  feor  o|--ooommmor|ommmoemeojromioe|eemon |t si s femg
W |goe  [see L w6y (p6F || eyl [peEl [z [pe 887 1872 voT (e SuIolg
evaL |8l 8229 leLe 2oy |op1 ster lwwr |60se [0 |61 [ [see | c0e |s6° | Bunaeq ewojspues
gpor | 6091 lsg° €901 | ggor |-t 9%y | A R 5 S e €1 [pe- |- urejunoy wory
1811|668 N A R zee loew oo [ 8T 66" oLt | Ly b2 e 1 -------"Suuds poy
8201 (W9 |go0or ot 2w 189 |1z [ ogs  8Lup fogL ot ooz [T [6hm ===---= 3oy Jedogd
6601 Jooee  foezz  [phor  [e6'€9 [ee6T [16°Tr (197 |shec  |6S6 |se2z |sio  [to'ez  |oz€T  |og® ogury
W19 v [ses 90 I T A S 6g26  |8s0z |102T |t 1081|928 656 (00" |7 T onuSig semoq
289 16 R e 061 [eeT  f1gc |- 1P vie  le6T |0 6L v ggs || Kerp oarg
&% |00 g |ee R S R @l g |ees | w8 (180 66T 200 0L (g0 g youod
5 U
e 99T |9es gge Pl
N e L 89
it S Bt 0g- 0g
ey | 9% % €0 6% b
e 6T 011 8g” 8L : 6L g
R L T S e et W [y || %7 R ot I “lov 5 T St St I Lo oxg
Wy | (AR %92 S R 961 |evz g0 | L T T R B e wop onig
19[AIN0qIB
£uno) 1eg
R | o |wos|moan | mos | o |wos|soan| wmor | @ |wost|so| moL o |ovorss|sgoret
E%wwoo paq pue 9[3uvipend)
oBuea SOUOW U SSOWIOIYY PaYeOIpT SOYOTL U] SSAUIIYY POYEdIDUIL SOUOT I SSOUWNO[T) POYEIIpTT
oend 1089180 YOBD ‘[B10], JO SPOQ U SPAI0SAI PAIIDJUT 10 SPaq I SPAIASAI PajedIPUT JO SPaq T SOAI9S0] PINSBITAT

[suog 3104s jo sToIiw uy]

$9A 19501 [BULSLIO {80 918 SAINSY I9YJ0 [[V  °"SOAISSAI [810] PUB SUUTBWISI J0] SAINJY PANSI9)Se Udomlaq
ouf] uo uopIsod Aq PayIIUIP! SI SPAIdSEI [BUISLIO [BUOIHIPP®E 10j NSy “Apnjs jussard Jo j1ed Se POUIULId)OP $9AIISAI [BUISIIO [BUOTITPPE SNjd SIAIISAI JUTUIETIOL JO B0 L 4s
SF61 ‘T Alenus( Jjo s8 A3uno) 941 pue 'gge1 ‘I Alenusf jJo S8 £1UN0) I3YIPT 0961
‘T Lrenuef jo s8 £1UN0D 10U ‘2961 ‘1 Arsnus[ Jo s8 £)UN0D UelIeH ‘6361 ‘I A1enuer jo s8 £9uNo) PAO[F :SOUIA Jo neamg Aq A[snoraald pojeuni}se se S9AI98a1 wEEanﬁM_
:SYspI99se Jo uonjeuR[dXy

$89UYILY]
puv ‘mop fo fip1iquiies ‘2uvpungo 03 burpio2on paq puv ‘a)fuvipond ‘figunod AqQ fyongusdy UL2ISD? UL $I04ISIL ]DOD [DULOLIO— T AIAV],



201

ORIGINAL COAL RESERVES

05 9% 28 99 0% 'gL1 _wm ‘9%% €ZIPE [99°0T  {I9°LL |90°€ST (LT CIC 0Z°9v 16L°G6 12T CL  |TTTTT R -7 U ei03 £9uno)
88 811 81 °¢e Ly 'EY _mN K44 88 '8¢ (<) 20°02 66 1€ 100709 969 |0F €T 24 21 S e e Y R 1810,
30 'L [ €2°g 9¢ ¥ P21 2 et 6 Vx4 9T 01T 4 B SR R O I A B et e
6g 6 €6 28 G 12 20°T eL'ET  |8Z°L 92’9 G- 29 1¥ LV (22 S < D I IR I I L "ON SSeoullg
SL'Z TTTTTTTTTTLE 88°C SL'g TTTTTTTTLE 8¢ 2 U N e S O R 9 'ON SSDULJ
3] S TTTTTTTTTTIeg el (2304 SN TTTTTTTTIOR I 96 ¢ Tt Tttt 9¢g [Tt TTTTTTIITT TN NIT TV G ON Sseoulg
r’ee 7T 396 ST 126 [4 3¢ A S IR 98 LLY S8 11 N €L R I e N R G "ON ssaoulrg
90°2 TTTTTTTTTTTTTTTTTTTI90°e 90 3 R Q0 fTTTTTTTTTT I e R I RO DO I $ 'ON Sssoullg
[0 1 ) GUR S 98¢ 6% "L 1 2 S I 95 e 6L 7T Y I I A A I I R € 'ON ssauug
‘uosierp
%9°L88 79 "€ €6 621 G0 P81 SEC8L |¥e°e g L9 |LFCTST [LE°9ST 0g°0c (6€7CL [8¢729 |TTTTTTTTTT|ITTTTTTTOTC i Bl0L,
61°g R 61 '€ 6r'g |ttt 61°¢ 01 'ON SSeouLIJ
b 61 R T 5 4 LZ ST 402 S R T O 4 30 €1 6 'ON SSIULIF
L2768 8T {14 VL €8 096z |[TTTTTTTC TTTTTTTTI09°6 |L9°8T 81 ¢ S€ S F1°8 “TTTTT8 "ON Sseoullg
¥L 01T 9°L ¥¥ 3L €L 08 0S°9%p |~ 86°€8 [2g'el  |¥C P9 19°L 9% '8¢ |12 '8T TTTTT7L°ON sseouLd
66 99 29 0T ¥2 08 8162 69°¢€ pe'e €L°2T  [29°L1 |0€°2E 8% L S0 S I N I RO IR IR R 9 'ON SSUL T
6L %1 N (754 ¢ 'L |TTTTTT TPTTTTTTIROCL GL L I I L A ~T77dg "ON Ssedulig
er'te (TTTUTUTC ] ¥0 ‘5 80°LT (TTTTTTTT 20°¢ 0%  [L071 cToTTee 09 €08 TTTTVS "ON sseoung
8% '9g %4 29 ‘11 65 ‘2% [4: 37 S i TTiege €6 F1 |99 8T 12T €0°8 928 TTTTTTG 'ON Sseoung
Sv9 I T LA 00°9 R 00°9 i D i TTTTTTH TON ssoung
2101 i TTTTTeeT 2101 2z 8 I Il (A} 06 ‘T STt i 1 0 | TTTTTTg ON SSuLg
:0pa1d)
Ajuno) piog
L8°6.6 9¢ ‘012 9. "89S S0 "001 GL'OLY 26 °TIT [61°308 [$9°09 2B 9SS PL°'92T |[Lp'86T 19718 |08 °GPI 06 1L 01°99 (082 ©7T7T1e303 Ajunop)
$6 '02e 19 °e¥ L "€8T 29 "€V 29°G81 [L6°1€ (PP °OCT (13°L5 |LE°TOT 99°C 7928 |80°€T |96 '€E 66 ¢ VWye [gee {TTTTTTTTTTC reloq
1€°29 03 ‘9 7S '8¢ L8°1T 99 '6¢ 12°¢ 06 "L1 ¢ ‘8T GT 8T 68 ' GLL 16°L 0S b 01 68°C 161 cToTTTTmTIeTn SSOIAT
¥€ el 99 '3 98 91T €82 (751 B 9P 18S°T €F 19 18°1 ze'8p  [0€°1 21 ¢T o8 V>4 2 G T I oL
08 "9z S (9 TTTTTTTTTTI00°0T |TTTTTTTTIG909T TR L N [4 S/ Nk i 4 4 Tt i udpoquIy
GL 6l 9% ‘81 9% ‘1 cToTTeTeT €L €1 L8 °CL 1120 SN G6 56 0 TTTTTTTRITTTTTTTTIRO S ¥0°¢ O I 158 o
8¢ 06 6% 91 609 2¢C el 8L '6¢ 6% 9T 91 '9¢ €174 L €T ot % 61 14 8L'9  [TTTTTTTTTT 96 ¥ 8T 7T A1) g
Io(IARULT
29 "201 t4 244 €3 89 1882 1€°8% [€8°¢ £8°€C {99°0¢ [sT'ee P18 OI'8T |I68°9 90 95 b el (12:5 4 SR €20 SR I TR0,
9g 29 29 01 28 9% ¥ 0T %S¢ {€8°¢ 0L°2C  |IL'8 A4 6L°9 Z8°PT  199°T 68  |TT77C (] ST ° Tttt uapoquiy
L2 81 08 $1 £8°¢ ¥9° T It R i 92T 19°1 28 6L ‘ST S¥ ST 3¢ A coTTTTee TTTuelsy
1 (102 SR 86 ° €€ LT LML S e 76 1T € P N ae b 3¢ T Tt 85 ‘0 0 T ~TTTTTTY801) seuBID
8z°¢ TTemTTTTTT 082 8% 0 €'l TTTTEeTT 1T TTTTTTTIEI R STt 29°T 1 2 et TTTTTpTTTTTRYTTTTTYE Tt jl104 j)°uueg
+01093[PPIN

620706—62——15



COAL RESERVES OF EASTERN KENTUCKY

202

QUL [e2°01  [BITE 9.0 (18°8F (619 [16°L  [vSUOE  [SE°ROT  [86°T¢ [ce0z [Or'SE [06%9  [ST'OF  [09'6 [gr® | Te0L,
88T | “-uBmpuIE
€r°0IT 837901 L "ON pPI8z8H
80T |- I DIEzeH
woe T8y ez 180 TTTTTTTTIOTOTTTTIB0 T (e6Te |TTTTITTTIIgR | j8p 8L 949 \TTITTTTTITOBTT ove | IPDSH
64728  [TTTTTTTTTTIIECT [8SC1S (99768 (TTTUTTTTIIBT (SPPE 6GFT [TTTTUTTTITTTTTTTTleE WY |¥8°7 0 |TUTTTYITTTTTT[(8s TTTTTTTC A8[D aIlg
:puomsl( onyg
8T T €0 [T R S 6z [00. | 600 |Tlepo | “lego  lero [ Te0L,
96° |- 06 * 96 96 ° - IO I O D qBLIByIRZ
R g0 oz LA I 1 oo [ 600 [ L T R C T T v
X R S geo | B D M - - DA I pajsjeLIoonn
:9[[1AL))80g
98989 62801 (29781  96SE  |14°60C 80782 (6678 (08601 [S3'68T [29°T9 (00718 |i'SE [ogWD |TTTTTTTTTUYT T80,
Wy lese  lerer  |igoe  [1@er is0g  |see  [evor forur feee  [19° as || I .
9wy [e8r___[e0g fog 01g s |see[ser [t les’or ounAxg
7 S et 2Ly 292 grg [T erg |- usmpurE
W8T |i8t  |ogez  [zore  [gpooe 199 (opT 8T [e30p (28 FI "ON PIUZEE
cce0T 6gT _[sv0z  [18u8  [sg0E o£v0 | eyl [oL'6y |18 DIEzEH
1808 [T LT0  lose |02 0g [T 20711 (el [e87T XPDSH
69700 [op08____ (€08 |86 [ghWT L9zl [e0zL (69 [f07 226 Spuelg
LS O U T - R UL N 2T 3 N— ST e A0 o
17 S 0 081 [T 6g 11 g Tl (1900 [*TTTTo sego |wo | (2) WA
ag |t 2908 [sg0E  [LT'T9 000z | I 1 T S e e A8mquy
:sdeg
fyunop pyyeaig
T | @ | wois | sorst [teon | o |eroise|seoivi| oL | o |shorse|sgodi| reIOL % |erorsz|szopl
£unoo Peq pus ef3ueIpEnd
ofpues SOUOUT Uy SSOUNOIY) Pjedipul SOUOUT U SSOUDLY} PATLIIpU SOUo U1 SSeUSPNY pojedrpul
.m&.:d £10897%0 40B9 ‘(8301 JO SPAQ WI S9AJASAI PAIIBJUL JO SPaQ Ul 59419891 PojBdIpuU] JO SPaq Ul SPAIISAI PAINSBIIN

[suoy g10gs jo suopyur uy}

PANUIUO)—SSaUYI2Y]

pup ‘oipp fo F11qna4 ‘0uDPUNQD 0) Buipi09ov Paq puv ‘alfuvipond ‘Arunod fiq AyINJudIY ULISV? UL $IG.SIL (V0D JDUIBIO—TT TTAV],



203

ORIGINAL COAL ‘RESERVES

20°.88°1T |90 °ZeE 68 ¥¥< eL-010‘T [PT'809 (88'IT  [98°GTT |06°08% (V1698 6C°C6T |18°99% |¥0 L0V |6L 60V 88 $21 ZL°Z9T |61°%3L "7 C 8303 A3Unop
28 Ve 181 0L 91 1461 oty |[TTTTTC L8 eL°¢ £1°92 00T T0PT  |SLIT  [60°F 16" €T 98"  |TTTTTTTTTTTT T8j0L
9L°11 16" 8’01  |TTTTTTTTTT|TTTTTTTTTTTTTT T eg8 7T es8 |7 €2 € 16° (<54 € "ON
oIy eddy
s T 402 02 °¢ (77 SN D 28° 7T L3¢ S 0L°T 88 T T °'ON
wioyyfy fddpn
001 001 o U Dt S P 001 00°T N I DO DO MR uswIpuryg
) G e £\ 3y S O N = [ S S e %01 L ON pluzey
 tAr AR N 4 A I Y M | A A I I )t N Ot DU I RN plezeg
[ B P e 1€°2 LS 172 we (07T ¥y '€ ISR I St MR IR R SPuBLy
[ 3 2N i L0 1 N - - R 20V 07 98"  |TTTTTTTTR|TTTTTTT 98"  |TTTTTTTTTR 481D oI
O R ¥6 1 e e Iy 76T ¥6°1 A3mquy
:3mqsuoysarg
6% "L8¢ 79 ‘81 Ve TP 18 °9L2 6G°06T 777777 L2 99 "L81 (TP "9F1 781 1968 [LI'88 8L |TTTTTTTTTTR|TTTTTTTYC 8L  |TTTTTTTTTTTTT 18307,
LA T N $3 28 yeLle  |TTTTTTTT Lo A S (1) 2 SR M MO 0L P1 - | - Iysuegosy
yworor 7T 168 €9 26 L' €L°C 18 |29y |TTTTTTTT 819 woy 8L |TTTTTTITTTT 8L"  |TTTTTTTTTTTR € 'ON
wioyq1y seddn
(35 2 SN I 96 PT eI LT |TTTTTTTTTTTTTTTT 136 § QR < I - I 8¢ - TTTTYYTT T T, T 'ON
| . wIogd[y feddn
9%  |TTTTTTTTTT 90 ' 02 61 60°CT |TTTTTTTTITTTTTTT 60°ST [LTL |TTTTTTTT 90 '€ ey =" 3 " “pajerairooun
e T et i 7 gc R R zeee  |1L761 R AU L1 SO A R _8Imqsaium Iemoy
88 | 7T z L 75 - gvg  jigg | (el 4 N preH
Ly 68 1829 LY 31 2L 0% 09 ‘8T - 09°8T {602 839 el [&WT XIPPeH
08 %% ¥ 11 166 (% L9°2 19°C eI1°'2% $SIT  118°6 [ - SPUBL T
8 L1 280 619 ¥8 01 L3 S et I 80T (1074 28 619 - us[dod)
9g¢  |TTTTT|ITTTTTTTTTT 92°C P81 - 1 gL TP L0 qury
1L91p 00
96 °0%9 88°L6 €8 '992 T3 "9LT 88°8ST [98°€ 91°6¢ [9€°98  |L0°F0Z eL°L8 [26°C8 [TP€8 {00 '8LE 6L '99 P27 G K" T e30L
[17751] S 92 ¢ VP L 69°L 7T 90 £9°¢ we 7T 0Z°'1 175 SRR kb il R R R € 'ON
wiogyryg foddn
[ S %6 1% LL g 0Ly T 96°6T {90°2% (90T  |TTTTTTTC 96 1 1% AN e I SR S “3mgseygm Tomo
8¢ 121 €% 29 LL°LY 88 ‘T1 ¥z |TTTTTTTT 9101 (8976 20 "€p L98T [96°%E [S9°T 19°2¢ 98 ‘P 99 '8 [ SR L ‘ON plezeg
19728 S8 21 £ 88 60 "98 [4 95 <N oF ‘L 99 °G1 |83 T GG L L8°8T PP OT 2871 €9 '9 0L°L (K-S PIBZ8Y
¥0 621 6816 8L ‘€S 20 99 eve |80 o8 °L 29°9%  [21°99 99°¢ 98'8C (99708 |98 °62 19°¢ (LS0A SOE 27 T XIPPBH
%L1 96 1r°'s 29 ' 9L €8¢ [ x4 [ 196 629 61°2 1T - - o Spuely
€% 161 6L °€ £8 '66 18 ‘26 A 8L°C 612 ve'9e | TTTTTT 61 L S0 61 |22 991 (7% 9868 [L9°TL |TTTTT I9pH AB[0) oL
(1351 SEN R SP1 1-2¢4 SR I i I R 1420 CHNE S M 9% T Lo 24 W ST 6601 |TTTTTTTTTTT A81) oI g
69°0L  |TTTTTTTTnfrTTeTT 69 01 808 ["TTTTTo[TeT VRS | I N R 1wz | T T A3mquy
‘mloyyong




COAL RESERVES OF EASTERN KENTUCKY

204

£0°2 S I ) 29°¥ %2 JIITTvoN sseoung
12 ‘81 mmmmseeeelpy 0 *2T ¢ 71 89 ¢ JIIIT8 0N SSoOmMg
R I e R -19g ¥ 90 % 05" oachom
9289 (o1t [s6%e  [sLoe oz | s e EEsred S
8792 . 5 ¢l 9% | b Dt (<2 N (1 ST - "R AN (S It RO STl wdoop mog,
88°1 R U O I € ON SSJUlid
gg'¢ | N A 7 B o higt !
oy g SR R ohg cpg  |voo- T TTlToTo|oooTIIiIITTTReap unp
vog [t Y ---|v0 g LR T IR IR U I  Asserp
8191 883 25 01 883 ¥26  |TTC IRt Rt Rty aﬁ.w_w_w»:o
¥5 91 1831 0g'9 |—vv--lort joge [vee [Tt ez 1972 | B [ SRS e TN
616 ISRt EEEt ----let s eI A R N i A X DO (-5 U I S I orxdoop WOy
4eZ bt el I3 4 [T R PO - S M I el R R I T Asselp
oy fTt “levg 121 1075 I Rt (1) & G 62 ¢ R ez (960 [ o %5%%8&
€596z |88 BT pe-201  [12eLt  [pTve9r fvee  [66'8F  [T9°IIT 63@€r  [p8TT  [og'se  [oree  |TToC R R et il I TTTTTTTIEIOL
0z 08 --=======-l06'g 0g 53 or'1r |~ 621 1£°6 0T ‘61 I 14 5 4 66 71 T O I R = HHH-....WOQOOU.EOE
¢z 51 moemeene- -leg 2 299 g6 T il s 5 A <X A 7 ) & A A B S IO DU IO B N o
68°CG b e 296 6621 |"-"""-[06'6  [60°€ 067G P8IT |2¢Fg  [BS9 |TTTTTTTToo|T R I JTIIIILoN ssouug
LG €613 62 ST SP€ (9973 [PPCLT [69FT (61 I (2 2N (77 T S SO T TTIIU9oN ssedulld
[ 740 S R btebtd Dbt B A $2'7 |T" il A4 00T N D V20 S R RN R DO TTTTY G TON sseound
6199 68 08 T 90°TF |~"""""7C[0TU€T |96°2% (21 %C R (- L S - S i O S TTITIG roN sseound
90 °61 9¢ (At 0zl |~oott|28°T [estir (98¢ I i 3 T D D R I N ¥ 'ON sSedulid
96 TV r44 P 9 86 '€2 86 81 TIITTEON $SOoULIJ
i B he

. 3 . -
63 1%°9 £ % () O SR £ S e s I A TTTTTTARD wwwwﬁo

£juno) Ii18)

| . | wo1ss | ROIT | Tel0L | 2% |TrOISE|SCOIVI| TEIOL | T |THOISE|STONRI| 99O T |Trorse|seorFI

A1unod peq pus s[3urapend

acmﬂw 1 S9YOUl Ul SSOUNOIY) pojeorpul Soyoul UI SSAUNOIY) PojLoIpul SAUOUT Ul SS9UNOI) PIjwaIpul

.H_Ewmu £10399%0 yoee ‘1830, JO Spaq Ul $9419S9 paLIdjuy 1O Sp9q Ul SAAIeSdI PajBaIpul JO SPAQ Ul SOAJ9SAI PAINSBATA

{suo} 3a04s Jo suorrrm uy)
panuijuo))—ssauyoryy

pun ‘vipp fo 3271902194 ‘P2uDPUNGD 07 HULPL02ID Paq puv ‘apfuviponb ‘fpunco £iq Ayonjusdy u.sISDI UL $20.40894 [DO? [DUILO— T AIAV]T,



205

ORIGINAL COAL RESERVES

187612 220 82 LTI LL°L6 G106 |*"°°TTT7I808 |L8°68  |2¢P6 TTeTTTT 6629 (£S°1E  |OL°0€ 280 0% |9 7T UmIoL
g Tttt bt 1 A Ehnbhbhh b 08* semmmes o8 [ it ittt Seieietied Il At il it Inteiuieieiuinied iiedeinted Inbieieluiinied il s 1110147 2 g CY'Xo g §
91 "¢81 280 157901 €8 8L 66°19 |"7777T7C 6V 02 |0S°TP |LP°T6 TTTTTTTTI10°79 j9soe  |0L708 ToTToTTTTeTTTT AT
2005 Tt £9° ¥ 61 00 61 €9° 2881  [L0°E I 12020 SR I D R Mt Uy
19°6 TRt A A 6S ¥ 65 b TTTTTTTTIR6 0 TTTTTTTTIS6 0 R R S e R e
g TTTTTTTTTTNLLg Tt LL'8 LL°g ST TTTTTTTTTTmRD angg
1 I9)SOYIUBIAL
80°6 %60 212 09 80°0 |TTTTTTCC TTTTTTTTIR0°0 96 € TTITTTTTTTTTTTTTI6 8 0 ¢ 26°0 rA %4 00°2 TTTmTTeTT el
68'¢  |TTTT e TTTTTTTle8'e |TTTTTTTT|TTTTTTT [Tt IO 2t S R I 68 '€ - - --===-=={-="--1opu AB[Q 11
61°9 26 0 [4%4 S1°2 80°0 TTTTTTTTTTTTTTTIR00 200 I i PV N1 $0°¢ 26 0 [4 84 002 .-..-...-..hSO oI
‘uspAH
07T 7T 90 ‘12 10°1% €88 |TTTTTTTTIRLB 6162 [8¢'8T  |TTTTTTTT V3 '8 $e°0T  [91°¢ ot 89 '€ 8% 1 TTTTTTTTTTTTNIR00,
06°¢ I . Xk T A B [ Tttt 08°¢ S O AR A A T R SyTTTTTTTTe “SSOI
L1189 R ] SV ¢ 10°1% eFye |77 TS 61762 |89 ST TTTTTTTTIRE 8 $€ 01 919 TTTTTTTTTUIs9 e 151720 S R e
9[[1amoog
LL'66% 6¥ "9% 29 291 99 '3 PL°0¥E [60°TF  [90°'86 |69°10C (P6 1P1 2961|2909 {94789 |60°i1 gLT 06 28’9 D | N A
¢8°9¢g I 9 °18 gL0g |77 I ()94 29°9% |€1°9 TTTTTTTTI0E T 6% T e TIITTTTTTTTTTTTSSOIN
8% U Lidd 8 '3 Tttt T i K4 IR IR A N R PO A ST STHAL
1508 66 "6% e 8L 8% 8799 |89°9Z [¥8B'GT [96°€C (09 TL 1£°¢ €9 88 °¢ € 'T T 62 6 T TUI[WeH JoM0]
[V TTIeT Ve L1°6¥% FOEy |TTTTTTTT[26°C1 (2108 |9L°€% Tttt 60 6 9% |29°9 TTTTTTTIRNILR ) et
9L 231 TTTTTTTTTTICR P9 g€ '8¢ 6'88 |TTTTTTC “[68'9% 180°cy  |eF ‘2E TTTTTTTUISTCOT 1989 j9€T |TTTTTTT TTlegt et ~ToolRL
0°¢ [T 10°¢ 0e  |7777C TPt 10¢ (7777777 I A B R I e I N I ~TTplezeg
08 '6¢ O "12 0L°21 0L "G 69 "62 17 91 91 01 209 s 70 °9 [4 8 89° LL°T 96 ° z8° TTTTTTTTTTTTT T XIDDRH
9% "681 01 'S 09 '8¢ 9.6 L9°%L  |TTTTTTTO[C18 Z¥ 99 (898G 2S¢ %0°Lz  [¥€8C |19 8L°T ey [T -
88T  |Tmmmmmeo|mmemeemees 881 88 T Rl Bt “iegr |- bl bl Stk il it I R ] Il Rt Db :-.---Moo.—o uoosg
:xe01) g
£yuno) 48D
L1689 8114 £z 012 9L °L08 ¥2 028 —o\. eT |98°96 69 °20% _na ‘892 _mv ‘e _wm ‘8IL (207001 |777TTTTTT B i I Rkt “TTTT18303 A3uno)
¥Z ‘608 70 69 Ve 19 90 ‘16 [TA#41 _3 ‘8T 196°8¢  |¥9°0L _w«iow _ww 4 _ww 'S¢ [@p0g  |TTTTTTTTTT IR N TTeTTEteTT “TreloL
8128 0L "L 68 61 6S $C w°1e Tt 96 ‘11 ST 61 LL ow 0L 'L £6 N. 4% I R N 13doo) wo]J,
61 % S ' R L4988 61 % TTTTTTTTIe0 e 14! “"T=""8 "ON Sseould
68 %9 LL°1E ¥8 9% 8G9 08°6C (80" 8YZL  [61°% T="==" "ON Ss9ouud
§€-51) S I S “ig ot 0 B e TTTlee 8 TT7TTT9 "ON sseounld
286 IO O < 18°L TTTTIIIIETTTTTTTIL8 L IO O TTTTVg TON ssdoulld
G088 LUy S0 P1 £8°'6 89°6Z 18079 L8°IT 1gg'8 48721 60 '8 892 09°1 TTTTTTG TON sseoulld



COAL RESERVES OF EASTERN KENTUCKY

206

Loy 90T 09°¢2  [90°91 187 90T |19 (OTTT  [peel  |TTTTTTTT|eRL  (@67F |TTTTTTTTTT|TTTTTTTTITyTTTTonjToTIionymsmsesoseoooes xopur
T e 0" 8L 18°¢ Ao219) UNH
R I S99z |082% |99 0P Assmap
<2 SO DS T | %1 ogedng
I 82 [soet  [eree As) oarg
R A et N 881 € "1 . WAL0D
VR 2 Et] 6L % 6Ly || LT N Rttt Rl Rt B B I Rt oImayeegd
9IIAuoSY
£unon nowid
89 18°¢ 2 S S e il A Rt 89 R I T S B B Y N A 18303 Ayumop
R S e 20 S R e e e ot [ T e e e e ] by 0010 Toavog
{TeIA TIed
18°¢ 1 T e S It R R e S 8¢ 8¢ || e [ e J0010) IoAvOg
[uMmoIspIAg
Lyuno) uonni)
ve'qL6  l66°0L  [9TFBE  |6L°0TS  |e9°8SS [6F°Gp  |94'OBT [62°098 [p-ATe  |SE'BT  (p6°TOT |STET [pE69 2SO JLR -3 B R 1810y £3unoo
20681  [99°7%1 (8098  [1e°06  |ea'6TT |0pF  |Lc6h  (99°69 |G liLe  ler0s |eT@ |eeIT |99 79'9 (81T T R TN
12°21 o811 LG S 06'¢  [$0°0T KT it ¥ 2 SN 1 -3¢ S Rt Rk SRt EU— Tooruyweq Jeddn
£9°1 £9°1 (1 A I [ S § (- Inaheieetinlf Infintuteiataid § ¢ - deiiaieteiinleits STITIAL
e ¥6°C ge v | 802 (pL€ o {clogs |osT |evs |Too-lete joer |- U[WBH 10M0]
¥ 51 gePr  [80Bl |TTmeee|Teetee- 80 21 : XIpPEH
£e°g n eg'e  lovv [T fir- SPUBL]
L ag'gz  legte |- ov'a  (e1'gz  lzeetr 8% TR 067 jort |0t 1pU £8ID 011
2169 8822 [1571e |t 1e°21  [96°€T  |OT 08 oL g 8L°0 1 T | £e[)) o1rg
“o[l1adulg
ponupuo)—Ayuno) L8[)
Ko | o |wow | woan | @ | o |wosison| mol | o |moas|san| oy % |evoisgiszorst
£3uncd paq pus edueapenty
o $3UOUL U] SSAUHOIY) POJEIIPUT $9GOUT UT SSIWIOIY) POYEOIPUI SOUOT Uy SSOTHOIY) POYEOIPL
.wa:d A1039980 o8B0 ‘[BI0L 10 SPAq I $9A 18501 PALIdJu JO Spaq Ul S9AJ9sal PaeoIpul JO Speq Ul §941859 PAINSEIN

[su03 3105 jo suoy[m ux}

ponuI}uo)—SssauUyILY}
pun ‘vpop fo fi111qnees ‘Gounpungp 03 burpioan paq puv ‘aifuvipond ‘Auncd fiq Ayonjuady uldISDI UL SIAL3SIL NSS 1pubri—g1 AILV],



207

ORIGINAL COAL RESERVES

19 P9Pes  [2€ Fhas 12 °G1Ces |80°G0T4s |29 °GST [T9°EI LG8 [€76G |10 TTse |[9G Tlas |18 16Tas|V0 LEes [86°%as [PT BIs €8 0Ves (1078 [T777777777777 TejoL
i et e e —.—SE&EwB
........ (3 “3mgsaygm teddn
V968, |98 0C. [VA6Ts _ |I€Fe LT, [98€s
7966« |98 02« |PL 6L 1€ Ps L9 Tls [98°€ [T°°777TTTTTTC € 'ON
wiogyiy seddn
18°'CCes [19°9x [P 'T2ss  [SL'Cs €1 'OTas (9% Ce
14 AN I 18 ° 16" :
GE 6%« 1979« L8712 9L Ce QL STy [99°Ce |77 7777777 Z 'ON
wogyjy Jaddn
G8°€8s |0E°0s  190°9Ts  [BLFs €66« {TF'Ta
G868« [08'0s  [90°9Ta LT €66« |IP'Ty |T77TTTTTTTTTT 1°0N
wiogy(y Jeddp
9¢ ¥ I DO IOt R R 193q0J0,T,
- N D R TOSPIBQOIY
b it it ==*--pI8YdIQ o8I
- - T TTTTTT XIPPSH
ST'0Ce__(8S s ___[¥BBs 98°Ce__100°€s  [82e
S1°0%+ (89" V8 84 08 ‘G 02€ (86« |TTT777 =TT Aer) ey
:ploisH

o1'8es  [®y 90'9c1  [98°28T  [03'69T |98  [p6°9L [68'88

Wy o | 62°8 oL 1 S 2 6L |8g"

R T N vt g ¢ 5 T N 29 ¢ DPa)E[oLI00U )
¢ggg [ 6Ly [90°1e  |eee | : . : . | : ; A 12doop wog,
8¢ CL S S 193 :

7 S e g1 A8



COAL RESERVES OF EASTERN KENTUCKY

208

R N [ 78'08.  |0B'C. [0D°0Ts [$68S. (99Fx  [80°s 188 |27 —_
R T | < R 17 O e A R s 0298 |50°0, [08°lTe [BGELe |OL°CT.  |EFGs  [S°CTe [80Ts |TTTTTTTTTC Ao
T0T0es |T0°L9Tes |BL'ECFas (16°60Tss (6928 [20°S (166 (OF'ET  |GF'Owe [$O'SPus |98°CHCa (96184 [6°967s [9L'€IT, |oL'89La [0GFL. |-~ """~ Te30,
egl  fe8  Jooe  fees 68’81 |20°9 _ ls0'8 2ecg _Jese L S U S e R Rt M UOSTEIIAL
P 08L.  [90ELs  [067T6.  [61°GTa 8289, |85 04 18T [98°OTTa  [22°994  {28°8Fx (29T« |7 e ON
cifcl
e e N T TR e “lozser. 192 PL'0S. (99°T8.  |93BCk  |LSLPa (B0a | o
cH
%0 Zetw ol 98 €T, 1028s 8%, \VB98s | |L87WD.  MB169. 0019x
09 '612a 8L29T.  |98°78s - 92°EEL. (0784 9E'8Cs [FE'98s  (L8FIa  (6°99a 000k | TN
L1722, VL9L,  |70's o 90°TT. (€675  [€10Ta |~°°°°°" MITe |95 s 199, 0% |- - mrmeH
9L L8es 08°9T,s [8078L,e [087TL [TT7TTTlOT9 f5re lopozy  feped. 686 _ |- S N
0811 9T'9 g 156 N e L0 N S¢St t Rt el na -
9% '9Cs LASVI S - N A 07 '9%s (87 0s (i P it i R I hso%:ﬁw 1
e
50, | AR I A R I E R I 1204 > AN ——_) -
emAsiareq
68002, (FLF9a  [OFT8a  [ELFD  |TTTTTTTT[TTTTmTTo|moooomjeeeeeees SUF¥Te  [08F0a [ST'6Se (89709, [IL°OLs  [GP OB,  [PG°GEs [00Fs | """ re0,
R R T K 2 T M e Rt Rl R 2079, [pS8. (86728 997G, (656 [0  [0®s [8. | S
uA" odd
98°05  (B8°%  |WLPT. 93708, |TTTTTTTr[mmomooonjesesesieesoeoe 6S7E.  [68'Te [BL°C [96°0Gs [L4°GT.  |SP'€s  [66°8. (08B | —
Ci
€589 0008« 9698 (BT, |TTT{mmormmonfememeselesooeee or'ez,  |00sf. 86N [e8°.  |epPe.  |oo'6T.  [r0ven. |eet. | T
R PR ) A I e 59T, 86T« [6TFe  [08°OT. [08AL.  [oBTL.  fprv. foTte [T fo ot
ponuUnuUo)—4juno) piojg
Hieew | @ | evorse | scorvl | oL | zv |cporseiscorvt| oL | o [eroise|szovI| TeioL % |eroise|szornt
ﬁnmvoo poq pue oduelpend
owﬁw . S3YOU] Ul SSAUNOIY} PRIBIIpUY SOYOUT uf SSPUNIIY} PIIBIIPUL SBUOUT Ul SSIUNIIY) PoOEOIpUl
-m.a:@ £1039980 [0®S ‘[810T, JO SPOQ U SAAJSSAI PALIBJUL JO SPAQ TI SAAIASAL POJEATPUT 1O Spoq UT $9A18S01 PRINSEIIN

[suo9 13104s Jo suorfrm ux]

ponuUIju0)—SssauUyILY}
pup ‘vp fo fi11qpuaL ‘Vouvpunqgp 03 buipi099v paq puv ‘a)fuviponb ‘funod fiq AYPNIUIS] ULIISDI UL $20LaSIL IDOD 1DUHILO—FT TIAV],



209

ORIGINAL COAL RESERVES

78°€9 S0 1891 _cm '8¢ _NN BT |TTTTTTTUI9E S 9861 |01 3¢ 90 156 Wy {7 et ity - “T1810L
98°L PN Il Ittt 1+ S [+ e H It i i O £ 20 SO ittt ieiuininhtl {330 SN Il it Il ittt it -~18doop woJg,
S22 st £ - A il il (il Sinininieid At |+ S it | < A Al ettt Akl Il A I 9 "ON SSP0ULLJ
$0°1 "¢ "ON Ssseoullg
12°8 smoees ¥ "ON SSe0ULIJ
L0 A il 17 S [ AN 7 SR R 1 R - R | (i < R (173 S 11 S Rt e Rt I A € "ON SSsoulLg
Wy Smmmme oo 00T
cL'S TTTUSTTTTYesI) umd)
980  |TTTttttte|ITTtTTTleg0 [9€0 |TTTTTTTT|TTTTTTTTI980 |ttt mre e mr s m e et ss81H)
:dnugaip
oze81 s’z 10882  lzesvi lso8e w1 2. le668 |19oe8 9 |wig lgese  f--ccoe-c|rooommm-ofeoo---ofeem-eem)e----- T
.22 -=-----1adoo) woJ,
8L ~°°"8 "ON SSe0UUJ
%9 IS¢y T [s0T  [¢pY O |29 (TT0TvUvUieLt leve see (v | |ttt L "ON Sssoull g
08¢ -=="9 "ON SS90ULIg
(44 T°TTyG 'ON Sssoung
ge’2r (290 {g99  leoot [98IT |7 T7[eee [ve8 6B |29 [ere 691 |TTTTttTt|mTtotomoo|mttoooftmmmmmommoeo G "ON SSedulIg
Ly %S TTTTT7 "ON SSOULIJ
£8°8L ~====-g *ON SseUIJ
3001 Rt X (g R 113}
29°9 htti SSBI
og' 1Y |[T7ttttttTfetttttTTTTIoRCTYTST 16701 ¢TTTTTTTT|ITTTTTTHI8C0T 6800 |TTTTTTTTiTTTTTTTTlee0 |ttt I i e X1 €
‘uosAe1p
o1 1% PO 8101,
(0770 S 1 X SO 12 2 A 2 S Sttt il it niinduintuiut {1770 SN U (¢ I N V- 2 A ¢ 2 (R i ittt R AR R L "ON Sseduug
992 -====-g "ON SseouwtId
11°01 ~~g¢ "ON Sseoulig
we  ptcttvtTUTIhIBZTTSO |0se |[0F |TT0oUU|890 leee w9z |T00vtTleeto v, [Tttt|rrmtttto|otttTTTTTTTTTT G "ON SSaouLlJ
b3t I < et i - I I S iniiieininied ittt % I N it ntietol Ineietuietl ittt Attt ittt It it It ¥ "ON SSeoulIy
¥z 6 ---=="g "ON Sseoun g
10paId)
£juno) dnuavin)
L9°988 ‘Tos |66 T6€sx  |P6 'EOT ‘Tox|PL 0Ghes [82°Z6T [WOST  [BL'T6  [98°18  |BT 0BT ‘Tua|TL "LOT+x|CE '06944]80 L88xs|L $CCus [$O°C0Bs  |€8'9184s|08 184 |~~~ "TEI09 3550
BL°66P++ TS 9%« TG 8.0«  [GLOLT4s [L6°8  |TTTTTTTO[TTTTTTT 16°8 8V 'Ll8es |61 TCs |87 86T4 |T8 'OST4s(VE €11« |68 €8s P0'SLs |26 Ps “I80L
- 2SN Tormmmmen 0 |TTTTTT I IO R R U 2 R V- ASE oTTT - TTTUOSWETIIIM
99°€6%. |31 62« 6L T6T.  {GL°69« R T Tt TTttTmhlE e1ze {187°Le (POCTRLL {LG799s (VR SL. 18712,  |9L°€% [8T°€e |*7°°°" - ¢ 'ON
wiogy[d 1eddn
06 °%Svs  [P6 s 3 91« TL°'18se [26°8 R 168 G2 "6+ €% ‘Tx_ |80 F1s |PL'TCx (89 e 16 % A
68 TR T 7|88 88 fTTTTTTTC 18'8 I | B A Rkt I I .
€6 '€Vs V6 e Lrast VL TTs R N (A £7 Te 80 $Ta |PL CTs |89 P 16 T LT T Tttt "% ‘ON
wogy[y Jeddn




210

COAL RESERVES OF EASTERN KENTUCKY

66°CLys (98°28La  [0B°0%hs  [02'Flas  [887FC 99 g1
8872 R AN ol A SO 7 A N 2 S kL T A A et I A UG Sl it AN
20661, |98728L.  [L8791,  [69°Ta s=*7"T"--wepoqu
86611« [BI'SIls  |V6 s O To | TTTTTT|ITITTTTTUITTTTTTTUITTTTTTTTRB . |TTTTUTTTIZBNe  [TUTTTTTT[ILC8IN. (BISTHe [B1°C. (OB T. (7T Junds y3tg
6F 68Taa [8C 08 [50°Z8,  [08°OL..
L A oot St 28 71 R
99°0.T, [8908a_ _ |90°28.  [68°C, W o B128.  |98°9%  [00°8z. |ozge |t ““uBLSH
(471 TP I IR CL "Qlasn 68 ‘T 98°Gs 777777 N
7 S R A N 162
SL'le  |Tmmmmemfremeemee- 0L "Ls -.-.-:-”-bﬂm SALL
83°00T, [00°Tls  |BI'S8s  [69°T. | TTTTTTT[TToooo|titeeeo[ttoeottlegegg, |Stttttt-legtog, |TTTTUTTTlGRROL, [00°TZe 99718k (69T [TTTTTTTTTTTTCT qreq
08%0Tee [O1 6Tes  [$6°08¢s P8 Fee (08780 102 BOZ6 JST® |T-TTTTTT|ToTTToe
058e 102 A % R | G N S Ci%s SO it N
B O - - S 1 S I et Lt A L S B et T T T (T N O P .
16Flse (00 %Cax |99 TEra |08 Dus
901z [0°C PIPL (88T [90°18 (W00 [prpr |sscT  [-t-too-oftRee-
16°€%, [85°08 [19°8T, [687%s | o[t iettlogTh, (61Be. [BBa  [TTTTTTTTl9B TR |62°8Ce (0B [287e [T “emoes 1ewI0)
8LZlles |8 00s___ [01'PElea [0h'8les [1B'8T |------lg0'g  [ervor 09769 [T
[rar I 808 S O 1) S o X .5 SR IO IR O A Ut it ettt Rl ISR
199, (500 [W0°92T. [68°8, [T t[romteeoptetee--ff-tteeclogege,  |S-tc--cfones. [0, 28798, [re0s.  [569. |B2T. | T e e
. Ajuno) uvjrey
8L°882 _8 '8 2629 _5 9% _3 091 (306 [95USU  [LL'RET _ﬁ 881 _8 L |oeg _% GO ey Rl ey S ntt 18303 43un0Q
016 (940 [0 (8L  [869 (880 [T R I O s i PO AR 00,
£8°1 920 20 o9 ez [seo |-t o9°  lo9- L T T o IRt el I I 9 ‘0N $S00UIg
b e B Rl EEEE e 111 1 R R At d ¢ "ON sssourlg
org  |rorfeees 019 - e gey  |ser |ttt R S e R b Sl g ON S0
Rt a1
panupue)—Luno)y D
ey | o | wos | soiyt | oL | o |zroise(scorsr| oL | o |Zroiss|soirr| ImioL % |ev 018z |8z 031
h#ﬁ%soo paq pus 3[Susipsnd)
ol $9YOU] U] SSAUYDIY) PajedIpuI SOUDUY Ul SSAUNDIY) PAJEDIpUI §9YOUY 111 SSOUNOIUY POJEIIPUI
pond) £1039180 089 ‘[810], 10 SPaq I $3A19591 paLIBJu] JO SPaq U[ S8AI8SAI PIBOIPUT JO SPaq Ul SPAIISAI PAINSBIIA

[suo3 3104s jo suofjux uy}

Ponuluo)—ssauyILY}
pup ‘vpop fo Fiqoipas ‘aouppunqgo 0} Buipio9av paq puv ‘ajfuviponb ‘funocd Aq AyoMusyy uLa)SDI UL $3a43SIL JV0I (PUBIO—'ZT AIAV],



211

ORIGINAL COAL RESERVES

0% "0s

9% "0

1"
1€ 08

9T e

1€ 04

11761

1292

18°01

801

289
2°

$8°S
R

82T
8.8

¥e 'S
18 01

R

L8 PO 'Tax

LL T9V4e

¥ 212

9021  [9CTTl

1€ '298«

T6 1.8+  |98°0TTe

08 "0F«

91 "1

¥8 '8Vs
8L TCan

9¢ '3
[A

00 0S4+«

TTTTTTTTIRO BT
$0 61

TTTTTTTTIZ9 1T

99 "«
81 $E+

8T FE+

62 "GCe

‘€T 62 "GCs

99 Fls
99 FTs

TTTTTTUWBH 10M0T
R 3. (VA1)

TTTTTTTTTTTuspoquul
ToTTTeTT TsmpuUlH

==-----spuel
-====J3pU AB[D 91l

Rt X :1{g 21 X ¢

Ehhhhhtba? (i §1:Tq §
i W (114 (179 ]

S 111 (fe)
‘UBHBH
TTTTITTTITTTTTIBI0ON
R bbb ;1515 2 ¢
R X -1 (o X1 ¥ §
A 5111 V6]
Hicriye g
B 2 T A
B R
wiogyryg Jdaddp

- 48[ Aa1g
SEmemesss |>M.=.55<
:9[[IASI3PUWIO)
Rt TN A
i 1144 (¢ (X §

|||.'nun|-ﬂa~.—am
Jo dg 1m0

“Teol[PdY



COAL RESERVES OF EASTERN KENTUCKY

212

189, [T T 2 P 1 L I St RO E e N o S R lge. T lOb e |18, |TTTTTTTTToTC exoeY
6890 o€ GO Lies X N 16 |28
gpgs |ee” 72 9% 006 |- ---1096 0 T ge"
e P e |+ A e e I L e B S Eatn L P R 11 2 W B -===*-mapoquij
PI0v.  [687€8. €979, e |lmee. | -leL98. 66788« --=------jandg IE
20'eL  [e6TT IO
TLT08ss (96 29Tes [LT Tlux
81 |e6°8 781
81082, [FO'6ST.  |6L°EGa
6L68 l97g 76 91
16°00Tes [$6°8Ts  |18GPes
I e 1 2T
9609, (7678«  |BL'SC. 2698, |80, [88'8T. |0L°TT. [9°82.  [oT@L.  |opor. proT. | Aepp oaig
8'ulLe, (99T |F9 T9L M L /9 [29°s  |SLTeTe  [09°9T.  |TL'16. 0B STa
Log |- I R A Tt e S [ < Bt R SO At S el Rt ELALE
TITST,  [9°ST. (0% '6FTa 1888, | R TI  R c TO  P  T ( VN s R ey £qreq
T0'8Tar  [PEGes 106w [09°€aw |61 logT  [spz  lgore  |TTmomiomeofemememo|SRemioofmRtooon T9e . [W0F.  89T. |GG
6LTL . 08T W leoe 6Lt osT  [pvL |soe  |mmmmemoee- R M e S S Rt Lo e i
W9 [W0Fs 89T N e Rt ety 9. [P0Be 89Tk fogn [T,
66768, 0928  |9F'Bla 8620+  [61'8T. (106, [8L°0s [102E  [L€6T. [S¥6. [6T%€ |~ "7" 1701100
88'G7Tes [89°6T4 |88 °0ETee e, | PEOFs |- --TTILB 0Ly |8S°6T. (99 TP [ST 64
18 | A o A 1T R S e s 2 o Sl Aol ISR IS UG Sounutn oot st W
T9°OTL, (66T  |06/84 IR S TR et 1204 [69°6Te |98 Tha (81764 |"""TTTTTTTTTLIANIOD
“wkﬁﬁwg—oz
OL'888ss |10°L64x  [86°69Tss |IL°99sx [PL'TLT [08°FE (0126 [G°0F  |02°00ue |60 'O0es (68 CTre [O€ Bue |02 TOTax |98 0Bes |83 LPus |LT'8Tyy |----"7" Tel0,
089rs  [08'0s 299 ot -, R i
99 299 299 e Bl L
ST s ST '« cmmmemee b ---99paed
8T QTss 8C CTax L6 ¥
16% 16°F 18
T80T« 1€ 0T« Tttt ettt 11 (¢ (S Xolg
ponunuop—uBIeyg
ponunuo)—AIUNo) UBHBH
Ko | @ Zho18z | 8203%T | 1oL | p  |zroisz|scoipi| relomL zv  |crorsz|szorpT| TEIOL o |ev 018z |8 03 ¥l
4yomoo ; , peq pue s[FueIpEnd
L ) SOUOUI W] SSOUIOIY) PAJEOIPUI SOUDUI Uy SSOUWNOI) PAYEDIpu SOTOU U SSOWIOIY} POYESIPTI
Ten £10899%0 [oR? ‘810, JO Spaq Ul SAAI059 PALIoyu] JO Spaq uT $9A 13501 PojedIpUT JO SPaQ UT SOAISSAI POIMSEITA

[suoy 4104 jo suorfiw uy}

PONUIjuO)—SsoUYILY]
puv ‘viop fo fiyrquaL ‘ouDPUNGD 07 Buipioav Paq puv ‘Vfupipvnb ‘fIunocd AqQ Ayongusyy ULPISDI UL $20UISIL (V0D [PUISO— FT FTAV],



213

ORIGINAL COAL RESERVES

g6°9¥e  [e8°0 8p¥6T |99 16T _3&: T $0°26 (€8°I0T |P9'€8T  [82°0  [BT'08 [LT'ZP  [p66T S0 99T [ST'€ |77 T1e303 £9uno)

ST'89T [ 7" "|oL 68 62 "SL _8.:: ....... CleLsp |eeeg  (seT9 [T sctligee P8R feLe Ttttttttlege vy jogCT |TTTTTTTTTTTTTIRION,

13 °Sp 9% g8 1woee |~-°00 129 {¥8€ (89 7FI Tttt ses log6 8T |TTTTTTTo- 01" 5 N D) B[aLI00UN)

% 08 oL [ T -ls06z |pEe  |99FT [TTTTT cotleter [8ve pr |TTTTTTTTTRORTTS | ©TTTTTTY0010) 19ABAY

(5 4] 1228 $9°9¢ |TTTTTT|ieel |Lgee [21Ze - 06°8T 9T€T [:9°¢ 8L 0 | “TUyiog na:wmsn

HI9UA,

08821  |28°0 2L°P0T |92 €L 6226 |T"TTTC(ieeb [86°8p |62 °@L 820 [s96v |e€%@  [ea P ¥S 0 gL IT  |96°Y  |TTTTTTTTTTTTTIRION

66¢ || ---le6 g 66°¢ |TTTTToo{toooes 66°¢ "ottt o D -- b I DIIB[OLIOU()

€8°L9 280 ¥3 08 L2 9 ¥6°G8 [TT"TTT7le8°9T  [S0°6I |89 8T 820 |s9T1 joL9 |oLe 50 oL'T [eg” comToomeTees uospny

8¢ 89 ST 26 %2 99 €8 696 |TTTTTTT 8.8 |16°02 |2L92 Ttteee-log Rt 128CIT (21 |TTTTTTTTOC g1 [28° ~TTTTTTYRRI) 10ABRG

06 '8¢ R ¢ 6% 586 197C |7 $9°LT |80 |$662 Temees x| (7 J (A S 898 |19°0 [*"T"7""ylog ualeyg
‘w03s3WALY

Ajuno) uosyoep

6€ 890 ‘Ca«[6G T80 ‘Tus [P€ 968 T4+ |99 '69G4s [6€°208 (202G  |29°ISE (GL°89E €0 FP8as |91 G8Z4s (V0 "LLF44|€9 TBus [L6°06E ‘Tas|I¥ 0FLas [8F L8G4+ (80 61Tss| "~ "[8303 £9UMOD

(<2 PR e 29°Tes 060 |TTTTTTTTTTTTIC (17: 5V I e I’ it 2L0n || GL°0s |TTTTTTTTTTTTT DN

75 e SO TGS e e S e

-3 et IS 1€ LR Rt g

| (A i | r AP Rt et I R €3 2§

(1) 8 PP i STTTTTTIOT Tes [6GC O D N

65" I 69 - 660  |TTTor|t )

LCRME e L1 O I e A Rt Rl il e 0. |7 i i 1 ¢ M R )1 (o)
I[[IAPIIUGZ

81988 ‘Tus |10 C0Vas  (8€°T99us [62°61€4x [I1°96E [I9°0T [SHFGT (GO TEZ |€9 LOPas TP LIL4a[TT 09T4s[60 0ss |PF Z8Gus |86 '0LT4s |18 '0FCaa[99°8G |77~ TTTUeI0g,

19°6Ges  {OL°GT«  [$3'OTsx  [L9°T8ss [POST |7777777° 18°¢  [EL°TT

5 S e 16°¢ eL 11 oL S e |eLt

187284 |OLST.  |8872Te  [¥6°6.  |TTTTTTTTTTTTTTTTITTTTTTTITTTTTTCle0gle I8S € [P B |18 |96°G3.  [310GT. [6L7Le (€00, |TTTTTTTTTTT TTTTTXRAL

T9'69x  |P8IGxx |ILOT4s (98 s

2 01 68 ° ¥2 6 19° L

LT'6Se  |SH1Ga  [LFLs CZw  |TTTTTITTTTTTTTTTTTTTIITTTTTTTTIMB 6 |697Le (98B |TTTTTTTT[EB6B.  [9BSPe (227G [SB. [T 29pIBg

19°C6ss 9T ¥ox T9°0%s (96 Tles

Mg T 118

0S°78s (ST PG« [TP9%.  [¥BEa Jundg Moy

18 2Tex  |T777TTTTT oF T+ 98 G Ty

¥6 01 B ¥6 01




COAL RESERVES OF EASTERN KENTUCKY

214

[42¢ R R N 23 ‘9 8I'C TTTTTTTTTTTTTe 81°¢ (96 \ITTTTTTILITTTTTT 96 60 * R D 60" |t U310 8uUlN
|55 S R L1 12 S I PL°T -3mgsnIgm JOM0f
9881 19° 2€ '8 76 v V244 S R S€ 'L 6%  [8¢°T T X[PPBH
BLL [ 2% 8% 12 8% 14 2 R 08'6  190°¢e  [80°18 67 T 18°G¢T eL'eT (¥6'€  |TTTTTTTTTT e (geT T A8p) oI
eIasyured
¥ 968 0L °SL LY 6LT 20" TP T 66 '9¥C (€888 [L8°TTI _aﬂ ‘96 _wﬁ R4 20°¢€ [06°69 (988 |L6°ET 98¢ (1774 S 4 Ak BN 18305,
1541 AN R L5 5% 9182 | TTTTTITitTt LA 7 2 G I O A S 1 S A 09°¢  ["3masnrgm maab
85 ‘€21 ¥ e 09 "TTT ¥$ 9 L2 < T 08 29 ' L1°EY 62°¢ (98798 [g9'€  |L6°LT 1 &4 ¥6°c1 |88 [T €0
aloyyiyg 1eddpn
[4N) SN R 98 '€ 90 9T U] G I R 9091 98¢  {TTTTTTTT 2 - T e e e [
. ulogyyryg seddpn
90 71 (4 €9 Tt 67 9 60°T  {0pg  |TTTTTTC L8 °L €99 L2 R Mt It I I I 143114210,L,
£0°2 15 Y ISR 20 'S 4V S S U 1073 (U S RS RO I I It DO M uospIBgIry
G 111 S 881 Fan e ) O gl |y (S0 Y N St I AU U R DIBOIQ Yored
L]0 C S 1e°¢ L8 'SP 0818 |7 L2°T  [€9°08 8971 |TTTTTTC 82'¢ |0bFT__joL°'T  [TTTTTTTTTC 9L°0 3670 “3mgsengm Jemo]
S1°09 ¥ 18 e [T e1'Se |L8731 |92°¢C [TTTTTTTC € ‘€T 89T (%9 [T 0L°T (V755 SR D R XIPPEH
(120 S 29°8C  [0L'0C 99°0v | 90z [g0°0c P8 [T UG - e e R e £e1D o .
12°9¢ 8181 ¥ ‘2% 19°F1 99°¢e  |8L°¢ 90°61 (180T [9L°8T 09°1T [98°€ 08 '€ 080 (1:: 7' A A N 18101,
0 S A R oy L Wy et AT AN X T SR N XS I I “Smgsam sanp
¥wo'e [T v [T ¥0'¢ |TTTTTTTC LU A il I A A I (il I I I I €0
uioyyiqg Jeddn
B8 [T TTIe e 029 029 |TTTTTTTTETTTTTTTT 02 9 < IrJNN i | 2 R e A E e A T "ON
aiogy(q Jeddn
G2 1 A R "T1e0°C €0z |TTTTTTTTITTTTTTTT (< 2N (53 2N A R - T I (1 2 I S qanyolog,
0°¢ FLO S ] 097 (0977 |TTTTT|tTTToTo 55 IoTTTTTruospiegory
16°6 99 ' 08°S 96 "0 ¥ 9 ST°'T 0g'¢ |TTTTTTTT op'e  |09C |TTTTTTTT96°0 |TTTTTorTmymmemmmmmm|mmmmmes mmmmmmmm PIBYIIQ Yoead
0z °e1 8L °¢ 1A 20 I [ SN A L8 Tttt 2SN 72 S (VA R e A e ] XIPPEH
:ploasy
(1] & JE e (01 2 et e I (1) &1 S S 010 |TTTe J104 SWIN
snduiq
Ajuno) uosuyop
mmﬁm_% (44 Tr018% | 83 0)FI | [8IOL | TP |Zp0I8Z[8ZOIFI| IBIOL Th (2 018G (8203%T| TEIOL Ty |2y 018z |82 03 5T
hun%aoc paq pus 9[3ueIp8nd)
wmnﬁ S9YOUL UT SSAUNDIY) PAjedIpUl Soqouy Ul SSOUNIIY pajeorpul soUouy Ul SSOUHOIY) Pojesrpul
-pend £10307e0 o8O (810, JO Spaq Ul $8AJA5a poLIojul 1O Spaq Ul S9A 18S9 PojedIpuL JO Spaq Ul SAAIASAT PAINSBATA

{swo3 3104 jo swoym uy)

penuiju0)—ssauyaLy]
pup ‘viop fo fiaiquiaL ‘ouDpuUNgD 03 HurPL02ap Paq puv ‘a)fuvipond ‘Runocod fiq Ayongusd] uLdISD? UL $20.49834 (DOI (PUBLO)— T AIEV],



215

ORIGINAL COAL RESERVES

09 €11 B p . . P P PSS “[j0g,
$S9°01 usmpulH
01°¢Z 1 ‘ON PIVISH
et |-leee e lege |Fccc--looe leer [ge9  |otvvcleze lover Jeer |Ftcevee<fec e [remmmmmee pIezel
68 LT Ly |Sbg ligg  [TTTTTToolgTg  fTTTTTTTTIOLG 1697 (9T |ePT 89T jeot  €9°  |00°T  |TTTTTTTTTTI sfouBIl
ST 8% A A8[D) e g
8% '8¢ 92 V2 A3IQUY
:3[[1A59}3TI00D
9% ‘899 €S 'L9T 9L V€T 8T 9L ST1°29 [81°9 ¥6°01  [€0°GP  JBF TI9€ I1°68 ]80°29T |¥Z 00T (88 ¥53 ¥ 291 €L°19 |I6°08 |TTTTTTTTTTTTOBION,
9% 899 )y GL PET 8T * ‘! : L k : Kk T A L
ST'OL § esog 1866  le9z  |-------lees  [Pwoe [-lovor e ot wee lwer (oo £ ON
90 62
60 '¥12
28 ¥
01 L9
¥S 'St
18°'T%
R S A B |k T A - 5 A Rttt Y S T A S ) S 17 AR ] B R R R Rhdaiisiet ¢ 'oN
wogy[y feddn
fo D i U - P | § SO |« RO A S S i AN LN DU i+ M i 4 N NN SUR MR oulAyg
L L "ON pi828H
S I S R s R A T S S e R S 1 S R R s S ') R e Bt I R N R e pivzen
R A R e 11 R A e B B E i 1 S R S (I A B R B B XIDPEH
SO°IT 84 |09 {TTTTTTTTTUI68'€ 80°¢  |LLT |TTTTTTTUIZR9 (68T |€€°% |TTTUTTTUII8I0_ |I80 [CTTTTTomimmTTTmoymmmmmtetemT sroues
1e°¢ ----13p1y A8[D o1
150 2 R I - 55 A A AR MU FUUUR .55 S MO I 1.0 S IR IR MRS MRS M TA[OD
VT |TTTTTITTTTTTTTTTIRRCT 860 |TTTTTTTT[TTTTTTTTIEBT0 |I8T0 |TTTTTTUTITTTTTTTTNIRN0 |t T Ty e A3mquy
sheq
Auno) pouyy
19618 96 '86 99 pLE 90 ‘978 9L'80% [19%F [8L'9ST |LL'20C |PL°82E 98°'87 |28'89T |L0°'T2T (L1728 6¥ 'S LA <A A R [8103 £3UN0)
09 0% 661 €L '8Z 26 1 628 [T 89 2 19°¢ 9108 G6 T 0£'6T (1678 [ S AN I CL°T (21 I ®0L
'8 79 '8 150 I O £V '8 j tA N I I 12e |7t i Rt ISR St TOSTIENII M
9818 96 1 €L 8T 829 98y [T 89 C 812 96 72 96 T 0e'61 [0L°€ S1e  |TTTTTTTt GL°T (12 R € .SM
ulogy[qg 18ddn
13mqsuo)ser g
25228 21°¢ 70 ‘6% 1 98 621 €8 L1 |77 LL 2 _8 ‘68 [¥S ST _ww T 92°28 |00°0L |ST°99 78 0 10% (00T |"""TTTTTCT 180
6L72gz 20T 05°2IT LG ¥PIT  [69°¢¢ [~"""" 29 ¢ _S ‘0¢  [86°02T _3 : 8509 [cece [ar°1¢ $8 0 os'tp lsLg  |--mmmememeee- ¢ -0
ulogy[yg 13ddn




COAL RESERVES OF EASTERN KENTUCKY

216

€T Tas G Vax 1178 19%4 4 S I [ S T
14
Sl T mmmm————— 10N
wloyy[g 1edd
18 Cs TTTTTTABID AN
2804 ssomoeeo--A3mquy
. oM
09609 ‘Tux 0T TH4x (86 '€L94s [2G F6Gss [OI LET 1069« 92789«  [L6 FIT« |96 098 [P QLI |77 777777777 18303,
28 F8us | TTTTTTTTT 6G 'GTxe €T 0G4 699 G "L« 06 0Ty  [T777777""
[ S ¥6 2 GL°€ 699  |TTTTTTTTIWBE |eLe TR
S 8L« TTTTTTTTTTNGY Tk 8% GG« B €3G L9«
OF '69%xs |86 'C0T«  |PC 'L8Css |ST 694x ¥0 €9 80 191«
O T L8 FT LT '8€ VAU S D 72 0 4 S P 0+ S D e .
9€°90%« |86 00T« |18 'TLx 1018 77777777 80 "T9T« L8 PEs  [T0 81T+ (0L '8« 82 "GVCx 19 '89« 9€ 9T+ (1€ TTx € 'ON
wioyy[g redd
w .MNN: LE ‘Tx WM ,mw: ﬁm ‘GET+s [88GT  TTTTTTCT 9¢ ‘T 2€ P1 |81 L3I« TTTTTTTTIGL Eha [P EBx  |TF 084 L8 Tx 6C 0%« |G LE«
K : 43 G 1 S et " SN <3 2 S il It et R et Il Nttt Rl I
¥9°L0Cs  [L8Tx 80 8+ 60 "TSTx PE€ €8s [TV 084 L8 T 6C 0% [GL°L8 | 77T Z ON
woyyy pddn
60 PGTex |29 '8T4 16 Ths 1L 6% 9S ‘PLs  [80 'BG+ 06 "1« €0 0T« 99 €«
(0254 SRS I I 0¢ 1 D D e
6L°68T+ |29 8T« 16 T 12 '8L+ 9G Ple |80 'BCs 06 BT« €60l [§9°€e |TTTTTTTTTTTTT I °'ON
wioyy[y 1eddn,
14 (4 - I TTTTTTTTICE Ck 8« I O TBWPUIH
OV BITas  [GF Thax |98 0G4 9L BTxx 88 B« T0 ST« VL L LT L e
LL°TC 30 G 1711 866 (4.5 |80°C ([TPIT  (8¢'6 [T TTTTO[TTTTTTToTTTTTOTTUC R e i R
69 "C6+ LE 0%« O 88 6x 88 B4 T0 ST VL Le L3 La IR L 'ON plezeH
86 "LECx 18 Pl 99 "6€T4 19 62T« 8G ‘0%« |98 'TOEx  |€0 ‘Tls 08 “L3T+ [€0°€0T« |"~"7"""" " "A®[D BT
T T8Mas |77 °777777 60 94 TG 'G6x % L 7 e R TThTT
wve - |TTTTTTTTC LL°€ PA A AR 3 N N 7% S 1) 2 J I R R s I I R R o
DT P e (R < M 7 T T i A I St R --48inqny
TUBWPUIH]
panunjue)—ALjuno)) jjouy
ey | @ | worse [scoivr | wlon | o |ororss|scoini| wiod | o [chorse|scorvr| oL o |erorss|scorpl
Ec%%o paq pue 918ueipendd
2@:@, 1 ] SOYOUT UI SSIUIIY) PoIBoIpuUl SAYOUL Ul SSOU{IY) Pojeolpul SaYOUT Ul SSAUYOTY) Pajeorpul
et £1030780 40ud ‘(B30 10 SPaq Ul SPAJIISII POLIJUT JO Speq Ul §9A19591 PojEITPUL JO SPOq Ul 9419591 PAINSEBIN

pup ‘vop fo fi111qn1)a4

[suog 3104s jo suolf{tux uy]

PeNUIIUO))—SSIUYIVY]

‘Qouvpungp 0y burpio0on paq puv ‘o)buviponb ‘fluncd fiq yoNJUII] ULIISDI UL SILISAL [D0D JDUBLIO—F] HILV],



217

ORIGINAL COAL RESERVES

¥C 8% 9L "0f: 9G ‘681 26 €18 6C°26¢ [0L°C LF°0IT  [gP 18T [0% 2P €8l  |€9°9¢ ¢S 20T |S%FF PLTT 9S g G6'6Z |TTTTTTTTTTTTTIRION,
L1 31) S e A 86 0T 172 T R I €2°6
G6'CL T8 eS 11°%% 9LF9  |TTTTTTTT Ol '8F 0991
96" 7Tt 96° |t 96"  [TTTTTC 3
Wy | L% 9 L8718 sy'ce [T 02 '€ 83 '€ L9
86 'S1T 128 20 P8 0€ "9S 16728 967G 8v'68  [LbOp  [19°08 13T 16°€T {8 9T [99°C 8€°€ 89 ° 0F T TTETTmTTTTRS [ JLCT
8% ¢ 6T (%3 01" ¥6 G eF 182 |77 TT189° 6% P1° 20 99 T %0°1 6 * 20 ° “----19pu Ae[) AN g
(454 19°02 €6 ¥1 60 '8 b1 1C 1L°% 68701 70 '8 0¢ "$1 96 ‘01 vLe  |TTTTTTTT 128 L 28 °0 0" | A8 1
(135521 SN £0°9 LL°8LT 0708 |77 LL°G 08pL (172 |TTTTTTTC 92 0 16794 |99°L3 R 9g°L  |TTTTTTTTTT wep) anig
:3[IAINOQIBG
ANIno) xouyy
GT°03C ‘Tes|TS "18C4s  |€8 980 ‘T4 |18°ZC8se |TP'S80E JOTPT  |GTTIT |[E1 €8T _h« TFT ‘T {PL 06T 4x |28 "00C4x|9T TSPx+|23 690 ‘Toa|19 'OLExs  [PT FLF44|3S ‘81244~~~ "T2303 A3UNOD
621+ PR (1) ) ¢4 L3°06sx  [86°€€kx lESCP  |TTTTTTTT €8°CZ [61°02  |8G €€« 08 TTx |88 1T« [P€ 0T« 08 61+ TI8Ce (SP'€e |77 7777777 “1ej0,
98°Tqea  |T7TTTTTTTTT|LE Bax (0054 PR (1 24 SR [4%4 8¢ 01 TTTTTTTTIGT 9. {1878y |TTTTTTTTTymommo e N
(124 CHNEE R r4 4 82 01 oper |TTTTTTTT %4 £ U S e N A A e T
966, | 7T ST 9« LG P N R I D L BT TTTTIST 9 TTTTTTmTT N -3mqseygm Jeddn
28 'Bex TTTTTTTTTC 28 Tx 0L 2 0L, |TTTTTTTC TTTTTTTTlos L I 420 T I A e e
[ R 0L°2 0L°L |77 Tttt [ A Y A Y I I S -
42 P [4 38 C*RN R A A N R - A CUNN R TTTTIR8 T TP B S € 'ON
wiogy[y 1eddn
| (1 eLT 8¢ ° 07T - A 8C Tttt i i It ettt RS D 77T ON
wioyy(yg reddpn
9% 'G1x 09 ‘T« 98 s I I M N I GG 'STx 98 1T+ [98°G+ 77777777 ‘x TTTTTTTLON PrezeH
T '6bs 9G ‘614 08 "2+ CC T I R I I R Tyttt L6V«  [99°61« {06728« [|SCCx |7 77777 ~-AR[D oMy
[0 PO 69 Oax (99 Gux e |TTTTTTT 8P (86T €80 |7t €90« {1F 00
we |70 8V 1% £6°T Wwee |77 8% "1C L0 S A At At It ot
6 T8« TTTTTTTTTNE CeE €L L Rttt g et R 1 I M I R B 13 T ¢ % TTeme -~ rA3mqury
:3ImQqseIqAy
GG Te TR Te T Te T TTTTTTTTp T 1] G SO TTIR0°0«  [PICTs 28T |TTTTTTTTTC /2:3% U i 2 DA
[ B N 99°x |TTTTTTTTTTTTTT I I 99 “x s M A B It S ------[-3mgsompm Jeddn
28°Ts TETTTTTTTTILE T Bt R I TTTTTTTITTTTYYETFE R TTTTTTTTI.8 T T 2:35 CURE e N
o[y feddn
T80 7T F0 0+ 12 U A e N 580s  |TTTTTTTT F0'0s« [87 0« 77777777 fTTTTYTTT Rl Ry U (e 121
:3mqsuo}saig
TL'80xs |60 84 L CTax  [6F Lax |4 S AN i ne [£740 § PR T|8¢ 8« |86°Cx  [SE°GTs 60 'S+ 98 Vs [0F s i N7
06 T« 60 B« 1878 Vs e i Tttt Lj TTTTTTTI8P e |TTTTTTTT ZF ‘TT, 60 'S» 68°Ce  [FP's TTTTTTTTTTTECON
: . wiogyy raddpn
968  |TTTTTTTTTT 96 9+ /o b R Y e €0 'Cs TTTTTTTUIBB P (PO e £6 Cx TTTTTTTTTTNG T [98°T.  |TTTTTTTTTTTTTZON
wouyiy Jeddn




COAL RESERVES OF ‘EASTERN KENTUCKY

218

o1 868 29°6L L6 88C g "gee 6L L1 88711 L0 "6LT €0 ‘16 ST°1E P1°€C 9L °9¢ TR0l .huﬂ.ﬂoo
1L°%L% 80 ‘6 83 "2l g "TvL G6 ‘PCT  |L8°C £0 ‘89 182 1L°C 1091 (01720 R TTTTETTTIRI0L,
1% 231 172 g e los 80z |est  feor gt . leor |-l R RREEEEE] EEEEE R R ---- sy Joddn
89 €6 GG 29 A B ) § SL°6 TTIITIIITITIT TSSO
SOV 69 Ve 66°¢¢ |[TTTTT7C 69 '€ - SIITIAL
11°0¢ 62 9 8 '8 TTTTTTTUIST 8 .aun.co_—ﬂoh
8T i3 W [ 19 s oespueg
ey | TTUsese [veur g | 1061 7777739pu £eIQ eIt
8L°GS 0% € 80 'S¢ oLl £0 9% $1°0 18°€1  [g¢'1T [€FCPE |eLT [6L°9T g6 g€ 0PI @6y |TTTTTTTTITTTTTT =T7-K8[D A1 d
o [CTTlIRT v |9 | 21 “ntTeemep enig
, “o[[AouIq
828 96 °0 oL QL PT 102 |77 8% 0% 2% £8°¢ GG 0 LT i< R e I B L2 DA )
60°. av...a..-.g.. TTTTTTTRTle0 | 60° [T A Sl b M Rt It R TTTTTTTTTTTT T T T T T U{WeH I9MOTT
68 ‘3% oot TTtTTmTTTT 68 "¢T 2301 S DR it 8 61 ¢  |TTTTTTIITTTT R 1 B R S o O N "~ TCooaL
008 6 0 syL |TTTTTT “Tlely TTTTIlRL ¥ | TTI8G e GG 0 £L°C R S I I M N "o £8[D AI1g
98°C I N | 9¢c  |TTTTTTTTTTTTTr 9¢'c  |TTTTTTTTTTITTTTITTTTTT i Atk I I TTTTTTTTITTTTTTITTTWRD ey
$191SOYIUBIAT
ki 44 9G ‘8T 99 § 1018 e1°L1 L6 °S 8¢ 65 T 100 TTTTTTTIRI0L
9 S E— H 00 “mmomeoooooeo oorfiag
£G ‘€0 96 ‘8T 99 § 10° £8°¢ R\ fe XN i X
B L | R 0 A 3 A 0 L 0 3O O, = e “=en|--eeoo - wag eng
:0pUOg
1Y 89 71 €6 ‘P1 rAYNS 244 1 5 (AN 69 G rAAS 1862 Ge T 9GS 0L 8T | VAVA ee'¢r  [86€ 0P |TTTTTTTC A U
€8'1 TTmmTeeetieg el D {4238 CHEE I €81 |7 R S S I e A TTTTTT N ,..HH.H:h:nH
b6 (89°PL |61 18T oy | oe  lev les ce1 |y froz  |ezr leecer  fsee fowo  |Ttttttitooo--oomep
€828 TTTTISTE 89 18 11°6L TTTTTTTTIILO 00 ST gLLT  [TTTTTTTT ¥0°T 89 9L |77 I ottt TTTTTYTTTTTTTTTTwep ﬁ.ﬂﬂ—“ﬂkbo
panupuo)—4Ajunoe) xouy| '
speg {18 : = 8 ’
'S[830% k44 Cr 03182 | SZO1 T | 18107 (44 Cv 0183 |82 01%1| (BIOL 44 P 0382|820 P1 8301, (44 29 0182 |82 03 31
. .wa%%%a - - poq pus o[SuBIpENd)
ol SOUOUY Ul SSOUNIIY) PoTedIpUl SOUOUT UI SSOUNDIY} PAJEdIpul SAUOUT Uy SSOUNDIY) PIIBOTpUl
il £1039389 YIBD ‘830, 3O SPBQ T S9A4058. PALIDJUT JO Spaq UT 941659 PAIEOTpUL 1O SPAQ UT S0A 19590 PA.NSEIT :

[suo3 340ys Jo suoyffiut Uy}

panunuo) —ssauUyILY?
puv ‘vp fo figrquigas ‘2ouvpungy 0y Bupio9an paq puv ‘Vuvipond ‘fruncd fiq fyonJusSy ULIISDI UL SIALESIL (V0D DUILO—'GT AIAV],



219

ORIGINAL COAL RESERVES

028Gl |LL'%E 18°¢2 2L 86 86 0L 282 R e = A Eandes - LN A
i b b .:v:nltw.—ﬂQmS_g
llllllll ToTTTETo|tTTTTsTTTuospIeydry
£9° bt it <+ I TTTTTPIBUAIQ OB

1 |-----1epu £8[p ourg
S8 0 DR c8 ‘0 Rt X (e Y21 X §
- - zouy

B D Ly°g - ToEmTe [ i I (e it TTTTTTRI0L T
--=----~xdoo) wo,,

8L°0 STt ftttTTT 8.0 BN i - o N TTTTTUTTTTTpIBQRIQ qoved
:sn3ulq

we PO

697 TTTTTTTTITTTTTTTTI9 R N Tt R i R

Ajuno) aduaimey

1gzee lee  [eese  |es'oss  [eroier [ loroe oot [wuer [so1 lewwe lmws |wwr et fes bee  |ereior sanoo
9 |t |08l 6Ly |esee | [soer lepee foeze [T |t feaor fotp 18T |0 (g | o,

8v'1p 1e°1 LY ¥ " 61°02 |TTTTTTTTI0E 68°CT €17l |TTTTTTTC 29°1 0 720+ (N () s 4 1e°1 120 R A --- K
v el V6 T 16 01 09° 06 |TTTTTTTT 2V '8 09° % ¥ 76 T 6y'g |7 Tt R ! et St Rttt “0T[Iof
9e0 Tt N 9¢0 |TTTTTT U O e R e N St hahthtteid Riietd iaheinelei?.X ;) fg R=3 ( €3 §
oLl ] et -===-los 2 96'9 |~ TTtTttvtieee fegto [ (02:3V R Il N e Y wap durg

GG "L6T R [ 65 0P 0026 [T TTless . [8P'e8  |98°96

8C ‘€8T Tt TTler ey 60 ‘06 68°%F [TTTTTTT SL'T PI'€F (69 '6L
2% TooTmTeTT LLET 0S 09 Ly 7T LL°9 ¥e'0v  |9T°LI

99°¢¢ (0278 I |+ A 9P T TTmmTmTTe e0L

0S'sy  [0L°8 memmmemess ¢z L o5 1 e ————— AT
LS S I I inieteiel diehtunhied ittt ;£ (o1 i 1 -2 (e |
1Hopuoy

mww 7T 85 0T €9 08 (A0 8% ¢ LIS 2NN (V1) SRR 97 8% 'S 06°0 Tt 6% 0 %0 o

2%°¢ Tt 69 * €92 0L°1 “ToLt 28 'L I -0 £6° Tttt O N A R “"-Ary
£8 % PL" (7 S [« 87 ° 12: 3 S 9T 1/ I SR RS R T “Uuospng
29 °92 TTTTTTTTTTIRLT 08 ‘22 (1) 91 S A or'8t 289  |TTTT7C “T|1ee e 6 ¥ 06 0 Tt 6% 0 %0
¥ T 98 ¥ 29°9 TTTTTTTTI9T e 08V 1:1 SV R 81°0 R A I jio4 tsaleq

1T0)sEUIATT
29°91 ToTTeTtTTT ¥9 T 86 €1 9g 1T IR “T19% 1T 10 A ¥9 % LT e e e e S £ O X ﬂwuunawmumhﬂ
6% 11 TTTTTTTTT 0 0T <P T 986 |77 1% 8 ST T 1t S 1t SN I DA R e “TTtrAny
g'g  |TTTtTITTTTTTTTTT (4 A 0% ‘1 Rt I 1 CT°'1T R I (1 G ¢ A I i i I Kecly

. :9[MIAINOqIBg

Ajuno) pmey

16

620706—62



COAL RESERVES OF EASTERN KENTUCKY

220

Z8°L8 |0STAL  [2€OF |TttvcettUiggcA |TTTTTTUTU|@eL8 |TTTTTTTUIeS08  {09CAT 160°g  |TTTTTTTT[TTTTmTTeT o me oo osess eoss o e o semmen mesemmnes TOSPIBYIIY
LT  [TTTTTTTTTRTTTTTTTETNRLCT (BTCT [TTTTTTTT|TTTTTTTTIGLCL T T T T e e e e e s e e e T e 01 "ON sseoutg
b2 S iiuteinieiuinbai [+/: RN 0 A SN V4 ) G Rehieieiuiuiet inteielintetind V40 -3 RN (-1 RN Rt '+ /i SN ibdeieintel Rfetehiebirlel Aeioiebiinteiel et Iveiehuieihd Inaiebs 8 "ON] §SO0ULIT
g1e  |SO'IL 12S'8 19911 8903 |WPO  [oLP (886 JSLOT |19 {0B'€  [P€Q |77 TTTTTTTT|TTTvommoosmomoosos|mosmsoocfeoeons . "ON Ssooullg
0L°6 “===""g "ON SSeouLlg
L0y  |TTTTTTTTTTI06°G jAICL8 |€8708 |TTTTTTTTTTTTTTTC(e8C08 (086 |[TTTTTTTTI98° [¥€T9 | TTTTTTTTTT|Toovoomoos|memsssmes|mossosoofmoees PIBYAIQ) osed
¥9°6C  |TTTTTTTTTi8Ee (62702 (68108 |TTTTTTTtftTTtttUUl8g 08 |68 |TTTTUTTUIGRCG  |TTTTTttT|TTerTettonfmmommsessmmosooss|mmos s st AB[D 11 J
PMIAqaeM
1] 64 SN i I 91 21 ' I I I “o|ps 9 z9'e 77777 B R 29°¢ [TTTTTTTTITCT it It Rttt i 18101,
o S R 5g 1 L S e R [ Bt G e iy R ~1doop) o,
JC1] G i 19 01 [V 2 A 66 ¥ 29°¢  |TTTTTTTTITTTTTTYT rA' IS g R e R £8[) 1L
[nasyureg
¥ 922 9% ‘61 89 79 0% “2¥1 (2241 SN I 9¢ 1€ 887231 [00°GL 9v 61 [z0'ge [eg6T |TTTTTTTTTT i T 8oL
1928 €09 L8 ‘81 11°82 ze'6c [TTTTTTTC 0L°¢ 29°€C  |61°€% £0°9 L19°21  [6%°F TTmemme 1YBYII0T,
6°29 50 ‘2T 4974 ¢ 9L €8 ¥oSy |TTTTTTTT Tp°9T  |€8°68 |89°L1 EL A S (120 G - ¢ - Rt i S I uospasgoly
£6°19 8€ ‘T b 91 11814 ¥9°ge |TTTTTTTTITTTTTTTT 708 {68 °9C 8€ ‘[ ¥L 91 TTTTTT8 'ON SS99UMd
£ S S FOUN [l A 282 - - 17779 "ON sseoung
28°6¢8 STEeTmeee 98 31 10°82 1808 |TTTTTTTT 9F0T  Jgp0e Jogy  jTTTTTTTT 16°1 PIBIIQ Yyovad
300 § S i 89 T1 1-2!] S i ¥8°01 [P0  [TTTTTTTTTTTTTTTTC {775 SN i b b S R A81) a1 d
1es[nor
L9°L 15°0 6 'S 128 81 'L 120 €9°g 62 T ¥e0 T b A [rA( VAN R R Rt I D “TTreI0L
41 r AN R g0¢ |7 lgotg [t AUk D D R DO T RO St P 10d00D wWoJ,
12" L0 N e 12° 12°0 - SO R MOt PR R D D T L) i Gt |
L0 S s IO "ol (4 S S [ S [ emoooes 90 |- R R o|oooopaeyai0 qosed
06°¢ i {1 I - R 19°¢  |7TTTTTC 19¢ |77C [0 I It 66°0 ||ttt e AB[D 1A
BN
PanUPUO)—LAIUN0) SOUIIAE]
Raw| & |wosw|woay | moL| o (os|scos| (0L | & [2r08E|SCoI| [8I0L o |erorszlszorst
»wﬂ%o poq pus 9[3uripend
ap3mel SOUOUL U] SS9UX01Y) PojedIpur $9youl U SS9UNOiY} pajearpul S9YIUI Ul SSAUYOIY} Pajedrpur
-pend £1030180 Yo©9 ‘[810], JO SPAQ Ul §3.1.19531 PoXISjuy JO Speq Ul 9418821 PajedIpul JO SpPOq Ul S94I3SAI PAINSBIIA

[su03 4107 jo suofw uy)

PoNUIIUO0)—8SIUYILY]
pun ‘op fo Fqoias ‘2ouvpunqgp 0} buipi02ap paq puv ‘olfuviponb ‘Runod fiq AyoONJUII] ULISDI UL $I4i9$a4 (D0I WUBUO—TT HTAV],



221

ORIGINAL COAL RESERVES

80111 96°¢c |TTTTTT7C lev 2 €381  [L£°68 09" 80°%c [69°91T |9L°SP 39 €2°8C [86°TT [""TTTTTetoo 18101
0S¢ 0s's  |TTTTTTTT 0S¢ R et Ittt Il i I e € 'ON
wlogq[H Jeddn
€S '3l 28°¢ |TTTTTTTT|TTTees X4 ¢0°'¢ 10° 70 ¢ 99 9 8L° 118 4 91T |TTTTTTT L "ON pIez8H
€S 0¥ 9L 9L " L0 02 66°8T |8F° 0L 81 92 v 27 el 102 S PIsZely
8T 72 %) S R A% 08 1 1€°1 6F SpuelL
1L°L8 €8 6 €2 ‘6 66 6 09 1 68 '8 (1 SR I 180T 1208 |TTTT J9DH A8[D oI
2 15" 25" A8[] o1
L8°11 174K N R i Lra] 61 ¥ LT 20°Y 0T ‘T ze" 8L |ttt A3mquy
swIoyyong
28 '6¥ eegr  [0z” 9g" LLTT [TT°98 86°ZL  [60°FT [¥O°L 87 ¢ £8°C 15" iz’ R it 1830L
29" (4 02 ° (58 | | [ ----unquey Jddn
0g 6% 17750 § G g ° o8 IT 1198 8¢ ‘T 60 1 9L Lide 88 3 1¢° ' I It A81D aId
:¥ee1D g
£yuno) a1so]
1% °60Z 9% ‘81 90 pL 96 °20T ¥6 611 1% 0T _wm 0F (9689 |I8°C9 (48] b9 (8298 _8 i €61 10°8 t47% NN R [e303 43unop
698 PLoLT % 0V 9292 9 "€ 1% 01 _Nm ¥e  |IL8T  |8L°9C 29°¢ mwer (908 _mm. R4 121 e8C |TCTTTTTTTTTTTTTeeTTT 8l0L
99 6L $LLL 9% 0% op LT 29 "Ly 1% 01 29°%% |69°CT [09°€T 29 ‘¢ 11°¢1 LLY €9 ¥ 12°t t4: 3 N Rt S 931D J9ALIg
(- I At A 0€ 6 < X N i %09 8¢ |TTTTTTt|TTTTeT Ccar S Rt At Rty - 3107 UaLIRg
:oujAIL
29611 L0 19 €8 61 18 0g'99 |TTTTTTTC 90°91 |¥3°08  |60°68 080 98 ‘31 _8 ‘9z |et-or %0  |ere  fezy |ttt BIoL
1808 0S * g el €T 99 "LT 10°9 9 11 1191 0S 0 SP 9 91 ‘6 192  |°7°""="""-e0r fger Tt pajeRLIoOu)
2901 Tttt 9¢ ‘¢ 9% "L 28 'S 88 ey 96°¢  [TTTTTTTT £8°1 £9 2 Pp 1 Tommemmmms ToTTTTTTTEEEEe Ay
8T 7Tt 6% ‘T 80" 28°T 6% T 11 R ettt Rt il et St Ittt At Attt At O[T
8% ‘19 230 12 6T G0 ‘9% £€p9g  |TTTTTTTC 89 °L ¢L°8C [L88T  [TTTTTTCT 89 ¥ 6871 |80°9 G0 o1 19A8dg
g |ttt 8P 'S 152 S S b ¢ 00 7Tttt <00 Ut “°Y10 UdiT8y
‘IMAaLlyBeg
Ayunoy) 3]
v 189 66 °0L L% 28T 10 °89¢ 69°€Ty |22°Z2 [e2°20T |[66°'882 [S0°G9l L8y [p1°0S (6199 |€BF  |TTtTUTett|tomeeooe €82 | 1®103 &3unop
L8°981 GG '8T 0T 8% (47 ] ey LeT {¥P 9 96 'Tv [P0 68
L f-mmeoeee- L L e )




COAL RESERVES OF EASTERN KENTUCKY

222

09°0TI‘T (82691 62885 (60609 | 1079C (96718 |(€8'96 [oU'9El 899  (36°2p |L0'6GC [6E°2C [10°06T  |OTP8  [se’STI (8986 |TTTTTTTTTTIEIOL,
or'se et e wee | gaz |- s < R A | A Dt 11307 S 12 Lt 18 |60°FT_ |-Bmgseimgm Jemoq
Sc¥ |66 [c€0T (1061 | %S |68 |66 0T  |10°6T - S . 77T UBWIpUIH
€066 le2'€T  |ep8y 1898 | zple |geT  lover  [pLTU (194 [18°er |eege  |erogg |Tmmoomoommfmomoesems[ooseoeen|moeo-soo|---ooey coN prezeq
86°912~ (04F%  (BLEIT  [09°8L | 2069 [e19 " 166°FC |96°LG " |6'0FT  |SLFL - [26%L [vS°0S |91 |08'E egel | N -DIezeH -
86°49z (11726 (€001  I8pepT | L1T€ |T-ToTTo[tRe (9223 [1pgiz . (96T 108728 [seOIT |0vEz 1679 Z16 |82 |TTTT-IepH KB[D elfy
68098 |69°94. . [8°FGL . [PPU6ST | 0069 |TTIITToTioeie. |epee  |w8veL | |i€F.. |epsr JlegmL . [p6mL  (6LhL. [TooTTTTT-ARIp emg
orer  [TTttiggue  |isvee | gLz [TTTTtecleocor fozver  [i6ge i 111 R SeRStoed-lergl fee T £3mquy
WpPAH
89%8v  |2989  [F0LFT  [3T'6L% | s0°sce [96°08 (98P (8L°3ez le0°Pal  |94°0Z 8379 [66°0F [igze (189 wW0Z (98¢ |TTTTTTTTTTTTTrElOn
0601 126 “lies leet O I 0 - -8mqsagm Pddng
0022 €61 |TTTTTTTTIBICL [WO'ST |LL°T 1 A ©T--unueg Jeddn
3842 7822 2815 R - -- - CUNWB M0
19¢% |ieee |06 g 'z 98¢z (5881 {109 |e* |2t a1 joo'e  looT  [sg: vy USWpUI
%09 80T 686 c0 g1 0 [ojiee |9z v leg i - T 0% T 80" [N XpPEY
6,8 leo9r (0095 6901 0p'82 196 (9991 (2031 (6281  |5gv |1BB  [29%  [5IE 513 SQUBLy
69°¢il (0573 5L €1 166 | 98'88 (93 l6gz  [18'8L |LT°0Z Stetetttizpy o [0LTST (99 % Tooteeeeclgger o Joog |TTTTTIepH ARID eag
98181 [89°9 o178 (1088 | L9786 [ -vle6'9c (89T 6889 |e'e  [veTr |s6€T [66F6 |18 E A (- AR R < o) o.m%:m
T80 |ob'L8 (8876 [POIGL | 89°C0T |SVLE (I8V6 |ep'e8  |eg9ET  [PRET  [8L°%6 (1GLG  [18°66  (99°9%  [pLTF  [IPOT  |TTTTTTTTTTTTIBION
g8y [Tl [eeve | 16°TF |TTTTTTUloger [1hee (w69 R 15 N 2 &4 - g 'ON
woyyyg doddpn
8.7 8L % ORI Sl a2+ 2 SR s oz°¢ 0z'e --=----=-*“UgWpUI
20'6e U8 19°11 08 ¥1 68, lgu” 61°¢ |2y |41 (883 [689  |sg'e  [pue 96 * 207 (oL ) i
opF0L  (8L°TF [see (83T €9¢  |Tttvtetiuge  loevy (ge1e (ev9 |12°06 [18% [evle leese lou'gg |68 [TTTTTTTITTTTpresel
9z gl T [se” g 1 zze gz |l 6h 2y |se” 1 |e0e %% A TTTTTTTTooSpuslg
16781 |10°9c |eges  |s0eg | e6L'6p [9%'€s ezt [o9ror [12p9  [sec  [eoes lwgrr fisur LB 95 FT  I8T°T ~--osTAg[) eng
€6°201 :-...---._3 9 ooy %096 [T t|eges  fogor w86 eetlpe TTTUleR Stettteetlgyg |TTTT|TmTotoA3mqmy
19[[1AS)IOUI0D
panupue)—£uno) onsox
B | o _ zb 01 82 ‘ 850151 | 16301, | @ |CPOISG|SCOIFI| [EIOT, | T |GHOIET _ SLOIPL| Te90% @ |eroiss|sgorst
haﬂ%%o paq pus 9[duripsnd
omnﬁ SOUOUI UT SSOUNAIY} pejeorpur S9UOUL ul SSAUYIIY) Pejeorpul SOY9UL Ul SSAUNOIY) PajeoIpul
-pend £10809T0 1289 ‘[830,T, JO SPOQ TT S9AI9SAI PALIUY JO SPaq Ul SAAIASAT POJBOIPUT JO SPAQ UJ SOAJISAI PRINSBIIN

pun ‘vipp fo fipiquires ‘GouDPUNgD 0 Huipi099v paq puv ‘a)Bupiponb ‘fiunod Rq Ayonjua] ULsISDI UL $24.9524 100D DULO—'GT TIAV],

[suo9 3104s Jo suorifimx ujy)

PONUNUO)—8SoUYIY}



223

ORIGINAL COAL RESERVES

¥8°602 26 "99 Y LL 0¢ 19 v.°ee [¥C°€ 66 $1 {19°¢e |28°LL 9% ‘07 |82°€e _wm k=4 _wm YL taa:i4 ¢0°63 [10°C R {: N
9112 L8 P1 69 7 012 ¥6°¢ 8T 86 * 6g [ P 6 289 16°1T 1" 8L°Q 8% ° |08" “TTTTT7L "ON plezeH
2818 P10v 8¢ ‘6 081 ¥0°C 29°0 €8T ¥0° 02T 60 ‘6 8 ¥ 9L T 8¢ 'S8 8¢ 08 0Z ¢ - TTTTTTTplezBH
981 B a1 § U D T ST S N Rl R B - - IR PO RN S |
1676 1§ 49 qZ "9F S8 00 €2 ' TITTITITTITTTTTTUIE S Ly Vb 98V 00°22 |26°L1 |18°CE 98 "L 62 Pe  |0L° R e XL XY
6228 TTTTTTTTTTRG G gL 08 81p  |TTTTTTTTRRIOT [98°18 {128 TTTTTTTTIR9 Y 69 ¢ 112 B 1) 18T soTomoTts-4A3mquooy
. :9[[1aS}30TI0D
ST'GPes [BLTTes |L8'TTea [T"7°TTTTTTIH678 290 138 TTTTTTTTI8E T 9L'Ge  |29°Gs  |TTTTTTTTIE6 VT 98 "9Ts 8 8e |TTTTTTTTITTTT TTTTTTTTIelOL
18 "Ly T R R I R R 16 'L 19 "L R e R J
ulogyry Jeddpn
86 "€Tas o 96 Fa T 96°Fs [TTTTTTTT
8¢ TTmemeee R -
T1'8s T 96 Ve TTITITIIITTT TR O
£0°9T4 Tt €0 '6e TTTTTTTTTTTTTTTuepoqu
Z6 'Cs TToTTTTT 6L ‘Ts sTooeeeeemoqunds qatH
TL Ces 29° ‘s
20°¢ L9°0 -
79 04 Tttt ¥9 "0s B 11 (o)
:dsp su0ys Sig

£umo) By

SV'EYC'C |19°9FE . (96 706 10266 _wm. 098 _w@ ¥ |69°0.% [10°96V _aﬂ '706 8¢ '€0T |LL "8TF _vo ‘0L [1L°08 91871 00°50Z (96951 |~~~ -TB}03 £3UMOD

¥ |iLB0 (991 1691 [se9z [or |84 leeeT [esRT  6h (59 [T |60°E e ge ” 1810, |
€9 VA4 TTTTTTTTINLR - |98 _oh. i 9% ° -----uymesy Jeddn
qer” e [ S D L -3InqsoIgM IoMoT
8z K V% S v et |1 n: ; usmpUryH
80°L ST ¢ I 1% 66 P €6 ‘T TTTTTTIIRTY /A R XIPPeH
oy e 1% 18° LL* e1°I 70T 8T . 98 I I e cmeme Stoust{
cler 119 18T 05 * $L°¢ 06 ¥ A4 89 * o1 * e 102 %0 * cTemmeT |“.”..5U_u Ae1) oI g
9011 a4 L2 L1°€ 79 ¥ 85" 2 ¢ 68 86 $9° iz Al Ittt 3 (O IR 1 X
ENICE |
we e - e _x, g prozen
:3mqsueoN

@ | ®



COAL RESERVES OF EASTERN KENTUCKY

224

................ T s Bty T
% 1addn
. A8[) odig
e 77T TI0pRYT wiod[H
80"
st
T TN It B P i B e b ittt It ----43mquy
ot et ‘oMo
0
PG 98en BoL
06 'C ujpmsy Jeddn
1878
87 ‘61 pI8zRE
e
. et iniiieedeiid indebieiaiubeied Rateiuiedeinint Inieieintatiit AR[D oy
8¢ 0 :3InqsusoN
............ 1801,
07 °69s
[4 9(:
L -3magsaygm Jeddn
18 [TUTUUTTTTUIEL . 1807 |TTTTTTTUITTTTIIINTTIIIIOITITTINI000 | TTTTTTTITTTTTTTI90°8s (945 TTTTTTTTTTIEL e 1297 [T 2INGSOYIYAN e ‘0
$0°0Z» aroqna eddn
¥8 "Lax
Lo SR RN N i< S < S NN RN 1 SN NN NORRN S N S S AN MU S z o
19 wogyry JIeddn
e
: g -=-="=-1 'ON PiszBH
wm HMA ww .w? .......... hwwOo %u.m_“%
* Be  |TTTTT|TTTTTTT| S Eilebbedd Dbt . - -19pway
5 it Roon 5T Nl ol A0 S i i A% S i NSO N W 2.1 L ot
20 0T« 20 '0Te * * ‘wempUTH
ponunuo)—Ajuno) 13y
m.mB ww K42 P 0182 | 820331 | 130T | o (Zp03I8Z(830IFI| [BIOL e  [Gp0I8T[83OIFT| T[eI0L 47 Z% 0382 | 82 03 51
ﬁﬁou paq pus o[dusipEnd)
pus $oqoul uf SSeUYIIY} pojedrpul S9yIUY Uy $SOUIAIY) PAJeIIpUL SOUOUT Ul SSAWDIY] pajedtpul
omww_ﬂ_ A£1039180 [IED ‘18310, :m Speq ul mMm_me paadyur JO Spoq U] SPAIISAI PajesIpul JO SpaQ Y $9.4.J950.1 PAINSBOTY
[suo3 31075 Jo smoyyw U]

panuIjuo)—ssauyd1y} ]
pup ‘oop fo Aprquas ‘2ouvpunqo 01 Burpiooov paq puv ‘ajfuviponb ‘Arunocd Aq Ryonjusly ULaISD? UL $2049894 100D JPULO—ZT ATAV],



225

ORIGINAL COAL RESERVES

$9°G8Tas (1L 60Tas |29°9%as  [1€ Gue 86°SF 1981 828 900 ST ‘99 18°0e 129Cle |9 °€s |LV'SLs G0 °8Ca AL O I

66 'SV (21 89 '8E 90 °9 66°CF €1 8G 8 190°9

€9°68T« (98 °80Ts |70 '8Ce 63 "Ce N 8199, 18°09 (29°7Ts [9C°8s LV 'CLs 0 88, r4 25 PN cTTTTEeTeT A8[D ox g

LL'G8es (08 'Ts 8 'GTs 79°89«s  [L9°12 - L9°1C |63 68« TTTTTTTTISB Be |SE6Ts L8 VTa 02 ‘Ts G6Cs |29 °Lls

L9°18 ot L9 °1% L9 '13 29 ‘12

0T 79, 02 T £8 "CTe L6 "9« TrmeeeT £3 ‘684 T -_ww 6s |9 6Ts |28 VTs 02 Ts 6 "Ge _mw ‘Lls {777 TIOPBYT WIOUHTH

[:3:30 SUR 18 251 (i35 SEE R 28" (44 | i Aqreq

€9 |TTTTTTTTTTyTTTITTTTT 939 9% 9 ) - IBII0D

0 °6ETes {08 Lee 09°C8ss  89°C64s |007E8 |LL°T G891  [S2°C9  |LE'6Fe V9 T _S Bl. |L1'8%. 1€9°Ls 17 ‘Ce 15 . _8 Ve

0028 L1 a8 91 € ‘9 0028 JLL°T 891  I88°¢9 - -

20728 G0 'O LL ‘8T, 0Z 'TCe bt Rt N L8 "6 79 °Ce {99°8Ts |L1'8Zs [99°Le S 20+ 12°0s  |€0Fs

TV 0TVes |38 '8BFTs  |9€ VBee |94 °LOTes [92°68 3G 9L 12°781le [60°STs IS THs [I8PL. (96 °08Ts {€2°0STs |00OVs [Tl OTe

70 18es (46 Tue 0L '8Tes (28 OQun 69 ' O S -._ac e £1 'S €C3'Ts  128°0s [80°Ts |ZZ°61s VL Ve 88 'Tls 109 'Ts

69°¢ 69 '€ 69 '€ 69 '€ i -

S8 LT L6 °0s 04 'STe 89 ‘T €1 Be £2 T TG BTa VL ¥ 88 2T+ 09T« [-3mqseygm Ioddn

OL Vas 10 2« € " 9€ Tus (14 A 88" 28°1 99 Te 91 ‘Te 08 s 98 '«

02  |TTTTTTTTYT 28 181 [\ £g 181

09 Za 0% [T 67 ' T 59°Ts 91 Ts 98 "s 08 s T uyqureq Jeddn

89 €64 90 ‘184 1811 18T |77 V8 e PL o 90 ‘184 L8°0Ts {I€'Ts [|~°°7"777"7"7°g "ON
wlogy(y Joddn

8L'QTue | T TTTTTTTITTTTTTITTTT 8L ‘0T4s 8T 11 - ST'TT |09 'STs 09 "STs

8I°TI ST °T1 81 ‘1T 81 T T

09°9T, T 09 "Gl h 7|09 "ST. 09 'Ts o """ ON
wiogy[d Jeddpn

68 'L9es [V ’e 99 "o 6L'09ss  LI°ST et |ezes, |t ~-l9°. 29°18, |oF° 05 amemmaan P

21761 et R S LT ST LT ST R MO L1 °ST - =T

TL %% LA 99 e 29 194 1288 |TTTTTTTC 99" 2919, 10F " L T 'ON
wogyg seddn

Mm ..mm.. TTTTe L8 ‘8« L6 124 68701  |="""""""("" N 6891 (69 9y _|TTTTT7C L6 € [3G°2s  |OF la "7 l0h Fe (9078

96 '€1s L6 °Ce |09 Ts (9P Le  [TTTTTTT TTTIOF Pe (907€e (77T QIOQHIH JomoT

8% - 8OO

G9°¢ ° “uepoqury

86 7786 86 '« N XPP8H

Mm M.& * ST €T €9 ‘G2 07 "0« 12° 80y

08 'S€. 01 'Ele (99 ‘92 92 "SG 1€ 80"« B X (O R-R ¢

68 °CTee LA 7T 97 "« 00 Qs

68 01 -

L2675 i |/ AP (11 PO Rt SR S A R M R S | 2 P Rt ©7TTI9psY] WIOUHTH

GV ‘88ae

€381

T2 0L

80 PCes |63 'STe CL Ve 8L Vs gL |TTTTTTTCT R 4 4

66 1T+ 00 °IT« 66 "«




COAL RESERVES OF EASTERN KENTUCKY

226

£6°096 ‘Tuo|26'2020x_|09°525,0 09 190.s ozses |t0er oz mr1 [poore |68°eb0us |06 081.a]261000s]00 19sa]60 B00e |28 0800 |12 0214009 g0.s [+ -rer0) S3umop
02 69T ‘Tea|L8 FOPus |€0L634s |03 °L68ss |LP709Z (8882 (93°G6 [SL'GCC (99°8LEs  |LT'LILe |96 FTLe 2B LPLe (880CF« (087808 (IS8 (99776 |~~""""""""""I®joL,
T TS TN O N oot < R 75 L o e TR R X o
SCPG. (8878 1892, [0S '8I. [T Tmr|mmmmomoofeR-teeeefmone- -lotgg,  TTTTTleggte [L2'81e 16877 (8378« |89 EL._ (80, ["BImqseyigm zeddpn
9 ee (O8I 89k ltle 92 |TTTTlore  lenT oyl 0T [SUE ot jmvd | fwee [T
el [08L ST, for, T i e S o o 06°gle  [29°TI. (ST, [01W 2P0, (@89 [TT0TTT|ooTotooitt-wmpmeq leddp
50 SEwe [T kDCen |20 50ue |10 GFen 19716 Y800, |07 9GTx _ [04708x 1867Ts
6008 [2€°GLTe  |26°68. (00 7€ 19716, [ET'B0G, (00T (62 0B 88T e g ON
0L'99ee |TTTIII TIPS e (98 FOua R0 I IS I
g1e [TToTToTiITle0 s ¥0 22
88, [vtlezze [es . 28 76, R )\
. . : _ wroyyiy Jadd
R S g0 8% LT ey (80 S - amidg Mo
“1e9” o0t CHOHIA
AL LIS I 0 P 34 5L S i W 08°Ce__ [2he __ [68750. _ [21VO. _ [687Ta_ [967s
R ‘01T R R et i
626, [ores,  fe59. {96 - 08°¢ |ops __|68799, |oU#9.  [eg7r. [pg, {77 -woepoquag
68 Tes  [$5 s 7. 81T 811 811 S R LU ¥2'x 13
8T ST It L% S "Reeeenl
Lo - L% 1 e |7omomn|moom o mjumds wsig
ww.mr. N 114 ”m 09 M0 | |LTTTTTTT|EB8a |19, ISE OO S |1
8 1L, Totloetne |TUes s, (197 memeoems - mepRE
£ Ses 5 AR N A PN LN S S
28T, ] e N A PN (1 M 10 D it 1+ M [1-H1) PO i et “*"XIDPYEH
“u0D—3IMASANIY M
PANUNUO)—AJUNO) JOYINIT
N . :
Koo | o |wos|woa | wmor | & |wos|san| moL | @ |moas|san| o % |worse|scorst
>wm%o - — — paq pue ojducIpend)
oigmes ) SOU[ U] SSPWDIY) PRILIIPUL SOTOUI U] SSOUOIYY POYBRIPTL SOUOTT UL $SIUNIIYY PojeoIpul
“pend) 1039780 Y289 [BIOL 1O SPAQ T SPAI9S9] PAIISJuUT JO Spaq UI $9a 19521 PojesIpul JO SPAQ Tl SPAISSAI PRINSBIT

[suo3 3304s jo suorrm U]

PoNUIIUO)—SSIUYILY]
pup ‘vpop fo fipr)2qoios ouUDPUNGD 07 Burpl02ID Paq pPuv .»R:s.%ssa ‘fiunod fiq Ryonjus] uidjsva UL $2042824 100D pubug—:g1 AIav],



227

ORIGINAL COAL RESERVES

6% "99¢ 0% ‘921 26 212 £6°92C 09°€8T 091 8L°€9 |G '¢0T |S0°'62¢ ¥8'16 [29°38T [69 F0T (09°€S 96 61 tAYR ) S rA QA § - “1e303 £junop
19 '8ET 16 ST 19 €1 ST 60T 1829 TTTTTTTTI9CT 0219 [08°FV iR uas C8°'€¢ |90°1¢ 28 01 959 £ ‘4 SN TTTTTTTIRIOL
332 ¢ ISORE R o¥ L1 1952 S0 Ot 1 S 2 T 1% -- ¥2°¢ ---pajs[aliooun
88 S0 T 69 ¢ 01§ - R R - TTTTTTTTIV8 8 S0°T 69 ‘¢ 01 ¥ TTTTTBAT "ON SuIBdlg
€0 68 R L 6 "85 g€ g R DO 133 N 11 t4 D i 1y t4 LE Y STTTTTTTTTML 9% ¥ .3 2 S
£1°'6 ISR 1§ ¢ 008 3 Tttt 18" ¥G9  I8LT Tt eg op1 || R S O 1T
956 o8 ¥ (44 620 IS e i et 8LV 86 [e¢1  [8g- 8L ¥ 18°1 08" 11 |="7-------umospng
20°8 20°8 (123 N cTTTTTTT|0s e LT TTTTTTTTTTTTTTTTIeL G ot TITTTTTTTTTTwep eng
0z 15 £8 % (44 TTTTTTTTI080 26 T €9 'L 96 2 09 ¢ LyT 98 01 i 96 T vy TTTTTTTYe0I)) laAsag
28°¢ k2 I I O L1:50 CHEE ER S8 T 2% T Tttt R (< X4 "TTTTYI0 uolley
18°1 T - A 2: 2 S E ITTTTIL8 T R R R TTTTTTTHeRID uoosg
) suIee)g
i 4 T Eided e 777777 182 TTTTTTTTILLE ) ERR A 84 ThTTTTYTTT i it I I TTTTETTTTTTTIRIOL
10°% cTemTmmTT (s 4 TTTTTTTTTTIS L TTTTTTTTSCT T 1A AN 1L1°G T AT
v0 LV 0 Ly 0 B 3 A TTEETTTITTTTTYITTTTT R R . “ootqe L
) 001TRL
L8 691 19 %2 09 "6 98 ‘19 9% 80T |09 PT 8L 92 L0 L8 8 0% 1001 83 ‘8T GG 2T 82 9 A § 4+ 4 LT e 22 A A
eLVC 19 %2 1% O (I 4t 09 V1 (4 S It ~~"|10 01 1001 | | i ~""""T"}991)) IaAsag
y80PT  |TTTTTTTT “Tisv 6L 9¢ ‘19 €L €6 TTTTTTTTl999¢ (20728 [€8°0F ?--.‘--_mﬂ BT |99 8¢9  [TTTTTTTTTC it LT TTTTTTTTRIOH uadleyg
] S8 pueequmn))
oLyl 08 ¥ 9% ¥ LL°Q 02 '8 TTTTTTTTIR0E 4% 299 0S¥ 88T 29 ‘0 yTTTTTTYITTTTTTT - Tt 18301,
61°6 09 ¥ T “T(69°% 69°% |TTTTTT “TTTTTTTTTIe9 Y 05 v 09 b e o - ) TTTTTTYR0I) Jeaveg
6 ¢ I [ 2 4 80 ‘T 15°¢ TTTTTTTTIR0E %0 £0°2 R 0 § $9°0 - - TTTTTTTTHIoH uedsg
‘oprsuing
08 '¢¥% 8¢ ‘18 LL 0Tt <9 ‘09 €8T |°77777 TThlTTTTTTTIES T 1L V22 6L 1L C€G0T 2674y (9791 69 6 tA A LN TTITTTETTTTTIRI0],
§%°LL 208 £8°¢ og g 68'¢ [89¢ [e8€  [eeT 813 qT- TTTTTTTTTTTTTHT 0N Swieslg
608 63 63 66 98 18°L1 1% 82 8 ‘¥E 9¢ "LT S v 80 ‘T L2 i TTTTTTTTTTTTUOSpNH
61 °L81 20 “bp ¥6 L9 €5 ‘6T 69°28 |88°G9 |€VVC (6976 £€°9 96 T 08 0 TTTTTTTHRIRID) Ioavlg
&y T | (K LA I s i 1 2 2 it 103 |96 | B A R R ¥ LU
: ‘eqileg

Ajuno) AIea1DIIN -



COAL RESERVES OF EASTERN KENTUCKY

228

7 01
05T
87
98 11
0z’
0 09
0gTr
€0
R wog,
i orie0
86T gy
oL sse19)
80 eguan.L
:£31D [eUUB)
08696 (o501  |OLTTT  [o5'Gec  (09°6OT 69"  [90°9  (98GOT |00  [¢3B  [W0'€8 |spRIT [6L%r  [eL  [09°@@ |G PT |TTTTTTTTTTT 0L,
=51 S S I £8 91 L T D VL8 98°¢  (TTTTTTTT|TTTTTTTTieee |eLCT |TTTITTTITT|TTTTTIhleLcT o |TTTITTT 2mqsag M
SCH e e oy fogz [Tl €T |08 10d00p WO,
Wl | [0z [ o1 leo: leer 8 leee TITTITTeunANs
88T (1€ g8 B0t fagr | Tee S S T S 1 D S a1 G - S iy 10je1d
geort  lev.  los7e  [100r  [geuz 127 (389 - hopieo
88 (T gl 9T [BIg 1o logsr _ |-ooilseB. e foew {m-ootooewe el |ttt 22> -xepul
geg |- Ve 67 (ee€ 667 |- uswpIH
GL el oL 81 [ 4¢ L M S i Rt 7t B 1 B B e N TS H
g8 |-tees T 89 g o 3 S w2 S e Bty i A SRR MR XIPDEH
990z 00 legy  liger o9 ece et oo e Jeeor |eer  |-tooher fpor |t --oe8n
M A M e O 50 ¢ 112 I A R R L S ittt Staiotiot il il " C1epIY A8) eard
12 T g0t l09ey  l0 0y lseee | g jorve (0901 |TTTI g levg [ SToAe(Q arrg
.......... £1°6 T 68 otleos (s8ve |eee  [tUflseT it |TTUM
12 sce9  [e8le g9 |68°0¢ €09 TR g
£yuno) umgoss

Ko | o |wos | %oyt [wor | o |wost|scorrt| moL | o |croise|scodsr| oL | @ [ohoise|szoint

hun%_aoo Peq pue 9[3usipend)

L. SOUOUI U SSOWNOI) POJeOIDII | SOOI WY SSAUNII DaYEALDUY SoUOUT UT SSOUOI) Pagedtpy

-pend) £1039780 qoue ‘[810], JO Spaq Ul S9AJI9SAI paIdjul JO Spaq ul $9A 19591 P9IBIIpUT JO SP3q Ul SPAI3SII PAINSBIINL

[st03 340gs Jo suoyfrm uj]

PoNuUNuo)—8saUyILY}
pun ‘vpop fo Apqiquiias ‘2oudpUngD 0} Burpi020v Paq puv ‘albuvipond ‘Arunod AqQ Ayonguayy uisIsDE UL S2a.9894 D0 (DUBLO— T ATAV],



229

ORIGINAL COAL RESERVES

€p'geL'T (2019 6¢ 108 _S TLL 69 _8 68 68 07 _3 kat4 _3 907 (P11 09 6% _3 AL ~""[e303 43umop
88 (08P [LTPOT  [B8BLE (WG | [0 ee tgee  |0s'err [09°791 [ogug R R TI0L
0z'6g  [-moomooos 20 '8 100 (AN 1) S e st (1O JN 11| SR 0s'e 0371 (092 (e I S N amqsamam
R 9e'ez  |1z6v  jIeeR  |TTTTTTTC er'g  [g°2z  fogee [~ R G [ A T L1 10
wony[y seddg
86'¢6  [00°1 e0.e  [e8e8  |99EG [TTTIITIT 28 60 izes  [e8ee  [ver 96°L_ (887 __ |TTIn 18009 wo,
€06l [eT] 07 9 IR A - O S 8e € g g1 feoe  |ope 4oeQ
9616  [tpog  |620p (0203 1998  |TTTTIToT ¥6 g 19" 98'0z [e9'ee [89°9L _ |69zl £< 30 SN <10 S I xapu]
16 g1 £e 3 T - i Do 89 L S - I et et P IO I UBIIPUIH
o 2 R 9L 862 (858 |ToTToTofooms (s S C I o 4 1530 S LK T D ujureH
U3 SN R IR 1% |0z |-TooToo|noott 189 oot 1558 <200 St Rt B N D FeeI) unyH
¥e'€  [rpor Jeoer  fere  JeosT  |-toooos 836 13" gg6 _fpes | LCO |- T NSt SRRSO NP aj83ng
sy [ 960z  [esez  Jore oot A4 06'ge [T eg L1 |88 [8T1 1150 S M ey £810 ang
:3mquojsaxd
606y |- £ 0 og'gp  [908 | |-lees fegur - O e S T R et S L Te10L
n T Rttt voer  [ssor |-eoleeecfesor fevr || U R M Smqserram
15 S0 R SR AN -7 GO i i - % - O =) S It N €0°0L  108°0 JTTTTToomgmoemeen (1 S 19doop wWoL,
S it O U S - S s D 290 SN et Mt OO = “3i04 SUII
[ T 230 €6 |8F% [TTTTITTTTTI8v |eoe Tt 2RV R (1 S il Il I A A8[) oIl
‘olmasiuied
921 % 0 1K A it St <A LT et R T A AU NP — ©0L
T R T O e e U T e N T el It Mt Wcaan N poEpLI0On
o Tt 570 600  [600 [--c---ofe--ccleoo fee0 | b0 ||| TOXOIN
N0 001
orgr  f-emoeeeee- 288 Ceg N e Ity et e (152 S It R A S At s Mttt N I TeI0L
e S e 801 801 g 'ON
wIogyly Jaddpn
66z |t 87 C 1 e I e (- R Ry G20 | A Rt R ARl Nt M 10N
wiogyy seddn
geg  |-mmmmemee- vz e 1 S S R B R X S SR L I L4 S It et NSt I R .Snoow wo,J,
i G e M L0 S i RO I o -3y S Ml P 2 S Dl DU Nt MO 9T E0
org |- 01 '8 ore | R I L8y oty
‘uswpuiH
BLEIE  lot aLsT (98761 (23°TH i LA L 189 2301 [68°€9 6 (g [T T810L
a6z (9170 26 ' (A -2 N et et 22 1 | S IV S P gz (00 |TTTTTTTC amqsagm
6299  [~TTTTTTC 16 ¥ Ze19 (613l 027 (8128 |aLPL LT 8811 |TTTTTUC Jodoog WOL,
7 S et 0z 6z 6 Vol S ol ot 3 S - X T Ry b v [i0E A - A M, £ore0
[ T f7ememmrs 1eg L e - T | -3 S it R 181 e ICH “q104 Ui




COAL RESERVES OF EASTERN KENTUCKY

230

66°8TF  |0S°8TT  |¢S'82T  |LS718T  |86°R0% [1L'99 |og'61T (9678 (e %1  |ov'@y [iL'se |1z'98  |6zeT  [ec6 oge |opz | 1810L
X gg s 55 % E T AR T w R [--=--- R S AR uoSTIUIAL
879 log'oy  |eeor  [Toetmeee- c0Tr  [eree  [e6TT [T R S T S 1 S oL b 188 88 1 ¢oN WOy #ddn
157 [8p8T |96 fer'o 6260 (928 lezor [pLb  |eLTI JUIoI0,
1289 |9t'8p LSBT |86°T e1er |oLes lepor 861 LIz . : DISYOIQ GOEdT
5 €09 oter  loge |- 09 .lezer (eee  |TTToolTevqlepe fspr |Tomomoeofeoeeolgyr [ommoTeemTe UuBE
) ) } ; ; e il
TL°8L iz1z et iz |- 6L feeT |- 1pU A8 01
0cz8  |[vvfosee lozes jooe [occlesvoe (a1 |iese |t —-legoc [e62 legeT |- 6eT | ---eos KD oXig
. :yonjesne N
11889 Gies [pie 1892 [98FT 198 e |gg |ttt #10L
09°2 ] R i ek - -- -[-8mqseygpm 1eddn
666 v (Lot |0 [1ee 102 v Y3010,
67 °9¢ 8 lget | - uospeyory
29 281 61°cc  [06°eT [ee'or  [86'g 181 ezT  [seT | DPIBYIO [OBRg
98 ¥ B A el e i “3maseI M Jomo]
889 st'e  [ss6l |87 (g8l 110 R A ey
8616 T (e ez e €20 XIPPEH
0z8 S oGt I M JopW AB[D 2I1T
g€ |--vclett |ogze lesrr |mooteoot|eevvclesar feoor |- ert  lo68 (120 20 &ed oapg
. B Wﬁ—H
16°2€2 ec'60 |6LFT [s2°9  [00F 201 %61  |00T [Tttt 810L
ee'1 R L b o S|TTTTTTe T TOSTWBIITM
o129 LI A %01 20T JYBUOIOL,
€2 e¢ ‘01 - uoSpIByOTy
B’ R R VR S i R s ze:  |6g°  |-~---preqoip goseg
§T61  |~--cetclopvr sLh loper  |So--tiigrr fese lsLe |t ect fogt |- - Uy
2018 s10  lizr  looe  joz |-t 991 w0 | --*"X|DDSH
R S et Rt I SN [ AN bty Sl [+ & S Rttt bt Bt Rnt] Rt td ettt B - £810 o1 g
*PIOTBE
£yunop unsepy
ALY THO18% | ST OIBL | 180T | ZF |2HOIST |82 OIPI| [eIOL v |evoise|szorpl| rEIOL % |ehorse|szorpt
%wq%%u peq pue o[fueIpEnd
o $9UOUI U SSOWIOIYA PYeOIpuR SOUOUT U SSAUID[Y] PBIEOIPTY SOUOT U] SSATOIYY POYEOIpUY
-m@:@ £1059789 4289 ‘[830, JO Spoq Ul $9419s31 PALIJUT JO SPaQ U SPAI9SAI Pajeorpul JO SPOQ U SPAIISAL PAMSEIIAT

[suo3 3104s jo suwoyfiux uy]

panuIuo)—ssauyILy}
puv ‘opop fo AprqpiaL ‘9ouvpuNgD 07 Hurploddv Paq puv ‘o)fupippnb ‘fruncd fiq AydInusdy LISV UL SILISIL (DOD (PUIBLO—'ZT WTILVT,



231

ORIGINAL COAL RESERVES

29 0¥ 9% 8 $0'86 20 e L9 °63T |6L°C 9¢ ‘9L _w«.ow _wo.ow 98 ‘8T
9628 | 8 "SS [A%%4 (7974 20N 1988 (8.8 V€ '8¢ 87T
L
;4 92 '€ 88°L 9S ‘T 68 °0 1 0 S A0 A1
snsuq
............. 80L
........ 19doo) wo.y,
............. 1X)p:0:70)
............... x9pur
38910 unp
............. Ksse1D
............. 983N 4
Ag[) oI
“TTRDY
A1 eUuB)
............ XIPPBH
PP sAsg
A3uno) usBIOp[
08 [T (14 o192 99°L  |TTTTTTTT[TTTTTT --_we L _wN ‘€% TTTTETTTIO8 P 9% "8T i R - 18107 £3UN0D
pLiLe |TTTTTTTT 08 ¥ ¥6 2T VoL |TTTTTTTITTTTTTTT L (0517 087 09 ‘ST N . o[TIAL3180¢eL
: :3mquousigy
8I'¢  |TTTTTTTTTT|ITTTTTT 81 °€ %0 |TTTTT|ITTTTTTTT 220 96 ‘T R R R - X 2 R oo == b “~-oqIALi8og
) <4910 PUUB)
A3uno) IJIUIN
L% 8% ‘T _mo e 92 $19 61 0L _mw ‘888 |62°L8C [Zz0TF (2€°98T |11°88% L6°62% 198°18T 16Z°9L _mm. ‘9 LL"9T 8126 [8sL |77 18101 £3Un00
98 '88% _mn ‘8L 09 ‘0LT [ 44 _2 ‘BLT (08708 [00°80T (8€°FE  [¥E'€6 %WB°¥e  [88°6F PS8 _om k44 18°L LTl {981 TTTeTmTETTe 1830L
'~ A0} GENEE il <A | U [ 28 ‘81 0L 0L [ TTTTTTTTT|IT T T TOSTIBIIIM
eer o leew |- 2902 A || ST G Sles v 60 % (S A I 143NYI0L,
90'69 0678|9198 |TTTTUTTTT 88 1€ ¥ 9% 1181 |98  |=7°°7°7 ¥ 01 t43 zL'9 Tt it e PIBYOIQ YoBId
88 '¢h S6 ‘0% 70 'S¢ €6 __[86°8 TTTTTTTTIE8 T G0°9 98 1 98 °1 “8mqseg M 1PM0T
€8°€G  |TTTTTTTTTTIE8€E  |TTTTTTTTTC [ N |- A N R I _ WIOY N[ I9MO0T
yoe  |clee |- 50°¢ i iy i - UuIsH
89 98 3L '€ 02 T 068 |[TTTTTTTC —wm 98 |6V T g 11°g £8[0 oIy
JuosweiiA



COAL RESERVES OF EASTERN KENTUCKY

232

LI R 90°2 I A Vi J ] i . [l el e i TeTemmee AT
:o[[1AoU00g
0803 99°0 62 01 986 7 S s (129 jey Tttt 90'T [Pl (&1 L I e T e 1810L
60 || 60 60 |- - 50 - - ---="-"DeJe[eLI0u )
¥5'L 99 0 £8°9 9L° 8¢ |- nwe i gz | 09T (59" %51 L T A T A M AT
g1 71 21 SO £% 1 - N R Rt MR cofl[ef
1 S 20°S e1°g ot'g (- g0g  lerg  [-Tmmmeme }0910) 10A%9g
S e 88°¢ Lo S Rt Rty E A v S e (1 R It kit ey 3104 uoliBe
EL\ (VR EL T ¢
£1unoy La[smQ
61°98%  [8F 0T 00681  [1L'23e  |W0'283 (66°¢  |98°€8 [0G°PPT |IL°LPT 1932 (12°8%  |9B°LIT |pRCOO0L  [R3P ¥8°06 (9218 |""C 1810} £yumop
L2 i R i [0 S e 08T (1970 I Ry (T Rt R A ettt it R TN
1 B 19" | R Rt N e et - --- J0doop woT,
06T |Tmmmmmo[rmmeeeees 061 LA S e 62T |10 |oommeemee- 10 e e e e R 10,1 OUIN
Q emAsiueg
[ 2 Il B 622 18 8 S S ISR I T R ety sT'T | 30,
S - o | -- e i I R pojeeLIOun)
750 G Rt R 18°T 69 0 F:1 8 S Rt -lst1 TOXOIN
nhﬁo 99
9¢ Pl 20z [ ¢ 12°9 06T logT  |s1L LB [6B7I 80 |t 0 | - - 15307,
125 B 01°1 LY WG |t 01T [pL¥ == -- - Jodoop woy,
30T 1<V I AR e 03 ‘1 {174 SN I I 8" T80 |TTTTTTTRTTTeeeet - qospleyoty
X B R 88 % 1570 88y |-t A 50 12 T e M Xepur
1 & S Rt 14 GEN Eebth 11 5 S 2t S e e i Rt i Aer 014
*eIIAUOST
panunuo)—Ayuno)) usfIopy
mmwwm% 54 Zv 0182 | 82031%T | 1830L | ¥ |2F038Z|8303%I| (BIOL Zv  |2roIsz 8203 FI| IBI0% T |250382 |82 03 FT
i v paq pus o[3ueIpsnd
o[Bue1 . $9YOUT Ul SSOUNOIY) PAIBOIPUL S9YOUI UT SSAUNDIY) PAjedIpul SAUoUl Uy SSAUNOIY} PosoIpul
“pend £1039780 QoS 18101, JO Speq Ul $9418521 pPaLIdjuT 1O Spaq Ul S9A195a1 PIjeOPUL JO Spaq Ul $9AJ9SAI POINSEIIAL

[su03 3107 jo swomim )

panuUIu0)—SsaUYILY}]
puv ‘vp fo A1qpiyas ‘2ouvDPUNqD 0} BulpioddIn paq puv ‘alfuviponb ‘Alunod Aq Ayonjusd] uLsISD? UL 82449824 10D (PUISLIO—'GT TTAV],



233

ORIGINAL COAL RESERVES

90°92E°T 0070k  [09610  |ep@8C  |LSE6E |SC'6p  [09°79C [99°T6 [S5VBF  |95°1ST [85°0IC W01 |1G'8W  |0v'Ess  [66°99T |ea®9 |TTeeeeo 1908,
(A T 676 BREE  le80r  |TTTTTTC 180z 6661 (sg6T  [|TTTTC eT'Ll 9373 - e -

*ON woyxg Jeddn
19°9% 35 SN I I 869 (869  [-T-oot[meoot “leper fevEr - (A -7 S S S UBWpUIH
61'991 (0818 99789  |pL9z  [:90¢e (996  [ee'6T |69 |9U'89  [666 [p6@E (69T €729 [:8%p  fegor fire  |TTTToo L ‘ON pIezeH
$9°TC  |eo°OpT  [L369  [seee 88 9% LT [1.  [eoeL [0S0 168'82 (961 [pL'SST  [20'60T  [L9°%¢ foO'IT [-ToToTTTTT- pivzsH
18708 le99g  (09°9g 1.81  [6L21 (628  fR°T  joT¢  Ip6'66 {67 ¥L (69T 4101 (o8 (8B'€T {006 fog'g  {-mTomTooee- spusld
872l [08°8IT _ [01'391T [8v'68  lie'op (98¢5 |01 621 [98°ILT  |r9€9  [8p69 |1e'se loFST  |LFUIS |08 (888G |TTTToioTne L8109 ang
g6'98¢ "t Y0Pz |16'%6  [o09¥ [T €2°661 (08'9F 6626 | 82°L8 [1gg [18°LT  |TTTTTTet €72 [8°0T |TTTTTe A3mqury

9[[1AS)JOIIOD
8T'OLF  [ee'601 |S8°ILT  [€9°SLT  [eU'SE [8v'T  |180F [6€'66 (66BEL  [tvB  (08°SY 1299 [00°WE  |LE'STT  [eL'STT [16°98  |~Too ®0L,
(13 ¢ AN 82 % £V SN (1) S R 90T [gFe [T me - j1ee 88T (A% SR - R
"ON WIOUX[H .San n
88T  [00°BOT (0976 €01 [PLg TTTTTTT pI° [00°C  [8L°6 s X S S S SR % 0 S .0 TRV S iy L ‘ON PIezsH
TP'eel  |6P6I____ [SL°16 (LTl |18F  |BPL__Jog'e. [Wg° 8P'€F (0S'E_ [2E°S%  I9FT  [90°S8  |oSPT  I8I'®9 o€k |TTITITIIITT DIezsH
7 1 0v9 EVA i W L wy T TR LS A - S P23 100 S I “XDPeH
Pl l6g” 99°gr [T oTTUT 69 1T 1679 | 82 "L 65°0____[69°9 - - = SpuBLL
9918 690 G A A T - S R 88° g (T 82 €9z foeed (6570 A 170 S 19U A€T) ond
[y T ECi A i< B 1 - 30 S (i I ECRLE (1) S vL'€___ {96731 (09799 |TTTTTTTToo LASCLE T A8l oatd
T N A 815 VN 2 ) LVl 2 1 O N R S1°0 A3mquy
. ‘miogIoOng
89669 [0z'eec  [se78T  [S0%el  [sI'Te (2B fssE  [88'eg eeu8T  leTae  |iL08 epe9 |90'8e  |:zwse  [h0B8  [paog |t 1830,
6963 g6Ie 1298 (99T gL |vee_fese __ |TTTo 08°9€  |e6°9T [83°9T |o°T  {A0°LT  |93°II (15 T I UBWpUIH
NG 4 O <A V170 1| G R S N A N gL'1g (02703 lepY  |TToott 80°61¢ /8606 [18'6 | "T"TT7|TtITo L "ON piezsH
6066  [se'e 2029  |e0'ge  (88'g  [TTToTTo|tTIoIoo 869 1389 |TTTTTTIC SPTP [0L°12 (0862 [88'E ISy A -3 S A pIozeH
ZL'e v w 1806 €68 [00°€  |TTTITTII(TTIITT 00°¢ (6308  |TTTIIITC 6.8 (0912 |epze BB E Ei LA 00 S X[PPSH
L G - < A < AT - T ("5 2 S 06°%1 |18 |TTTTteT 6121 |29°7¢ [97%8  [p2'83  j@'9v  [eeeL [Tt Ag10) g
puowsl(T eNg
(<2 I At 250 (<A T R B <A TN i i R ] It At R Ea Au10 ong
30010 31
£funo) Ausg
9L°¥g 99°0 £0°11 €081 99°81 """ 68 (126 88F T 991 _Nm e 231 99°0 99°0 |~ b D Mﬁ.wmw
LG3 S e 8L°0 et 7 S 8L°0 (960 [8T°0 [Tttt R e S A
uuuuuuu poje[RLIcOu)
W |ttt iz or- - R A i (11 S heiieiiinted el i At Ay ISt it Seteieid I YO9I1D) Idawdg
LS O | pet |t 13 SR I [ I NS M B I ISt ) j0] woLseg
(T S e 801 980 |TTTTTTTT|TTTTTTTT 980 18I0 |ttt 81°0 - - EELINA




COAL RESERVES  OF EASTERN KENTUCKY

234

TS 294+ €9 Gus 16°0V+e |26 0Cux Wiy (e8I 78 ‘G 9L°6T |93 ST« TTTTTTTTIG0 R TS Tx 198 P 08 ‘€4 $0 ‘T« i
WLy €81 78 ‘ST 9261 Wiy 88°1 ¢8°6%  19L°6T  1TTTTTTTT S R R DU A N NN I e
0102+ 08 "€+ T °ON
wloygy[y Jeddpy
ze°g €S hbbhh Y3I[YdI0,L,
(48 v * =TT uosSpIeyoly
G6 "Bxe PG Cxa
00°L [
66 'Tx 16«  |P0°Ce |77 7Tmmmo[mmmmmmmn ey O e PTI98 T (TTTTTTTTI60 T JI6T 8T |TTTTTTTTITTTTT paBY2IQ YI8d I
196 |- TTTTTUIOU (5] JOMOTT
51 B L a o
6L R 11t 0 A L P E P R I B Rt LT S B B R R bt EREs Tttt XIpPEH
LY Tles |38 'GTss €0 0C+4 €99  |20% 89 L1 . T
£9°9% 0% 33 72 R A A VL 3 < T D SOt RO N S AR At M N .
P8 V2  (OL°TTa ere, [Tt i ] Rttt Aol AL
. . ‘plorey
88°0 TTeRTTtYTTI8B0 T 880 TTTTTTTUIS8 0 il il I B i R T TTTTTTTT|TTTTTTYITT B 11978
SeqitD
Ayuno) axig
0% '6S% ‘2 |68 9.8 28 "636 66 "689 CL'CLP |99°C9 | ¥I°L9Z |€8°GVT (2188 11°81 (€9°298| SF 092 (90°3ST‘T [€T°G69 0.'69¢ |8T°.81 |°~"""[B303 A3uUnoD
26°1 . memeeemees B i e R e I - B R e R ] (kS ininiieiuioied Inliebiuletabeiuiat 13 174532 §
6 26T 761 26 T - :Sinqsusion
¥ Ig 9G °LT €2 9T 99 "L 907CI (828 81°¢ 79 '8¢ 2861 [89°ST | ¥L'€ L7 Tt I I | 7N ) R TN 7
85°¢ 8S '€ DO STt 8¢ ¢ 8¢ ¢ et B I At B e - - JIITTToeTTTusmpUIH
ST'1Z 0g T 18°g it TS 9% pe " 06 ST 98°0T 507G TT|CIITTTTL ToN paszsH
£8 61 L7 8 26 0T 4 i S I I 9G * 8T 61 Lp'8 (eS0T I = DIBZ8H
v SR DU (X 98 O MY - U 74 RO MO I M O, BN S H”--wwm.mﬂw bt
0% "8 gL°1 eL°1 640 670 ¥L°0 . L TUSDATT
panunuo)—Ajuno) A1 g
speq 118
“S[e30) 42 Ty 0182 | 82 03 BT | 18104, oF  |2p 0183 (80171 | T8l0L Zh  |CP018C (820351 TBIOL 144 2§ 0318218303 ¥1
haoaqmwoo - peq pue o[fueIpend
oduel . S9qoul Ul SSIUNIIYY PAjEOIPUY SOYOUL UE $SOUHDIY] pojedIpul $9UoUl Ul SSOUDIY} PAjedIpur
-pend £1039780 498D ‘{810, JO Spaq Ul $9419S9J PRIISjuU] JO SPAQ Ul S9AJI9SAI PajedIpuf Jo spaq ut S9AJIISOI PAINSBIIAL

{suo3 1.0qs jo suoryux ux}
pPaNuUIIuO)—SSIUYILY]

puv ‘vp fo Apiqoipes ‘2ouvpungp 03 burpiodov psq puv ‘9pbupsponb ‘figunod Aq fyonjua)y u.2)sD? UL $2043594 002 PUILLO—'FT TTIAV],



235

GG T9»

GE 928+ [T 12T

ORIGINAL 'COAL RESERVES

61 ‘G«

61 'GTe

1L°GCs
ST 1T«

T TTe

9L €T+
9L 'ETa

LL "6s
8€ T

LL'Bs  18GCT«

09°¢le {1924
9962, ___[80Ts .
09°2%,  [80°1s

SVCx  |TTTTTTT -
ST €2+ ST €

G 69Tx+

29 "E»

GO "€«
66 TCxs
26 °8

76 'GTs

TTEETTeet BI0%L

Tt 2 'ON

mmesemeees "1 "ON.
wiogy |y Jeddn

T o
O, “(s)A3eH
“TrAerp A g

[ =TT TYOIMSTH
R OV L1770 8
........... ureydulg

TOSWBIT A

g € "'ON
ulogy(g 1ddn

TEeTTTTT TTTTTg ON

wouy[y 1edd

620706—62——17



COAL RESERVES OF EASTERN KENTUCKY

236

s gl e e UM e R e fen o
. 58 0z . R . ; (RN 11 S
GE P 18 ‘Ge F0'Zs |77 - SCFe |TTTTT7T 7|18 Ce 0% |77 Tt weg3urg
:9[TIARYTT
8C°L99ss |SC°€8Cs  [T0'68Tes |96 FOUese 96 611 [88°L8T« [8€°LFs [0C P94 |[GF°OPs [CT°08Ce |L8°G8Te |69 PIls [99°6Cs |~~~ el
mw “ww: 16 ‘19« 18 0T« wm .wmoo mw m 99 "0%s €0 '0Ts €6 °Cs (69 'To G '8 8% "Pe 8 'L« 6% 'Cs
-los 1 .
00 ‘6L 1919« 12 '0Ts ST ‘Le (99 02« €001« {€6Cs (69'Ts [9€780s 8P "0Fe 8C°Ls |67 'Cs TTTEmTTe TOSTIBITI M
MW ”%M: Nmu.mmu:: % ”no' WM ”%»o WM % @Mammo 6L ¥Te_ |26 Cs £9 s 98 "€Ts SV "B 89 Te__ |8L78s___
6398 VG 'CTe 99 Ve [0 P R R IR T 68 ‘G 6L Vle [LBTse [80Fe [08°Ela 9P e 80T« [84°8 |78 °ON wiogyly leddn
TE'E8ss (86 0Ls 08 TV mw .mm: 54 M“ 9L 984 98 'Ce  |VL 'TCe |9C 'Bs 91 ‘62« té 9L°0%s |LL Ts
A L
20 2le 9L°98¢  |98°Cs _ |P12%s [92°6s (9162«  [29°Cs 0L°0%s |LL'Ze [°Z 'ON TWIOUAIH toddp)
VA P 2 O i [:1 2 S I S T €Lle _|16°6s__ 66°9TLs_ _ |9L°0%s _ |vF'094_ 6L Bs
0L 2T+ 79 T1s €L'Ls |16°Cs [66°9TTs [92°0Pe  [FP094 [64°8s |7 ON wiowpqy foddn
BB Ry 08°6. MM “wm.. E80F (G671C, |ZZa (0872 |ESELe PG, 190 96 Te__ |29 °€s
ww \N&. % m 98 ‘6s € LT« o 96 '1Cs G s 06°'Le |88 €T« % m. o m 96 'Ts 129 'Cs ---.-...w..hﬂmmmﬁ.nb%mwmm%ﬂu
h'SEl, [eL'ETl, 9T |99 61°€l,  (9T°€s__ |€070Ls |*"7°7"" 9223|1901, leg'Th lopee  [-oTiT WIOUA[T JoM0rf
b3 I V€ Be 08 Ze I (X T ¥ . () £38H
e (167 - (20 2« 0% [TTTTTTT 18T |8  |TTTTTTTTITITITTTTTIIIIIIC S XIpPEH
20984 18 6T« 9L 0T, 00 Qe (S A QL Cs TL°Cs  |LT'Te [PF T2 99 'ETs G0 ‘0« S8 'Cx AB[) oI
.m ”Mm: 0 VL6x m “an' ## M# mc Be  |TTTTTTTT 60 "Cu 6 T 68 "Ge ‘. 99 Do V3 "«
mw “mr 0S0s VL6s ww .m. ere 10 8« 60°Ce__ [26°Ce__ |62 Ce 09 ‘Os QO Fe  |¥Ga  |TTTTTTTTTTTTTC xo_Bﬂm
. - wsyauy
@ |TIIIIIB e S5 LSO PO i M 9% __(6LTe ¥ Te_ |61
86 94 ’ P "Ge 9T "Ce GC'Gs |BL Te P9Te [61°0s |7°77°77777777C Joxny
TUBMRBIN
ponupuo)—£3unc) NIy
m_ﬂ%ﬂw&a ¥ Sy 01 8C | 8203 %1 | [BIOL ZF |27 03828303FT| (BIOL fa2 250183 (820151| 18l0L b4 2 25 0182 |83 01 BT
3&9&8 peq pus 9[3ueIpsnd)
owns SOTOU] Ul SSOUNIIY} PojeoIpul SOYOUY U SSOWHOIY) POIBOIPUT SOGOUI U SSOUHDIY3 POIBOIpTL
.man@ £1039789 yoBd ‘[8}0,], JO SPAQ UT SIAIISAT PALIdJUT JO Spoq Ul S8A19S91 PAJBIIPUT JO SPAq U S3A IS PAINSEIIA

[suo3 33073 Jo suoyyu uy)

PanuIpu0) —SsauUYILY}
pup ‘vpop fo f11qu2a4 2ouvpunqgo 03 burpiosdn paq puv ‘a)fuvipond ‘Arunod fq Ayonmqualy uiaIspa Ul $2643894 (V09 PUWBMO—FT TIAV],



237

ORIGINAL COAL RESERVES

150 0L 1€xs |TP'$3ss (6182 |*7777°77(0G°OT  |69°LT (68 °LTe TLLe _mo ‘Le  {99°Cs  [98°0%s 99 "7 €C Fle |L0Fe |°7TTTTTTTTIBION
.......... 18°s wh Bae ..---..._m— ‘. 9L°'Te |02 °€s R ‘s 3G Te
it [ ALAPER | - Tl I LR -
8C Va TTTTTTTTIEL . 9L°Te  |0Z°Ce TTTTITTTTTIRO e 7S Te STTeTTTTTuosweiii A
hm.N: Y O e LA SF T ‘e 9T ‘Te
...... ----lz91 P B 4R -
ST s I O A i M 98 ‘s e “3mqsagm 19ddn
Les e 0€ Fa__ {T97s 29 '€Te L8 °CLs 08 ‘s R
TTeTTTeeet 0€ Fa 197 19 '€Ts L€ ETs ‘. TTTTTTTTETTTTTTTTTTTTE CON
wogyly Jeddn
LI ) 1 VO e (89T __|P8le _[08Ls ___[T€lx____|i€e __[W€le ___
98 "« ¥0'€s 1897 7S "e 66 “Le 1€ °Le L8 1€ "TTTTTR ON
urogyyyg oddn
R (177 ¢ 0L °T TTTTTTTTTTIoL T A T TTes 1°ON
wioyyy J9ddn
108 __[o4r. I (O L | 99Ty |9 Fe ..
10 'Cs 29 LT L8 "0s TL°Cs 79 '9Te 79 ‘Fe “TTTTAIOU Y 1BMOTT
SRR N X 6T [027e ____
T TTTTTTTTI06 2. 6L Ce RN (o IR |
‘punog
00°0F+s (0626245 186°€0Tes |LP°GPT |"7TTTTTTIIG'CY  |06°68 [P0 TWGus [0€'CELks[I1LBs [T 'TTe |LL'VGFe |80z ‘vw 08s |9B'ITe 777777 777TIBION,
T0 FTes |96 Ben 99°'81ss [68°C€T |77 “fer: 0L°C€T  |8L°GTes |10 PTae ioo Lo  fLLFe  [96°Ts --.l---!-_@... T _2 ‘s
99 7 (1% 0L e 68°¢L  |TTTTTTTUIeL” OL€l  199°T 99 ' - i .
S8 Tl 9L 'Ge 96 Te N TTTTTIRY €T G8 Tle 00 °'Lse |LLFe ]96°Cs TTTTTTITTTI9L T _2 ‘e STTTTTTT uoswelM
6G 9pTs  {€0°69+s {9€'€Tes [T2°61 | °777°°7[09°CT |IG'L 99 ‘6Ls L0°09+ |18°9Ts |8L°Ce_ {08762« twa ‘96« 3L 08+ [98 To -
O (4 ! 12°L L SO I L S Lt » T
6C '0FTs (6900 P19 “77199 6. 1005« [18°0Z+ [8L°Cs J02°60Te |TG'96s 2L°08s [98°Cs |~ R 1
*ON WogH[| add
LLTLTe  |TO'094e  [9L 'Bas SL'IT 7777709 S1°8 $E 69 G€ 98« |68 10« |01 To |99 0LTe  |TP 'S8T |29 8« |09 e
I (. X C1 '8 2203 SR D X o1°8 N e
LLTLT.  |TD 00 09 'Ta T ¥ 694 7€°08s [68°'1C+ [OT'Te [P OLTs |[2P'GETe |20 P8« |09's N 4
. “ON wioyH(H Teddn
9V T 80°B0es |GL'6Zxs |BETF |TTTTTTTUIOBPE 16G°OT  1OL°0C. 09 Te__ 1€ °YCa_ 138°6s  1F131a 76 Te 06 "8+ __ 173 €s
4 69 91 68°TF  |T7TTTTTTI0BCFZ |69°9T | o
9% e 8 "€Ce 91 €T - _on ‘98 39 Te  108°F0s |36°6s  |PTFTe 76 "Te 96°'8s |P0€e TN
*ON wogy[qg odda
9F ‘e 1 ‘Ta (e 9% °« 1 'Te “PISRIQ yosdg
P188s Wm mw _mw L2 _mm“@mu 8€ o [09°Cs__ 10908 6G L9 69 6s__ [23€s__ |
P1 884 €8 "LTs 08°0Cs [8€°Fs [09°Ts__ [09°08s 65 'L9s 69 6e___[39°Cs__ |77 TUIOUIATH IOMOT
8L°CTa_ 91 6+ 0% '9a__ |G €s €C0Le __ |88°0L, _ [~7-=7=--|==-""-—-
6L G ST ‘B 07'Qe  [QL°€e |"7777T777(ER 014 €€ 0T« - TTITTTTTTTT U H
ST Pls IO mm M L e (9622 S D - K1) £0 01
ST T STTTTTT(GE He (49 23 I --------_mo ‘0Te €0 ‘0Te N 23p1a 81D N1 g
66 "« 14914 16T o AN 66 "« 91 " -
454 L18°T - - _
66 Os | F1Te [ 91" A8[] oIId



COAL RESERVES OF EASTERN KENTUCKY

238

€660V ‘T4a (66 69+ |00 'B68ss |00 T194s [13°LTF (247 08°66 (PO °PIE |IC°088s |OL'9Ps |¥8°00Ta |23 '€8Ta [TT°Z2Le [90'TIPs |98 LOTs |69 €TTs |”7~""""777777[830L
18°70xx  |LV Ls €S Thas  |LE8CTax  |SLET |TTTTTTTTIVRT I8°T1 |9 984 66 Ts  JTL°TCx 19974 L8 "Ela 8Y ¥ 8E Bs 1S w ' '

GLET N s &4 18 °T1 CL€eT TV S J5:34 3 SO N U D e e
79 '8« LV L 60 0¥+ 90 Ts Tttt TN “7T|9C 98 66 %« [TL7T18+ [99 7« 18 °¢ls i 8E8x (197 STttt 'ON
wiogyg ddn

TLTLTes 166 '88s L8094 |08 Toxs |L9°T€ |TTTTTTTT 91T [TP°9T |40 ‘9%« 06 ‘8T« 160 T+ 180 '€+ |8V €6+ G0 "0Ls 09 T%x  {18°Ts

A 91 'G1 17 91 200 ¢S 9I°ST  [TP'9T  |"77° R AR U O PO PO M

GG 6ETs |96 88+ TL CFe (225 7 i R Tt “TT1L0 9P 06 '8Ts |60°7C« |80°Cs  [BF 'E6s G0 0L« 79 °1Ce |I8'T4 |7777777TTTTTZ ON
ulogy(y JIoddpn

99°Z+s T 94 66 "Sux 98 TTes [Z1CT  [T777°777100°€ (4% bE 9« 126 196 T4 03 "8+

2131 A ) 216 B R I TTomTee

P97 TT°9« 66 "Gs by T 128 96T« 0G ‘84 Tremme “TTILON
uloyyig dJeddpn

C9°GGs  |0€ Ba 09 9%+ [CL°SCas 19908 |TTTTTTTC 0v ST  |SL°IC |69 Ba I 8% 0T

ggr9g [TT77T TTTTUloR et q1°1g qeee  |TTTTTTTT (01251 SN 11 S ¢ 2 D IO DU o T

2061+ 0F "€+ 02 °TT« LS |77 I R I S i TTTTTTTTISR 9a 8% ‘0T« -7 (¢)Ieuued Joddn

80 198+ [3LTe VL V8as |09 T804+ (01706 [TTTTTT 08°L 0828 (99 0L R M € "T0Ts

2€ ‘T0Ts  |GL'Ge $6 9%+ {9989 |TTTTTTTTTTTTTPIRMIN
62 FTx {19704

61 288+ |96 880G«  |9G Th» |69 S~

A “clsrat S SRS i it S I
677896+  [FL 808« (00 6¥4 6L %Ts |16°9s |- 61266«  |96°88%: |00 Ths [69°Cx |*TTTTHIOWIY 1OMOT
T 26 034+ R A 10°6Lx_ (8908 |07 029 __[ST 1.

7 2951 RS ISR B O N SO S L

9668 [TTTTTTT|0g s R R 10°6Te 189°08  |T"TTTTTTTlog 9w |8TCRLe |TTTTTIS TT(2)ASeH
86°F  [997s (2% 8L°€ g8 T 88"y R i R i I S O RS
05 °09sx- (26735 |28 LOxs 65 Tx _|6LTLs |""777"|BT6s [e87Te  l88°2x |-

69 Tx  J6L'ITs |°"7""777I8T "Ba 82 'Ts [1: 20 7 S S TTTTTTROIMSTH

Mm “wmmi Y9 lux | Wm Hmm.. V8le . |989s [P0 Lbe [PE766x _[08'9Cx 164 7T9x (G4 0T« _
LT P61 ¥9 LOx YT 89« 78 "0s GE "9 9 "LV«  |PE "66« 08 "9G« 6L°19% [SL°0Tx |~~~"""""-~~wmreySulgl
T6 TETxn [TV Gxn LY 'CTxx TTTTTTTLO 1. 190768k (|61 82 29 ‘O VL €la |07 "Bs
00 %S LLT 99 * i Il It Rt Rkt R R _
16 '8 G9 O« 18 ‘F2» Tt 29 ITe G068« |61 ‘8T« GO ‘O $1°€T« |OF 8« Tttt STTTTTTIORTY
. : ‘puldey
ponunRUO)—AuN0D oxIg

Ty | w | wosw| s |muy | o lmown ‘ o3| 1e0L | @ |ovoisp|stolT| 1oL | ob  |25018E|8TOtET

hun_w%o - paq pue sj3ueipend)

o SoUoUI Ul SSOUYDI) PLOIPUL SOOI Uy SSOUNIYY POYEOIpUI SoUPUI Ul SSAUNIYY PEAIDUI

-ﬂwmzd £10307€0 [OBO ‘[20L, J0 SPaQ UT SAI0SA1 PALIJUT JO SPaQ UT SAA IS PRJBOTPU] J0 SP9Q UT S9AISAI PIINSEIAL

[suo 1I04s jo swoT[Tux uyj

PaNuUI}u0)—SSoUYILY)
pup ‘vppp fo AipiqpaL ‘ouvpungp 0} burplodIv paq puv ‘afuviponb ‘firunco fiq RyonqusIy u.ISDI UL $9443$3L (00? (OULSUO—'TT EIAV],



239

"ORIGINAL COAL RESERVES

¥6°¢ R - N 962 06" |7 R it Vi $0 ¢ TTTTtTTUIse0 (9072 _ ===t ores01 43umop
6°¢ [ 960 962 060 smeeef---e---logg O Tt 860 (907 |7t T Tt I aladgyeeg
“A310 4e1)
Ajuno) [Pmog - .
28 °GS8 ‘Gae |30 "8G0 ‘Gux [8G 888 ‘Te+ [V ‘806 ‘T [SE 626 ‘1|08 FIT 8289 (12 18T ‘I|FP ‘099 ‘Tas 1€ "GThes(8E FE++[SL 0004 (8 'COL Tus|8F BTG ‘Tas |GV "18944|89 'SCT« |-~~~ "[8103 A9uUNO)
66 789 ‘Tas [P0 '68Fas |08'982ss [0G 'GOFes [99°9GL ([8G°T8  (32°G9E |98°66C [LO '8SPes [EL LTIT+x|06 19T+ PO '6Ls _3 ‘OThes (60 08C+s |89 60T4e99°024 [~""""77" 13 UN A
12°08Tes [09°C8ee  [CT PLes |69 08¢s [€8°8F |SP'C cg'61 [e882  [90 99, 80°0Cs (80° (€898  1987°99:  {68°LI« [8S T
£8 '8 i) oS ‘61 £8 '8 8387 |Sv'C 9661 [€8'€% e il R SR
8¢ ThTe 91708 1S PG 99°0s  |TTTTTC i O i I 80 °'0Cs [80°Cs |88 °C8s 08 04 68 LTs [8G'Ts [""77777"" UOSTIBI[[I A
G0°GET+s |9 TZ¢s  |GE9Sxs  [BTLSss [08FIT [90°L 8L°8S  [96°8¢  [¥8 LIs ¥C Tx |00 Cs  |TP Ts ¥ B
08 %11 [90°L 8L €S 96 ‘€S 08 FIT (902 8L°¢5 [96es [T Ut e Rt
S5 004 (202 P F42 TN e [ i R i HAN TG % (2278 [17C W2ee |77t T S € ‘0N
: . ulogyiyg Jeddn
6€'060+s |SF L9ss |00 TLTss [98°9Ges [26769T [68°6T [pS°GOT [PS 7€ (8T €IL. 6809« {90 12+ |PT €T 1291+ L1°9s
16651 (68761 %G 60T (¥ 'BE 26°6ST (68 6T {$G°GOT (¥SPE [-°°° U R e R
oF98Ts PG L¥s 90 29+ 2818 | B "8 €11, 68°00« [90°1C+ [P1'€C+ 1291 P25 PO - TAPOR """g 'ON
) uiogyiyg Ieddqn
S1°08%+s TP 'Bas 7€ '86++ |86 CCTss [2F96 (29T 2822 {8P°GL |C1 708 61 'Ch» [T7 98« |69 '6G+ 8% O €8 28
2% 96 29 1 28 ‘22 8P ZL ZF 96 129°T A T s S R e ] Rk el semmese
1L°88Ts 6L Le 20 ‘9L« 06°6Fs |7 77T i et 2108« 61'Chs |29+ |6 '€Se 82 '9s €8 28 TrTmTemeeees 1°ON
ulogj|yg 1eddfn
29°0%ss |I€TCax |I€ “tttmtteetIsg el (0981 [89° R 86 % 662 |7 7198 Tes |31 Tas ¥
¥6 52 €9 ‘1% 8¢ ~cmmee--tlgg el {09781 [89 |t T86v. legT 68 T N el i Toneee
89 897 | OO R b I - Rl S i TTTTUI89 . 89 ' ST 19312101,
90 6Les  |98°GPas |IS9Tsx  (68°0ss  [9FTT  [PPL oL¥T  [63°¢  [PPCI. OT'Cs  [ST's  [9T°GPs 61 L8x 279 (97 'Ta
9% 1% 1 oL b1 62 'S %12 |#¥T (T A T S A il Bt N e e
09°2Ss |3 Fhe 8 ‘T« 09°'Te |77t St e “lv¥ Bl OT'Cs  [ST's ) 60 'L+ -7 pIsylQ qosed
68 02 s (k] 78 ‘ST 68°0C {TTTTTTC ¢0°g K1 SO S U S STTTTTTee S 3119
%6°'¢5 |7 “=""|%6 '€ S 1% < i | 8- 0 i €3y ¢ -39 SR e e “2IngsaNgp 1omoT
1S°SH8es (96 °TLTes [89°0FTas [$6°GZ4x  |S6°6IT [6€°08 |TB-OL (SL'6T  [€9°8C. 16°Ghs |7777TTTTN0L9T. 198621
£6°611 |68 08 15 0L £1°61 €6°611 16208 [P0, ([EI6I |- "-"-"tmyTToTToTomoet e I A ST
¥9°62%s (99 TFTs (L2 '9ls 3 T i S R S S 16°GFs ("7 “TT10°29Ts (58 °63Ts “TTTrwiogyg Jemo
9L'09+s |83 ¥0s 1L ¥oes  [LLLTes  |€6°93 |"7777777ISB°ST (86731 |98 ¥Cs $€ Qs [627Fs  |LFCTe  |G0°TIs
£6 9% S (T ¢ 86 21 L EL S S O S S N e A
£8 684 8 V0 92 0T+ [ M i I g Shahtl Rt ¥E Qs  [6L7Fx  |LPGTa S0 TTs --eomTeee-unmeH
98°ST 59 'S 05 'S (4% 98°¢1  [$9°g 0S 'S 142 2 coe ISR et e STTToeeme- “-"XIppsH
1963 6 1 05 0T 89 ‘LT 1962 [6v°'T  [ocor (8921 |0t -----19pu £B[) oI g
08°89T«s [TV '€Cs PP 68+ PP OFas  [99°0S |TTTTTC “lor°1z  [96°6 {91768 L5°0Ts  [S8°TLs [28'1a
€905 S () 8 ¢4 96 '65 99709 |TTTT 011 |96 |7~ S DU SN
C0ZTTs  |TP'8Cs ¥6 89 68 0T L9 01+ G€ TTs [£8°Ts |"7777777" ~&e1p) en g
98°6 Rt I 98 ‘6 98¢ [T TEeEen 986 |TTTTTTTTTITTTTT TToTTTreT ittt il et ---~meydurg
SUOSTBIII M



COAL RESERVES OF EASTERN KENTUCKY

240

98 °9%1 $8°1 o109 8¢ €8 LN 82 '8¢ _@ ‘09 [L19P 981 760z [8888 [LI'T @ |TTTTTTTTTT 08 °0 0 [T 18303 £3umo)
oL'9e  |TTTTTTTTTT '8 92 ‘8% 0092 |TTTTTTTT 28 8 _mo VA S | (A1) SRR Rty Rt 1201 (6970  |TTTTTTTTTC 210 g0 [TTTTTTTTTTTT 18300,
988  |TTTTTTTTTC 6L L L1°1T €L°0z [TTTTTTTT 49 °L 9081 P47 - PLL [ T M 21°0 80 [T Ho0ID IoAsag
1777 a9 * 60 L 2 |TTTTTTTT q9 ° 29 ‘¥ LY T e " bl il R I 104 GAIBg
JUOWIBA "IN
99°98 981 6% 0% 12 ‘8% 8P |7 5987 [P0°98 621 81 |2t Lzt lseo | P e R 5101,
9% 18 981 6L ‘8T 28 * L0 T 88'8T [99° 20 31 98°1 16 '6 9% * _ et | il bt it T uospnyg
1t T ¥8 01 79 ‘oF £3°98 jTTTTTTTC 80 ‘G cp°1e  [L391 [TTTTTTTC 80 ‘9 6T°IT 890  [TTTTTTTTTT 89 0 9910 I0ABag
[:h ¢ SN bt 989 9L°F TR I atite 8g'y leoy jooe [Tt 82z |eL0  |TTTmomt|TmtetfTTTt j104 Ueireq
Tu0)sSUIAlT
orer [T 61°¢ 169 _9~ 2 R 291 169 29°¢ 29 °¢ Riiaietid Ifieieinieieiel Ittt I I 3104 ueLeg
SoAQ
£yuno) a)3sBINI0Y
$0°08 19 €% _$ ‘L3 08°'8 859z [¥I'8 _wm ‘0T [90°8 1 4 08°9% [9g°¢T |TTTTTTC 1721 296 Lt L0 [T 18303 £3unop
oL 9 0% org |TTTTTC ogzr [pI8  jogv  |TTTTTC 992 08'¢c [pLr [ L9 we | "TTTTTTHEAI)) 19ATIG
s[Ied puslequInd
ST F1 96 °C 90 6 822 (47 S €2 ° 67 T 1L (492 e 96 'C L1 pL0 [T 104 aE._..MMW £q
€0z [T 8% €1 L9 9 98 21 6L°9 99 69 'L (i* A R Rkl R R - 001D I9A8og
epswng
4&puno) pisemg
speq 11
mwmwww 142 ¥ 0382 | 8203 %1 | 1830L ZF |2y 0182 |8203%T| TBIOL TP |Tp 018G |82031FT| TBIOL (474 T 0187 | 82 01 41
pue peq pus 9[3ueipend
d[dusl Sogour Uy SSIWIIY) pejeaipul SOUOU] U SSOUHOIY} PIYeIIpUL $3goul Ul SSOUIY] pajedlpul
-pend £1080780 o8BI ‘[BJOT, JO SPaq UT $3AIASAX pALIoyU] 10 Spaq U] S9A19591 POYBOIPUL JO SPaQ Ul SIAJISAI PAINSBITAL

[suo3 32048 jo suopym uj)

panuryuo))—ssauyIrYy}
0 ‘vip fo Frqoi)as ‘Gouvpungp o3 Burpioddp paq puv ‘alfuvnipond ‘Aunocd fiq Ayonquady uid}8DI UL $9a13SIL ]DOI 1oubri)—'gl AIdV]J,
pu P paq p (24 q Iy )’ 4 & 1



241

ORIGINAL COAL RESERVES

$€°9T% 107281 _8 ‘6% [L9°12Z [62°¢ 61°69  [6T LT _8 LT 2976  [$8°8T 20T 09°6 218 [Tttt 8305,
£8 091 €0 '€3 08°L11  [2¢°26 €9 '62 TTApg
€8 821 18121  [91°¢ bLTh 90°¢  [L2°0T 20T 09°6 |ox0  |TTtTIToees 0d1[[ef
2991 P12 S 6€ 91 N - £910 1LY
64 P11 ctetleLPIT |9 8e Cidei 2Tk T A A Ak T wep) enig
€271 €2 P1 8L 01 o '¢ - Rl Rt I Jear) uodsg
200119
¥2'9L 262 €0 €1 ¥2 09 ¥z'68 [L6°C gI'T  [eree |88z |TTTTTTTC F2 3 T I A (A & ZE i 123NN 11 By G A 8105
gogg |ttt 821 L1168 L8 '0 - 30 < 4 SO et 2821 981  f"Tmoeees 8z 890  |TTTTTTTToTToo od1[[ef
28T 67 || 165 |62 Rttt MOt Ottt M It e IO U U A8[) oI1g
[ T 66 '9 L¥ '92 £ SLPT {9891 |~ LA TN -2 +) S v 2 S 80  |L6°0 "I wep) enjg
72 20 oLy |7t r4 % SR i (455 GHNE 0z'¢  |TTUC 0ze [T o | o TP J10q jjeuusg
:9puog
€918l (81T 26 "L8 88 26 61 0L 81 198 |77t @’y |pP |7 18301,
] ' B el I 91°¢ 91°¢ i e It I e poje[aLIOun
o S 501 00 '€ €8¢ 127 R At NSS! MRS M SR SSOJAL
173 A e 28 % 28 91 82 'C1 9 % ofrmeees AT
88°0F Tt 20 08 18 ‘01 L8 P1 (2 T 1 S T oL'¢ 0BT |TTTTTTTTooeet 0d1[[af
eIl (360 SR It £g " I A8 eIy
72 B 96 °1 1239 %9 08 . 190z |s¥e |ttt 9% 0 00°¢ [-"TToT- wap) enfg
88 |ttt 88 7 88 ‘G 88 % i i - e e Il ----e===jea1) W0dBg
‘mqIoD
’eg ||t 1272 op0 |- 0r0  [s8°0 80 9670 - 13 N I “wep enig
e[aImoqIsg
£Hunoy LopMm
0888 19°6 1691 9131 (120 TN it 961 _3 Y j0bze P20 S <13 QRN | /0 It eieieieieieieieiel il ittt R 18303 £9umo)
I8 TTTTTTTTTC 2L°9 (A2 528 GUNE Rl (420 SN 7 I (77 T R Y e I Al R Jea10) IeAsog
“[IBIAL [1ed
e 0g°'1 161 [T (e ZL 1 og'T  [22° - el i il (eieieieieietel I 9910 19A83g
:0[[SO1UOIN
67 26 7 R e 26 % 26 ¥ B bt ettt ittt il Ittt I J0010 JeAseg
SUM0ISPIAG
L2°28 G2 '€ 87 '8 P2 01 ge |TTTTTTTC 0Z 0 £0°¢ 70 61 % 'S 80 '8 L e -t - 3801 J9a89g
:opjsumg
£juno) sulepm



COAL RESERVES OF EASTERN KENTUCKY

242

I S ER R 81T 2609 |9z | 226 61T [68°TI 180,
17301 S s R A S 0% foos |- oo farg | [ 2d000 woy,
A srer 9778 A CIS S PO A 172 S o6 |19 [8eE 2910 UM
631 X X L R 68°¢ L.V Asseip
V10 I N Al X N it ot ot i (-0 I e M 020 .80 “ojedng
50T 210 260 i S R gro  jg60 [Tt o1oDY
431D [ouuBD
88 6670 oLog  |pee  feger | 8eTL (8872 (0096 (%60 [08GT (96721 (6678 cL0 ec9 oot | Te10L,
7% S [ I oL 1 e R A 990 [eso || ec0  Jego  |TT|TIn ge'0 - |7 10P1 YBLIBTOEZ
88726 660 0021 le8ve  legee |Ttoo|we fester |wul o jos8 e lstg 520 697 (L0 |TTTTTITC yeLegosz
S S I e %y | T 2 e Sl St [t el Dt Aot Renatsl W Doje[aLI00U )
9% |ootloserlseor feRvT |TTIiITT o O RS 06e_lorv @ |TTII 8°T____[8e°0___ |"TTrTTTmaedoog mo,
I e 9% "0 O N et B < B e ! B Il R Ry R i ity Assuip
STVETLE:
I S R 110 1o || P T s Al ] ! B ] Wl Rt R L (o XL ¢
:sheg
£yuno) ajom
09090 lepr  joere  levver  leLeve [6L8 _3 18 _$ "853 _8 9 {63°%  [96°80T |e1veot lerve w0t 'Ll {1B'er  |TTT Te10} £qumo)
seg (T 1% R XL 907 ezpr feeer [T STT (1230 (09T | TTTTTTTTT P 1810,
N T 190 96 % A e I e e [Tl w90 | 190 [ pojeraLIOOY)
<A 0z 0 ek <A A1) S il LS A0 S A A g1 jg60 |t AR - T I AT
A I 73S 67 0 A 90 |- 1 S LSS 2 R SR M I I I ooItaf
- R 87 1 2 S e At S e Y s by N ] wop amig
SWI89)S
panunuo)—Ajuno) L3IN M
ooy | @ | worse [sorm | wor | o |eyorse|seovt| wioL | o |croisg|szorsr| relor % |eroisg|scornt
3::&8 : - P3q pue s[3uvipend
a@ﬂﬁ $9yoUT ul sSIUNIIYY pajeaIpul S9UIUY ul SSOUXOIY3 PajLaIpul $O[OUI UT SSOUOIY) PoOJedIpUl
-A_v ey £10309%0 U9EO ‘230, 0 Spoq Ul $9A13534 paLIayul 70 SPoq Ul $9A 19501 POIBAIPUT 10 SPAQ U SAI0SO PAINSEITAL

[suoy 3107s jo swoyrux uy)

PaNuIu0)—SSauUYILY]

puv ‘vp fo fijiquigas ‘ouvpungp 03 burp1099m paq puv ‘a)upiponb ‘fipunod Aq fiyonjuad] uLISDI UL $2a49$94 100D DUHLO—ZT TIAV],



243

ORIGINAL COAL RESERVES

/

96°605 (660 logop  [14°70T _8 901 720 ozez [sses jisz  |ezo  fooor eovor ot 1e303 £3umop
o | 59 1 O T e e T T . R 2 s s NS SN Euas— 8108
I S e6°6c  (oer [TTTTTTIITIIlescst feevr |Tooooiontn £z 71 pajEenI00ny
S e I 9s8 |09 |Tn|oizfooe fese |mmoroonleonee (T e R I I N 184000 WO,L
S I 18°0 [E TR 1 T i o .5 S - X T 180 |02

€80T | e80r BB | foe |t 202

A S oo w8 o |Tooofcotieer e | 110 erT

I S e £ L I T e e (LA 5 2 S Ay 86

T i Jo7 1 _ ........................ 67 T - S IR s sMAdyeen

:3mquoualg







INDEX

A Page
Adele coalbed............. 60, 74; tables 4, 5, 11, 12
Analyses, Amburgy coal . 111
Beaver Creek coal. ..o _eeooeommmmaaaaan 131
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Millard coal bed..oaeooo-. 84, 89-90; tables 4, 6,11, 12
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