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FOREWORD

The Kentucky Geological Survey was established in 1854 as the
official geologic research organization in the Commonwealth.
Since that time the Survey, which is part of the University of Ken-
tucky, has continued to build its data base and perform basic re-
search in a number of geologic areas such as energy (coal, petro-
leum, and natural gas), applied geology, mineral resources, hy-
drogeology, and geologic and topographic mapping.

Some of the Survey’s ongoing and future research objectives in-
clude: studies of coal bed continuity, quality, and characteristics in
the Eastern and Western Kentucky Coal Fields; a hydrogeology
study to collect baseline ground-water quantity and quality data in
the Eastern Kentucky Coal Field; a study of the hydrogeology of the
oil shale regions of Kentucky; various mineral resources investiga-
tions including a major study of limestone resources in eastern
Kentucky; subsurface investigations of structure and stratigraphy
related to the occurrence of oil and gas including special projects
on tar sand and oil shale; initiation of geologic hazards research
throughout the Commonwealth; and a study to characterize spe-
cific aquifers in Kentucky that have the potential to supply potable
water.

As an ex-officio member of the Kentucky Department of Energy,
the Survey serves in an advisory capacity to local, regional, and
various State and Federal agencies. Additionally, the Survey
places great emphasis on maintaining a dialogue with the general
public through multifaceted public service activities. Close coop-
eration with industry and public awareness and participation are
essential to the Kentucky Geological Survey in attaining its goal of
defining, understanding, and properly utilizing the natural re-
sources of the Commonwealth of Kentucky.

The objective of this annual report is to provide a brief summary
of the activities in which the Kentucky Geological Survey has been
involved during the past fiscal year (July 1, 1981-June 30, 1982).



RESEARCH

Basic research in geology and hydrology has formed the corner-
stone of the Kentucky Geological Survey since its inception. This
dedication to the identification and characterization of the Com-
monwealth’s vast natural resources has continued throughout the
Survey’s 128 years of service to the people of Kentucky.

The Kentucky Geological Survey maintains a diversified and
comprehensive research program that includes the fields of coal
geology, industrial and metallic minerals, oil and gas, and hy-
drology. In addition, there are a number of energy-related special
projects that are funded by grants or contracts. Projects in all of
these areas of research are described in greater detail in the fol-
lowing sections.

Although research at the Kentucky Geological Survey covers a
wide variety of subjects, it has a unified goal: a better understand-
ing of the geology of the Commonwealth and utilization of the
State’s resources for the greatest benefit to the citizens of Kentucky
and the Nation.

Coal

Kentucky continues to lead the Nation in the production of coal.
This production comes from two great coal fields, a situation
unique in the United States and one requiring a special effort in
order to satisfy the demands for geologic information about these
diverse coal resources. Demand for coal information continues to
increase due to the concern about coal quality and remaining re-
sources, mine safety, land reclamation, and interest in the syn-
fuels industries. The principal objectives of the Coal Section are to
collect geologic information about the coal resources of Kentucky
and make this information available to the public.

The Coal Section conducts a variety of research projects de-
signed to obtain vital information about the coal resources of Ken-
tucky. These research projects involve coal resource estimation
and mapping, coal-mining geology, coal characterization, lignite,
stratigraphy, and geophysical well logging. Data collected are
placed in the public files maintained by the Survey and reports
generated are published by the Kentucky Geological Survey or
other cooperating agencies, or placed on open file.

Many of the research projects conducted by the Coal Section are
funded by State and Federal agencies. These agencies include the
Kentucky Department of Energy, the University of Kentucky Insti-
tute for Mining and Minerals Research, the U. S. Geological Sur-
vey, the Nuclear Regulatory Commission, the Minerals Manage-
ment Service, the Office of Surface Mining, and the University of
Kentucky.

COAL RESOURCES OF EASTERN KENTUCKY

BRANT, Russell A., CHESNUT, Donald R., FRANKIE, Wayne T.,

GILL, Kenneth L., HAMILTON, Joseph P., SLUCHER, Ernie R.,

and SMATH, Richard A.

This project evaluates the coal resources of the Eastern Kentucky
Coal Field. Field measurement of coal beds, which dominated ear-
lier phases of the project, continued during the past year, although
emphasis was on data checking and storage, coal bed mapping,
and resource estimation and reporting. Nearly 20,000 coal bed
thickness measurements have been electronically processed and
stored in the computer. This data set may be the largest of its kind
in the Nation.

Resource estimates are being done on a district basis. The Prin-
cess District was completed and a report is now in press.

The Southwestern District resource estimate has been completed
and a report is in preparation. The estimated 7,430.16 million short
tons is 62 percent greater than previous estimates for the district.
The resource occurs in 25 coal beds; 12 of the 25 coal beds contain
85 percent of the estimate. The estimate is based on 3,600 data
points and 458 isopach maps.

The Licking River District resource estimate has been completed.
This involved plotting 2,000 thickness measurements to prepare
308 isopach maps, and subsequent measuring and calculation.

Field work for the Hazard District was completed, and the entire
data set of 7,700 measurements was stored in the computer. The
measurements were used in a computerized mapping program
that prints out 7 1/2-minute coal map bases at a scale of 1:24,000
and identifies adjacent quadrangles, latitude and longitude at the
corners, and 1-minute marks at the margins. The computer pro-
gram also identifies the quadrangle and coal bed and plots the lo-
cation and thickness of measurement points.

Field work for the Upper Cumberland District is complete, and
approximately 1,300 of the thickness measurements are stored in
the computer. Resource mapping and estimation will begin after



Hazard District is complete.

Work on the Big Sandy District continues; five quadrangles re-
main to be examined, and data from 11 quadrangles in which
field work has been completed remain to be entered into the com-
puter.

Data are continually acquired from geophysical logging of ex-
ploratory wells, other Kentucky Geological Survey projects, and
other validated sources and are incorporated into the data set.

District reports generated by the project will be published in the
Kentucky Geological Survey-University of Kentucky Institute for
Mining and Minerals Research Energy Series. These reports will
summarize the coal resource characteristics with tables showing
the estimated resource by coal bed and maps for the major coal
beds. In addition, microfilming of field notes and coal cards de-
rived from field notes and other sources is in progress. This will
provide public access to the basic data set when the project is com-
pleted. All data generated by this project will be available to the
public at the conclusion of the project.

COLLECTION OF DATA FOR THE NATIONAL COAL RESOURCES
DATA SYSTEM

BRANT, R. A., and PORTIG, E. R.

Access to Statewide coal information requires a data system that
is capable of accomodating the tremendous interest that exists in
both the public and private sectors. The objective of this project is
to collect and organize coal data for the National Coal Resources
Data System (NCRDS), a Federal program designed to disseminate
coal information using computer technology and access terminals
Nationwide. This project is funded in part by the U. S. Geological
Survey.

Coal information is being collected from roadcuts, drill holes,
and mine exposures in eastern Kentucky. The data are organized
into a coal resource data set that includes coal name, coal and
parting thicknesses, geographic location, and analysis number if
applicable. These data are stored in a computer for rapid and easy
retrieval of data by coal bed, county, or reserve district. At this
time, nearly 18,000 data points are in the data set. The computer
data set for the Princess, Southwestern, Hazard, and Upper Cum-
berland River Reserve Districts is complete. The Big Sandy Reserve
District lacks approximately 15 quadrangles for completion. Infor-
mation for all of the eastern Kentucky reserve districts will be
available by 1983.

This project provides a central, easily accessed file for coal mea-
surements that will be of use in resource mapping, coal resource
estimations, and other coal research. It can be readily updated as
additional information becomes available. As coal deposits are
depleted through mining and new mineable deposits are sought,
this data file will be a valuable asset to Kentucky.

GEOLOGY AND COAL RESOURCES OF THE PRINCESS DISTRICT,
EASTERN KENTUCKY

BRANT, Russell A., SERGEANT, Richard E., and CURRENS,

James C.

This report on the Princess Reserve District (Boyd, Carter,
Greenup, and Lawrence Counties) will be the first in a series of six
reserve district reports that will describe in detail the geology of
the Eastern Kentucky Coal Field. This comprehensive report on the
Princess District will consist of detailed stratigraphic descriptions
compiled from measured sections, core data, and geologic quad-
rangle maps; a discussion of the district’s structural setting (with
particular emphasis placed on the Princess structural basin) and its
effect on the formation of coal; a historical overview of the district
including historic coal, clay, iron, oil, and gas production statistics;
coal-quality data for major coal beds in the district; and coal-bed
and stratigraphic-section descriptions and bed maps for the more
important coals to demonstrate their extent and thickness vari-
ations. Additionally, this report will discuss methods, criteria, and
definitions that were used to calculate and summarize Princess
District coal resources.

To date, the bed maps, resource calculations, structural
geology, and general geology sections of the report have been
completed and the coal-quality data have been gathered. Com-
pletion of this report is expected in the early part of fiscal year
1982-83; publication will follow.

SULFUR IN KENTUCKY COAL

COBB, James C., CURRENS, James C., BLACKBURN, Kim, and

REEVES, Paul

This is a new project initiated by the Kentucky Department of
Energy and the Kentucky Geological Survey. Coal resources are
routinely assessed by bed thickness, which is a major factor in
their utilization. However, since the Clean Air Act of 1977, sulfur
content is also a major determinant in the utilization of coal. This
project will assess Kentucky’s coal resources by Environmental Pro-



tection Agency (EPA) standards, which combine sulfur and Btu
values into a standard for compliance with air emissions regula-
tions. The current standard for coal is 1.2 pounds of SO, per million
Btu. To meet this standard a Kentucky coal with a Btu value of
14,500 would need to contain no more than 0.9 percent sulfur.

The distributions of sulfur and Btu content for 12 major eastern
Kentucky coals and four major western Kentucky coals are being
investigated. The organic and pyritic sulfur distributions in these
coals are also being determined. When the sulfur and Btu distribu-
tions are combined with the calculated resources for each indi-
vidual coal, then histograms and probability curves relating the
percentage of resources that occur within the EPA classes for com-
pliance and noncompliance can be constructed.

Statistical inferences from these studies enable the pradiction of
the percentages of coal that would be affected by changes in the
Federal Clean Air statutes. Congress is currently considering such
changes, which would have profound effects on Kentucky’s coal
industry.

A publication that will present sulfur, Btu, organic sulfur, pyritic
sulfur, and coal resources for 16 major Kentucky coal beds is being
planned. A format for this publication has not been decided.

COAL RESOURCES OF THE DANIEL BOONE NATIONAL FOREST
COBB, James C., SCHREIBER, Anne, GROSSNICKLE, Effie,
CHESNUT, Donald R., SMATH, Richard A., and SLUCHER, Ernie
R.

The Bureau of Land Management and the Minerals Manage-
ment Service have determined that an assessment of Federally
owned coal in the Daniel Boone National Forest is needed for for-
est-land management. The Kentucky Geological Survey is cooper-
ating in the project by providing data on coal in the National
Forest and expertise in core description and stratigraphy.

Twenty-one cores have been drilled. Coals in these cores were
sampled for chemical analysis. The cores are stored at the Well
Sample and Core Library of the Kentucky Geological Survey and
will be available for public inspection upon their release by the
Minerals Management Service. A data file listing all coal core and
outcrop information for the Daniel Boone National Forest was
completed.

A publication giving all core descriptions, chemical analyses,
and geophysical logs is being prepared by the Minerals Manage-

ment Service. Assessment of the Federally-owned coals is still un-
derway.

GEOPHYSICAL WELL LOGGING

COBB, James C., and SMATH, Richard A.

Geophysical well logging is an important data-collection tool
used in geological research. It is particularly valuable for studies
related to coal, oil shale, tar sands, ground water, and engineer-
ing problems. Well logging involves the lowering of wireline
devices into boreholes in order to record properties of the rocks
with respect to depth. Properties such as electrical potential and
resistivity, radioactivity, rock density, and borehole diameter are
measured.

The geophysical logs give important information such as depth
and thickness of coal beds, aquifers, and aquicludes. Geophysical
logs are valuable in coal resource estimates. They are important
for stratigraphic and coal correlation studies. They also provide
data on coal and ground-water quality.

Well logs constitute a permanent record of subsurface informa-
tion and are placed on open file for use by the public. The Coal
Section has geophysical logs for purposes of coal geology from ap-
proximately 110 boreholes in Kentucky.

An open file of all Kentucky Geological Survey logs, indexed by
county, 7.5-minute quadrangle, and Carter coordinate location,
has been developed. Geophysical logging is a continuing program
in support of a broad spectrum of Survey activities.

ACQUISITION, STORAGE, AND CLASSIFICATION OF
ENGINEERING AND GEOLOGICAL DATA FOR SURFACE-MINE
DESIGN AND RECLAMATION

COBB, James C., UNRUG, K., TURNER, J. G., and BOLTON, J.

C.

This project is a cooperative effort of the Kentucky Geological
Survey and the Mining Engineering Department of the University
of Kentucky. It is supported by the Federal Title Ill program (Public
Law 95-87), administered through the University of Kentucky Insti-
tute for Mining and Minerals Research. Information has been col-
lected on cores from Kentucky coal fields, and engineering tests
were performed on rock samples from these cores. Over 1,200
tests were performed, and the results have been stored in the Uni-
versity’s IBM 370 computer.

A series of programs that allow the user interaction with the



data base was developed. Program 1 gives the results of all engi-
neering tests on each rock type. Engineering tests include slake
durability, punch shear, direct shear, and Brazilian. Program 2 al-
lows the user to examine engineering test results of the rocks with
respect to depth. Program 3 allows the user to compare test results
with each other. Only two tests can be compared at a time. The in-
formation is given in tables and graphs. Program 4 allows the user
to list geologic descriptions of the cores in a three-digit number
code in the classification of Melton and Ferm (1971).

A report on this testing program and a description of the use of
the data base are being assembled. A final report including all
results and methods and the significant findings will be published
by the Kentucky Geological Survey. The computer programs and
data file will become a permanent part of the Kentucky
Geological Survey data base.

STRUCTURAL AND STRATIGRAPHIC STUDIES OF LIGNITE IN THE
JACKSON PURCHASE AREA OF KENTUCKY

COBB, James C., and WILLIAMS, David A.

The great emphasis now placed on domestic fossil fuels has
come fo include resources previously thought to be of only mar-
ginal economic interest. Lignite (low-rank coal) is one such fossil
fuel that occurs in Kentucky. While lignite has been used as a fuel
in Kentucky only locally, it represents a resource of unknown po-
tential. Therefore, the Survey, in cooperation with the Nuclear
Regulatory Commission, undertook a limited study of lignite in the
Jackson Purchase region. One purpose was to collect general data
not previously available on lignite. Another purpose was to deter-
mine faults caused by earthquake activity in the area. Lignite beds
were used as marker horizons to assess offset.

Data from four bore holes drilled for this project and other sub-
surface data were analyzed to determine possible offset on a sus-
pected fault near an earthquake epicenter in the New Madrid
Fault Zone in western Kentucky. The drill holes penetrated uncon-
solidated Eocene and younger sediments of the Mississippi Embay-
ment. These holes were located along an east-west line that inter-
sected the northeast-trending lineament of the suspected fault.

Lignite was found in each drill hole. Maximum thickness of the
lignite was 3 feet. Correlation of lignite layers, geophysical logs,
and drill cuttings suggests that the lignite was deposited on a gent-
ly rolling, westward-dipping surface. This surface dips westward

at approximately 23 feet per mile. The underlying Wilcox For-
mation is reported to dip westward at 23 feet per mile.

No evidence was found to support the presence of offset on the
suspected fault, but the inability to unequivocally correlate the lig-
nite deposits made it impossible to rule out the possibility of a
fault. Furthermore, the similarity between the dip of the Wilcox
Formation and the dip of the lignite horizon suggests no offset
along the line of the drill holes. Five possibilities about the occur-
rence of a fault in the area investigated are: no offset due to fault-
ing exists, the suspected fault was not intersected by the line of
drill holes in this report, the presence of unconsolidated deposits
may have dampened effects of faulting, offset due to faulting ex-
ists but is too small to detect, and offset on the lineament occur
only to the south and died out before reaching the study area.

This study was completed during the year and will be published
by the Nuclear Regulatory Commission. The report is titled, “’Cor-
relation of Lignite Beds for Fault Identification in the Mississippi
Embayment Area of Western Kentucky.”’

SAMPLING AND ANALYSIS OF EASTERN KENTUCKY COALS
CURRENS, James C.

In May 1979 an ambitious 3-year program to collect 600 channel
samples of coal from eastern Kentucky, for conventional and
trace-element analysis, was funded by the U. S. Geological Sur-
vey. The purpose of the program is to develop an extensive coal-
quality data base for the evaluation of the State’s coal resources
and to provide data to the coal industry. The project is now draw-
ing to a close, having successfully collected over 90 percent of its
sampling goal.

The Kentucky Geological Survey described the coal and its en-
closing rocks and sampled the coal, using procedures established
by the U. S. Bureau of Mines that were adopted by the U. S. Geo-
logical Survey. The U. S. Geological Survey analyzed the samples
for basic coal-quality parameters and trace-element content. The
objective was to collect samples from as many coal beds as possi-
ble with as wide a distribution as possible. This goal was largely
met.

Through the end of May 1982, over 540 full-thickness channel
samples had been collected. Approximately 40 samples were col-
lected by other Kentucky Geological Survey researchers and seven
were contributed by the University of Kentucky Institute for Mining
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and Minerals Research (IMMR). IMMR also provided assistance
with sample preparation and analytical support. A detailed set of
records has been kept to record the location of each sample site
and its geologic conditions.

Currently, these data are being edited and compiled for an
open-file report on samples collected through January 1, 1981. It is
anticipated that this report will be available in late 1982. A second
report on all samples will be compiled at a later date.

A comprehensive file consisting of over 2,000 analyses of coal
channel samples has been constructed as part of this project.
These analyses are the products of published and unpublished
data from a variety of sources from 1913 to 1978. This has become
a valuable source of coal-quality data for Kentucky.

Coal-quality maps that delineate the variations in moisture, ash,
sulfur, and Btu contents for each of the major coal beds in eastern
Kentucky are being prepared. Coal-quality maps of the Fire Clay
coal are completed and on open file. As coal-quality maps from
other coal beds are finished they will be made available for public
use.

COMPUTERIZATION OF COAL-RELATED DRILLING RECORDS FOR
KENTUCKY

SERGEANT, Richard E.

The Kentucky Department for Natural Resources and Environ-
mental Protection is compiling an index of information pertinent to
the Federal Surface Mining Control and Reclamation Act of 1977
(Public Law 95-87). This index will be used by coal operators who
are seeking data necessary to prepare mine permit applications
and by the Department for evaluating these applications. An im-
portant component of this index is a listing of coal-related drilling
records available to the public for the Eastern and Western Ken-
tucky Coal Fields.

With the support of the Department for Natural Resources and
Environmental Protection, the Kentucky Geological Survey is com-
piling and computerizing such a list. Existing drill record files at the
Kentucky Geological Survey are being encoded into a standard-
ized format. These sheets contain information on drillhole loca-
tion, elevation, total depth, and operator’s name. Additionally, if
there is a core available and if geophysical logs have been run, it
is noted. These data are then entered into Survey computer files,
and copies of the computer files are transferred to the Department
for Natural Resources and Environmental Protection. Most of the
western Kentucky records have been computerized and are being

11

checked. Eastern Kentucky records will be completed by early
1982. This system allows new records to be added as they become
available.

FACTORS AFFECTING COAL DEVELOPMENT IN THE WESTERN
KENTUCKY PART OF THE ILLINOIS BASIN

SERGEANT, Richard E., and BINGEMER, Roxanne

The United States has established the goal of energy indepen-
dence by the year 2000. To accomplish this it will be necessary to
accelerate the development of the coal resources in the lllinois
Basin (parts of Kentucky, Illinois, and Indiana). Increased coal pro-
duction and development of synfuel alternatives require heavy
concentrations of people from the mining and construction indus-
tries and capital investment for equipment and construction.

Development of this nature could have a severe impact on rural
settings such as western Kentucky. It is essential that this impact be
mitigated wherever possible by comprehensive regional and local
planning. To this end, the U. S. Geological Survey has funded the
Geological Surveys of Kentucky, Illinois, and Indiana to compile
coal and coal-mining-related data for their respective portions of
the lllinois Basin. These data, which include information concern-
ing reserves and resources, coal quality, mined-out areas, hy-
drology, reclamation, hydrocarbon exploration and production,
and limestone have been compiled into ““easy to use”” manuals by
the School for Political and Environmental Affairs at Indiana Uni-
versity. These manuals will direct the user to sources of specific in-
formation. Data compilation was initiated in January 1980 and
was completed in June 1981. Presently, these manuals are being
prepared for publication.

Workshops to acquaint the public with the results of this project
are planned for the fall of 1982.

INVENTORY OF MINED-OUT AREAS IN THE WESTERN KENTUCKY
COAL FIELD

SERGEANT, Richard E., and BINGEMER, Roxanne

The Western Kentucky Coal Field includes all or parts of 17 coun-
ties in western Kentucky. It is the southernmost extension of the
Eastern Interior Basin (lllinois Basin), and is contiguous with coal-
producing regions in Indiana and lllinois.

Coal has been mined in western Kentucky since 1820, but de-
spite this long history of mining activity, estimated remaining coal
resources indicate continued production well into the twenty-first
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century. A recently completed study by the Kentucky Geological
Survey estimated that original resources in the Western Kentucky
Coal Field exceeded 40 billion short tons, while coal remaining is
estimated to exceed 38 billion short tons.

Because of its extensive coal resources, plentiful water supply,
and central geographic location, western Kentucky will probably
be the site of synfuel plants and new electric power plants by the
year 2000. These facilities as well as increased mining activity will
accelerate urban and industrial development. To properly plan for
this accelerated growth, it is imperative to have precise knowl-
edge about areas where coal has been mined on the surface and
underground. Although a considerable amount of data on mined-
out areas exists, records from public and private sources must be
compiled and synthesized to create a comprehensive file on
mined-out areas.

This project, funded by the U. S. Geological Survey, will under-
take an extensive inventory of the more than 4,000 known under-
ground mine maps for western Kentucky. During the first year of
the project more than 1,500 maps were photoreduced, most of the
reductions having been plotted and digitized for computer storage
and retrieval. Additionally, maps of areas mined underground
were secured and photographed from a number of private sources
to augment official records. The results of this project will be a
comprehensive index of the geographic location and magnitude
of mined-out areas in western Kentucky.

This project is scheduled for completion in the summer of 1983.

STRATIGRAPHIC ANALYSIS OF THE AMOS AND FOSTER COALS IN
THE WESTERN KENTUCKY COAL FIELD

WILLIAMS, David A.

Although limited in extent, the Amos and Foster coals of the
Western Kentucky Coal Field are mined and represent sources of
medium- and low-sulfur, low-ash coal. The purpose of this project
is to investigate these coals by use of borehole and outcrop data,
analytical work on coal quality and composition, and stratigraphic
determination. Approximately 100 outcrop and core descriptions
have been made, and preliminary cross sections and isopach
maps have been completed. Twenty coal samples have been
analyzed by the U. S. Institute for Mining and Minerals Research.

A study of the macerals in these coals is also underway in con-
junction with the stratigraphic study. The petrographic research is
being done in cooperation with James C. Hower of the University
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of Kentucky Institute for Mining and Minerals Research.

This project is scheduled for completion in 1983, and the results
will be published by the Kentucky Geological Survey. A prelimi-
nary report on this work was presented to the Geological Society
of America at Purdue University in April 1982.

STRATIGRAPHIC FRAMEWORK OF COAL-BEARING ROCKS IN THE
WESTERN KENTUCKY COAL FIELD

WILLIAMS, David A., WILLIAMSON, Allen D., and BEARD, John

G.

The coal deposits of western Kentucky are an important energy
resource for Kentucky and the Nation. The purpose of this project is
to present a stratigraphic framework, based on 32 core holes, to
enhance coal exploration and development of this region. West-
east and north-south cross sections have been constructed to illus-
trate correlations of major stratigraphic units in the Western Ken-
tucky Coal Field.

Stratigraphic determinations in the Pennsylvanian System of the
Western Kentucky Coal Field are difficult because of the cyclic
nature of the deposits. However, certain stratigraphic markers are
found to be useful. The Springfield coal (W. Ky. No. 9) and Lead
Creek Limestone are the principal stratigraphic markers used in
this project. Stratigraphic correlations above the Davis coal (W. Ky.
No. 6) are considered reliable, but correlations below the Davis
coal (W. Ky. No. 6) remain provisional. Lateral continuity of the
coals in the Pennsylvanian strata decreases below the Davis coal
(W. Ky. No. 6).

To preserve the geological details in the 32 cores that were
analyzed for this study, the core descriptions are being published
as an appendix to the report. The cores themselves are available
for examination at the Kentucky Geological Survey Well Sample
and Core Library.

This project was completed during the year and is being pub-
lished as Kentucky Geological Survey, series 11, Information Cir-
cular 8.

PENNSYLVANIAN STRATIGRAPHY OF WESTERN KENTUCKY

WILLIAMSON, Allen D.

Although the Western Kentucky Coal Field contains approx-
imately half of the coal resources in Kentucky, and although a sig-
nificant fraction of Kentucky’s coal production is derived from this
coal field, no comprehensive classification has been prepared for
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the coal-bearing strata of this region. The objective of this study is
to establish a comprehensive rock-stratigraphic classification for
the coal-bearing rocks of western Kentucky. Secondary objectives
are to designate and describe type and reference sections for the
Pennsylvanian System, to correct various miscorrelations, and to
develop an informal coal bed nomenclature.

Over the past 20 years, detailed studies have been made of
small parts of the Western Kentucky Coal Field; however, the lack
of a standard for classification has resulted in some invalid re-
gional correlations and confused estimates of coal reserves, qual-
ity, and stratigraphic position. This study will enable coal industry
personnel to make more accurate estimates of the extent, quality,
and mineability of coal in western Kentucky, and will provide a
necessary basis for future coal development.

A tentative biostratigraphic framework has been constructed
and criteria for defining rock-stratigraphic units have been devel-
oped. Construction of isopach maps for each major rock unit is in
progress. Surface data are being utilized where available; how-
ever, a major task of this project is the interpretation of subsurface
data, most of which consist of oil-test records.

Subsequent work will involve a compilation of western Ken-
tucky coal bed names and their positions in the stratigraphic sec-
tion. Redundant, archaic, and miscorrelated coal bed names will
be rejected and new names will be selected if necessary. Insofar
as is possible, each named coal bed will be assigned a reference
locality or reference core.

The final phase will involve the construction of a standard strati-
graphic section for the Pennsylvanian System of western Kentucky.

Upon completion of this 5-year project, a report outlining the
Pennsylvanian rock-stratigraphic classification for western Ken-
tucky will be prepared and a bulletin of stratigraphic names, their
correlation type sections, lithologic characteristics, and strati-
graphic position will be published by the Kentucky Geological Sur-
vey.

THE PENNSYLVANIAN-AGE CASEYVILLE FORMATION IN
WESTERN KENTUCKY

WILLIAMSON, Allen D., and BEARD, John G.

The Caseyville Formation of the Western Kentucky Coal Field
may contain resources of high-Btu, low-sulfur coal. This study is to
aid in the exploration and development of coal beds in the Casey-
ville Formation. Most of the coal currently mined in the Western
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Kentucky Coal Field has sulfur and Btu contents that render it
unacceptable under current Federal regulations. The high-sulfur
coal can, however, be blended with low-sulfur coals to produce
an acceptable feedstock in compliance with Environmental
Protection Agency standards.

This study has been extended because of the acquisition of four
new boreholes that penetrate the Caseyville. Two cross sections of
the Caseyville have been completed and an isopach map is being
prepared. A rough draft is nearing completion.

This study is expected to be completed by January 1983.

INDEX TO COAL BEDS IN THE WESTERN KENTUCKY COAL FIELD
WILLIAMSON, Allen D., BINGEMER, Roxanne, and BRANT,
Russell A.

The purpose of this project is to catalog the important coal beds
of the Western Kentucky Coal Field and to summarize their distri-
bution, thickness, stratigraphic relationships, and quality. This in-
dex is expected to be used by coal industry personnel who wish to
identify and correlate coal beds in their locality, private citizens
who wish to obtain information about the coal on their property,
and others interested in obtaining information for a variety of
reasons on western Kentucky coal beds.

The most widespread and economically important coal beds in
the Western Kentucky Coal Field are the Mulford (W. Ky. No. 9)
and the Herrin (W. Ky. No. 11) of the Carbondale Formation. These
beds are restricted to the central part of the coal field, where they
have been mined extensively. Of secondary importance are the
Paradise (W. Ky. No. 12), Wheatcroft (W. Ky. No. 13), and Coil-
town (W. Ky. No. 14) coal beds, which are mined near the center
of the Western Kentucky Coal Field, and the Davis (W. Ky. No. 6)
and Mannington (W. Ky. No. 4) coal beds, which have been mined
near the southern rim of the coal field; all of these coal beds have
been mined in western Kentucky. Other less extensive coal beds
are found throughout the Western Kentucky Coal Field.
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Industrial and Metallic
Minerals

Industrial and metallic minerals play important roles in the cer-
amic, chemical, construction, metallurgical, and related indus-
tries. Mineral commodities produced in Kentucky during the 1981-
82 fiscal year included clay, dolomite, fluorite, gravel, limestone,
sand, sandstone, shale, and sphalerite. Investigations by staff
geologists were focused primarily on the identification and
characterization of carbonate rocks, fluorite, sand and gravel, and
zinc.

One of the areas for growth for the carbonate-rock industry is for
sulfur dioxide removal in coal-burning power plants. Through co-
operative endeavors with the University of Kentucky’s Institute for
Mining and Minerals Research and the Kentucky Center for Energy
Research Laboratory, the Kentucky Geological Survey is address-
ing this subject.

ZINC DEPOSITS OF SOUTH-CENTRAL KENTUCKY

ANDERSON, Warren H.

This project is a subsurface investigation of the Cambro-Ordovi-
cian Knox Dolomite in south-central Kentucky. During the past
decade, zinc mining in middle Tennessee has increased interest
and exploration activity in southern Kentucky. This investigation is
providing a basic geologic framework for determining strati-
graphic and lithologic relationships in the Knox Dolomite in Cum-
berland, Clinton, and Monroe Counties, Kentucky.

Descriptions of cores and oil-well cuttings, and identification
and correlation of marker beds are the basis of this investigation.
Information generated from these data will be used to character-
ize the carbonate rocks of the Knox Dolomite in south-central Ken-
tucky.

Detailed descriptions of two cores and one set of oil-well sam-
ples from Cumberland County have been released as open-file re-
ports. Mining companies have allowed the Kentucky Geological
Survey to examine three additional cores; stratigraphic informa-
tion obtained from these cores will be used in this investigation.
One Kentucky Geological Survey core from Clinton County has
been studied, and a detailed description will be released as an
open-file report during the 1982-83 fiscal year. Subsurface studies
will continue as cores become available.
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BARITE DEPOSITS OF KENTUCKY

ANDERSON, Warren H., TRACE, Robert D., and MCGRAIN,

Preston

A recently completed investigation indicates that barite is a po-
tentially important mineral resource in Kentucky. Barite has been
recognized at more than 170 mines, prospects, and outcrops in 23
counties in central, south-central, and western Kentucky. No
mines were active at the time of this investigation.

Most of the Kentucky barite deposits are classified as vein or
residual deposits that range in thickness from a fraction of an inch
to a few feet and in length from tens to hundreds of feet. Bedded
deposits of barite have not been mined in Kentucky.

The vein deposits are generally mixed ores. Most common co-
products are fluorite (fluorspar), galena, and sphalerite. Because
mixed ores, particularly barite and fluorite, were once considered
difficult to separate economically, many deposits were bypassed
in mining activities.

A report describing the known occurrences of barite in Kentucky
was published as Bulletin 1 (ser. 11).

CHEMICAL CHARACTERISTICS OF CARBONATE ROCKS IN THE
HIGH BRIDGE GROUP (MIDDLE ORDOVICIAN) OF CENTRAL AND
NORTH-CENTRAL KENTUCKY

DEVER, GarlandR., Jr.

The High Bridge Group (Middle Ordovician) is a thick (430-570
feet), widespread body of limestone and dolomite, which, in cen-
tral and north-central Kentucky, is a major source of stone for con-
struction, industrial, and agricultural uses. It is mined at seven sites
in central Kentucky, primarily for construction and agricultural
stone. Limestone from two deep mines along the Ohio River is
used in the production of lime for flue-gas desulfurization, flux,
chemical industries, and water treatment. Objectives of the
project are to determine the chemical characteristics of High
Bridge rocks across the region and to define the occurrence of
deposits suitable for industrial uses that require carbonate rocks of
high chemical purity.

Analysis of foot-by-foot samples from cores; taken in Boone,
Fayette, and Grant Counties shows that deposits of high-carbonate
stone, as much as 67 feet thick, occur at four positions within the
High Bridge. Correlation between deposits in the three cores indi-
cates that large reserves of high-carbonate stone are available in
the region. Analyses of the cores from Boone and Fayette Counties
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have been published by the Survey (1974, ser. 10, Information Cir-
cular 22; 1980, ser. 11, Information Circular 4). Phosphorus and
sulfur analyses remain to be completed for the Grant County core.
The availability of low-silica stone in the High Bridge of central
Kentucky, shown by analyses of the Fayette County core, has re-
sulted in one mine operator starting production of rock dust for un-
derground coal mines in eastern Kentucky, and a second rock dust
plant in the area is under construction.

Project duration is dependent upon the availability of cores to
define the regional chemical characteristics of the High Bridge.

CARBONATE-ROCK RESOURCES IN KENTUCKY FOR ENVIRON-
MENTAL-CONTROL MEASURES USED BY COAL PRODUCERS AND
COAL-CONSUMING INDUSTRIES

DEVER, GarlandR., Jr., and MOODY, Jack R.

Carbonate rocks, principally limestone, are employed by coal
producers and coal-consuming industries in environmental-control
measures to meet Federal and State standards for mine safety and
reclamation, water quality, and air quality. Limestone, for exam-
ple, has uses as diverse as rock dust for underground coal mines
and a reagent for flue-gas desulfurization. The principal objective
of the project is to determine the availability of carbonate rocks in
Kentucky with chemical characteristics suitable for use in the envi-
ronmental-control measures. Thick limestone deposits exposed
along Pine Mountain in the southeastern part of the Eastern Ken-
tucky Coal Field currently are being sampled for chemical analy-
sis.

A secondary objective is to evaluate the limestone and dolomite
resources of the State specifically for potential use in fluidized-bed
combustion systems. Work currently is directed toward determina-
tion of porosity values (point counting of petrographic slides with
dyed epoxy) and petrographic characteristics of the carbonate
rocks. Of the samples studied to date, dolomites (16 samples) have
an average porosity value of 2.9 percent (range, 0.0-17.0 percent);
limestones (72 samples) have an average value of 0.2 percent
(range, 0.0-4.4 percent). Dolomite and limestone deposits with
highest average porosity values are, respectively, the Laurel Dolo-
mite of central Kentucky (average, 6.4 percent; very fine- to med-
ium-crystalline dolomite) and Warsaw Limestone of western Ken-
tucky (average, 0.5 percent; bioclastic grainstone, packstone, and
wackestone).

The project is funded by the University of Kentucky Institute for
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Mining and Minerals Research. Its proposed duration is 1976-83.

GEOLOGY OF CONSTRUCTION MATERIALS IN KENTUCKY

McGRAIN, Preston

This project was undertaken because of an invitation from the
Program Chairman, Forum on Geology of Industrial Minerals, to
present a geological review paper on the potential and produced
construction materials of Kentucky at the 18th Annual Meeting of
the Forum at Indiana University.

Kentucky contains a variety of industrial minerals that are or
have been used as construction materials. Classified broadly as
stone, sand and gravel, and miscellaneous or common clays and
shales, one or more of these resources are present at the surface
or at mineable depths in most of the State’s 120 counties. Although
seemingly widespread, individual mineral commodities are ir-
regularly distributed, range widely in geologic age, and have a di-
versity of chemical, lithologic, and physical characteristics.

This paper was presented at the Forum in April 1982 and has
been submitted, with other papers from the meeting, for publica-
tion by the Indiana Geological Survey. Preprints have been issued
as Kentucky Geological Survey Reprint 13 (ser. 11).

NONFUEL MINERAL STATISTICS

McGRAIN, Preston

The Kentucky Geological Survey cooperates with the U. S.
Bureau of Mines in the collection and compilation of statistics on
nonfuel mineral activities and production. Joint efforts with Ken-
tucky and other states provide a basic source of data for the Bu-
reau’s Minerals Yearbook, an accepted reference for anyone
seeking information on the nonfuel mining industry, and other an-
nual mineral commodity reports.

Nonfuel mineral production in Kentucky declined in 1980 and
1981 due to economic conditions affecting the construction indus-
try. On the plus side, fluorspar mining resumed in the Western
Kentucky district, sphalerite (zinc ore) was produced as a by-
product of limestone mining at an underground operation in
Jessamine County in central Kentucky, and new mine-dust opera-
tions were initiated in Garrard and Madison Counties.

The Kentucky chapter for the 1980 Minerals Yearbook was com-
piled and submitted for publication. Off-prints have been issued as
Kentucky Geological Survey Reprint 12 (ser. 11).
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OVERVIEW OF SAND AND GRAVEL RESOURCES IN KENTUCKY

McGRAIN, Preston

This project was designed to provide a summary of the geologic
occurrence and characterization of the sand and gravel resources
of Kentucky. It will serve as a guide for those concerned with ex-
ploring and developing mineral aggregates and a base for future
detailed studies characterizing specific deposits.

In terms of both value and volume, sand and gravel constitutes
the second-most important source of mineral construction raw ma-
terial in Kentucky, being exceeded only by limestone. However,
deposits that meet most requirements and specifications for aggre-
gates are not evenly distributed.

On the basis of current use, most Kentucky deposits are classi-
fied as construction sands and gravels. Some deposits, however,
contain sufficiently high silica content to classify them as industrial
sands and gravels.

Principal production is concentrated in the channels and valleys
of the Ohio and Mississippi Rivers. Sand and gravel are obtained
from the valley of the Ohio River from land-based pits in fluvio-
glacial and alluvial deposits and from the channels of the Ohio
and Mississippi Rivers by floating operations.

Problems facing the sand and gravel industry in Kentucky in-
clude irregular distribution and variable composition of deposits,
competition for land, costs of environmental and reclamation
regulations, and zoning restrictions.

The results of this project were published as Report of Investiga-
tions 1 (ser. 11).

GEOLOGY AND ORE DEPOSITS OF THE TABB AREA, TABB FAULT
SYSTEM, CRITTENDEN AND CALDWELL COUNTIES, KENTUCKY

TRACE, Robert D.

The Tabb areq, in the south-central part of the highly faulted
Western Kentucky Fluorspar District, has been the locale of the lar-
gest mineral production in the district. Approximately 1 million
tons of finished fluorspar and small quantities of zinc, lead, and
barite have been recovered from vein and residual deposits.

The project was part of a long-term investigation of the geology
and mineral deposits of the Western Kentucky Fluorspar District.
Although the Tabb area has been the most productive part of the
district, little has been published on the area for more than 50
years. Under favorable economic conditions, parts of the Tabb
area appear to have the potential to produce substantial tonnages
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of fluorspar and byproduct zinc and lead, particularly from near or
along the hanging wall of the Tabb Fault System.

A report, which includes detailed surface and underground
maps, is being reviewed for publication.
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Oil and Gas

One of the basic responsibilities of the Kentucky Geological Sur-
vey is to provide industry, government agencies, academic institu-
tions, and the general public with information pertinent to the ex-
ploration and development of oil and gas in Kentucky.

The new county and regional oil and gas information file is be-
ing kept up to date with the addition of current data. This file con-
tains such information as cumulative annual oil production, oil
and gas pool maps (1:250,000 scale), pool indexes, geologic
quadrangle indexes, and bibliographies. This file has proven to be
a great aid in expeditiously handling general information in-
quiries.

The Survey, being the official repository for oil and gas well
records, maintains a library containing approximately 125,000
well records for public use. In addition to providing a public ser-
vice, the Survey’s Oil and Gas Section is also involved in basic
geologic research such as regional and local studies of subsurface
structure and stratigraphy.

STRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF LOWER
MERAMECIAN AND OSAGIAN ROCKS IN THE SUBSURFACE OF
WESTERN KENTUCKY

BEARD, John G.

Oil and gas production in the Kentucky portion of the Eastern In-
terior Basin has been restricted principally to reservoirs in Lower
Pennsylvanian and Upper and Middle Mississippian rocks. The po-
tential for oil and gas production from these rocks is not exhausted
and they will continue to be the principal target for explorationists
and the source of future reserves. However, as the shallower
reservoirs within the Chester and upper Meramecian Series are ex-
hausted and as the economic climate permits, petroleum explora-
tion will be directed to older and more deeply buried reservoirs.

Rocks of the lower Meramecian and Osage Series, although
sparsely drilled, offer considerable potential for future oil and gas
development. This study deals with the regional aspects of the
stratigraphy, lithology, and depositional environments of these
units, with particular emphasis on the location and geometry of
potential petroleum reservoirs.

The preliminary phase of this project is a study of a reservoir in
rocks of lower Meramecian age in Daviess County, Kentucky. The
cumulative producton from this reservoir to date has been 345,000
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barrels of oil from 10 wells, for an average of 34,500 barrels per
well. Maps and cross sections of the stratigraphic interval encom-
passing the productive zone have been constructed, and a paper
on this initial phase was presented at the annual meeting of the
Kentucky Oil and Gas Association. Geophysical logs and studies of
well cuttings will be used to project this zone eastward to the out-
crop belt in Meade County, Kentucky, where it will be correlated
with identified surface units.

The major object of this study is the construction of a strati-
graphic and environmental framework that the petroleum industry
can use to focus exploration activities on sparsely tested deeper
objectives on the eastern flank of the Eastern Interior Basin.

GEOLOGIC ASSESSMENT OF OIL-BEARING SHALE IN CENTRAL
KENTUCKY

BEARD, John G.

The New Albany-Chattanooga-Ohio black shale of Devonian
age and the Sunbury black shale of Mississippian age are under-
going an investigation as to their potential as a source of synthetic
crude oil. A resource assessment is being conducted in cooper-
ation with the University of Kentucky Institute for Mining and Min-
erals Research; it is supported by the U. S. and Kentucky Depart-
ments of Energy and private sources. This evaluation will cover the
outcrop belt within strippable limits around the Lexington Dome
and in the Cumberland Saddle.

In 1981, the University of Kentucky Institute for Mining and Min-
erals Reseach published a technical report, “’Resource Assessment
of Oil-Bearing Shales in Lewis and Fleming Counties, Kentucky”’;
within this two-county area it was determined that a resource po-
tential of 1.3 billion barrels of synthetic crude oil existed, at a strip-
ping ratio of 2.5:1.

Another technical report, “‘Stratigraphy and Resource Assess-
ment of the Oil Shales of East-Central Kentucky,”” is to be pub-
lished in 1982 (it is currently at the printer); it estimates that
Rowan, Bath, Montgomery, and Powell Counties contain 3.88 bil-
lion barrels of synthetic crude oil at a stripping ratio of 2.5:1.

An additional 35 sites in 17 counties have been drilled, and the
cores have been described and are currently being analyzed. In-
formation derived will be combined with data already on file to
produce a resource assessment of the entire outcrop area in Ken-
tucky. In addition to the resource assessment, the reports cover the
stratigraphy, organic and inorganic chemistry, and physical prop-
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erties of the oil shale in their subject areas.

The Kentucky Geological Survey has completed its obligations to
this project, and the final reports will be compiled and published
by the University of Kentucky Institute for Mining and Minerals Re-
search.

SUBSURFACE STUDY OF THE KNOX GROUP IN KENTUCKY

GOODING, Patrick J.

South-central Kentucky is currently undergoing a very active
period of oil and gas exploration. The primary unit of interest in
this area is the Knox Group of Cambro-Ordovician age. The pur-
pose of this study is to investigate the structural configuration of
the top of the Knox Dolomite in a 12-county area in south-central
Kentucky. To date, 1,725 control points have been documented
over 1,000 geophysical logs, 400 sets of well sample cuttings, and
50 cores have been examined. Structure maps and transects have
been prepared for the Knox and for the Middle Ordovician Wells
Creek Dolomite and Upper Ordovician Pencil Cave bentonite, two
very important marker beds. In addition, four cross sections, five
isopach maps, and a geologic column are in preparation. Comple-
tion of the project is scheduled for mid-1983. A talk summarizing
work on the project was presented at the Kentucky Oil and Gas As-
sociation Annual Meeting.

CORRELATION OF STRATIGRAPHIC UNITS OF NORTH AMERICA
(COSUNA)

NOGER, Martin C., DEVER, Garland R., Jr., SMITH, J. Hiram,

SCHWALB, Howard R., and WILLIAMSON, Allen D.

This project deals with the long-term need to update the series
of North American correlation charts of geologic units published
by the Geological Society of America. The new charts will be en-
hanced by the large amount of subsurface date that have accumu-
lated in recent decades. An adjunct effort is the creation of a cen-
tral stratigraphic data bank.

Working areas designated for the United States are based on the
provinces set up by the American Association of Petroleum Geolo-
gists (AAPG) Committee on Statistics on Drilling (CSD). Kentucky
encompasses parts of the following CSD provinces: 250 (Missis-
sippi Embayment), 300 (Cincinnati Arch), 315 (lllinois Basin), and
160 (Appalachian Basin).

The Kentucky Geological Survey COSUNA Committee has com-
piled 10 columns for the Kentucky portions of provinces 300, 135,
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and 160. The seven columns for provinces 300 and 315 have been
reviewed and incorporated into the Lowland Basins and Arches
Region (LOBAR) chart, which consists of 29 columns covering all or
parts of Wisconsin, Michigan, Ohio, Indiana, Illinois, Kentucky,
Tennessee, AND Alabama. The LOBAR sheet will be the first
COSUNA chart published and has been submitted to Gulf Oil Com-
pany, which will prepare all charts for publication. Stratigraphic
data sheets have been compiled for each unit on the seven Ken-
tucky columns and submitted to the Regional Coordinator.

The three columns for province 160 have been compiled, re-
viewed locally, and submitted to the Regional Coordinator for in-
corporation into the Appalachian Basin chart, which will consist of
53 columns covering all or parts of New York, New Jersey, Penn-
sylvania, Ohio, Maryland, West Virginia, Virginia, Kentucky, Ten-
nessee, Georgia, and Alabama. Stratigraphic data sheets have
been compiled for the Kentucky columns and submitted to the Re-
gional Coordinator. The Survey’s contributions to this project have
been completed.

INVESTIGATION OF SUBSURFACE TAR-SAND DEPOSITS IN
WESTERN KENTUCKY

NOGER, Martin C., GOODING, Patrick J., and WILLIAMS,

David A.

Tar sands (also referred to as asphaltic sandstones, heavy oil
deposits, or bitumen-impregnated sandstones) in western Ken-
tucky have been recognized as a potential mineral resource for
over 100 years. These occurrences are the largest known tar sand
deposits east of the Mississippi River. The principal tar sand units in
western Kentucky are the Kyrock and Bee Spring Sandstones of
Early Pennsylvanian age and the Big Clifty, Hardinsburg, and Tar
Springs Sandstones of Late Mississippian age.

Past commercial development has been restricted largely to use
as paving material. However, because of the ever-expanding de-
mands for energy, these deposits have become the subject of in-
creasing interest as a potential petroleum resource. Two pilot
plant projects, in Logan and Edmonson Counties, are currently re-
covering heavy oil from the Big Clifty Sandstone. Another pilot
plant is under construction in Logan County, and reportedly con-
struction is planned for a pilot plant in Butler County for extraction
of heavy oil from the Big Clifty.

Previous studies have provided estimates of the potential re-
sources of shallow mineable tar sand deposits. These investiga-
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tions have concentrated on the outcrop areas where tar sands are
present at or near the surface. Data on subsurface deposits have
been lacking, however, and currently no reports are available that
evaluate the potential oil resources associated with the occur-
rences of deeper tar sand deposits in western Kentucky.

The Kentucky Geological Survey initiated a project in 1981 to in-
ventory and evaluate the oil resource potential of asphaltic sand-
stones in the subsurface of western Kentucky. The project will con-
sist of: (1) a canvass of industry for existing information that can be
made available, (2) compilation of existing data in the files of the
Kentucky Geological Survery, (3) publication of preliminary re-
ports on individual tar sand units, (4) core drilling for acquisition of
additional data, and (5) compilation of all available information
and publication of a final report.

A preliminary study (ser. 11, Information Circular 7) of the Big
Clifty Sandstone of Late Mississippian age in Butler County and
parts of Edmonson, Grayson, Logan, and Warren Counties has
been published. This study suggests that major heavy oil resources
are present in the Big Clifty in these areas.

Bitumen-impregnated sandstones in western Kentucky, north of
this initial study area, are currently being investigated. Subsurface
occurrences are being cataloged, and isopach and structure maps
of individual tar sand units will be prepared.

COMPUTERIZATION OF OIL AND GAS WELL RECORDS

NUTTALL, Brandon C.

The purpose of this project is to provide a unified storage and re-
trieval system for oil and gas records on file at the Kentucky Geo-
logical Survey. The computerization of the well record library is
expected to considerably enhance the speed and efficiency of
data retrieval. Programs have been developed to provide proof-
reading and error checking aids, well lists, and to manipulate
computer data sets.

Approximately 5,400 well completions have been encoded,
keypunched, and proofread to date. These data are being re-
ported on magnetic tape to the American Petroleum Institute in co-
operation with the American Association of Petroleum Geologists
Committee on Statistics on Drilling. Programs to compile statistical
summaries from these data have been developed, and year-end
activity statistics are available (for 1981).

In conjunction with the county oil and gas base map project,
well record data sets have been computerized and are now avail-
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able for Anderson, Bell, Boyle, Bourbon, Caldwell, Carter, Casey,
Clark, Fayette, Fleming, Garrard, Grant, Grayson, Greenup, Har-
lan, Jessamine, Larue, Letcher, Lewis, Logan, Madison, Mercer,
Montgomery, Nicholas, Oldham, Todd, Washington, and Wood-
ford Counties and the Horton Quandrangle. Data are being com-
piled and keypunched for the Hartford and Equality Quadrangles.

An index of deep test wells has been computerized as part of a
subsurface study of the Cambrian of Kentucky.

In cooperation with private industry, well records data are being
collected and encoded for computerization on heavily drilled
areas of eastern Kentucky. This project is designed to collect infor-
mation needed to help industry qualify natural gas produced from
formations with low permeability under pricing guidelines set
forth by the Federal Energy Regulatory Commission. Data from ap-
proximately 2,500 wells in Pike and Lawrence Counties have been
processed. Data for Perry County have been received and are be-
ing processed.

FEASIBILITY ASSESSMENT OF UNCONVENTIONAL GAS IN
KENTUCKY

PONSETTO, Louis R.

Unconventional gas in Kentucky consists of methane gas pro-
duced from coal beds and gas produced from Devonian shales.
The Kentucky Department of Energy has received a grant from the
U. S. Department of Energy to investigate the feasibility of devel-
oping this resource as a supplement to conventional natural gas
for rural areas, municipal public utilities, and local industries.

Prestonsburg, Kentucky, is the only one of three proposed test
sites that was drilled in 1981. The test well was drilled to a total
depth of 2,230 feet, penetrating 692 feet of Devonian shale. Nine
individual stratigraphic units were tdentified within the Devonian
shale. In ascending order, they are the Rhinestreet, Angola, Pipe
Creek, Hanover, Lower Huron, Middle Huron, Upper Huron, Three
Lick Bed, and Cleveland. Several gas shows were noted on the
geophysical logs in the Middle Huron and Hanover units. While
drilling the well, a good show of conventional gas was encoun-
tered at 1,086 feet in the bottom of the Newman Limestone (Big
Lime) of Mississippian age. Upon completion of the test, the city of
Prestonsburg took over the hole and completed a gas well in the
Newman Limestone with an initial natural open flow of 130 mcf.

The Prestonsburg site was also tested for coal bed methane gas
in the Pennsylvanian. A 2-inch continuous core was taken to a
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depth of 605 feet. Three coal seams were tested, with negative
results. The coals encountered were too shallow and thin to be
productive.

The Hazard and Henderson sites have been abandoned in lieu
of a proposed site at Harlan, Kentucky. The Harlan site will test for
both coal bed methane and Devonian shale.

The Kentucky Geological Survey will provide technical assis-
tance necessary to evaluate this resource as a potential supple-
ment to conventional supplies.

OIL AND GAS BASE MAPS

PONSETTO, Louis R.

The purpose of this project is to build a file of current oil and gas
base maps that give location, identification, and well status for
each county in Kentucky. Individual county maps are being com-
piled on a planimetric base at a scale of 1:48,000 and will be ac-
companied by an index of wells and a generalized columnar sec-
tion. The original program has been modified to include 7.5-
minute quadrangle oil and gas maps on a planimetric base at a
scale of 1:24,000. These maps and columnar sections are prepared
on mylar to facilitate updating and reproduction. As the individual
counties and quadrangles are completed, the data will be placed
on open file and maintained for the use of industry, government,
educational institutions, and the general public.

To date, Anderson, Barren, Boyle, Carter, Clark, Garrard, Gray-
son, Greenup, Jessamine, Letcher, Lewis, Madison, Mercer,
Rowan, Todd, Washington, and Woodford Counties have been
completed and placed on open file; Bell, Caldwell, Fleming, Har-
lan, and Montgomery Counties are also on open file, although
they need generalized stratigraphic columns to be complete.
Casey, Logan, and Oldham Counties are in final drafting and
should be available in July. Counties in progress are Adair, Fay-
ette, Larue, Lawrence, McCreary, Menifee, Pulaski, and Simpson.

THE CAMBRIAN SYSTEM OF KENTUCKY

WALKER, Frank H.

This is a subsurface study of a little-understood section of the
rock column. Few wells have reached the top of this unit and even
fewer have penetrated the entire Cambrian section. Each year a
few additional wells are drilled that penetrate all or part of this
section, adding further to our knowledge. To date, all of the wells
on which the Kentucky Geological Survey has any record have
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been identified and entered into our developing computer system.
There is now available an open-file map at a scale of 1:500,000
showing the location and total depth formation of each well. A
computer printout accompanying the map gives details concerning

the wells.
As completion reports are received on all new wells that reach

the Cambrian, the data from these wells are added to the map and
to the computer printout.
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Water Resources

The Kentucky Geological Survey plays an important role in the
development, protection, and management of water resources in
the Commonwealth. It is the charge of the Water Resources Sec-
tion at the Survey to collect data and to conduct basic research in
hydrology and hydrogeology in order to provide for the optimum
development, utilization, and management of the State’s water
resources. As has been the case over the past several years, em-
phasis has been placed in the area of ground water, and many of
our projects are carried out in cooperation with the U. S. Geolog-
ical Survey Water Resources Divison.

Over the past several decades, a new awareness of the tremen-
dous potential and the overall critical importance of the Nation’s
ground-water resource has been generated. With that awareness
has come the realization of the difficult problems associated with
the management and the protection of that resource. Nationwide
more than 80 percent of our total water use presently comes fron;
surface-water sources, yet our lakes and rivers make up only a
small percentage of our total reserves of fresh water. Ground
water comprises a large and extremely important part of our total
water reserve and holds our hope for future development in many
areas of the Commonwealth.

Despite an apparent relaxation in environmental regulations
safeguarding our surface- and ground-water supplies, our need
for water, and therefore our need for understanding and protect-
ing this resource, is greater than ever. If one considers the basic
needs of modern civilization—food, clothing, shelter, and ener-
gy—there is virtually nothing that can be produced without large
quantities of water. In addition, there is the need to dispose of the
large quantities of waste water our system generates. Certainly
the efficient development, utilization, and protection of our water

resources is a major challenge of the 80’s. It is our goal to meet
that challenge.

GEOHYDROLOGY OF THE OIL SHALE AREAS OF KENTUCKY
CORDIVIOLA, Steven
The purpose of this Kentucky Geological Survey-U. S. Geo-
logical Survey cooperative study is to describe the general hy-
drology of the oil shale areas of Kentucky, including an inventory
of ground-water yields from the shale and adjacent units, methods
and directions of ground-water flow through the shale, and
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ground-water quality studies. In addition, streamflow data and
water-quality samples will be collected from the Red, Kentucky,
Ohio, Licking, and Rolling Fork Rivers.

The study includes the entire area along and adjacent to the out-
crops of the shale, and focuses on areas in which initial develop-
ment of the oil shale is most likely to occur. Three areas along the
oil shale outcrop belt (Carters Quadrangle in Lewis County, Palmer
Quadrangle in Clark and Estill Counties, and Loretta Quadrangle in
Nelson and Marion Counties) have been selected for more
detailed study, and other areas may be selected as the project
progresses.

The study will add to the hydrologic knowledge of a region of
Kentucky that has been generally ignored in previous studies, and
it will assist regulatory agencies and industry in the proper devel-
opment of the oil-shale resource. During the past year, two com-
plete sets of surface-water samples have been analyzed for
various parameters, which include total dissolved solids, total or-
ganic content, phenols, and radio chemicals. These samples were
collected during low-flow periods in the fall and high-flow periods
in the spring. Each set was collected upstream and downstream of
the shale outcrop belt along the Red, Kentucky, and Licking Rivers.
These analyses supplement the U. S. Geological Survey North
American Stream Quality Accounting Network (NASQUAN)
samples, which are collected on a regular interval as part of the
Kentucky network. Ground-water samples have also been col-
lected from various wells and springs throughout the shale belt.

The final report is planned to be published in January 1983 as a
U. S. Geological Survey Water-Resources Investigation.

IDENTIFICATION OF SELECTED FRESH-WATER AQUIFERS
CORDIVIOLA, Steven, TOWNSEND, Margaret A., WRIGHT,
Terry, HOLLADAY, Robert, WAYMIRE, Kelly, and COUCH,
David
The purpose of this study is to identify and delineate ground-

water aquifers in Kentucky presently supplying or having the po-

tential to supply potable water. The Federal or State Underground

Injection Control Program will protect these aquifers from possible

contamination resulting from injection of liquid wastes un-

derground.
The part of the project funded by the Kentucky Department for

Natural Resources and Environmental Protection, Division of

Water, is completed. The final report was presented to that agency
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in August 1981.

Additional money was granted by the U. S. Environmental
Protection Agency in 1981 to extend the project and to include an
inventory of injection wells in Kentucky. Records on file at various
State and local agencies were searched for data on oil and gas
secondary recovery injection wells. This part of the project was
completed in fall 1981.

Guidelines set forth by the U. S. Environmental Protection
Agency set a minimum of 10,000 parts per million total dissolved
solids concentration in ground water as the criteria for protecting
aquifers. In Kentucky, very little is known about ground water
having total dissolved solids concentrations within the indicated
range, as most of the potable water presently being used is well
below this figure.

Drillers” logs, brine analyses, and various indirect techniques,
which include the use of geophysical logs, are being utilized to
delineate salt-water zones on a county-by-county basis.

As of June 30, 1982, the project was completed and the final
report is being prepared for submittal to the U. S. Environmental
Protection Agency. The final products consist of multicounty cross
sections, maps, and reports. These products will enable the Fed-
eral or State agency in charge of the program to make sound judg-
ments on any requests for permits to inject liquid wastes under-
ground.

HYDROGEOLOGY OF THE EASTERN KENTUCKY COAL FIELD
DINGER, James S., LAWRENCE, Fred, KIPP, James, MORFORD,
Edwin A., and HAYES, Douglas
The objectives of this program are to provide baseline geologic

and hydrogeologic information about ground water in the Eastern
Kentucky Coal Field and to assess the effects of surface mining on
ground-water quality and quantity. Information gained from this
project will add to the understanding of the ground-water system
throughout the Eastern Kentucky Coal Field and aid regulatory
agencies and the mining industry in developing reliable ground-
water monitoring programs.

A network of approximately 10 permanent ground-water obser-
vation sites will be established in the 1,100-square-mile drainage
basin of the North Fork of the Kentucky River, upstream of Jack-
son, Kentucky. Rather than individual wells, each site will consist
of a series of observation wells drilled to various depths. These
observation wells will provide long-term information necessary to
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assess the existence of a regional aquifer system and define its
hydrologic response.

Within the larger watershed, several first- or second-order
watersheds will be selected for detailed study. These smaller
drainages include a pristine watershed in which no mining will
occur during the term of the project, a watershed in which some
part will be mined and reclaimed during the project, a watershed
on which mining and reclamation have occurred, and a watershed
on which mining has occurred but on which there has been no
reclamation. Approximately 40 borings will be drilled for the de-
tailed studies. Hydrogeologic, stratigraphic, and water-quality in-
formation will be collected and compiled.

A conceptual model of the hydrogeology of the coal field will
be developed. Products of this project will include reports and
maps that will be useful in preparing pre-mining, mining, and
post-mining plans and in assessing environmental impacts result-
ing from surface and deep mining of coal.

Observation borings utilizing continuous coring have been
drilled at Jackson and at two sites in the vicinity of Hazard. The
cores were utilized for hydrogeologic and stratigraphic informa-
tion, and geophysical logs were run on the holes. Several ground-
water monitoring wells have also been drilled at these sites. Moni-
toring wells have also been completed in a first-order watershed
in which surface mining has recently commenced, and several
ground-water quality samples have been collected.

This project began in January 1980 and was scheduled for com-
pletion in January 1985 under precarious funding from the Water
Resources Division of the U. S. Geological Survey. However, a
severe reduction in funding occurred in 1982 and other funds are
being sought to continue work through 1985.

GROUND-WATER RESOURCES OF THE MISSISSIPPIAN PLATEAU
KIEFER, John D., TOWNSEND, Margaret A., COUCH, David,
WRIGHT, Terry, RAST, Diana, HOLLADAY, Robert, and
WAYMIRE, Kelly
The purpose of this Kentucky Geological Survey-U. S. Geologi-

cal Survey cooperative investigation is to provide information on

water levels, directions of ground-water movement, and ground-
water quality to aid in locating additional ground-water supplies
and to guide planning agencies in making decisions regarding the
conflicting uses of karst regions.

Maijor obijectives are: (1) to construct maps of the potentiometric
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surface to show the general direction of ground-water movement,
(2) to provide drillers, planners, and users with information on the
Mississippian aquifers, (3) to gain a better understanding of the
areas of recharge and discharge, and (4) to provide a data base
for future studies. The project was recently redesigned to place
more emphasis on water-quality aspects, particularly in the area
of trace elements.

The project area coincides with the area of outcrop of Mississip-
pian-age rocks in central and western Kentucky. Currently, the
final phase of field work is underway. The study area for this
phase of field work is underway. The study area for this phase con-
sists of 20 topographic quadrangles in south-central Kentucky.
Field work will be completed by October 1, 1982. The final report
on the area will be completed in 1983.

The first report resulting from this project, U. S. Geological Sur-
vey Water Resources Investigation 78-25, “Potentiometric Surface
of the Mississippian Aquifer in Parts of Trigg, Lyon, Caldwell, and
Christian Counties, Mississippian Plateau Region, Kentucky,” by R.
O. Plebuch, has been published. A report covering Meade and
parts of Breckinridge and Hardin Counties and a report covering
parts of Hardin, Larue, Hart, Grayson, and Green Counties are in
review.

35

Other Research

CONTRIBUTION TO U. S. GEOLOGICAL SURVEY PROFESSIONAL
PAPER, "THE GEOLOGY OF KENTUCKY—A TEXT TO AC-
COMPANY THE GEOLOGIC MAP OF KENTUCKY"

McGRAIN, Preston

The U. S. Geological Survey is preparing a report on the recently
published “Geologic Map of Kentucky” that will present back-
ground and descriptive material that may be of use in reading and
interpreting the map. This report, which is based largely on in-
formation obtained during the cooperative U. S. Geological Sur-
vey-Kentucky Geological Survey mapping program, describes the
method of compilation, provides lithologic descriptions of the map
units, and includes brief discussions of the structural and economic
geology, stratigraphy, and physiography of the State. The Ken-
tucky Geological Survey is participating in this project by con-
tributing a chapter on the economic geology of Kentucky.

The report, which has been designated Professional Paper 1151,
will be edited and published by the U. S. Geological Survey. It will
be prepared, for the most part, by geologists who were assigned
to the cooperative mapping project and who have first-hand
familiarity with the rocks.

ECONOMIC GEOLOGY OF ROWAN COUNTY, KENTUCKY

McGRAIN, Preston, and NOGER, Martin C.

Geologic resources, broadly interpreted as land, minerals, and
water, are important in the economic growth and development of
Rowan County. Building stones, ceramic raw materials, coal, lime-
stone, oil and gas, oil shale, sand and gravel, and water are po-
tential resources. Geologic and mineral resource maps, compiled
from previous investigations and original field work, are included
in a recently completed report and provide an overview of the
economic geology of the county.

Geologic conditions and processes are present in Rowan County
that have environmental implications that may affect humanity
and the management of geological resources. The competition for
land for housing and plant-site development, highway networks,
and recreational areas might encourage expansion into areas with
potentially unstable ground conditions or the elimination of
potential resource sites. Data included in this report should assist
those responsible for such land-use decisions.
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The rugged, rock-capped hills and the picturesque knobs are
also important geological resources of the region. The combina-
tion of these natural scenic features and the recently man-made
Cave Run Lake on Licking River offer many opportunities for the
growth of the tourist-trade industry in Rowan County.

A well-illustrated text with accompanying geologic and min-
eral-resource maps is being processed for publication.

THE GEOLOGIC STORY OF KENTUCKY

McGRAIN, Preston

In 1981 the Kentucky Nature Preserves Commission undertook a
project to compile a comprehensive book on Kentucky’s natural
environment and history. It was to be a multi-authored volume,
written by authorities on the wildlife, plants, forests, soil, water,
history, and geology of the Commonwealth. The Kentucky Geo-
logical Survey was requested to contribute a section on the
geology of Kentucky and assist with the preparation of maps for
other chapters.

The Kentucky Nature Preserves Commission abandoned the
project early in 1982 because of budgetary and personnel consid-
erations. Materials prepared by the Kentucky Geological Survey
were returned and are being restructured for publication by the
Survey as a semitechnical overview of the geology of the Com-
monwealth. The report will be profusely illustrated, with photo-
graphs, maps, and charts being an important part of the story. The
booklet should be of interest to those travelling in Kentucky, and
find use for both casual enjoyment in the home and as a supple-
ment for courses in natural history.

A manuscript is scheduled to be submitted for editorial process-
ing during the 1982-83 fiscal year.

KENTUCKY CARTOGRAPHIC INVENTORY

McHAFFIE, Patrick H.

The purpose of this project is to locate and catalog all existing
cartographic materials in the Commonwealth of Kentucky that can
be made available for public use. These materials include aerial
photography, maps, charts, and other cartographic products. The
search for data is being conducted at State, regional, and local
levels, and both public and private sources are being contacted.
As cartographic materials are located, they are cataloged and
added to the National data system.

Funding for this project, which began in September 1981, is
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through a cooperative agreement between the Kentucky Geologi-
cal Survey and the U. S. Geological Survey. At present, three re-
searchers, in addition to the principal investigator, are working
part-time on the inventory. Through June 30, 1982, more than
1,300 maps and 140 aerial-photography projects in Kentucky had
been cataloged and added to the National Cartographic Informa-
tion Center data system.

GEOLOGIC STUDIES OF THE FAULTS AND TERRACES OF CENTRAL
AND WESTERN KENTUCKY

SERGEANT, Richard A., and DUGAN, Thomas E.

This is a field-oriented research project sponsored by the
Nuclear Regulatory Commission to determine recent movement
along the Kentucky River and Rough Creek Fault Systems. The first
year has consisted of examining in detail the relationship between
selected bedrock faults in the Kentucky River Fault System and the
late Tertiary-Quaternary terrace deposits that overlie them. Aerial
photographs and field reconnaissance were used to identify
terraces that were juxtaposed to surface faults. When such fault-
terrace relationships were identified, they were field mapped in
detail, and extensive shallow seismic and resistivity surveys were
carried out. Upon completion of these surveys a series of holes
were augered through the terrace deposits to bedrock. Auger hole
sites were located across projected <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>