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INTRODUCTORY LETTER.

To His Excellency, James B. McCreary,
Governor of Kentucky:
Sir: I have the honor to submit herewith the Reports
forming the second volume (new series) of the Reports of
the Geological and other Surveys of the Commonwealth. All
necessary explanations concerning the same will be found in
the introduction preceding the Reports.
Very respectfully,
Your obedient servant,
N. S. SHALER,
Director of the Suruveys.

FEBRUARY 10, 1877.
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INTRODUCTION TO THE SECOND VOLUME.

The order of succession and the character of the reports ol
this volume require some discussion. The reader is respect-
fully requested to bear in mind the following conditions, which
have determined the character of the work of this Survey:
First, that, though in name a geological survey, it is practi-
cally, by the wording of the several enactments providing for
its institution and continuance, charged with the study of a
wider range of subjects than is commonly included within that
science. Topography, zodlogy, botany, archaology, detailed
studies of the forests, and streams as well, are all required
from this Survey. It is, moreover, limited in its action by the
obligation laid upon it of continuing the work of the first Sur-
vey of the State, the progress of which was arrested by the
death of its able Director, Dr. David Dale Owen, and the
outbreak of the civil war. Furthermore, as the Survey was
instituted with an especial view to the economic development
of the Commonwealth, it has been deemed best to hasten the
publication of reports of progress with the greatest rapidity
consistent with accuracy, leaving the matter of the natural
sequence of subjects quite out of the question.

[t has been deemed best to divide the publications of the
Survey in such fashion that the economic results should be
grouped in one set of volumes termed Reports, and the purely
scientific matter, that having no immediate relation to the
development of industries, should be placed in another series
of publications termed Memoirs. Of these series, the first
volume of reports was published in 1876, the volume to which
this is the introduction forming the second of the series. The
third, containing principally the general annual reports of the
Director of the Survey for the years 1873-'4—'5, and ’6, to-

gether with the preliminary geological map, is expected to be
v



VI INTRODUCTION TO THE SECOND VOLUME.

through the press in April of this year. Parts of the fourth,
fifth, and sixth volumes of reports will also be ready for deliv-
ery during the present year, The first volume of memoirs, or
the series of purely scientific publications of the Survey, is
already stercotyped, and a limited edition, designed especially
for use at the Centennial Exhibition at Philadelphia, has been
printed. The plates of the second volume are in preparation.
Those memoirs and reports, &c., already printed, or prepared
for printing, will be furnished separately to those entitled by
law to receive them, and will be sold at the cost of press-work,
paper, and carriage to others, who may apply to the State
Cabinet, at Frankfort. A list of these publications of the Sur-
vey will be found at the close of this introduction.

The several reports and memoirs contained in these and
subsequent volumes will, in time, furnish the data for the
making of a final report on the physical and vital history of
the Commonwealth. They should all be considered as essen-
tially preliminary statements, and not as the final work of the
Survey.

In aceordance with design to give, in the introduction of
each volume, a brief system of cross-references to the work
contained in the other publications of the Survey, I shall now
point out some special features in the several treatises con-
tained in this second volume of reports, with a view to aiding
the reader in connecting the information which is scattered
through these several volumes.

The first of these reports, that by Assistant A. R. Crandall,
**On the Geology of Greenup, Carter, and Boyd Counties,
and a part of Lawrence County,” was the first work under-
taken by the present Survey. A beginning in the study of
this very important district had been made during the Survey
of Dr. Owen. Very great changes had taken place in the
economic conditions of these counties since the discontinuance
of his work in 1860, so that it was necessary to go over every
stage of the work from the very beginning. The reader, who
is desirous of extending the study of this field beyond the

limits of this report, should consult the «“ Report on the lron
¥i



INTRODUCTION TO THE SECOND VOLUME, VIl

Ores of Greenup, Boyd, and Carter Counties, the Kentucky
Division of the Hanging Rock Iron District,”* by Assistant
P. N. Moore; the ‘' Report on the Geology of the Counties of
Bath, Menifee, Powell, and Lee,” by Assistant A. R. Crandall;t
the ** Preliminary Report on the Geology of Martin County,”
by Assistant A. R, Crandall.f The timber resources of this
field are treated in the “ Report on the Timber Growth of
Greenup, Carter, Boyd, and Lawrence Counties,” by N. S.
Shaler and Assistant A. R, Crandall.§ The reader will also
get much information from the four volumes of reports of the
Survey made by Dr. David Dale Owen in the years 1854 to
1860, inclusive. Owing to the discursive nature of these re-
ports,the matter can only be found by reference to the indexes
of the several volumes, under the head of the names of the
several counties.

The second report, ** On the Geology of the Edmonson Coal
and Iron District,”” in this volume, is intended as the first of a
series designed to set forth the geology of the most difficult
district of the Commonweath—the western coal field, or that
part of its area which is covered by the southern end of the
Illinois coal field. The studies for this series of reports were
begun in the Edmonson county district, for the reason that
this district presents us with very good sections along its
deep-bedded streams, thus showing the relations between the
several members of the lower carboniferous and the coal meas-
ures. The present work of the Survey is extending the ob-
servations thus begun to the district lying to the north of the
Louisville, Paducah and Southwestern Railroad, and between
that line and the Ohio river. The results of these explora-
tions will be contained in the fifth volume of this series of re-
ports. This work of investigating the structure of the coal
field will be continued, on the western part of the field, by
special geological and topographical reports, which will, if the

*Volume I, Reports Kentucky Geological Survey, new series, part I1L.
tValume 1V, new series.

P Volume IV, new series.

2 Reports of the Kentucky Geological Survey, new series, volume I, part L.
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Survey is continued for a sufficient length of time, come to
include the whole of the outline of the field. The interior
of the basin is also undergoing investigation at the hands of
Mr. C. J. Norwood, who has already prepared an extensive
report on the geology of the country adjacent to the line of
the Louisville, Paducah and Southwestern Railroad.®* A set
of reports on the geology of the districts adjacent to the north
and south-running railways of Western Kentucky has also
been prepared by Mr. Norwood, and will be published in the
fourth volume. The reader is also referred to the several
parts, in the four volumes of reports published under the direc-
tion of Dr. Owen, for various reports concerning the geology
of this district. Although these reports are discursive in their
nature, and are so scattered through the several volumes as to
make reference to them, except through the names of the sev-
eral counties, not very easy, yet they contain the results of a
careful preliminary reconnoissance of this district, which is
singularly accurate in its results, considering the limited op-
portunities for observation enjoyed by this explorer.

The third report of this volume, that **On the Chemistry
of the Hemp Plant,” by Dr. Robert Peter, is one of a series
of important contributions to the chemical history of the most
important of our Kentucky agricultural products. These sep-
arate monographs will, it is planned, in time be collected into
a special report on the agricultural chemistry and geology of
the Commonwealth. Reports from the same source, having a
more or less direct bearing on the questions raised in this
report, on the chemistry of the hemp plant, will be found in
each of the annual reports of the Survey made by Dr. Owen,
and in the first volume of the new series. Other similar re-
ports will be found in the four volumes of reports published
during the Survey directed by Dr. Owen, which has already
been referred to.

The fourth report in this volume, that by Mr. P. N. Moore,
Assistant, is not closely connected with the other work of the
Survey. It was designed to meet an especial need arising

—— - ——

® See volume I, part VII, new series.
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INTRODUCTION TO THF SECOND VOLUME. X

from the apparent failure of the working of the great furnace
described in this report. This case shows the criminal nature
of human blunders. A man of vast fortune was seized with
the notion of making an experiment in the manufacture of
iron. Knowing nothing about it himself, he put the matter in
the hands of men to whom the region where he designed
operating is quite unknown. Lavish expenditure prepared
the ground for a great industry in an efficient manner; but a
little friction in the starting disgusted the owner with the
business. So, without having tried his works, he left them to
be a scarecrow to frighten capital from this field. [ have long
believed that the Green River possesses advantages for the
manufacture and shipment of high-grade iron at lower rates
than in any other part of this country. Cheap ores, good
coking coals, or abundant charcoal timber, and permanent
water navigation to great markets, all combine to make con-
ditions so advantageous that they could not have been left
unused had it not been for this great monument of seeming
failure, the Airdrie Furnace. 1 sincerely hope that the study
Mr. Moore has given to the matter, the results of which I
have corroborated by personal inspection of the furnace and
its surroundings, will serve to remove this unfortunate obstacle
to the industry of a very important iron district,

T'he topographical report of W. B. Page, which is the fifth
of this volume, is designed to furnish the data for an under-
standing of the conditions of surface in this district, and inci-
dentally to give some account of a matter closely connected
with the topography of the region, viz: its water-powers. In
the fourth volume of these reports, and also in the hfth, re-
ports containing the studies on the surface-conditions of this
part of the Commonwealth may be sought for.

The next report, that ** On the Geology of a Proposed Line
of Railway from Livingston Station to Cumberland Gap.” is
designed to give the results of a detailed reconnoissance along
this very important line of communication between the south-
west and southeast parts of our country. For the first half

century of our history this was one of the most important
X
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routes of trade between the Ohio Valley and the sea-board
States south of the Potomac. The exigencies of the present
time demand that this should be made again a line of travel.
It will be seen from this report that there is a certainty of se-
curing access to a very important coal and iron district through
this way. The reader is also referred to the general report
on the conduct of the Survey,* and also to the report on the
lines of communication necessary to the development of the
mineral interests of the State, in the same volume.

The report *“ On the Geology of the Henry County Lead
District " is a part of the same matter as that which is discussed
in the previous report. The known exposures of lead-bearing
rocks in this district are given in detail. It will be seen that
these deposits have a very interesting character. The origin
of the crevices in which the deposits occur, as well as the
nature of the processes by which the metals have been intro-
duced into them, deserve especial study. The Surveyis gath-
ering facts bearing on these questions, which will be elaborated
in subsequent reports.

The second report, on the conditions of occurrence of the
galena deposits in the State of Kentucky, is especially designed
to set forth the essential character of our mineral deposits of
this character. There has always been a natural desire to prove
the existence of silver ores within the Commonwealth of Ken-
tucky, which has led to the building of a great many castles in
the air, which have, sooner or later, met the fate which over-
takes all such structures. A great deal of capital and labor
have been wasted in this search for precious metals within our
borders. H there is anything in geological conditions, we
may accept it as certain that this search is entirely hopeless.
While hundreds of thousands of dollars have been expended
therein, not one dollar's worth of silver, gold, or copper has
ever been secured.

There is good reason to hope that in time the lead ores of
both the Kentucky river and the lower Ohio lead districts
may become of sufficient value to make them sources of profit

*See Biennial Report of N. S, Shaler, volume 111, new series,
h 4
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to the State; but at present, so great is the product of lead
taken from the mines of precious metals in the far West, that
the cost of production in Kentucky much exceeds the value of
the product.

Especial attention is called to the extended extracts from
the works of Professors Whitney and Pumpelly and Dr. T.
Sterry Hunt, printed as appendices to these reports. The
matter taken from the works of Dr. Hunt and Professor W hit-
ney is of difficult access to any one not near great libraries;
and the lecture of Professor Pumpelly is hitherto unpublished.
By bringing these important contributions together in this vol-
ume, the reader is put in possession of the latest views of the
great masters of this branch of geology. [ can confidently
assert, that nowhere else will be found the question of the
origin of metalliferous deposits more completely presented
than in these appendices. The Geological Survey owes its
especial thanks to the above named gentlemen for the permis-
sion to publish these important extracts from their works.

As these reports must, in many cases, serve as the only
means whereby their readers will come in contact with the
literature of certain subjects, it will frequently be found desir-
able to make similar appendices to the reports of the Survey,
embodying the results of the studies of leading authorities on
the most important economic questions that concern the Com-
monwealth. 1 deem this method of printing such matter pref-
erable to paraphrasing the writings which it is necessary to
present to the reader.

The next report in this volume, that **On the Timbers of
Grayson, Breckinridge, and Hancock Counties,”” by Assistant
l.. H. DeFriese, is the third of the series of reports on this
class of subjects already printed in the reports of the Survey.
I attach a high value to these examinations of our woods. [t
will be observed that the statistical method is used in this as
in the other reports on the same subject. So far as is known
to me, these reports are the first made in this country that
give the conditions of our forests in great detail. | know of

no other in this or any other country where the statistical
Xl
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method has been applied to their study. The frequency of
replacement of our white oaks by the inferior species of hlack
oak, pin oak, and Spanish oak, is a matter that demands atten-
tive consideration, both on account of its scientific and its
economic aspects.

The * Report on the Geology and Resources of the District
Adjacent to the proposed Line of the Lexington and Big Sandy
Railway,” which comes next in the series, is intended to fur-
nish an outline of the geological and other economic condi-
tions of the country which will be immediately tributary to this
important road. 1 have elsewhere in these reports frequently
called attention to the great importance of this line to the
development of our industries. 1 know of no line of equal
length which will provide access to so much mineral wealth,
and at the same time do so much to open new markets to our
present productions.

The last report of this volume is entitled ** A General Ac-
count of the Commonwealth of Kentucky.” This was pre-
pared for the Centennial Exhibition, but it has been thought
desirable to give it a more permanent shape in the publica.
tions of the Survey, as it serves to assemble the general facts
concerning the Commonwealth that have as yet been ascer-
tained.

The third volume of the reports of this Survey is now nearly
ready for the press, and can be issued within two months of
the appearance of the present volume. It will contain vari-
ous special reports of the Director, and his general reports on
the conduct of the Survey for the years 1873-'4—'s5, and '6,
together with the general preliminary geological map of the
Commonwealth.

Separate parts of the fourth, ffth, and sixth volumes will be

ready for issue during the year.
N. S. SHALER.
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REPORT ON THE GEOLOGY OF GREENUP,
CARTER, AND BOYD COUNTIES, AND
A PART OF LAWRENCE.

The coal measures of Eastern Kentucky are represented, in
the counties included in this report, by rocks which have an
aggregate thickness of about goo feet. These rocks rest on
the sub-carboniferous limestone, or, in its absence, on the lower
carboniferous sandstone and shale, at such an inclination as to
present the whole series, included in this thickness, in an up-
ward order, along any line from the limstone-capped hills west
of Tygert’'s Creek to the Chatterawha or Big Sandy river.
Variations in thickness of the different parts of the series,
and also in the aggregate thickness, are found along different
lines; but the order is generally preserved, with no consider-
able disturbances to complicate the problems involved in a
study of this part of the coal field.

A brief description of the underlying formations will serve
to make the geological position of the coal and iron-bearing
rocks plain, and also to throw some light on the question of
the inclination or dip, to which reference has been made.

To facilitate a study of these lower rocks, a profile section
is given, which shows the order of superposition and the
thickness of different formations along the located line of the
Lexington and Big Sandy Railroad, from the Licking river to
the mouth of Soldier's Fork of Tygert's Creek. The Upper
Silurian rocks, which cap the hills around Owingsville, and
which bear the iron ore deposits of Bath county, fall below the
drainage at the Licking river. The Devonian black shales
form the base of the hills east of the river. The thickness of
these shales is not clearly shown; but the base of the overly-

ing formation, the Waverly sandstone, is about 150 feet above
3



4 REPORT ON THE GEOLOGY OF GREENUF, CARTER,

the bed of the river, which is formed in the limestone of the
Upper Silurian, apparently near the top of the formation. The
Devonian shales at this point are clayey, somewhat bituminous,
and are interesting chiefly from the effect which they have in
siving character to the topography of the country.

The Waverly* sandstones and shales, or the knobstone
iurmation of Mr. Joseph Lesley has a thickness of 400 feet in
this section. At Springville, and on Indian Run, in Greenup
county, over five hundred feet of this formation is shown, and
it is probable that the whole thickness is considerably greater,
The thickness in the eastern part of Montgomery county, in
the opposite direction, is given by Mr. Lesley as 330 feet. In
Ohio this formation has been found by Mr. Andrews to have
characters which warrant a division into three parts. South
of the Ohio river, however, such natural divisions are not so
apparent, the whole series being made up of fine-grained sand-
stones and shales, generally of an olive-greenish color, but
with occasional bands of red and of whitish shales. At the
base, and at various other levels, fine building stone is found,
which has already acquired a wide reputation. Fossils are
abundant in many parts; but the most characteristic impression
is that of a Fucoid, the form of which, resembling somewhat
the cocktail, is readily recognized, and not easily forgotten. It
is not found i1n the coal measures above, and therefore, in the
absence of the sub-carboniferous limestone, it serves to mark
the transition from the coal-measure to the Waverly rocks, the
line of which is often without other distinctive marks.

Going eastward along Triplet Creek, the Waverly rocks form
the whole height of the hills at Morehead, in Rowan county,
the Devonian shales having fallen below the drainage. The
hills to the east of Morehead are capped by a coarse hard sand-
stone, at the base of which a thin band of cherty limestone is
found in some places. These are the outlying representatives

* 1 have preferred the name Waverly to that of knobstone, for the reason that the latter term
is likely to lead to confusion from the fact that other formations give rise to a topography equally
or more knobby; as illustrated by the “knols ™ of East Tennessee, in the Lower Silurian, the
koots of Owsley county in the coal measures. and other instances. The former name is without
particular approprniateness, but 15 the one adopted in the Ohio reports, and is s widely known =
any perhaps, and therefore has some claim to general use,
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AND BOYD COUNTIES, AND A PART OF LAWRENCE. 5

of the sub-carboniferous limestone and the conglomerate sand-
stone, both of which have a considerable thickness to the east
and south. The latter becomes particularly conspicuous over
a large area of country. The dip of the rocks is slight from
Licking river eastward; the rise of the bed of the creek
accounting in part for the disappearance of the lower rocks.
East of the divide between Triplet and Tygert's Creeks, the
base of the limestone is found, at the mouth of Soldier's Fork,
only about 75 to 8o feet above drainage; giving a fall of about
320 feet in 24 miles, or nearly 14 feet to the mile along this
line. The dip does not appear to be greater more directly
east or south of east, as may be seen by the height above
tide of the top of the Waverly in section 4, plate No. 2.*
The Waverly sandstone is shown in most of the sections
given west of the divide between Little Sandy river and
Tygert's Creek. The inclination is such that this formation
falls below the Little Sandy, except near the Ohio. At the
mouth of the Little Sandy it rises from 15 to 20 feet above low

e e . e e i e

* The sections on plates 1 to 24 are arranged with reference to tide level, Low water at the
mouth of the Litile Sandy river, or 485 feet above the sea, is chosen as the base, and the ﬁgurﬂ
at the left of the plate reckon up from this level, The Jocality of each section is indicated
a number on the map corresponding with the number of the section. A good idea of the posi-
tion and dip of the various rocks in this region may be obtained by a study of these sections in
connection with the map. But to present the main facts in a more ready form, profile sec-
tions are also given, extending across the field in three lines; the first from the Ohio, below
Springville, in Greenup county, to Catlettsburg, in Boyd county. The second, from Kenton
Furnace, in Greenup, to the mouth of the Bear Creek, in Lawrence county. The third, from
Boone Furnace, in Carter county, to Louisa, in Lawrence,

The determination of the height from tide, and also above drainage, has been greatly fadl-
itated by the numerous railroad surveys that have been made in this field, Repeated barometric
measurements have, for the most part, supplied the details; the hand-level being used some-
times, and such other means as could be made available.

The abreviations made use of in the sections are as follows:

5. 5., sandstone,

L. or L. 5., limestone, .

5., shales,

5. 8. 5., shaly sandstone.

Cong., conglomerale; Cong. 5. 5., conplomerate sandstone.
., coal; C. C., cannel coal,

F. C., fire-clay.

Sections on plates numbered 24 to 30 are not arranged to indicate height above tide. In
each column the natural succession of rocks is shown, When two sections from different
localities are included in the same perpendicular column, they are joined on some identieal coal
ar ore; as in sections § and 6, on plate 26, where an oblique space indicates the top of one
and the bottom of the other; or where all the rocks of the scries, from the base of one to the
tup of the ather, are not included, the intervening space represents the nurmal thickness of the
rocks wanting, unless it is otherwise indicated by including lines, or by statement on the plate
to the contrary.

5



6 REMORT ON THE GEOLOGY OF GREENUP, CARTER,

water. It is not seen further eastward than Riverton, where
it is exposed at low water.

The limestone formation, which follows the Waverly in the
order of superposition, is wanting or very thin over a large
part of Greenup county. Section 25, plate 9. near the mouth
of Little Sandy, shows no trace of limestone. On Coal Branch
a few inches of calcareous rock is shown. (Section 1, plate
29.) A thin layer of limestone is found on Smith's Branch.
The hills back of the lime-kilns show the only considerable
development of this formation near the Ohio. Here the de-
posit reaches a thickness of 35 feet at one point; but it rapidly
falls away in thickness, so that outside of an area of a few
square miles, only a thin cherty rock occurs to represent this
formation; and often this is entirely wanting in the neighbor-
ing hills. The hill back of Springville shows no limestone,
(Section 5, plate 3.) At the head of Indian Run a cherty bed
several feet in thickness occurs. (Section 1, plate 2.) Frag-
ments of a similar bed, in the valley of Montgomery Creek,
show its extension into Lewis county, where the hills, for some
distance westward from Greenup, are capped by rocks similar
to the outlying rocks of Rowan, as mentioned on a previous
page. Southward the sub-carboniferous limestone increases
in thickness from a few feet, at the head of Shultz Creek, to
140 feet, at a point on Tygert's Creek near Carter Caves.
(Section 20, plate 6.) On Kenton Furnace lands 10 to 20 feet
is shown. (Section 12, plate 5.) On Boone Furnace lands
from 8o to 100 feet is exposed, and this thickness is repeated
or increased along Tygert's Creek southward to the divide
between Tygert's Creek and Big Sinking Creek. Westward
from Tygert's Creek, this formation rapidly loses its import-
ance. To the eastward, also, it thins out nearly as rapidly.
(Profile sections II and III.) A considerable thickness of
limestone is reported, however, in some of the wells drilled in
the Big Sandy valley, near the southern line of Lawrence
county. The effect of the thinning out of this formation east-
ward is an increased inclination of the overlying rocks towards

the east, and a corresponding limitation of the area in which
6
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a given thickness of rock is exposed by the drainage of the
Little Sandy. The decrease in thickness northward also tends
to increase the inclination of the overlying rocks in that direc-
tion. The fall towards the Ohio river, a little east of north, is
about the same as that of the general surface of the country,
and, in general, the disappearance below drainage of rocks of
the same geological level is along a line running nearly north-
northeast and south-southwest. In the southern part of Car-
ter and Lawrence counties the dip is changed to the north;
the underlying rocks to the southward being elevated or thick-
ened so as to form, with those along the western side of this
field, two sides of a geological basin.®

The top of the Waverly, near Morehead, where the place
of the limestone is shown, is about 1,150 feet above tide. At
the head of Indian Run the height above tide is about 1,000
feet. At the most western outcrop near the Ohio, of the con-
glomerate formation and the thin representative of the sub-
carboniferous limestone, the height would reach 1,050 feet, a
difference of 100 feet in a distance of 30 miles, or an average
fall towards the Ohio river of three and one third feet to the
mile. Besides the general inclination of the top of the Wa-
verly, it is characterized by undulations, which, together with
the varying thickness of the sub-carboniferous limestone, give
to the base of the coal measures an irregularity which is not
only very noticeable, but which sometimes leads to confusion
in the order of the overlying beds. The sub-carboniferous
limestone, when present in considerable thickness, is usually
made up of rocks varying in character from a pure white or
grayish limestone to that which is sandy or ferruginous or
cherty. The former rock makes an excellent quicklime, as
shown by the demand for the products of the lime-kilns on the
Ohio, in Greenup county. At some points a thin bed of what
may prove to be lithographic stone of good quality, has been
noted. At the bridge across Tygert's Creek, near Olive Hill,
on the old State road, a thickness of eight inches is shown

- “l"hﬂl: -h::r the sast l::l' ﬂ;; Btrg Smdr,-;;d 'n::r t'l!_:c U]'-li;;-, t'l'..u: .rucks dip 1o the westwarrd,
forming the third side of a great geological basin, has not, so far as I can learn, been fully deter
mined; bat there seems 1o be strong indications that this is the case,

7



8 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

near the level of the bridge, and about 25 feet above the base
of the formation. The notion prevails to some extent, that
silver may be found in these rocks; but any effort to find the
precious metals must necessarily result in disappointment.
This remark applies equally well to all the formations in this
region.

THE COAL MEASURES.

At the top of the sub-carboniferous limestone, and resting
upon it, is the so-called * limestone ore,” or *lower limestone
ore.” With this ore, which is one of the most valuable in
Eastern Kentucky, the coal and iron-bearing rocks begin;
though, strictly speaking, from its association with the lime-
stone and its limitation to the area of this formation, the ore
itself might perhaps be regarded as belonging to the sub-car-
boniferous period. The character of the ores of this section
are fully discussed by Mr. Moore in his report on the ores of
this part of Kentucky.

The coal-measure rocks of Eastern Kentucky are readily
separated into minor divisions by characteristic rocks at dif-
ferent horizons. What the relation of these natural divisions
is to those which are found in localities widely separated from
this field, is a question that may be left for future considera-
tion; the present purpose being as well subserved by a state-
ment of the facts as they are found in this field. The names
which have come to be used to designate these rocks will be
retained, however, without assuming the equivalency which
they suggest. The conglomerate formation, as described by
Mr. Lesley, is the lowest division, and varies in thickness
from a few feet, as shown near the mouth of Tygert's Creek,
to 100 feet or more, as exposed on the Big Sinking. It usu-
ally occurs as a coarse ferruginous sandstone; but at various
points, and more especially to the southward, it is a true con-
glomerate, or is banded with pebbled layers. At some points
in Greenup and Carter this rock is found resting immediately
upon the sub-carboniferous limestone (section 2, plate 3), but

generally it is separated from that rock by shales varying
8



AND BOYD COUNTIES, AND A PART OF LAWRENCE. 9

in thickness, nowhere in these counties exceeding 30 to 40
feet. These shales, which constitute the sub-conglomerate
member of the series, become thicker and include a number
of important beds of coal, to the southwest. In Greenup and
Carter one thin bed is found. The rocks above the conglom-
erate are more uniform in thickness, as shown by measure-
ments between well-known beds of coal at different points, but
they are also much more varied in character. Shales and
sandstones frequently interchange with each other in such a
way as to greatly disguise the real stratification of this region.
In general terms, the coal measures above the conglomerate
may be said to be made up of, first, a shale formation of from
50 to 100 feet, resting on the conglomerate, a series in which
shales largely predominate, and which include Coal No. 1, and
one or two block ores. (See general section, plate No. 1.)
Second, a sandstone series, or one in which the sandstone
makes up a large part of the whole thickness, or from 240 to
340 feet. This series includes Coals 2, 3, 4, 5, and 6, with two
block ores, and the so-called limestone and limestone kidney
ores.  Above, shales again predominate, in a third series of
rocks largely made up of greenish shales, with shaly sandstone,
which have a thickness in Greenup, Carter, and Boyd counties
of go to 120 feet. In some parts of l.awrence this series is
almost entirely wanting, or replaced by coarse sandstone.
Coals 7 and 8 and the kidney ores, with the so-called * bastard
limestone ore,” are included in this formation.* Above these
shales, a coarse ferruginous sandstone, sometimes banded with
conglomerate layers, is usually found in varying thickness—
the Mahoning sandstone of Owen and of Lesquereux. This,
with the overlying rocks, which are largely shales and shaly
sandstone, with beds of impure limestone, but which in some
places appear in an almost unbroken series of sandstones,
adds to the coal measures of this section a thickness of nearly
400 feet. Sections 71, plate 1g; and 8r, plate 21; and sec-
tion 6, plate 25, show a large part of this series, which reaches
to the tops of the hills along the Big Sandy. It includes Coals

9
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9, 10, 11, and 12; the so-called Rough-and-Ready ore, with
other ores of less importance.,

COALS, ORES, AND FIRE-CLAYS.

Beginning at the base of the coal-bearing rocks, a thin coal
is found near the sub-carboniferous limestone, or, in its absence,
near the Waverly sandstone, as at Olive Hill, in Carter, and
Coal Branch, in Greenup, and at other points; and though the
conglomerate formation is wanting over a part of Greenup,
where this coal is shown, yet it should doubtless be regarded
as a sub-conglomerate coal. As the coals below the conglom-
erate are known to have a considerable development elsewhere,
this bed is left to be numbered with them. It is mentioned in
reports of the old Survey as Coal No. 1 A, being erroneously
regarded as the same bed as that found on Chinn's Branch,
and at Steam Furnace, &c. (Volume IV, page 410.) The bed
of non-plastic fire-clay, which occurs near this horizon, is also
a sub-conglomerate bed. (See section 2, plate 29, and section
28, plate 8.) Like the coal with which it is sometimes closely
associated, it is often entirely wanting at points where the con-
glomerate sandstone follows the limestone, without an interven-
ing bed of shales of considerable thickness. This is the same
fire-clay as that used at Sciotoville, in Ohio. The value of the
deposit can hardly be estimated at present. It is of fine qual-
ity, and inexhaustible in quantity. An analysis of an average
sample, taken from an exposure at Boone Furnace, shows the
following result:

UFFER FART OF BED.

DRI . oo mocpsr wanm mimiie pew meine woawe EOWSR  mLmTUE s ICRLE R 48.56
Adumdnm s, 300 BTN UG SREED NRIED QO SRS Eiash LgE BNl 37471
OO OEMIE & & any wowe W oesE W e W T woceno EwOR RURL L . . alrace.
LI o &0 & d wm s i s s owm & e oam W hCe ®oeE oma mwa L1712
MIEEIEIR . o e ive o wip e ba w wih o s mwow BURLE RTROE e alga s a trace.
Phesphoricacid . . . . . . . o 0 0 0 0 s 0 0 0 e e e e e e e e s e 2558
Pl i 5 Wik R R BNOE B i vk ERR R B ENEE S +
VOO . scea m e R m R A RCE ke E d e e o seeeie wnmiw 3 .283
Waterezpelledatred heat . . . . . . . . . o Lo L0 o0 L. . . 13.010

Other analyses show a larger per cent. of silica. (See the
last report of Dr. Peter.) This bed has a thickness of four to

six feet. On the place of Mr. Ratcliff, near the lime-kilns, a
Lo
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thickness of eight feet is shown, but the additional thickness
is of poorer quality apparently. The bed is found over nearly
all of that part of Greenup and Carter counties which presents
the rocks of this horizon above drainage. (See sections 1 and
4, plate 2; sections §, 7, and 8, plate 3; section g, plate 4; sec-
tion 19, plate 6; and section 25, plate 8, in addition to those
referred to above.) It has also been noted further southward,
along the western outcrop of the coal measures. It is mined
and shipped-in large quantities to Cincinnati from the head of
Indian Run, in Greenup. It is reasonable to suppose that this
deposit will in time become one of the important sources of
wealth to this part of Kentucky.

Above the conglomerate sandstone, in the shale series which
follows it in the order of succession, are several ore deposits
of greater or less range, and also a coal bed, which, from its
wide range and its quality, will prove one of the most valuable
in Eastern Kentucky. In thickness this coal is variable, being,
in some places near the Ohio, too thin to work with profit,
except for local purposes. It appears to be the equivalent of
the Jackson shaft coal in Ohio; and as it is the first coal above
the conglomerate, and the first of any importance in this part
of the coal field, | have designated it Coal No. 1, or the first
in a series which includes all the coals of importance in this
section, including also those above the so-called Mahoning
sandstone. This separation of the sub-conglomerate coals
from those above, while no division is made on the Mahoning
sandstone, is adopted simply as a matter of convenience.
The sub-conglomerate formation, not having been worked
up, is left to be considered by itself. The rocks above have
been carefully studied, and, as seems most convenient for prac-
tical purposes, the beds are numbered in a continuous series,
without reference to any division into periods, the equivalent
or otherwise of those demonstrated in othet parts of the conti-
nent. Coal No. 1 has been opened and worked at a number of
points in Greenup county. Near the foot of the hill back of
Greenup it is 12 to 18 inches thick. Back of Riverton it is

near the bed of the creek. Eastward from this point it falls
1



12 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

below drainage. (See profile section No. 1.) At Raccoon Fur-
nace it is 3o inches thick. On the Little Sandy, nearly oppo-
site Buffalo Furnace, a thickness of three feet is shown, with a
clay parting separating it into about equal parts. On Bar-
rett’'s Creek it is about the same thickness, without parting.
A bed of coal recently opened by Mr. Pierce, near Hopewell
Station, is probably the same coal. Near Willard, on Little
Fork, this coal is three and a half feet, with an inch of slate
near the bottom. To the eastward from all these places, this
coal soon falls below the drainage; to the west it is found,
along with the dip of the formation, in varying thickness, but
generally thinning out towards its most western exposure, in
the tops of the hills along the line between Greenup and Car-
ter on the one side, and Lewis and Rowan on the other.

The change in the dip of the rocks mentioned on a pre-
vious page, brings this coal above drainage further east-
ward, south of Willard. It is exposed near the head of Dry
Fork, near the bed of the creek. On all the upper branches
of Blaine Creek, and on Little Blaine and George's Creek,
always in shales, and here about 60 to 70 feet above the con-
glomerate, as shown at the mouth of Hood Creek, and along
Blaine for some miles above, where the conglomerate comes
to the surface, as also on Brushy Creek, between Mr. Hol-
brook's and Mr. Swetnam's, where the conglomerate rises to a
height of 25 feet above the bed of the creek; on Hood Creek,
where the cliffs reach a height of 8o feet, and on the Laurel
Creeks, where the cliffs of conglomerate reach a height of
1 2o feet (see section 8, plate 3; sections g9 and 10, plate 4), and
on Keaton’s Creek, where, at one point near the mouth, the
conglomerate rises 20 feet above the bed of the creek, the
coal always occurring at about the same distance above the
conglomerate. The shale series above the conglomerate is
greatly thickened up in this direction, and includes several
bands of calcareous rock and many lozenge-shaped blocks of
calcareous rock imbedded in the shales.

Northward, along Blaine and Brushy Creeks, Coal No. 1 falls

below the drainage. Its furthest exposure northward in the
Lk
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valley of Blaine is at Haw's Mill, at the junction of Brushy
Creek with Blaine. At Mr. Graham's, near the mouth of
Cherokee, it is carried below the bed of the creek by a down-
ward bend of the rocks. Probably the coal shown in the
bed of Irish Creek may be referred to this bed. Eastward,
from Hood and Brushy Creeks, the conglomerate disappears
below the drainage, and Coal No. 1 falls to near the bed of
the main streams. ' It is opened at several points on George's
Creek, and on Little Blaine. It is not opened immediately on
the L.ouisa Fork of Sandy, in Lawrence county, that | can learn,
but would be found near low water, probably. At Warfield, on
Tug Fork of Sandy, in Martin county, it is the main coal, and
near high-water mark,, At Flat Gap, in Johnson county, this
coal is found in good thickness near the base of the hills. It
is below the drainage in all the country drained by Rockcastle
Creek and to the northward between the Forks of Sandy.
Southward, from the line of Lawrence and Johnson, the change
of level is slight along the Louisa Fork at least, No. 1 Coal
being near high-water mark at Prestonsburg. It is probable
that the dip to the east, which follows the disappearance of the
conglomerate sandstone eastward from Hood Creek, will be
found to continue in the belt of country to the southward, along
Louisa Fork.

In thickness, Coal No. 1 varies in different sections: but
so far as developed, it has a local uniformity which promises
to make mining easy and profitable at these points when it
reaches a workable thickness. Openings already made show
15 inches near the Ohio; three feet at the Hanna bank; about
the same thickness on Barrett's Creek; three and one half
feet near Willard, on Little Fork, and on Dry Fork, about three
feet on Deer Creek west of Willard in the Little Sandy valley,
two to three feet on the head waters of the Blaine, and on
George’s Creek, and at Warfield five feet. At all these points,
except the Hanna bank, it is without any considerable parting.
At some points it has no underlying fire-clay. (See plate VII.)

This coal is no exception to the general rule as to variation
in quality at different points. It ranks with the best coals,

3



14 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

however, as will be seen from analyses by Prof. Peter and Mr.
Talbutt, of average samples taken at two points, which show
the range in quality in Carter and Lawrence counties. Two
samples carefully averaged® from Little Fork, near Willard,
show the following results:

Specificgravity . « . . =+ + o 4 2w s e s § RO TR S i i.269

MolslUI® « , - = = & « = 4 = = v = 5 = s = s = = = = pom  anomnE e 3.50 3.60
Volatile combustible matter . . . . . . . . . . . . . .. 00 . 36.00  35.40
Fizxed ol . o « : « o 3 5 5 5 w6 5 5 5 ¢ » = % 5 2'8% w 5 & 2 » 57.30 57.60
AIB L s s s v s m i s s Es R E F i B e e wiw W E ww 2.90 3.40
Salpbur . i a e TIE SeglE gMisim DD L 1.148 1.108

Sample from Mr. Swetnam’s coal, on Brushy Creek, gives a
still better result. The ash is doubtless too low. Near the
Ohio river this coal is less reliable in quality than in Carter

* A remark on the method of collecting HmEcIeﬁ of coals for analysis is made necessary by
the seeming excess of ash and of sulpbur, which will be noticed in some coals known to be of
superior quality, and of which analyses have been made on a different plan of sampling. In all
instances, the aim has heen to secure an av e of the whole thickness of the bed to be
represented, or of different parts of the bed, inclading all impurities that would not be separated
from the coal in the ordinary process of mining. When practicable, this has been repeated, at
different points in the same mine, to average as nearly as possible the variations that are found
at different points in the same entry. Unless this is fully understood, the resuit of comparison
with the analyses of couls ol other States will be an unfavorable impression of the quality of
the coals of Kentucky, while in reality they do not saffer by comparison. Analyses of the best
coals from neighboring States, collected in the same way, are given by way of comparison. It
is taken for granted that practical men desire to know the average quality of coal as it to
market in bulk, rather than to know how pure it can be made to F.r on paper; and h
in attempting to ol#ain samples to this end, there is a likelihood of giving too large 2 per cent-
age of mpurities from the increased ipn found in that m which becomes slack by
expoesure, and iz eliminated to some extent ﬁ bandling, and also local wariations; yet this
average carefully made is more likely to be near the true represemtation than samples as
ordinarily taken. The analyses of the coals of Eastern Kentucky were made from average
samples, taken by Mr. Moore or myself, nnless otherwise stated, as also were the analyses of
coals from other States, which are introduced by way of comparison.

The following table shows huw imperfectly a single block of coal represents the whole bed :

No. 6. Turkey-pen Hollow.| No. 7. Pritchard’s coal.

Average. |Single Llock.| Average. |Single block.

Moisture . . . . . . . . . . . . 3.40 4.70 5.-40 4.50
Volatile combustible matter . . . . 32.30 34.30 32.70 37.10
Fixedearbom . . . . . . . . . . 53.4& 50.04 52.52 56.40
ARR L LS E W TR e e W 00 1.00 .38 2.00
Solphiir . . .« « v 4 2 5 & 1.23 .83 z.300 «571

The difference shown in the proportion of ash and of sulphur is such as should be expected
in any bed of considerable thickness. When an attempt 5 made to select a block that is an
average of the whole bed, in quality, the difference would be less perhaps; but aside from the
impossibility of selecting an average sample in this way, the personal bias is always on the side
of the best specimens, and the result of comparison with a sample carefully taken from the
whole face of the bed woald, in nearly every instance, be very much like that shown in the

14
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and Lawrence. The following is the result of an analysis of
Mr. Swetnam's coal:

Specific gravily - . . . . . . . - S I I R I L T 1.251
MolslUIE . . . & & & & 4 & & & & 4 = 4 4 s m e s s s e m e s w e e e e . 5. 10
Volatile combustible matter . . . . . . . . . . . L. ..l e e el ... 35-30
PIad CATBON . swn s e W mid w EDE w EDE A W ESR MORLE moREE 57.80
Bl i, S § O B i N e e e e an e B e ma mlomd B oww 1.8Bo
WaIpBUT o i W R S S W ST S e W e Een W e N e 0.73

An analysis, by Dr. Peter and Mr. Talbutt, of a sample col-
lected by myself at Jackson, Ohio, at a point in the Star Fur-
nace mine where the coal was regarded by the superintendent
of the mine as equal in quality to any in that region, gives the
following result:

Specihe Pravify o0 00w G 6 O OF Os palE PEEr B aE e g o I.361
Mloishime: o 7 il G W @ g Pa & e S g moml el g o 4.54
Volalile combustible matter e WA W AGE e iR e s d et . 0. 68
Fil‘:'d ‘Ear}xm - . 4 . L] L] # L L * 4 +* ¥ + ® F @+ *®* ® w® ® & ® = #® @® s @& = w® SH 1 %
Ash . . . & 0 h e e e e e e, 8.7z
BlphiE 5% ¢ SNLR Saw B X B o 0L B R o oW BEE R g 0.756

The Jackson shaft coal has already acquired Cﬂnblduabk
reputation as an iron-making coal. In Kentucky no trial has
been made of this coal for this purpose. Steps have becn
taken towards the mining of this coal near Willard, and I un-
derstand that it wil]l be used for iron-making. The Warfield
and Prestonsburg coals appear to be fully an average in qual-
ity, while considerably increased in thickness. This coal is not
mentioned in the old report on Greenup and Carter.

Coal No. 2 is of less importance in this field than Coal No. 1,
being less trustworthy, both in thickness and in quality. It is
present, however, over a wide range of country, and on Ever-
man’'s and Barrett's Creeks (Kibby's, Jones's, and Lewis's
coal), in Carter county, it is found in workable thickness and
of very good quality. This coal has been opened on a small
branch back of Riverton (see section 4, plate 27), where it
showed a thickness of two and one half feet at the outcrop, but
soon disappeared on account of a slide of the rocks, and no
further effort was made to ascertain the value of the bed. On
Ulin's Branch, twenty-five feet above the bed of the branch, a
thickness of two and one half feet is shown in two parts, sepa-
rated by seven inches of clay, and immediately under a thick-
bedded sandstone. This coal is spoken of as Coal No. 1 A,

15



16 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

in the first reports (volume 1V, page 410), but is not the equiv-
alent of the Chinn’s Branch bituminous coal, and of the others
enumerated as belonging to No. 1 A,

Mr. Moore reports two beds between Coals 1 and 3, at Rac-
coon, Buffalo, and Laurel Furnaces. The same occurs at Iron
Hills Furnace. The upper bed being thin, and limited in
range, | have thought best to call it Coal 2 A. The Kibby
coal, on Everman’'s Creek, is 28 inches thick, without part-
ing. The opening by Mr. Elwood, on Everman’s Creek, shows
about two feet of coal. The entry of Dr. Jones, on Stand Branch
of Barrett’'s Creek, presents a forty-three inch face, including
six inches parting. On Mr. Lewis's place it is about the
same. This coal has not been traced continuously southward
across Carter and to the east, along the northward dip in Law-
rence; but it has been noted at a number of points as a stain,
or, where better exposed to view, as a thin coal. At Peach
Orchard 1t 1s about two feet thick, and is known as the Barn
Branch coal. The following is an analysis of the Kibby coal,
which appears to be an average in that section:

Bpecilic grawily o o L G @R W S s S EUERE . s wlE & sd I.289
PMETEDATIE S il avciics  oaem povnior NELME  EEOONTOE SN ST SRR B S . 4.10
Volatile combustible matter . . . 0 & . v 40w G ie e e 4a e ee e e w 34.60
FIReil earBon . owou oo sosrs soass scmibe sSokoE o0k miw s & w0 god 8 £g.32%
MSNE S S GO Sy D D RN e Wil e R oRRE e T 4-T7%
SUIPLILe. 5 Siam i werm soslof atmils sod m SRR FiwH esw e eos W sow s 1.414

The place of Coal No. 3 is generally well defined in Green-
up and Carter, and in a part of Lawrence. It is found above
drainage in a small portion of Boyd. It is the Coal No. 1 A
of M. Lesquereux, as mentioned on Indian Creek, Chinn’s
Branch (Chinch Branch of his report), near old Steam Furnace,
at Caroline Furnace, Hamer’s coal at Amanda Furnace, on
Bush Creek, and near the bed of Williams’ Creek below Buena
Vista Furnace. But to the westward it is higher up than the
coal referred to No. 1 A, At Raccoon and Buffalo Furnaces it
is sometimes called the Top-hill coal. (See sections 21 and 22,
plate 7, and section 26, plate 8.) [t is more commonly known
as the Turkey Lick coal. Eastward from the localities named
it is lower down than the coals referred to 1 A by M. Lesque-

reux, falling below drainage east of Hood's Creek and Little
16
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Hood. (Section 50, plate 14; section 53, plate 15.) On the
former stream it is shown near the bed of the creek for some
miles above Bellefont Furnace. " In the greater part of Carter
it has about the same eastward dip, being near the bed of the
creek at Mt. Savage Furnace (section 37, plate 10), and well
up in the hill on Wolfl Creek, and in the hills on Barrett's
Creek, and on the Sinking Creeks. In the latter places it is a
cannel coal, as appears from observations made in that section
both by Mr. Moore and by myself. (Section 32, plate g; sec-
tions 23 and 24, plate 7.) In Lawrence it follows the change
in dip which has been noticed, being near the bed of Blaine
at the ford near Mr. F. Carter’s (section 10, plate 28), and
about 180 feet above the bed of Brushy Creek at Mr. Hol-
brook’s.

McHenry's coal, six miles south of Louisa, and the main
Peach Orchard coal, which are referred to this bed, are 170
and 200 feet, respectively, above the bed of Big Sandy. (Sec-
tions 86 and 87, plate 23.) A coal imperfectly opened one
half mile below the mouth of Rockcastle Creek, and 175 feet
above Tug Fork, is probably the same bed. At Louisa it is
probably from 60 to 7o feet below the bed of the river. In
Greenup and Carter a block ore is generally found 30 to 35
feet above. In Lawrence this ore is not exposed; probably it
might be found in the western part of the county. The rocks
below Coal 3 to Coal 1 are variable in thickness. Between
Coals 2 and 3 a block ore is sometimes found. These rocks
are variable in character also, as will be seen from the sec-
tions given. The rocks above, for nearly 200 feet, are variable
in character, but preserve a uniformity in thickness that is in
marked contrast with those below: and this fact comes to
have a very considerable importance from the facility which it
secures in the tracing of beds both of coal and of ore. This
will be seen as the beds above are taken up in this order;
and the identification of Coal 3 will be made more certain, in
most of this field, from its relation to overlying beds.

In thickness, Coal No. 3 varies with the different localities,

At Raccoon, Buffalo, and Laurel Furnaces, it is pretty uniform-
VOL. 11.—2 y



18 REPORT ON THE GEOLOGY OF GREENUF, CARTER,

ly three feet. At Pennsylvania Furnace it reaches five feet,
with two partings. At Bellefont Furnace it is about three
feet, with a thin parting. At Hunnewell (old Greenup Fur-
nace), it is two and a half feet. At Mt. Savage it is not fully
opened, but is probably thin. On Wolf Creek, in Carter, it is
said to be three feet. On Blaine it is generally three feet.
At Peach Orchard it is six feet, including three thin partings.
McHenry's bank shows four feet four inches, including two
thin partings. On plate 11l this coal is shown, as found at a
number of points, with its immediate surroundimgs. It will be
seen at once how unreliable an identification would be, based
on resemblances, either in appearance or in details of the bed.
The same is shown on other coals, in fewer representations on
the same plate. Nor is the quality of the coal a satisfactory
evidence of equivalency, as will be seen from the following
table of analyses of Coal 3 by Dr. Peter and Mr. Talbutt:

: £ g

2 E == S 5
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g2 | 2 |ZEi5| = < =
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Raccoon, Greenup . . . . . = o« <} 1.335 4-54 5K 49.79 10,0
Buffalo, Greenup . . . . . . . . 1.385 z.gq:- ﬁaﬂ 43 44 rz.sg 43:;;
Laurel, Greenup. . . -} 1.28g 4.10 | 34.00 | 55.%54 5. 40 i.500
Pennsylvania F::rn:.r_-un-1 l',:n’:l:nup 1.300 3.20 | 36,60 £3.04 7 .00 z. 2604
McHenry's, Lawrence . . . . . .| r.316 4.60 | 35.70| §3.28 b.42 1.080

%' bank, Lawrence. . . . . .| 1.317 z.eo0 § 38.78 | 5110 5-57 2. 466

Holbrook's, Lawrence . . . . . | I.340 2.10| 33.90| sb.oo E.oo 6.736
Peach Orchard, Lawrence. . . w2 3-24 § 36.56] 54.9% 5.24 1.18g
Carter Farm, near [:mjrs-un Carter . .38 3.00 | 36.20| 40.24 | 11.56 1.381
Hannewell, Gr::nup : P 1.333 .20 | 32.00| 53.Bo| 10,10 1.043

Part of the variation shown by this table is doubtless owing
to imperfect opening of some of the coals, which have been
mined only along the outcrop, and which therefore show, to
some extent, the effects of the broken and displaced surround-
ing rocks.

Coal No. 4 is less persistent than the previous. It is a can-
nel coal, with accompanying bituminous parts and is found 35 to
40 feet above Coal No. 3, or just above the block ore mention-

ed in connection with that coal, though that ore is commonly
18
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wanting where Coal No. 4 has any considerable development.
It is the Coal 1 B of Mr. Lesquereux, as described on the land
of the Maysville Oil Company, and on Indian Creek, and
around Greenup Furnace, now known as Hunnewell ['urnace.
It is traced eastward in Greenup and Boyd to Hood Creek
(section 50, plate 14), though not opened to show either the
thickness or the character of the coal. It is probable that only
the bituminous part is present in this direction, though in the
bed of Mile Branch, near Star Furnace, as shown by section g,
plate 29, by Mr. Moore, a considerable development of cannel
coal is found. The cannel coal of Stinson Creek, and on the
McGuire place, in Carter county, may be referred to this bed;
though Mr. Moore, who has given more special attention to
this part of the field, regards it as uncertain whether it is the
equivalent of the Hunnewell cannel, or of the cannel coals of
Barrett's Creek and the Sinking Creeks, which are referred
to Coal No. 3. Coal No. 4 has not been found in LLawrence
county, though at a number of points a bituminous slate occurs
so nearly in its horizon that it might be regarded as its repre-
sentative in this direction; section 5, plate 27, and section g,
plate 29, with section 33, plate 10, and section 41, plate 12,
show the place of Coal No. 4, and its relation to other beds
where it is present. The cannel coal of this bed is well known
in the market as the Hunnewell cannel coal.

Coal No. 5 is from 30 to 50 feet higher up. It has its
greatest development in Carter and Lawrence counties, where
it is known as the Pennington coal, and the Cooksie Fork coal.
[t is mined at Buena Vista Furnace, in Boyd county, at a point
a little way east of the furnace on Straight Creek. It is here
considerably divided up by thin partings at the top of the bed,
but shows a thickness of 38 to 40 inches of coal of good qual-
ity. On Brush Creek, it is shown with a blue ore, immediately
above, in a thin bed of shales, which separates it from a thick
sandstone above. It is also exposed, though not opened, close
to the furnace. (Section 61, plate 14.) On East Fork, near
Mr. Calvin's, it is exposed in the bank of the creek at the
bridge. (Section 7, plate 25.) And at many points along the
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eastern division of the Lexington and Big Sandy Railroad, this
coal is shown near the grade. (Sections 54 and 356, plate 15;
and sections 57, 58, and 59, plate 16.) But few openings have
been made to show its thickness and value. As shown in some
of the railroad cuts, it is not thick enough to work to advantage.
It is probable that Coal No. 5 might be found at some points
in the eastern parts of Greenup county, as it is shown to be
present at Old Kentucky Steam Furnace, by a well marked
coal stain (section 34, plate 10), but no openings of note have
been made. In Carter and Lawrence counties this bed is great-
ly increased in thickness. Little has been done, however, to
determine the real value of the bed. Section 39, plate 11;
section 66, plate 18, show its position in the series. Plate 31
(Coal 5) shows the thickness and surroundings at several
points chosen to illustrate the general character of the bed,
where it has a considerable thickness. The place of Coal No.
5 is from 30 to 4o feet below the so-called limestone ore, where
that is present. The horizontal range of the two beds seems
to be about the same, though their boundaries do not coincide.
The quality of Coal No. 5 has not been fully determined
from the difficulty of obtaining average samples; the bed not
being worked, except at Buena Vista Furnace, where the fol-
lowing result was obtained by Dr. Peter and Mr. Talbutt:
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The per cent. of ash is largely increased by including the
upper thin layers, which might be rejected ; the slaty portions
of the bed interfere with the profitable mining of this coal, as
shown by such openings as have been already made.

Coal No. 6 is found from 15 to 20 feet above the limestone
ore. It is the Coal No. 1 B of Mr. Lesquereux, as reported
near Catlettsburg, on Horse Branch, and on Catlett's Creek,
and Coal No. 2, as described at Amanda Furnace and at Ash-
land. It is known as the Keys' Creek or the River Hill coal.

Profile section No. 1 shows the position of this coal along the
D
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Ohio. It has its greatest development in Boyd county, where
it is mined at many points for local use and for shipment,
Section 81, plate 22 ; section 77, plate 18; sections 61 and 62,
plate 17; section 57, plate 16; sections 53 and 54, plate 15;
sections 49, 51, 52, plate 14; and sections 1, 3, 4, 5, and 7,
plate 25, give a good notion of the coal in Boyd. Detailed
sections, plate 31, give the thickness and surroundings of this
bed.

In Greenup this coal is shown at many points, but is less
reliable both in thickness and quality. It occurs, but is not
opened, at Old Steam Furnace. (Section 34, plate 10.) At
Hunnewell Furnace it has been opened at several points. In
Carter county the bed has still less development, though it
is readily traced along with the outcrop of the limestone ore
and the overlying ore. It is shown at Mt. Savage. (Section
45, plate 13, and in sections given in Mr. Moore's report.)
At Willard it is shown in a railroad cut, and at a number of
points west and south. (Section 1, plate 26, shows the place
of Coal No. 6 en Little Fork, a short distance westward from
Willard.) In Lawrence county this coal has been noted at sev-
eral points, but it has been worked only at Louisa, along the
Big Sandy river, near high-water mark. (Section 10, plate 28.)
It is little more than two feet thick where opened at this point.
The quality of Coal No. 6 is good, and even superior in some
localities, especially in Boyd county, where it has its greatest
thickness.

The following table is made up from analyses, by Dr. Peter
and Mr. Talbutt, of average samples from Boyd county:

Speciic | Muoisture. | Volatile | Fixed car- Ash. Sulphur.
gravily. combusiille bon.
maller,
'l:llril:.'}f-pen Hollow . 1.350 3.40 32.30 55.40 K.go 1.230
Keys' Creek . . | . 1.279 2.94 32.50 56.70 7.74 1.972
Horse Branch . . . 1.31§ z.70 36.70 52.60 E. oo 1701
Amanda Furnace , . 1.335 4.04 33.60 53.34 G .00 1.318

Plate V1I shows the variable character of this bed and its

surmundings.
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Coal No. 7 is normally from 40 to 45 feet above Coal No. 6,
and 20 to 25 feet above the so-called yellow kidney ore, or the
‘‘black vein,” as it is known by miners in some localities. This
is Coal No. 2 of the old report, as observed at Kilgore's. Itis
now widely known as the Coalton coal, having been extensively
mined originally at Coalton, as it is now at a number of points
on the eastern division of the Lexington and Big Sandy Rail-
road, and also at Willard, on the Eastern Kentucky Railroad.
This coal has already acquired a wide reputation as an iron-
making coal. Its western outcrop is along the eastern border
of Greenup county, and across Carter, a few miles west of
Mt. Savage Furnace; and thence along the line of hills east
of Little Fork and of Little Sandy. The low hills of the
“Flat Woods" country do not include this coal, there being
very little eastward dip across this belt, and the hills being
barely high enough to include the limestone ore. From a lit-
tle east of Ashland Coal No. 7 rapidly falls to the base of the
hills that skirt the Big Sandy. (See first profile section.)
The thickening of the sandstone above Coal No. 6, near the
Big Sandy, on Keys' and Catlett’s Creeks, is accompanied by a
corresponding decrease in the thickness of Coal No. 7, and the
distance between the coals is increased to 55 feet or more, the
sandstone entirely replacing the shales below, and even the
coal itself in places. At Catlettsburg it is shown as a stain
evidently of a thin coal, about 60 feet above Coal No. 6, which
i1s opened below high-water. (Section 81, plate 22.) Near
the mouth of Chadwick’s Creek, however, it has a thickness of
three feet without partings. It was formerly worked at Clinton
Furnace, about 40 feet above the bed of the creek. (Coal No.
1 C, of first reports.) It is opened near Cannonsburg in sev-
eral places, and it shows a good thickness in the road from
Cannonsburg to Coalton, near the tunnel. Along the railroad
southward to Rush Station it is from 8o to 100 feet above
grade. (Sections 57, 58, and 39, plate 16.) On East Fork, at
the mouth of Old Trace, it is from 40 to 50 feet above the bed
of the Fork. A coal that appears to be the same is shown in

the bed of Ellington's Bear Creek, near the school-house and
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church. At the school-house, above Af». Aouns's, it is in the
bed of East Fork. On Four-mile Creek it is opened at M7,
McBrayer's.  Further southward it is below the waters of
East Fork. It is found on all the Buena Vista lands, rising
towards the tops of the hills on the west side. (Section 31,
plate 14.)

On the Hunnewell side of the divide between the waters of
East Fork and of the Little Sandy, Coal No. 7 is too high up
to be profitably mined at present. Its place is shown by a
stain in the road leading down from the ridge to Cannel
Branch of Cane Creek, and at the head of Cane Creek it is
opened. (Section 36, plate 10.) It is present in most of
the Mount Savage Furnace lands, [ollowing the eastern dip,
which brings it below drainage on the East Fork side of the
main ridge. (Section 27, plate 8; section 65, plate 18.) (See
also sections in Mr. Moore's report.) At Willard Coal No.
7 is about go feet above Dry Fork, rising rapidly to the tops
of the hills westward and southward, from near the mouth of
Caney Fork, where it i1s lowest; while northward it rises less
abruptly, and to the eastward it rises slightly for some distance,
probably to the divide between Lost Fork and East Fork. In
Lawrence county Coal No. 7 is below drainage along the north-
ern part, and it has not been opened, except near Louisa (section
2, plate 28), and perhaps on the farm of Mr. Burchett, on Muddy
Branch of Blaine, where a coal not readily distinguished from
Coal No. 8 has been mined for local use. In the southeast part
of Lawrence county the coals above Coal No. 3 have not been
fully identified, the work not being completed in this section,
partly from a want of time, and partly from the fact that in this
direction changes in the character of the rocks occur, which
make it desirable to study this section in connection with the
adjoining counties to the south and southwest. The thickness
of Coal No, 7, where it has been identified, is from three and
a half to six feet, in two or three parts of about two fect each;
the upper part disappearing when the bed is less than six feet.
The partings are remarkably regular, and have a thickness
of from one to three inches each. The Big Sandy valley fur-

23



24 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

nishes an exception to the general character of the bed as
found elsewhere. Plate 31 shows the general character of the
bed at some of those points where it is best known. Coal
No. 7 is more widely known as an iron-making coal than any
other bed in Eastern Kentucky, being used without coking
with marked success. Mr. Moore has discussed the metallur-
gical qualities of this coal in his report.

Above Coal No. 7 from 20 to 30 feet is the red kidney ore,
as it is commonly designated. This ore and the ore below,
generally accompany this coal. From 40 to 55 feet above
Coal No. 7 is Coal No. 8, the bed next below the Mahoning
sandstone of Owen. It has its best development apparently
on Garner Creek. It is commonly known, however, as the
Hatcher coal. It is present in a field very nearly coinciding
with that of Coal No. 7 in its western outcrop, but it is found
above drainage over a large territory to the eastward, being
above the bed of most of the main creeks. On East Fork,
from the mouth of Jack's Fork to near Mr. Webb’s; on Bolt’s
Fork, and on Long Branch of Blaine, it is below drainage. It
is sometimes wanting entirely in parts of this field. At Coal-
ton it was opened, and showed, as reported, between three and
four feet. On Garner Creek, and near the head of Lost Fork,
near Willard, it shows nearly four feet of coal without parting.
At Mr. Webb's, on East Fork, a coal, part cannel, occurs in
the bed of the creek in such stratigraphical relations as to be
referred to Coal No. 8. (Section 65, plate 18.) Along the
Big Sandy it is seen at a number of points above and below
high water. On the West Virginia side it is mined at a num-
ber of points above the mouth of Bear Creek; and the open-
ings along Tug Fork, near Louisa, appear to be in this bed.
Coal No. 8 is generally inferior in quality to Coal No. 7, and
has therefore been opened in but few places. In a part of
Boyd county a so-called ‘bastard limestone ore '’ occurs about
20 feet above, and also kidney ores still above. Generally,
however, an impure yellowish limestone follows Coal No. 8, at
a short distance above, succeeded by a coarse sandstone or a

conglomerate sandstone. Section 60, plate 16; sections 62,
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63, plate 17; sections 69, 71, plate 19, also furnish examples
of this. See also sections on plates 26, 28, and 3o.

Coal No. g is from 40 to 50 feet higher. It is not worked
except for local use, but it is present over such an cafent of
country as to entitle it to a place in the list of coals of this
region. It is opened at Mr. William Davis's, on East Fork, in
the hill opposite the mouth of Garner Creek. It shows at the
head of Lost Fork and of Bell's Trace, near Willard ; is seen
occasionally eastward, on the waters of Cat Fork of Blaine.
Sections 69 and 71, plate 19; section 3, plate 30; section 8,
plate 26 ; and section 4, plate 28, show this coal.

Coal No. 10 is known over less territory, and is opened in
only one place, so far as I can learn, though a coal stain has
been noted at a number of points, showing that it is more than
a local deposit. On Cannel or Rock-house Branch of Jordan’s
Fork, where it is opened, it is a cannel coal of good quality, two
and a half feet in thickness, immediately under a calcareous
rock, the second fossiliferous limestone. (See section No. 1.)

Coal No. 11 is also little known, and opened only at one
point near Col. Bolt's, on East Fork. "(Section 8, plate 28.)
It is known as Bolt’s coal, and has a thickness of three and a
half feet. It is about 40 feet above the second fossil lime-
stone. (See general section, plate 1.)

Still another coal is shown near the top of the hills between
the Falls of Blaine and Louisa, but little is known of its thick-
ness or value.

Having given an account of the coals, and incidentally of
the ores that occur in this part of Eastern Kentucky, and such
an account of their range as is shown by openings already
made, it seems desirable to present the whole subject in such
a way as to give the number of coals and of ores that are
likely to occur in each considerable valley, and to point out as
well as may be the place of each bed. This will place, in the
most available form, the facts, which it is the purpose of the
survey to collect, at the disposal of those who are most imme-
diately interested, viz: the owners of the land. At the same
time the geology of this field may be presented more in detail
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for the student, and for those who are interested in mineral
lands generally. If there were no considerable variations in
the rock beds as they extend across the country, and as they
appear in the series from the base upwards, there would be
little need of a more detailed account than has already been
given. But the changes which occur in the rocks of the same
geological level—changes which affect the distribution of the
coals and ores—-make it impossible to represent by sections and
general statements the range of beds so distinctly as to pre-
sent the facts in the most useful form for each locality. In the
sections which accompany this report (excepting the profile
sections), it is intended to present such features only as have
been seen, though there might be good reason for supposing
that other features, known to hold a somewhat constant rela-
tion to those observed, were covered by the soil which hides a
large proportion of the rocks of most hills. In offering sug-
gestions as to what may reasonably be expected to occur in a
particular valley or hill, it is necessary to go beyond this, and
to consider the probability of the occurrence of beds known to
be present elsewhere at the same geological level. It will be
well, therefore, to keep in mind the distinction between what
is known to exist and what may be looked for with a reason-
able hope of success; for, with all the knowledge that can be
brought to bear on a question of probability, there is room for
error in the conclusions reached, and this fact would be a suffi-
cient excuse for presenting simply that which is known, if it
were not the purpose of the survey to aid in developing the
unknown resources of the country, as well as to call attention
to what is already exposed to view. The forces and the con-
ditions which gave rise to the carboniferous rocks were not so
uniform, but that the development of a coal region has in it
something of the nature of an experiment; and the part that
science must take in the matter is to point out, from what is
known, the line of experiment most likely to lead to good re-
sults. This it can do for the coal measure, by showing, from
the character and the stratification of the rocks, at what level

certain coals and ores may be found. The thickness or value
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of the beds may, to some extent, be inferred from its character,
where known; but only actual working of the bed can fully
determine such questions. But while in general a good deal
of useless expenditure, both of time and money, would be
saved by such directions as will be given here, it is possible
that local beds of great value may have been overlooked in so
rapid a survey as it has been necessary to make of this large
field.*

The general section (plate 1) presents, in one view, all of
the most important beds of coal and of iron ore, as also of
limestone and of fire-clay, as they occur in different parts
of this field. The profile sections show most of these beds
with their probable range, east and west. From these sec-
tions it is easy to determine, in a general way, what geological
horizons are included in the hills along the different belts of
country from west to east. For instance, profile section No. Il
shows that it would be useless to look for Coal No. 6, or the
ferriferous limestone and ore just below it, west of the Little
Sandy river, along this line, and that it would be equally use-
less to look for Coal No. 1 above the drainage, for any con-
siderable distance east of the Little Sandy. The reasons for
this are sufficiently apparent from the section itsell. Profile
sections I, 11, and 111, together with those sections which are
based on tide-level, complete this general representation of
the range of beds in this field. It remains to call attention to
the special geological features of different localities as they
affect the question of distribution of the coals and iron ores.

For convenience of reference to the map, the prominent
streams will be used to indicate locality.

On Indian Run the Waverly formation rises to a height of
about 500 feetabove low water in the Ohio. Neither coal, nor
ore in paying quantity, will be found in it. Some compensa-
tion for this is found in the building stone that occurs in the
Waverly formation, and in the nearness to river transportation.
A few feet above the top of the Waverly, as marked by a flinty

*Observations which come within the range of the report cover a territory something more
1,000 square miles in extent.
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bed of rock, occurs the bed of non-plastic fire-clay, which is
shown at many points along the western part of the coal field.
A general description of this bed has been given on a previ-
ous page. Below this bed, and at the top of the flinty rock,
there are slight indications of the lower ' limestone ore.”” As
this cherty rock is doubtless the representative of the sub-car-
boniferous iimestone, it 1s not un]ike]}r that the ore which rests
upon that formation may extend to this part of the field; but
the indications do not warrant the assertion that it would be
found in paying quantities at this point. About 40 feet above
the fire-clay Coal No. 1 occurs, as shown in a well near the top
of the hill. The #tzuness of this coal at this point will make it
available for local use only. All of these beds rise towards
the west, and to the eastward would be found lower down.
The average dip to the eastward is about 45 feet per mile
from the head of Indian Run. The character of the rocks
between the fire-clay and Coal No. 1 is imperfectly shown,
but from what is known of the rocks of this horizon, it may
be assumed that no other beds of considerable value occur
in this section.

-White Oak Creek heads back of Springville, the river hills
forming one side of the White Oak valley. The river hills at
Springville show a continuous section of Waverly rock to near
the top. (Section 5, plate 3.) The fire-clay bed is found cov-
ered by no more than ten feet of rock and soil. The dip of
the rocks to the eastward brings this bed lower in the hill
toward the Tygert's Creek valley, so that, though the hills are
lower, yet above the fire-clay towards the mouth of White
Oak there is sufficient thickness of overlying rock to include
No. 1 Coal. Southward across the White Oak valley, an ex-
ceptional dip of the rocks also brings those beds lower down
in the hills; but with the addition of a block ore, which some-
times occurs above Coal No. 1, no other beds of importance
are likely to occur. The top of the Waverly formation is
easily recognized from the occurrence of limestone or flinty
rock, or, in the absence of both, by a change from greenish

fine-grained sandstone or shale to dark shale or to a coarse
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grey sandstone. The readiest way to find this bed is to meas-
ure upward from the Waverly the normal distance, as shown
in sections given, nearest the point where it is desired to
develop them. Some variations in thickness will be found,
but these variations will be readily detected and indications
of the beds found when they are present.

The exceptional dip mentioned in this region deserves a
passing notice. In general the rocks of a given geological
level rise towards the south, as noticed before, but the eleva-
tion® of the Waverly rocks, as shown in the hills back of Spring
ville, presents a marked exception to the general rule, and this
exception continues eastward to the river hills above the lime-
kilns. The top of the Waverly at the lime-kilns is fully 100
feet higher than at Bennett's Mills. (Section g, plate 4, and
section 17, plate 6.) The top of the Waverly again rises to
the southward, from Bennett's Mills. It will be seen by refer-
ence to the map that this region of southward dip is included
in the bend of the Ohio river. It has its limit on the south,
near a line which might be drawn from near the mouth of
Smith’s Branch, to a point a few miles south of Indian Run,
including most of the Shultz Creek valley. Probably the dip
15 not uniform over the area included in these boundaries,

The hills which form the valley of Shultz Creek rise to the
height of from 350 to 450 feet above the creek. The follow-
ing section of the hill, on the south side of the valley, near the

mouth of the creek, shows an ore which may have more than
a local distribution :

Topol Rl abere ootk s woo 0 wone acd @ srEiE adE B EUE @ BT W4 . 440  feet,
Covered glope. . o v 4 & ¢ s 5 s % s ¥ox % 5oe G R SESERE GieiEs £ i 15 "
Blogk bre L wn el d whed @ W ST D BN bEE s Dondn B & inches
BERIE S 00 L omimdin mprn mmn Bam A eh i o wem B g feet
Conglomerate sandstone . . . . . . . & ¢ & & & 4 = & = = + 4 2 ow o4 v 20 v
"._';-I'.l:ll,t * - = L] & * v " & - " & # # " # £ & & El * - & ® = = * ¥ =w= = = = 3 s
ﬂ}"—‘ﬂ}' om0 o DUhD SRR e n on B L & oiw R e ?
Waverlysandstone and shale . . . v v = 4 o o o & 2 = 2 2 5 = & &« » + & 395 a

*1t is probable that the change in dip is in consequence of an upheaval of the Waverly
tocks, rather than of a thickening of those rocks. Mr. Andrews has remarked inequalitics in
the surface of the Waverly formation of (Ohio, which would giv: rise to ncarly as great a
change of inclination of the surface of the Waverly. But in the region in question the overly.
ing rocks conform very nearly with the top of the Waverly in stratilication, and the oceurrence

of slight faults, such as noted near the mouth of Linn Branch, tend to make probable the former
explanation,
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On the Plum Fork side, on the place of Judge Fullerton, this
ore is shown, and also another, 3o feet higher up—the well-
known lower block ore of this belt of country.

Top of hill.

Covercd SIOPE . oo wos e siee BB R R @ s e P s om % row B o® oaow 15 feet.
Block nre.

Coveredspace . . . . . . o & & s o= & s s B o2 ox o w o= o= ox s omom s o o= omow jo "
Hlock ore shown in well.

Bhale . 0 . v o o v s r s i e e e e e o ow e e m e s o R e & = o g™

Conglomerate sandstone,

The fire-clay is wanting on the south side of the valley,
where the conglomerate sandstone has a considerable devel-
opment. On the opposite side the conglomerate is not so
prominent, and the fire-clay is said to be present. Near the
head of the valley the following section is shown on the right
hand side:

Tapr oof bl above creck at Me. Aldrich™ & . . & & 4 & & s e s s s a e e s s 340 feet .
Uiavered SlopeEy 55505 i et WAl Waide e a B alWln ere E elw A w0 1o
Blovk ore (lower Llock ).

Compal dailed wirpiw Fnna 0 el weT R e Pwm el § g qo0
Fimustone, cherty ab LW v o wia siecs wimain wie s sws sowiw Sl s . E u
Waverly sandstone and shale to bed of creek . 0 0 0 0 0 0 o 0 0 L L L L 28n o

The fire-clay would probably be found all along the ridge.
Coal No. 1 has not been opened in this region, but it would
doubtless be found, wherever the hills are high enough to in-
clude it, in sufficient thickness to supply local demands. The
conglomerate sandstone in this region is a coarse ferruginous
sandstone simply. It is well shown at Mr. Fullerton’s, where it
forms an escarpment around the hill, and at the head of Petre
Cave Branch, where a small cave is formed by the overhang-
ing rocks. Towards the head of the valley this rock is less
prominent, so that it is not noticed as affecting the topography
of the country. Plum Fork valley is nearly the center of the
geological basin farmed by the uplift that has been described.
The conglomerate sandstone is present in this valley, resting
in places immediately on the Waverly, and excluding the fire-
clay, as in the section on Judge Fullerton's place given above.
On Beechy Creek the conglomerate appears to have lost its
importance, and probably the fire-clay, Coal No. 1, and the
lower block ore would be found in this valley,
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At the mouth of Brushy Creek the coal measures begin at
about 150 feet above the bottom land of Tygert's Creek val-
ley. At the New Hampshire Furnace it is also about 150 feet
above the creek; the dip to the eastward being about the
same as the fall of the stream. The lower limestone ore is
found towards the head of the valley; its limit eastward is not
clearly made out, but it is not likely to occur in paying quan-
tity near the main Tygert Creek valley. The following sec-
tion, together with section 11, plate 4, and section 41, plate 12,
indicates what ores are likely to be found in this valley:

Top of hill north of furnace.

Covered 5]0[_'-6 ......... we R R AN e e Wl EECCE A T 5 feet.
Elack are.

Covered space. . . . = . « & = & & 2 5 = = = = & = = = 5+ = = = = + %= = o
Limesione ore.

Waiverly to bearth of farmace . . 2 & 4 2 & ¢ 0 4 5 & 0 0w e i e 4w e oo

No coal is shown. It is likely, however, that a thin coal
would be found a short distance below the lower block ore.
The limestone ore is not present throughout, but it is mined
at many points for Kenton Furnace. The fire-clay bed was
not seen in this valley, but there are no geological features
that would lead to the conclusion that it is not present.

The hills near the head of Big White Oak Creek are high
enough to include the lower block ore only; towards the mouth
of the creek the hills include more of the carboniferous rocks.
Section 12, plate 4, and section 2, plate 29, and sections given
in the report of Mr. Moore, show the position of the ores of
this valley. It will be noticed that in Powder-mill Hollow the
fire-clay is shown between the limestone (sub. carb.) and the
coarse sandstone (cong. S. S.) above, while at the Shover drift,
where the sandstone is considerably increased in thickness, it
is entirely wanting. Coal No. 1 is from one to two feet in
thickness, and is mined for local use on the Kenton Furnace
lands. It is valuable for blacksmithing purposes. An analysis
made by Dr. Peter and Mr. Talbutt, from sample taken from
stock pile, shows the following properties:

]"_[“i““'! ................................. 4.5z
Volatile combustible Matter. . . . . . . . 2 v 4 s b e e e e e e e e e e 32.90
Ed b, DU IS A W e e SR e G Reacde whwi diw 55.18

--------------------------------- ? Ao
L R T b i T R T 1.407
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The coal opened at Thompson’s bank appears to be lower
than Coal No. 1, though it is doubtless above the fire-clay, and
may be found to be the equivalent, in this locality, of No. 1,
The section at Thompson's bank is interesting as showing a
band of somewhat silicious limestone, which has been noted at
a number of points, and which is probably the equivalent of
the Putnam Hill limestone of the corresponding belt of coun-
try in Ohio.

Top of high point.

Coveredslope . . . . . . .. ... ... i sl Ve 2 W WG o . 40 feet,
Blue silicious limestone . . . . . . « &« o & & s 4 s s s s s e 00 e e . z -
Covered {undﬁtunc and !.hahz.} .......... e e e w e m s e e e s g5 "
Hnugh block ore.

Shales withsandstome attop . . . . .+ . - & o o & & 0 4 o 0 e e e .. 15 .
Block ore (lower block).

Shales mostly . . & & Sy w e wea aiea eE e ateE atele Eiaw s s jo "
SandstONE . . . & . 4 s s s s s s s s s m oa m e a m e a e e e a e 5 b
Coal . 2 0% Soani natn Zihged s DRERL QURERD DENG Ehaad R SW 1 ©
Shales, incloding Are-clay . . . .« o & 4 & &« o o & & = o = 2 = 2 a s & « 20 M
l.imestone ore.

Waverly to bed of White Oak Creekabount . . . . . - o - & - o o o 0 o 4 175

The thickening of the limestone, as shown southward from
Brushy Creek, continues across the heads of Little White Oalk,
Big Lost, and Leatherwood Creeks. Few openings have been
made on these creeks. The sections given on the Kenton
Furnace lands would doubtless be found a sufficient guide for
developing the ore of the region drained by these creeks.
Section 18, plate 6, near the mouth of Big Lost Creek, shows
only the limestone ore; but the hills are high enough to include
all the ores shown in the sections near Kenton Furnace.

On Three Prong little is shown beyond the general geolog-
ical features. The sections on the Boone Furnace lands, to-
gether with those referred to in the preceding paragraph, will
serve to point out the place of the beds that are likely to occur
in this valley.

On Grassy Creek the ore beds have been quite extensively
developed. The Waverly rocks rise to a height of nearly 300
feet above the creek at Boone Furnace, and the carboniferous
rocks are separated from them by sub-carboniferous limestone
reaching in places a thickness of go feet. Near the furnace
the hills are high enough to include the beds shown in the
following section, taken south of the furnace:

13
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Top of hill.

Cﬂ“mﬂ iiﬂpﬂi SUrRE TR ey WANETE e e A e BRLE e e m @ = & o m o= 35 fﬂt-
Block ore.

Covered space. . . . . . . « .« « . . T . e o #
Limestione ore.
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Waverly sandstone, nearly . . . . . . . . . . ... .00 L L 300 “

To the westward only the limestone ore is left, as in section
7, plate B, at Old Orchard drift. In this section a thin coal is
shown, which is a sub-conglomerate coal, as indicated by its
position. - An instructive feature is shown at one point, where
the coal is abruptly replaced by a coarse sandstone. The
accompanying cut, which represents this feature, will serve to
explain what may be expected to occur in other beds, both of
coal and of ore.

S

. Shaly sandstone,

4. Coal with clay parting.

¢. Fire-clay, non-plastic,

&. Dark shales, with nodules of iron ore,
¢. Coarse 8. S., showing cross-bedding.

The interruption of a bed by the interposition of deposits of
sandstone or of other rock, has frequently proved an annoying
feature in mining. Generally the interruption may be regarded
as a local feature, limited to a narrow belt, along which the
character of the deposit was modified by local currents. Some-
times, as reported in the mines of the Maysville Oil Company,
near Riverton and Greenup, a thickness of only a few feet of
rock is interposed, and the bed continues with slight interrup-
tion. Coal No. 1 is not shown in the valley of Grassy Creek,
so far as I can learn. There appears to be no special geolog-
ical reason for the absence of this bed, and it is likely that it
will be found at its proper level. Southward from Boone Fur-
nace the limestone formation continues to increase in thick-
ness, and also the conglomerate becomes more prominent, and
rests in places immediately on the limestone, cutting out both

the fire-clay and the limestone ore. This is the case at Sel-
YOL. IL—3 33



34 REPORT ON THE GEOLOGY OF GREENUFP, CARTER,

lard’s Bank, on the waters of Buffalo Creek, opposite Boone
IFurnace. At the roadside, about 400 yards above Mr. Frail-
er's, on Grassy, below the furnace, a highly fossiliferous band
of sandstone is found in fragments which have fallen from the
cliffl above. At no other point have fossils been discovered in
this Waverly rock in so great numbers both in individuals and
species. The Waverly formation in this region is less shaly
than near the Ohio, and would furnish superior building stone
at a number of levels.

Buffalo Creek drains a country very much like that drained
by Grassy Creek, which is one of its main branches. There is
greater thickness of limestone and of conglomerate, as shown
in section 14, plate D, and in a section on Smith's Branch
(report of Mr. Moore), which gives the following thickness:

Top of hill.

Coverdd slopen T G 5 U S an felE Boah wlmoa aela wea s s s 2 B0 Teet,
Block are.

Covered SPace . . . . &+ 4 = 4 4w s a e a e w e e e oo ow B
Conglomerale sandstone . . . & o+ & v« v o v v s w e e e s e e s Qo
Limestone ore.

Limeston€: ; 9002 E0E0d v w R W R R @R R R ER o Mo oEuy s 105
“'avtr]y,

The thickening of these formations is strongly marked in
the topography of the country. The effect which it has on
the distribution of the ores, which are shown in the section at
Kenton and Boone, is not clearly made out; but the rocks
above the thickened conglomerate masses appear to be identi-
cal with those which rise above the thin conglomerate forma-
tion at these places, and it is probable that the block ores
which follow in those rocks, with the coal sometimes included,
are the beds that will be found in the tops of the hills in this
valley. Towards the mouth of the creek the hills may include
beds higher up, the dip of the rocks to the eastward giving
a greater thickness of the rocks of the coal measures. The
veology of Cave Branch is similar to that of the head of Buf-
falo Creek. The well-known Carter Caves and the Natural
Bridges are formed in the limestone near the bed of the
branch, or about seventy-five feét above Tygert's Creek; the
conglomerate rises go feet above the limestone, and the hills,
34
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rzaching only a moderate height, are capped by the shale
series above the conglomerate ; the highest probably includ-
ing rocks as high as Coal No. 2, though no trace of the bed
has been found in this locality. The limestone ore is doubt-
less present over some of this territory, though at some points
the conglomerate is observed to rest immediately on the lime-
stone ore, as in section 20, plate 6. The topography which
arises from the rocks shown by this section adds very much to
the picturesqueness of the scenery around the caves.

Smoky Creek and Trough Camp Creek cut through the
same formation as Cave Branch and the head of Buffalo. A
section, as shown in the road between Trough Camp and
Smoky Creeks, gives the position of the limestone and the
limestone ore:

Sandstone, with shale at base,

Limestone ore,
limestone {5:.1?;-1;33'1'3.} ............... A N LTI QT W 1 (1 88 T I
‘||'i'.iv|.'|:|3-' to bed of creek {Tmugh ﬂimp} ........... A 35

The hills here include 100 to 150 feet of the rocks above
the conglomerate, or to the place of Coal No. 2. (See gen-
eral section.)

The section at Olive Hill (section 15, plate 5), and section 8,
plate 3, and section 4, plate 2, with section of east side of
Garvin's Hill, Mr. Moore's report, gives a good notion of the
economic geology of the country drained by the forks of
Tygert's Creek. Towards the head of North Fork and of
Soldier’s Fork, the coal measures are carried near to the tops
of the hills, as in all the valleys of the main creeks west of
Tygert's Creek. Very little has been done to open the ore or
coal beds in this region. On Garvin's Hill several ores have
been imperfectly opened, and near Olive Hill the sub-con-
glomerate coal is worked for local use. The hills east of the
Tygert's Creek valley, and nearly opposite the mouth of Sol-
dier’s Fork, show the following section:

Divide between Typert's Ureck and Big Hinki,ng_

*'_m':rr:d T 50 feet.
Loal thickness not shown,

Coarse sandstone and covered space . . . . . . . 4 . e e w e e u e e . 6o
Limestone (sub-earln}. . . . - . . 4 . 4 u e n e e e e e e e e e e . 60
WI'I'ETEJI' Lo bl:'lli of CIE:E F 4 # P & B B ® W .m B F W O®W 5 % ® #.# ‘% W & 4 ® & @ 55 o



3'5 REFORT ON THE GEOLOGY OF GREENUFP, CARTER,

The coal shown is above the conglomerate, and is probably
Coal No. 1. Both the limestone and the conglomerate are
less prominent than at Olive Hill, or than farther south. To
the westward, from a line starting at Boone Furnace, touching
Olive Hill, and extending to Big Falls Branch of Big Sinking,
both formations rapidly lose their importance. This is well
shown along the old Lexington and Big Sandy Turnpike. At
the bridge below Olive Hill go feet of limestone is shown, and
a considerable thickness of conglomerate sandstone. On the
west side of Garvin's Hill only 25 feet of the former, and 10
to 15 feet of the latter, is found. This will explain the occur-
rence of the coal-measure rocks above the conglomerate, west
of the waters of Tygert's Creek, along the border of Rowan
and Lewis counties. It will be noticed that Tygert's Creck
flows along the line of the greatest thickness of the limestone
and conglomerate, fed almost exclusively by branches from the
west, which have cut their way through these formations, and
have their beds in the Waverly rocks. The branches from the
east are all short, and flow rapidly across the slightly upturned
edge of these formations from the coal-measure rocks above,
From 100 feet to 200 feet of these latter rocks will be found
along the eastern side of the Tygert's Creek valley, down to
the bend in which is situated the Iron Hills Furnace property.
Here the eastward sweep of the creek, with the thinning out
of the limestone and conglomerate sandstene, give to the
rocks above a thickness of more than 300 feet in some of the
higher hills. A section of the high hill, to the south of Iron
Hills Furnace, about two miles (known as * Potato Hill™"),
shows the following :

Top of hill.

Covered slope . . . . . . . o L 0 4 0 e b e e e e e e e e e e e e 4o fect.
Blick ore (* Potato Hill ore.™)

Covered slope . . - o = o v 5 2w iows 60 ow e soE AR . . bg
Block ore.

CovErcd SDROE . wop v 5 @ETE mowEE BORCE RCeR SR RTE SR e gg W
Coal, thickness not shown,

Sandstone and shales . . . . . . . . . .. ..o .. ... P oW % e OB
Thin coal.

Coveredto limestong,abott. . . . . & & & 4 4 v ¢ & 4 4 b e e e e e e 150 “
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Section 19, plate 6, and the following of Smith’s Hill, and
on Tygert's Creek, one mile south of furnace, show the geo-
logical position of most of the beds of this region.

SMITH'S HILL.

Top of hill.

CovEnil SIOI . o aows o e o e Emes e sEcE W A 40 feet,

Block ore ["Crmm ore.”)

Shalesand samdstonme . . . . . . . o & & 4 & ¢ 4 8 8 @ 5 8 a3 s 4w s w w a -

Block ore (**(zerman ore.” )

Sandstone and shales . . . . . . . . . . L. L0 L el e e e e - - A

Lambert ore.

Covered tolimestote . . . . o &« & v 2 ¢ & & & & & 5 8 & = 8 o 8 =5 = & @ ys “
TYGERT'S CREEK, ONE MILE ABOVE FURNACE.

Bleck ore. .

I o wvcac Wiom a a T R RSSEITE  RCUEAO  RERE  RLURIE M e 5‘ H-l

Coarsesandstone (Cong. 8. 8.). . . . . . . . . v v o 4 0 0 v v v s 0 o v & 4 -
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Ore.
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" Blue ore.”

Limestone . . . . .+ . « v & 4« s 4 s o 2 s s 5 2 ¢ 5 2 2 2 5 = 5 5 3 «a » 35 =

Waverly formation.

Coal No. 1 is opened in the hill back of the furnace, show-
ing only about a foot of good coal. Some of the beds of ore
are local, as will be seen by comparison with sections at the
nearest furnaces, as also by comparison of one section with
another, as the Lambert ore section and the section one mile
south of furnaces. The Lambert ore shows a thickening
which makes it the most important bed in this locality. The
coals shown in the section of Potato Hill are Nos. 2 and 2 A.
No. 3 Coal would probably be found from 3o to 40 feet below
the *Potato Hill”" ore, though no stain has been observed,
showing its exact position or its extension to this part of the
field.

Further to the north the thickness of the coal-bearing rocks,
in the hills forming the east side of Tygert's Creek valley.
varies from 200 feet to 300 feet, including, with some local
variations, the beds shown in the general sections above the
conglomerate formation. The conglomerate sandstone and
the limestone are present in reduced thickness for some dis-
tance northward of the Iron Hills region. On Hood Run the
limestone is reported by Mr. Moore; thickness not fully deter-
mined. No limestone is shown on Rock Lick Branch, above
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Liberty. Section 17, plate 6, near Bennett's Mills, shows no
limestone. In the former place a coarse sandstone probably
represents the conglomerate, and the coarse sandstone shown
in section 17 may be the same, giving the thin coal the place
of No. 1 rather than of the sub-conglomerate coal of other
localities. Section 7, plate 4, near the Ohio, includes less of
the coal-measure rocks, for reasons which have been given.
Coal No. 1 would probably be found here as a thin bed. The
limestone ore is shown on Mr. Ratcliff's place; but as no at-
tempt has been made to develop the ores in this section, no
very definite information has been obtained as to the extent
of the deposit. The presence of the sub-carboniferous lime-
stone is of itself a sufficient reason, however, for presuming
that the ore is not wanting in this region.

The branches which empty into the Ohio between the
mouth of Tygert's Creek and the Little Sandy river are
comparatively short. They all rise in the coal-bearing rocks
and flow down, across the edge of the rocks of that formation,
and out to the river, in the Waverly sandstone and shale.
The river hills here appear to be more barren of both coal and
ore than the hills of the same geological level farther back.
Whether this is really true, to the extent that appears from
what is now known, may be regarded as doubtful. Section 25,
plate G., shows most of the face of the hill at the mouth of
Little Sandy river, without ‘indication of either coal or ore
above Coal No. 2, which is thin, as shown heré&. But it is not
unlikely that Coal No. 3 would be found at the proper level
here and in all the hills that include the rocks of this level, or
that rise 3oo feet above the line which marks the top of the
Waverly, the limestone being mostly absent, and the con-
glomerate formation having only a slight representation along
these hills. The band of coarse sandstone shown in the tops
of the hills, between Coal Branch and Smith’s Branch, appear
to be the same as that which frequently rises above Coal No. 3.
In the profile section, the block ore is represented as falling
below this sandstone; but this is an error, as the block ore is
38
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usually wanting where this thick sandstone is present. Vol. 4,
page 373, report of 1861, mentions this sandstone on Whet-
stone Creek, near Mr. Steward’s, but it is there mistaken for
the Mahoning sandstone, The coal just below was therefore
wrongly referred. This is doubtless Coal No. 3, as numbered
in this report, and not the equivalent of the Stinson Hill can-
nel. The thin coal at the base of section 25, near the mouth
of Little Sandy, is referred to the sub-conglomerate series,
as well as the Coal Branch Coal near Mr. Richards’ house.
The reason for this is seen from its relation to the non-plastic
fire-clay bed, which is clearly a sub-conglomerate bed. In this
region, therefore, the sub-conglomerate shales unite with the
shales above the conglomerate, to form one series, having a
thickness of nearly 6o feet. At many points, however, a coarse
ferruginous sandstone marks the line of separation, as near
the head of Coal Branch, where the coarse sandstone, which
forms a large rock house, becomes locally prominent. Smith's
Branch and Gray's Branch have nearly the same geological
leatures as Coal Branch, except that the rise of the top of the
Waverly reduces the thickness of the coal-bearing rocks in

that direction, as shown by profile section No. 1.
Comparatively little has been done to develop the mineral
resources of Whetstone Creek, and the same may be said,
with some qualifications, of Allcorn Creek. On Whetstone
Creek several coal beds were formerly opened near Mr. Stew-
ard’s, as described by M. Lesquereux. They are doubtless
Nos. 1, 2, and 3, as numbered in this report. The ores of
this region will be readily found from their relation to these
coals, as shown in the sections on Raccoon Creek, where the
location of the Raccoon Furnace has led to the development
of the ores more especially, but where the coals are also open-
ed sufficiently to show the geological position of the beds and
their relations to the ore. Sections 21, plate 7, shows the
height above drainage of some of these beds. From the base
of the section to the Waverly formation is probably not more
than ten to fifteen feet, as 1 am informed by Mr. Moore, who
has given more especial attention to this region. This would
39
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place the coal in the bed of the creek® nearly in the position
of the Coal Branch coal, which is referred to the sub-con-
glomerate formation., The absence of the fire-clay bed and
other well-known evidences of positian in the series, makes
this somewhat doubtful, however, and its relation to the beds
above make it more probable that it is No. 1 Coal.

Sections at different points, as glven in report of Mr. Moore,
show the relative positions of the beds found in this section,
nearly as follows:

Sandstone, near top of hill cpposite flurmaee . . . . . . i e e e s e sy Bloro  feet.
Shale . o o = 5 s 8.5 5 2 5062 5.4, 8 8 & 5 N .. . 3to 4 L
Block ore (main bim:l-r.}

Sandstone mostly . . . . ... o momedm wa E e S00e  MUimed e 35 “
Coal No. 3, in two pa.ru .......... Wl W AR W PR R . 3 ol
Sandstone with shales at topand bottom . . . . . . . . . . . . . Wi 70 o
Henbtock o6 ia e o aia iowid aa S R S D0 e mnoR S : & i
Thin coal and shales {H-J 2 Aj. Rt i iins e z "
“ Grey ore.”

Sandstonesnd shale & . & @ i0 woeh Wowe e de e W EEE e 8 o
Coal (M40 3)e s cinom wim @ oaw w owem e o miw moec meomes — z "
Shales and sandstome . . . . . . L .o vl e s i e : 30 e

Lower block ore.

Sheles. i s ima L o w b AR BT R S B e e : 35 a
Caoal in bed of creck above :I'umm G e N erth BN . C e 214 o
ShalEE . oo L ee b oe s eE ; 10 i

The grey ore is a ]clr:al bﬂd and wcu]d not be found over
the whole area in question. The second coal has been mined
for local use here, and would probably extend into the other
valleys. Coal No. 3 and the main block ore are constant, and
would be found wherever the hills include the rocks of this
level, or form a line considerably to the west of Raccoon Fur-
nace, eastward, over the whole region in question; though the
supposition that the coals near the Ohio fall off in thickness
may prove true. The sandstone above the main block ore, at
some points, is filled with plant impressions, representatives
of the Lepidodendron and of the Calamites principally. The
shale above this ore has, at some points, abundant representa-
tions of ferns and other plant forms. A thin coal is also in-

e, - T

*This bed has been recently opened, and about thinty inches of coal s shown, instead n‘;'
about one foot, as exposed by the creek.  The following analysis, made by Lie, Peter and Mr.
Talbut, is of this coal:

Specific gravity. . . I R e e s -
Moisture . . poamnr W Mool o Siiie WU melm memEne  mCESTE WEOEE B0 W 0 4. 10
Volatile combustible matter. . . . . . . . . . ... e . . 28.g90
Fizedcarbon. . . . . . . . . . . i RS ETRITE : v v o e a s dD.00
Ash RUE ohh B RN W R B BB R EN W smEnd SRS v i 5T.40
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cluded at one point where the plant impressions are most
abundant.

The section in the valley of Clay Lick Creek is similar to
that at Raccoon Furnace. There 1s, however, a marked dif-
ference in the whole thickness of the corresponding rocks,
especially on the south side and near the Little Sandy. Sec-
tion 26, plate G, shows this. A general section of this region
would include a coal (thickness not fairly shown) 70 feet below
Coal No. 3. and a local bed of ore is shown near the furnace,
50 feet above the ** Lower Block ore.”

A general section for this region is as follows:
Cavered slope.

Sandstone (hearthrock) . . . . . . . . . .. . .. O WA ETERSN Waea 5 feet.
T 3
#Top-hill ™" or main block ore.

Sandstone ampd shale . . . . . . . o4 4 b a w e d w e e e e e e e 35 **
COI R s o pos 5 i Eie ) eE RGE W A R Lreve soe 3 “
Sandstopeandshale. . . . . . L 0 L 0 h e e d e e e e e e e e Jo
Raugh black ore.

Candstons and shales-. . v o L0l v P W @i w STe WoEn whE e WTale e s 40
Cuoal No. 2z A; thickness not shown.

Sendetone and shales . . . . S0 OO0 SOEL e wtean wWEN TN A bg o
(rrey ore; local so far as known,

Shales and sandstone . . . . . 0 L oL 0 D i b L d s s e e e s s e e e (=T
Lower block ore.

Shales . . . . . . . . . . gy pmrsen il Wi Wi f BadoE meow o B

Coal Now 1 in bed of creck below furnave,

A greater variation from this general section will be found
than in the valley of Raccoon Creek.

The valley of Old Town Creek shows a continuation, with
some variations, of the geological features already described
in this belt of country. The North Fork has its bed in the
base of the coal-bearing rocks for nearly its whole length; but
as the fall of the stream is less than the dip of the rock, the
sub-carboniferous limestone is exposed near the head of this
fork, with the limestone ore and the bed of non-plastic fire-
clay. The ore is not shown in its usual thickness, as exposed
where the limestone is quarried for use at the furnaces. The
fire-clay appears at its usual thickness and in its usual place at
the base of the coal measure, as in the following section:

Fire-clay, not seen directly over the limestone, . . . . . . . . . . . . .. 4to g feet,
"h:lm probably L o LiLR s E R A ON R LR B E R R 3N S .

| stain,
s R Tt R e R L S U R - g
Greenish, irregularly-bedded limestone. . . . . . . . « v 2 v 2 4 0 o4 . 6
Grey limestone. . » . . . . « « o & & 4 o e e e e e 4
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Section 22, plate 7, near Laurel Furnace, with the general
section for Buffalo Furnace, gives a good notion of the
economic geology of both forks of Old Town Creek. Some
openings on North Fork, at various points, show nearly all the
constant beds, as given in the general sections for Buffalo Fur.
nace, with the addition of clay-stone ore, as exposed in dark
shales near the bed of the creek below the Buffalo Furnace
road—a local deposit in the dark shales just above the lime-
stone, At a point a little way up the creek a coarse sandstone
occupies the same level. This is probably the representative
of the conglomerate sandstone. The sandstone above the
lower block oreis characterized by a profusion of plant impres-
sions similar to those noted above the main block at Raccoon
Furnace. The ore of the Buck Smith’s bank is the upper or
main block ore. Coal No. 3 is not opened, but would doubt-
less be found at the usual distance below this ore. Coal No 1
is not shown to be present in any considerable thickness above
the fork of the creek. Near the Little Sandy it is present in
workable thickness, as shown at the Hanna bank, just below the
mouth of Old Town Creek. It would be found, if present, above
the bed of North Fork, for the greater part of its length, as
also for some distance on the main creek. What the exact
place of the bed is has not been satisfactorily made out. The
lower block ore would probably offer the best indication of its
location by its quite constant occurrence 40 to 50 feet above
this bed. Near Laurel Furnace the economic geology is well
shown by section 22. Less has been done to develop the coals
than the ores; as is true for all this belt of country. The fur
naces being constructed originally for charcoal, and an abund
ance of timber being found, there is little inducement as yet
to incur the expense of opening and testing mineral coals.
L.ittle else can be done, therefore, than to point out the place
of such beds as are known to hold a somewhat constant place
in the series. The sections given by Mr. Moore in his report
with those already given, will seem to indicate the place of
these beds, together with such local beds as have been devel
oped.

43



AND BOYD COUNTIES, AND A PART OF LAWRENCE. 43

Lost Creek flows for the greater part of its course in a
coarse sandstone—the conglomerate sandstone, which shows
at the base of section 22. As the geological features of this
valley differ little from those of Old Town Creek, the geo-
logical section for that valley would doubtless be repeated
here with such variations as usually occur within a limited field,
The same is true of Crane Creek, which is separated from
Lost Creek by a narrow ridge only. Near the mouth of Lost
Creek the conglomerate sandstone rises in cliffls which are
characteristic of this formation.

On Everman’s Creek the conglomerate sandstone is promi-
nent at many points as a coarse ferruginous sandstone, which
will be recognized at once, and can be made serviceable in
making out the equivalency of the beds in the hills above. At
some points this formation is entirely wanting, or so changed
in character as not to be recognized. The sub-conglomerate
shales are present, however, as shown by the occurrence of
the fire-clay bed, as exposed above the forks of the creek on
the Middle Branch, where six feet of non-plastic clay, of fine
quality throughout, is shown near the bed of the creek. The
top of the limestone appears at a short distance from this ex-
posure at the same level, showing that the fire-clay is separated
from the sub-carboniferous rocks by only a few feet of rock.
Section 28, plate 8, gives the general arrangement of the
rocks in the lower part of the hills. Nearly the same order is
shown at Mr. Kibby’s and at Elwood's opening of Coal No. 2
on Barrett's Creek. These, with the “ Potato Hill" section
on Tygert's Creek, already given, and following section from
the observations of Mr. Moore, furnish a key to the economic
geology of this region:

STEWART SECTION.
Clay shales, 3
SMewarl ore {main hlock).

Blope... " U e w L p E N W EE G ATRNR SRR Seow 65 feet.
E_“u-Lk ore,
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Thin coal.
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D, 43



44 REPORT ON THE GEOLOGY OF GREENUP, CARTER,

Coal No. 3 would doubtless be found a short distance below
the main block ore, or about 240 feet above the conglomerate
sandstone, over all this region. The thickness and value of
the bed of coal can be determined only by trial. It is prob-
able that it will be found in workable thickness, as at other
points along this belt of country.

The valley of Barrett’'s Creek presents geological features
which are easily comparable to those of Everman’s Creek, yet
changes are introduced which give to it a geology in some
respects peculiar to itself. The absence or slight development
of conglomerate sandstone is notable in the topography of
this region, and this becomes an interesting feature when it is
remembered that only a little way to the south the conglomer-
ate becomes much more prominent than on Everman’s Creek,
rising in cliffs from 8o feet to 100 feet high. The question
arises whether the absence of the greater part of the con-
glomerate formation in this valley is real or apparent. At
first thought it seems incredible that a formation 100 feet in
thickness should almost entirely disappear within a distance
of three miles, and that it should become prominent again a
little further on; and this might easily lead to the supposition
that the change is in the character of the rock rather than in
the disappearance of the formation. This supposition seems
most natural from the changes known to occur at many points
higher up in the coal measures, in the rocks of a given geo-
logical level. But in the instance in question, and generally
where the conglomerate sandstone is wanting, it is found that
the thickness of the formation is reduced to the thickness of
the underlying shales, as in the section on Coal Branch, i
Greenup. In the absence of the non-plastic fire-clay bed, the
sub-conglomerate shales are not, in such instances, readily dis-
tinguishable from the shales above. This bed is not exposed,
that I can learn, in the valley of Barrett’s Creek. The lime-
stone of the sub-carboniferous period rises above drainage in
several localities, however, and it is probable that the fire-clay
is present in some parts of the valley, and that the lower
member of the conglomerate formation has some thickness
+
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over the greater part of this region, as it is usually present,
unless cut out by the thickened conglomerate sandstone. It
is evident, however, that the rocks which properly follow the
conglomerate formation in the order of superposition, begin at
no considerable distance from the limestone, as shown by the
position of Coal No. 1 and the overlying beds.

Mr. Andrews reports in Ohio a number of isolated patches
of conglomerate of considerable thickness, which thin out in
all directions, until no trace is left of the formation, showing
an inequality much greater than is found in this field. With
respect to the overlying rocks, however, the instances men-
tioned in Ohio do not furnish an exact parallel; for, in this
section, the order of the beds above is generally preserved,
notwithstanding the inequalities of the top of the conglamer-
ate sandstone. Coal No. 1, so far as known, is in no instance
interrupted by the thickening of the conglomerate; nor does
the thickness of the shales below Coal No. 1 appear to be
increased by the disappearance of the conglomerate, beyond
what follows from the union with the shales below. The gen-
eral section of this region does not, therefore, necessarily differ
materially from that of Everman’s Creek, or from that of the
Sinking Creeks, as regards the rocks above the conglomerate.
Section 23, plate 7 (above Bull's Eye Spring), shows three
coals and the main block ore. A comparison of this section
with the sections on Everman's Creek shows little variation in
the whole thickness of the rocks included to the main block
ore.

Coal No. 3 is here a cannel coal, or part cannel; but this
fact does not present any serious objections to the reference
of this bed to Coal No. 3, which is usually a bituminous coal.
Instances of a change of the whole or a part of a bed from the
one to the other are not uncommon, as will be seen from a
statement further on of the number of coals known to be,
wholly or in part,cannel at some point or points. A section at
I?ull‘s Eye Spring shows a block ore 20 feet to 25 feet above the
limestone, followed by shales mostly, to a block ore 40 feet
higher up. A coal stain is shown still above. At Mr. Lewis’s
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and on Stand Branch, Coal No. 2 is about go feet above the
drainage, and about three feet thick. The identification of
these coals is not so perfect as might be wished. 1 have re.
ferred them to Coal No. 2 as the most probable solution of the
question of equivalency from what is known of the geology of
this region. But it must be acknowledged that the evidences
on which this reference is based are not entirely satisfactory,
from the exceptional characters which appear in these valleys.
It is evident that the dip of the rocks to the eastward is consid-
erably greater than the fall of the creek from Bull's Eye Spring
to the Little Sandy.

Coal No. 1 occurs near the bed of the Little Sandy, opposite
Grayson, apparently not in such thickness as to be workable.
Two coals follow in the order given by Mr. Lesley. (Volume
[V, page 459.) The upper one, which is of workable thick-
ness, may be the equivalent of Coal No. 3, though this would
involve a considerable shortening of the section in this region,
as compared with Everman’s Creek section, and as compared
with section 23, plate 7. At Grayson, and extending around
into the valley of Bennett’s Creek, a band of sandstone, five
to six feet thick, is found, which makes a fine building stone.
It is exposed around the foot of the hill, about 40 to 5o feet
above the bed of Little Sandy, on the west side only, rising
with the other rocks to the westward. It abounds in well-
preserved impressions of stigmariz. A coal stain shows di-
rectly above this rock. A similar bed has been noted at many
points; west and north, frequently with a coal stain immediately
above, as in the road just above Argilite Mill. It is not prob-
able that this similarity may be accepted as sufficient evidence
of equivalency, however, though such a bed, extending over a
considerable field, would aid very much in making out the true
stratification of the country. [ have not found, in the country
west of the Little Sandy, any bed of rock that is persistent
both in character and place over an extended range of country;
and, indeed, of some the beds of coal and of ore the same
may be said with respect to place; for although, throughout

the whole belt of country, there is such an arrangement of
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beds as to make the general section an approximate guide for
the whole area, yet it is by no means probable that all the beds
are continuous at precisely the same geological level. This
remark is especially applicable to Coals 2 and 2 A, which are
less constant in position than the other beds.

Coal No. 1 is less variable and more easily identified, but it
is not so regular in its place and in its relation to other beds
as to be always identified with certainty. Coal No. 3, on the
other hand, holds a place so uniform in the series, that it may
be traced with ease over most of the region, and may be con-
fidently relied on as a guide or base from which the beds above
and below may be determined.

Southward from Barrett's Creek the conglomerate imme-
diately attains a thickness which makes it a very important
feature of the country. The great body of this formation be-
gins in the Little Sandy valley, with the masses of coarse sand
rock exposed in Little Sinking; the detached masses noticed
on Everman's Creek, and other branches of the Little Sandy,
being outlying masses only,along the northern border of the
formation and along the eastern border of the narrow north-
ward extension of the conglomerate in the Tygert's Creek
valley. The cliffs of the Sinking Creeks and of Clifty Creek
rise to such a height as to reduce somewhat the thickness of
the coal-bearing rocks in the country drained by those creeks.
Near the Little Sandy, where the greater part of the forma-
tion is below drainage, the hills include Coal No. 3 and the
main block ore. The rest of the section is not shown as
completely as on Barrett's Creek; but Coal No. 1 is present
along the Little Sandy west of the river, and would doubtless
be found generally through this region. The stain has been
noticed in the divide between Tygert's Creek and Sinking
Creek. At the head of Dry Branch of Little Sinking, on the
place of Mr. James, the following section is shown:

':-_-'ﬂF towird the top of the hill, thickness not Jhowan,

mandstone and shales about. . . 0 . L 4 0 L 4 4 d c h s e s s s s e - o fewl,
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Some ores were found still lower in shales. On the Pleas.
ant Valley side a similar ore is found on Mr. Harris's place,
near the house, 25 to 30 feet above the top of the conglom-
erate, which is little more than 30 feet thick at this point
One hundred and eighty feet up from this ore is a blue, some-
what silicious limestone, similar to a band noted on a high
point at Thompson bank, Kenton Furnace. This rock has
been noted at the head of Long Branch of Everman's Creek,
at about the same geological level, and at a few other points.
It is less prominent, however, than in Ohio, as described by
Mr. Andrews. The second coal in the section at Mr. James’s
i1s reported as cannel, or part cannel. It was covered at the
time so as not to show its thickness and character. In section
24, plate 7, a cannel coal is shown, opened near the top of the
hill, which is probably the same bed, and the equivalent of the
Barrett’s Creek cannel coal, or No. 3 Coal. This reference is
made from evidence that is not altogether satisfactory. Near
the same point, however, a thin cannel coal was opened lower
down, and a thin coal in bituminous slate is shown just above
the top of the conglomerate. The hills in this region gen-
erally include these beds, and doubtless the ores at the base
of the general sections, while the highest hills would probably
include the main block ore. The section up to that ore is con-
siderably shortened in this region. The conglomerate forma-
tion is in some of its layers a true conglomerate, otherwise
it is a very coarse-grained, somewhat ferruginous sandstone
throughout. Cross-stratification, as mentioned in other local-
ities, is very strongly marked on the faces of the cliffs as
exposed along the creeks from the west. The direction of the
inclination of this cross-bedding is very uniformly to the south-
east. To this | have observed no important exception in this
region. Nearer the Big Sandy, in Lawrence county, there is
less uniformity in this respect, though this is still the predom-
inating direction.

East of the Little Sandy, in this region, the branches are
comparatively short, resembling somewhat in this respect the

Tygert's Creek valley; and the ridge which extends down to
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the first considerable branch from the eastward includes about
o0 feet more of the coal-measure rocks than those to the
west, or to the * ferriferous limestone,” * which, like the sub-
carboniferous limestone, has at the top a band of ore—* lime-
stone ore,’” as known in this region. The ferriferous limestone
varies in thickness, when present, from one to eight feet. It
is entirely wanting over a large part of the feld where its
horizon is above drainage. The ore is not limited to the area
of the limestone, however. It continues to mark the place
of the limestone over a considerable additional area, where it
is easily recognized from its constant character.

East of the Little Sandy river the conglomerate is not found
above the drainage, except at points close to the river. Coal
No. 1 is near the creek bed in the valleys of both Deer and
Wolf Creeks. In the former the following section is shown

near Mr. McDavid's:

LT Tl L] | | e e S Gilmn phiisieds fmorst o Sy SREENE glevmid 1y feet,
Thin coal.

shale and sandstone . . . o L 0 0 0 o L . gt TR B W e e NG
Cannel and hituminous coal . . . . . 0 0 . 0 L sl 0w e e . e 2z M
Samdbstone aned shale, alsout . . . o 0 L 00 L L L0 00 0 0 0 L P -
Coal, with nodules of ore above in shales . . . . . . . . . . e B MEREE e Rl
Shales, including a calcareous band and thincoal . . . . . . . . . . .. . s = BO W

Bedded coarse sandstone (top of conglomerate).

Section 33, plate g, at Mr. Ball's, on Wolf Creek, shows
Coal No. 3 and the main block ore, and a high point in the
divide between these creeks and Little Fork includes the lime-
stone ore, as in the following section:

Covered slope. ooooe LORES FLNE BUOE SRV e R Ba A By B o 10 feet.
* Limestone ore.'

Shaly rock . . . . . powlle BV el @i aeh B e e s AW W G g
Loarse sandstone (cliff) . . . . . . . . . il Al PaE Dha T 20
Slope of hill . . . ., . wuih moamoeid e o= s owox & m o % soa s - s JOO M

Coal No. 5 would probably be found immediately under the
coarse sandstone which caps most of the points of this dividing
ridge, as it is present in considerable thickness in the valley of
Little Fork. The distance from Coal No. 3 to the limestone
ore in this region is from 110 to 125 feet. The whole thick-

*This limestone, which mark% a distant horizon, both in Eastern Kentucky and in Ohio,
along the opposite side of the river, has come Lo be known as the ferriferous limestone from the
nomenclature of Mr. Andrews; and as this term is unobjectionable, and in some sense descrip-
live, it will be used in this report.
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ness from Coal No. 1 to the limestone ore is about 320 feet.
Coal No. 4 is wanting in this region, or so covered as to give
no indication of its presence. The lower block ore has not
been opened, though it would probably be found at its proper
geological level. The beds which recur in the western slope
of the ridge are, therefore, Coal No. 1, the lower block ore?
Coal No. 2, here part cannel, Coal No. 3, the main block ore,
and Coal No. 5—some of the highest points including the
“limestone ore.” To the northward this ridge runs across
the general line of outcrop to the westward, and therefore
includes less of the rocks above Coal No. 3. North of the
mouth of Little Fork, however, the western slope of the Lit.
tle Sandy valley includes more of the beds
above; the river, by an eastward bend, re-
crossing the line of outcrop.

The Little Fork of Little Sandy, and its
tributaries, drain a large tract of country
which lies between the ridge just consid-
ered and the range of hills that form the
divide between Little Fork and the waters 3
of Blaine, and of East Fork of Little Sandy.
From the top of the ridge on the west, to
the center of the basin formed by the two
ridges, the dip of the rocks is more marked
than elsewhere on the Little Sandy, and . ..
this is especially true at Willard, where
such a depression of the rocks of the :
whole series occurs as to form a well-de-
fined geological basin.

The annexed diagram represents ap-
proximately the depression of the coal-
measure rocks along a line eastward from
Graham Hill, through the hills between
Lost Fork and Bell’'s Trace. A section
along a north and south line, intersecting
this on Dry Fork, would also show a de-
pression, the lowest point of which would be near the inter-
50
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section of the two lines, the greatest dip being northward to
that point. The coals and ores on Little Fork, and in the
Willard and Dry Fork region, have been so generally devel-
oped as to afford a key to the mineral resources of the sur-
rounding country. The beds that are known to be present in
some parts of this region are shown in sections on plate 26,
and sections 38, 39, and 40, plate 11. The formations exposed
on the branches of Little Fork from the westward are included
between the ** limestone ore” and Coal No. 1, though the vary-
ing dip and the windings of the valley give considerable vari-
ation to the sections on the different branches. John's Run
and Muddy Branch show the whole series, while Hilton’s
Branch cuts through only the upper part of this series. Field
Branch and Huff's Run probably show only the middle part of
the series, including Coal No. 5, Coal No. 2, and the interme-
diate beds. The hills between Little Fork and Dry Fork, in
Carter county, include the beds between Coals 5 and 8, with
overlying rocks, which belong to the Mahoning sandstone
period.  Southward, in Lawrence county, the dip changes to
the north, as previously described, so that the hills include the
lower beds up to and above the ‘‘limestone ore.” A line
drawn from the mouth of Cane Fork of Dry Fork to a point a
little south of Louisa will mark very nearly the origin of the
rapid rise of the rocks to the southward. At the head of Dry
Fork the rocks below Coal No. 3 appear to be somewhat re-
duced in thickness. A section at Mr. Hensley's is as follows:

Tup of point.

Covered SBOpE T oSn TTRE B de ENR R e BN B R e el 106 feet
Impure Limestone (yellowlime) . . . . . . . .« o v v o v v a0 v 0 v : 3 -
L E P G R G L : 25 “
Small kidneys of ore in greenish shale.

Covered {5'1!.1-:5 and mdﬂone] ...................... o
* Limestone ore " —abundant.

Mostly Sandetone o o4 5 sve m oEE BT mORTE EERON EROR SOEE W 100 =
Shales (place of Coal No. 3).

Sandstone (mostly with shaleatbase) . . . . . . . . . . . &0 o oL . 180 w
Coal No, 1t near bed of creek.

Shales.

The thickness of rocks between Coal No. 1 and the “lime-
stone ore’’ is 280 feet. At Graham Hill the thicknessis 317
feet. On Big Blaine it is about 250 feet, as will be seen from
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sections in that valley. Coal No. 3 is shown at the head of
Dry Fork, under 15 feet of sandstone, exposed in a cliff or
overhanging rock. (Section 6, plate 26.) Coal No. 5 is not
seen here, but is shown at the head of Equal Fork on the
east side of the divide. (Section 66, plate 18, and near Wil-
lard, section 4, plate 26.) It would probably be found gener-
ally at a level, varying somewhat from its normal distance of
35 feet below the “limestone ore.” Coal No. 7 appears to
lose its importance in this direction, though no effort has been
made to open'the bed in this region. Its presence is shown
in section 66, plate 18, along the ridge between Dry Fork and
Big Blaine, and it would probably be found in some thickness
in all the hills which include the rocks of this geological level.

Cane Fork flows along near the foot of the steep northward
dip, having its bed at a lower geological horizon than the
branches to the northward, however, from a gentle rise of the
rocks to the point from the center of the basin. Little min-
ing has been done on this stream. A section at the mouth
(section 2, plate 26) shows the “limestone ore,” with a greatly
shortened section above, in which the Coals 7 and 8 are appa-
rently wanting or thin. Above the falls Coals 6 and 7 are
shown, while a thickening of the sandstone below Coal No. 6
cuts out the “limestone ore.” (Section 48, plate 13.) Higher
up a coal stain is shown under the second impure fossil lime-
stone,® the place of Coal No. 10, which is a cannel coal further
east.

Bell's Trace and Lost Fork are so similar, geologically, that
little can be said for the one that is not applicable to the other.
Coal No. 7 is above the bed of both valleys for a distance of
two or three miles; Coal 8 for four to five miles; and the first
impure fossil limestone i1s shown in the beds of both streams
near the head of the valleys, at the foot of the main ridge.
Very perfect specimens of characteristic fossils are easily ob-

* Abuve Coal No. 8, 10 to 25 feet, and 100 to 125 feet higher, with others in the series still
above, impure fossil limestones occur over a wide range of lerritory, varying in Lhickness, but
never more than six or seven feet, T have for convenience called these the 15k, =2d, 3&1 and 4th
impure limestones. (Bee section 71, plate 19.)  In character the 1st and 2d impure limestone
bands vary from a somewhat impure limestone to a fine-grained silicious rock, resembling Time-
stone, and flled with fossils charactenstic of the carboniferous period.
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tained in both places. On Lost Fork the kidney ores, associ-
ated with Coals 7 and 8, are mined, as also at one point the
so-called Rough-and-Ready ore, just above the second impure
limestone (section 46, plate 13). At the top of a high point on
the head of Lost Fork, a third conglomerate sandstone occurs,
as shown in section 1, plate 28, nearly 200 feet above the sec-
ond impure fossil limestone. The pebbles found in the soil at
the top of the hills around Willard are derived from this rock.
No conglomerate rock has been observed at this geological
level at other points in Carter or Boyd counties.

A greater thickness of rock is exposed from the base of
the hills west of Willard to the tops of the hills, at the head
of Lost Fork and Bell's Trace, than in any other valley in
this part of Eastern Kentucky. The combined section shows
the entire series, from Coal No. 1 to the highest coal-measure
rocks of this field, or a thickness of about 750 feet. An oppor-
tunity is offered here, therefore, to verify the stratigraphical
determinations for the rest of the field, as shown by profile
sections I, II, and IIl. It will be noticed that this section
at Willard so fully corroborates the arrangement of beds, as
shown in both the profile sections and the general section, that
there is left no room for doubt as to the correctness of the
classification as here adopted.

An impression prevails to some extent that Coal 8, as shown
in sections 3 and 7, plate 26, is the equivalent of the Coalton
coal, rather than the coal next below. A careful comparison
of these sections with sections in Boyd county will show the
incorrectness of this view. The occurrence of the yellowish,
impure limestone, which marks the place of, and which some-
times accompanies the ‘‘bastard limestone ore,” of Boyd
county, and the coarse sandstone (cliffs) above, as shown at
many points in both Carter and Boyd, are of themselves con-
clusive on this point; but the relation to beds below—the
kidney ores and the limestone ore —beds which preserve a
remarkable uniformity, both in character and in place, puts the
question of equivalency beyond a doubt. The bed of coal at
the head of Lost Creek, at Mr. Roberts’, as well as the Gar-
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ner Creek coal, is, therefore, the equivalent of the Hatcher
coal.

The geological features of Davy Run are similar to those
of Lost Creek. The coals exposed are No. 6, which is thin,
as at Willard, and Nos. 7 and 8, associated with the kidney
ores. The limestone ore is not present in its usual thick-
ness, except, perhaps, towards the mouth. The opening of
Mr. Ellwood, on Deal Branch, is probably in Coal 8, and not
Coal 7, as was supposed. Coal 3 and the main block ore
would probably be found at the mouth of the run, considera-
bly above drainage.

The valley of Straight Creek presents, near Mt. Savage
Furnace, the rocks of the series from below Coal 3 to the Ma-
honing sandstone, with a considerable dip to the southeast.
Section 37, plate 11, shows the height above drainage of such
beds as are exposed at this point. At the head of the valley, the
first impure limestone band is exposed in the bed of a branch,
and along the sides of the valley, at a level 50 to 100 feet lower
than its place at the furnace. The valuable coals and ores of
Mt. Savage Furnace are below this band, and below drainage
at the head of the main creek; the dip of the rocks and the
fall of the stream tending to place the rocks, which are high
up in the hills,at the furnace, below the beds of the branches
at the head of the valley. On Lefthand Branch, however, the
upper beds are above drainage to the head of the valley. As
reported by Mr. Moore, a general section for Mt. Savage would
include Coals 3, 4, 5, 6, 7, and §, with the ores usually asso-
ciated with these beds. Coal 4 and the main block ore have
been noted only on the Stinson Creek side, but would probably
be found in the valley of Straight Creek. Coals 5 and 6 have
not been worked. Coal 7 is mined at a number of points for
local use.

Sections at different points in this region show some consid-
erable departures from the order of the general section, some
beds being cut out locally by heavy masses of sand-rock, others
occurring at such intervals as to make the classification uncer-
tain in some minor particulars.
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Stinson Creek shows, in most particulars, a repetition of the
geology of Straight Creek. Much less has been done to de-
velop the resources of this valley. Section 31, plate 9, shows
Coal 3 with the main block ore, and near the top of the section
Coal 7, associated with the kidney ores; Coal 4, the Stinson
Creek cannel, is also present, and no doubt the other beds
would be found. The dip of the rocks in this region, as deter-
mined by levels run by Mr. Goodwin, is the reverse of that of
Straight Creek, or slightly to the northwest. Near the mouth
of Stinson, coals were reported by Mr. Jos. Lesley, which no
doubt represent Coals 1 and 2.

Wilson’s Creek shows some important changes in the rocks
exposed on Stinson and Straight Creeks. A heavy mass of
sandstone near the head of the creek interrupts some of the
regular beds, and makes the equivalency of other beds, espe-
cially those below, uncertain. A section near Mt. Savage
cribs shows the yellow kidney ore near the top of a low hill.

The following is the section at this point:

Slope to top of hill.
Yellow kidney ore.

Shales and sandstonie. . . . . . & « &« & + & & = = = & * + % = » = o = 25 to 30 feet.
Sandstone {cliff). . « » » - = - - s f e s s d i a s e s e 40
Coversd space. . . . + & o« v 4 & & 5 5 o & 5 ox w2 o8 o= 2w o= owowow s Gto 1o
Sapdetone (elif). . o « & 2 w2 05w e s Ee W e R e 40 “
Coal, thickness not shown,

Sandstone and shale . . . . .« & ¢ ¢ @ s & & & &= = e s e 8 ok 4w & s z5to 30 ™

Blue block ore—* Wilson blue block ''—in bed of creek.

On the Star Furnace road the following section is shown:
Top of hill.

Shales, with kidneyore . . . . . . « v & v 4 v - 5 e e e s e s e e e e e co feet,
Coveredspace, 5. S.athase . . . . . . . . . . 2 a0 i s e e e e s e . go o
Slate ore, with fire-clay.

URAOnE TR v i o ke e mie o e m B e momc i a g
Coeal, thickness not shown.

Sandstome and shales . . . . . .« 0 4 s 4 - v e w s s e wow e e s e . 25 o

Blue block ore in dark shales.

It is probable that the so-called slate ore is the represent-
ative of the limestone ore in this valley, as found at other
points ; while the blue block ore is more likely to be a local
bed, though not far removed from the place of the main block.
Towards the mouth of the creek the section is less disguised,
and would show the rocks from Coal 2 to the limestone or

slate ore. Little has been done to develop the coals in this
valley,
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Kane Creek, like the preceding, rises in the ridge between
the waters of main Little Sandy and of East Fork. This ridge
extends along a line nearly north and south from the Lawrence
county line to East Fork; and as the average dip is south of
cast, the rocks which are below the drainage at the head of
Straight Creek and of Lost Creek rise towards the tops of the
hills along the northern extension of this ridge. This rise is
abrupt from the head of Straight Creek to the head of Stinson,
At the former place, Coal 7 is below drainage; at the latter, it
1s well up in the ridge, as seen in section 3i. The reverse dip
mentioned on Stinson is opposed to this rapid rise, forming an
anticlinal, which cuts across the ridge by the direction of its
axis, but which does not appear to be continued out into the
main \ral]ﬁ}rs on either side. Further north, the general in-
clination of the surface of the country towards the Ohio will
largely account for the gradual disappearance of the upper
beds of this region, at the tops of the hills. At the head of
Kane Creek Coal 8 is opened near the top of the hill. Section
36, plate 10, shows the beds which are opened in this region.
The covered space includes the horizon of several important
beds, as will be seen from the general section. Whether they
are present in workable thickness is uncertain. The slate ore
(I.. ore) is shown at a number of places near the head of the
valley, while Coal 4, the Hunnewell cannel, becomes promi-
nent to the northward. Section 30, plate 9, near Hunnewell
Furnace, shows the economic geology of this region more
completely. A fine building stone is exposed 15 feet below
Coal 3, which, at this point, is charged with petroleum, and is
casily worked before it is hardened by exposure. Nearly the
same section is shown at the head of Turkey Lick Creek.
The hills at the head of Cannel Branch include Coals 7 and 8,
with the accompanying kidney ores, as at the head of Kane
Creek. (Section 36.) The dip to the eastward is slight in
this valley, and the hills west of Hunnewell include the series
from Coal 2 to Coal 6. Near the Little Sandy Coal 1 and the
lower block ore would probably be found above drainage.
Coal 2 does not appear to be prominent in this region. A
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thin coal shown in the railroad cut above the machine shops
of the Eastern Kentucky Railroad Company is in the place of
Coal 2.

The valley of Culp’s Creek differs from that of Kane Creek
in few particulars. The cannel coal is apparently wanting,
though it is found on East Fork, near the mouth of Indian
Run. A thin cannel slate marks the place of the cannel coal
at one place on the head of Culp’s Creek. Section 35, plate
10, shows most of the geological features of this valley. A
thin coal is shown immediately under the ferriferous limestone.
Section 3, plate 27, near Mrs. Callahan’s, and the Pea Ridge
section, near Hunnewell, show the same bed. At no place in
this region is this coal known to reach a workable thickness.
But while it is not of sufficient thickness to be counted as one
of the coals of this field, it presents an interesting feature as
being the representative on this side of the Ohio of the Nel-
sonville coal, which Mr. Andrews, of the Ohio Geological Sur-
vey, describes as immediately below the ferriferous limestone.
It appears from this, that while there is a marked similarity
between the arrangement of the beds of Southwestern Ohio
and of Eastern Kentucky, the most important beds of coal
are not continuous across both fields, as supposed by Mr. An-
drews.*

East Fork, along its westward course in Greenup county,
presents, in the hills on either side, geological features of
which sections 1 and 3, plate 27, give the outline. The heavy
sandstone above the ferriferous limestone and ore replaces the
shales and coal usually found from 15 to 20 feet above, and in
some places the yellow kidney ore, which otherwise catches in
the tops of the hills east of the mouth of Ash Creek. Near
the mouth of Indian Creek the cannel coal (No. 4) is opened
about 40 feet above the bed of the creek, and the limestone
ore is found under the sandstone cliffs nearly 100 feet above,

s

,*T}l'!-' identification of the Coalton coal (Nu. 7) as the equivalent of the coal helow the fer-
nlerous limestone in Ohio by Mr. Andrews, report of 1870, page 211, was incorrect, as will be
‘een from the numercus sections which include the rocks of this geological level., The ferrif-
frous limestone, when present, is quite uniformly 60 feet below the Coalton coal. Mr. An-

rews was misled Ly assuming that the coal 20 feet below railroad grade, at Summit Station, is
the same a5 the Coalton, or the same as the Eastham coal, it Emng in fact a much lower bed, or

5 of this report, about 35 feet helow the ferriferaus limestone, 57
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with “rolls” of the ferriferous limestone. The section on Ash
Creek, near old Steam Furnace, shows the kidney ores and
Coal 7 above in the top of the hill. (Section 34, plate 10.)
Nearly the same rocks are shown at old Caroline Furnace,
and on Chinn's Branch (section 33, plate 10), though the hills
are not high enough to include Coal 7. The cannel coal has
not been found on Ash Creek or on Pond Run, but it is pres-
ent in good workable thickness on Chinn’s Branch, at the
level indicated by section 33.* In the valley of Yewland's
Creek the hills include no important beds above Coal No.
3 and the main block ore, and near the Ohio a heavy sand-
rock replaces the latter. (Section 6, plate 27.) Coal No. 3
is opened in the hill between Deer Hill Branch and Hood
Run, on the road to Riverton and Greenup.

From the ridge, between the waters of the main Little
Sandy and of East Fork, the dip to the eastward is more
marked to the center of Williams' Creek valley than in the
belt of country to the west. Eastward, from the northern
extension of the line of this ridge to the Ohio, the dip of the
rocks is apparently a continuation of that from the west, as in
profile section No. 1. A geological ridge extends eastward
along the head waters of Hood Creek to Summit Station, on
the eastern division of the Lexington and Big Sandy Railroad,
and to the head waters of Keys' Creek, changing the inclina-
tion of the rocks exposed on either side northward toward the
Ohio river, and southward for a short distance to the valley
of East Fork and of Shope’s Creek. From a point about two
miles east of old Caroline Furnace to the eastern border of
the “ Flat Woods "'t country, very little change of level takes

* The mines of the Maysville Company were abandoned at the time this region was visited,
but work has since been resumed, and the increased thickness of the bed, as recently discovered,
promises a large supply of this well-known coal.

t+ A section of country around Bellefont Furnace, and back of Ashland, which is character-
ized by low, flat bhills, is known as the Flat Woods, The tops of these low hills, which are
less than half the height of the surrounding hills, appear at a distance to form the bed of a
basin. A great number of water-worn pebbles and boulders are found scattered over the whale
region. These pebbles are evidently derived from the rocks of this region, being of quartzese
rock or of sandstone slightly miextifed by the action of water., There is xppﬂrﬁ-nll‘}r no evidence
of glacial action in the shaping and distribution of these pebbles and boulders. They are not
timited strictly o the Flat Woods hills, but are also found at about the same height several
miles above the mouth of the Big Sandy, thus connecting both the Ohio and the Big Sandy
with this phenomenon. A collection of the pebbles has been made for the State collection.
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place in the beds as exposed along the river. Sections 49 and
so, plate 13, show the essential features of the geology of
this belt of country. The low hills of the Flat Woods include
the ferriferous limestone and Coal No. 6 only at the top, as
shown in the profile section. The higher hills around the
Flat Woods include the beds up to the Mahoning sandstone,
as in section 1, plate 25. An isolated hill in the bend of the
river includes the rocks equivalent to those of this section;
but all efforts to find the coals which give to this horizon its
special interest seem to have failed. It is not unlikely that
the thickening of the sand rock above Coal No. 6 has changed
the section, so that Coal No. 7 may not be present in its full
thickness ; and it is possible, also, that Coal No. 6 may have
lost its importance at this point; but the supposition is a con-
tradiction of all the probabilities of the case, as drawn from
the sections shown on all sides. This hill is at a point where
the northward inclination of the formation is modified by the
rapid eastward dip of the Big Sandy valley, and, therefore, the
height above the river of these beds is not indicated by the
opening of Coal No. 6 around Ashland, but rather by the
openings at Sheridan. Hood Creek and its tributaries flow
down from the geological ridge described above; and, there-
fore, though the hills along the head of the creek are much
higher than those along the river, the rocks exposed near the
top of the hill are of the same geological level as those shown
in section 1, plate 25, and section 54, plate 15: the shale series
containing the kidney ores and Coal 7 (and Coal 8, where that
s present) being near the top of the hill.

The western slope of the Williams' Creek valley presents a
similar geological field. The shale series, with Coals 7 and 8,
and the associated kidney ores, is near the top of the ridge,
capped by a massive sandstone at the highest points. Along
Williams” Creek, as at Coalton and Rush Station, this series
begins 30 to 40 feet above the bed of the creek; Coal 7, the
main Coalton seam, being about go feet above the creek bot-
tom.  Section 42, plate 12, shows the geology of Brush Creek,

the fall of the stream being about the same as the dip; so that,
59



60 REPFORT ON THE GEOLOGY OF GREENUP, CARTER,

with some allowance for local variations, the section stands for
the whole valley. On Straight Creek and Furnace Branch,
the beds shown in section 51, plate 14, and section 7, plate 29,
are found. Coal 3 is exposed on Williams' Creek below the
mouth of Straight Creek. The coals of this region have been
mined for local use only, the great body still remaining un-
touched. A high point between Straight Creek and Mile
Branch, and a little more than a mile west of Coalton, shows
the second impure fossil limestone, which is so well-marked a
feature further south. There it is about 165 feet above the
Coalton coal.

Mile Branch and Rachel Branch, and Williams' Creek, above
Rush Station, present the same series of rocks, with some
changes in character and thickness, as in section 52, plate g,
and section 8, plate 29. The rocks of the same geological
level are relatively lower, however, and the hills are capped
by a greater thickness of the overlying coarse sandstone. In
Boyd county the rocks above the kidney ore$ are exceedingly
variable in character. At some points a massive sandstone (the
Mahoning sandstone of Owen) follows the so-called bastard
limestone, or the ore which represents it, forming overhanging
cliffs, which resemble somewhat the conglomerate sandstone
cliffs of Tygert's Creek. At other points a shaly sandstone, or
even a shale, continues the series upward from the same point
for more than 100 feet. The term “Mahoning” sandstone
has, therefore, come to have a very indefinite meaning, as ap-
plied to the rocks of this section. 1 have used the term, with-
out accurate limitation, as applying to the rocks which follow
the shale series containing Coals 7 and 8, and which often
appear in characteristic ledges and cliffs immediately above
this series. In Carter and Boyd these ledges or cliffs vary
from 30 to nearly i1co feet; in the latter case, more or less
interrupted by shales, with one or more thin beds of coal
Whatever may be the equivalency of these rocks, they form
the base of a series which stands in marked contrast with the
rocks below, as regards both the number and the value of the

beds of coal and of ore included. The continued dip to the
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castward, therefore, reduces the thickness above drainage of
the most productive measures, Eastward from Williams' Creek
the dip is slight. At East Coalton, and at Old Trace, it is
only 20 feet lower than at Coalton. At Mr. Kouns’, near the
mouth of Old Trace, Coal No. 7 is about 40 feet above the
bed of East Fork, the fall being less than that of the stream.
[t occurs in the bed of Ellington’s Bear Creek, about a mile
from the mouth. These points are along a line nearly east to
west, and do not represent the full dip, which is toward the
southeast in this region. At Mr. Wm. Davis’, Coal No. 7 is
below the bed of East Fork, and the rocks which form the
steep faces of these hills are those of the so-called Mahon-
ing sandstone, between two heavy layers of which Coal ¢
occurs, as at the head of Lost Creek. Compare section 3,
plate 28, with section %, plate 26.

At Mr. McBrayer's bank, on Four Mile Creek, a section
of the hill (section 2, plate 30) shows Coal No. 7 10 to 15 feet
above the bed of the creek, with Coal 8 shown as a stain only,
[ollowed by the ‘' Bastard limestone,"” here a yellowish, impure
limestone, as in Lawrence county. The ore above is a local
ore, and of little value. On the place of Mr. Kouns, on East
Fork, a local ore is opened, which is several feet in thickness.
It is a slaty ore, said to have been used at the Buena Vista
Furnace. The following section shows the place of this bed:

Covered slope.

Satyore (local bed) . . . . L L L L L L L 0L oL 0L 24y foet.
Sandstome andshale . . . . . . . . v u . it e h e s e e A o -
HEVEBMOERIE .0 o son @ 5w o @ WD @ ele Biedd e b " 25

R e B B PR 18

“hales withbands of sandstone . . . . . . . . & v v v v v e .. e 25

]':iitng}' ore,

Shales and mandstone:c o-c @ S % saw b P e e BN s 20 Lo 25

Coal (No. 6), thickness not shown,

Fire-clay.

In this region, Coal 7 is immediately under a thick-bedded
sandstone as in this section, and the so-called red kidney ore
above is generally wanting, though at some points, as near the
sthool-house above Mr. Kouns'’, a few large “blue” kidneys
ir¢ imbedded with the thin layers at the top of the ledge.

Garner Creek flows for the greater part of its length in

rocks of the same geological level. Section 6o, plate 16, on
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Pigeon Roost Branch, shows Coal 8 with its usual surround.
ings. The opening here shows 4 feet of good coal, 10 to 15
feet above the branch. The Coalton seam is below the drain-
age. Section g, plate 28, near Mr. Pritchard’s, also shows Coal
8, with a coarse sandstone cliff above, resting on the usual
band of impure limestone,

Bolt’s Fork presents the rocks still higher in the series, Coal
8 having fallen below drainage. At Sandy Furnace, the first
impure fossil limestone band is exposed in the bed of the creek.
Section 7, plate 28, includes also the second fossil limestone,
with the Rough-and-Ready ore above and a thin coal below,
the representative of Coal 10. Coal 9 would probably be
found thick enough for local use. Towards the mouth of
Bolt's Fork the rocks fall below the drainage, so that at the
mouth the second fossil limestone is only 55 feet above East
Fork. No trace of coal is seen with this band at this point.

East Fork above runs nearly parallel with Bolt's Fork, and
the same series of rocks is exposed along the valley, except
that, near the head, Coal 8 rises above the bed of the fork.
(Section 65, plate 18, at Mr. Webb's). Of the branches of
Fast Fork from the east, only Shope's Creek and Marsh's Run
present a considerable thickness of the more productive coal
measure rocks. (Sections 4, 5, and 7, plate 25, and section
62, plate 17.) ‘These streams flow in the geological basin
formed by the depression of the rocks south of the geological
‘ridge already described. Sections 55 and 56, plate 15, at
Summit Station, and on Shope's Creek, show a rapid dip to
the south—70 feet—in a little less than two miles. From Tun-
nel Station, on the other hand, to the valley of East Fork and
Shope’s Creek, a dip to the northward of 50 feet is found in
about the same distance. To the eastward, along both Shope's
Creek and Marsh’'s Run, the rise of the beds of the creeks
gradually leaves the rocks of the series below the Mahoning
sandstone, below the drainage, though a slight rise of these
rocks is shown along Shope’s Creek towards the ridge which
forms the western boundary of the Big Sandy valley. Toward

the head of all the branches of East Fork which rise in this
63



AND BOYD COUNTIES, AND A PART OF LAWRENCE. 6_3

ridge, the same western inclination is observed. Laurel Creek
flows in the upper part of the series below the Mahoning sand-
stone, cutting through the horizons of Coals Nos. 7and 8. Lit-
tle is known of the coals in this valley, except the fact of their
presence. On Ellington Bear Creek, except the coal shown in
the bed of the creek near the school-house, no beds are exposed
above drainage. Coal 8 appears to be wanting in this valley,
though very likely it might be found above the sandstone
which extends along the creek in a ledge, which resembles
very much the heavy sandstone over Coal 7, in the East Fork
region.

The streams which flow into the Big Sandy from the ridge
on the west cut through rocks which present, in the different
sections, geological features quite contradictory in details, but
which, nevertheless, belong to one and the same series of
rocks. The dip from this ridge to the center of the valley,
like that along most of the eastward-flowing streams, is unin-
terrupted, though such variations in the steepness occur as to
give to the rocks of the same geological level, as exposed
along the Big Sandy, undulations which are well-defined from
the river level.

Keys’ and Catlett's Creeks belong to this slope, though they
empty into the Ohio. The sections on these creeks show
more of the productive coal-measure rocks than are exposed
further south in Boyd county. These rocks have already been
described somewhat in detail. Sections 77, plate 21, and 81,
plate 22, show both these and the overlying rocks which make
up the great body of the hills. The ferriferous limestone is
not present in these valleys, and the “limestone ore” is found
at one point only—at a cut on the coal railway on Keys'
Creek—where it is shown closely adhering to the coarse over-
lying sandstone. A local recent ore deposit, two and a half
feet thick, is found at one point on this creek with well-pre-
served impressions of leaves and stems of the species of trees
now growing on the hills above. It is known as the “ Honey-
comb ore;" and if found in sufficient quantity, it would no

doubt prove a valuable deposit.
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With respect to the coals and iron ores, the geology of
the Big Sandy valley, for 20 miles from its mouth, does not
promise so much as is shown further west. The fall below
drainage of nearly all of the beds which collectively make
up the resources of the country drained by the Little Sandy,
and the predominance of the series which begins with the
so-called Mahoning sandstone, sufficiently explains this fact,
Shafts sunk along this valley would, however, doubtless reach
the lower beds in about the order shown in the general sec-
tion. Coal No. 7 is above drainage at some points, as shown
on Chadwick's Creek, where it is three feet thick, without
parting. The character of this coal has led to the opinion
grenerally that it is not the equivalent of the Coalton seam.
It is here a bright peacock coal of good quality, but doubtless
of less value as a furnace coal than that mined at Coalton;
but this does not necessarily affect the question of equiva-
lency, as is shown in the case of the Sheridan coal, which
is unmistakably the equivalent of Coal 7. This coal is also
regarded by furnace men as quite inferior to the Coalton
coal for iron-making purposes. But the Sheridan and Chad-
wick's Creek coals closely resemble each other in character
and general apyp :arance; so much so, that the character of
Chadwick's Creek coal becomes an evidence of its equiva-
lency with the Coalton rather than otherwise. The occurrence
of the red kidney ore above the Chadwick’s Creek coal is alsc
an indication of its place in the series. Some explanation of
the closer resemblance of the Chadwick's Creek coal to the
Sheridan than to the Coalton may be found in the fact that
both are found in a belt of country which is only a prolonga-
tion of the western slope.of the Big Sandy valley; or, in other
words, that they are both found in a geological basin which is
distinct from that in which the main Coalton coals are found.
['his will be seen from what has already been said of the dip
of the rocks in the region in question. Section 78, plate z1.
at Oakland Furnace, shows the general character of the rocks
which make vp the hills in this region. At the head of Peter-
man’s Creek a thin coal is shown in the place of Coal 8, and
64
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Coal 7 is also opened near the bed of the creek. A similar sec-
tion, beginning near the bed of the creek with Coal 8, is shown
on White's Creek (section 2, plate 25, and section 82, plate 22),
and with such undulations as are marked by the rise and fall
of the cliffs along the river, the rocks shown in these sections
continue to form the western slope of the Big Sandy to the
mouth of the Big Blaine. Sections 83 and 84, plate 22, at the
mouth of Bear Creek and of Blaine, and section 79, plate 21,
at the head of Bear Creek, show some considerable changes
in the character of the rocks; but at the same time they indi-
cate unmistakably the continuation of the series as already
described.

The geology of Lawrence county is a continuation of what
has been seen in the adjoining counties of Carter and Boyd,
with some important changes in the details of the formations
exposed., From the northern boundary of Lawrence to a line
drawn from Louisa to the head of Jourdan’s Fork, the rocks
exposed are the same as have been described on East Fork
and in the Sandy valley. A slight rise to the southward
begins near the county line—a rise that is modified by consid-
erable undulations, especially near the Big Sandy, where Coal
8 is easily traced by openings on both sides of the river, at
varying heights above high waters. The shale series which
carries Coals 7 and 8, is not so clearly marked in this region as
in Boyd; and apparently the former coal loses its importance,
appearing only as a thin coal, or entirely wanting in some
places. The kidney ores are also less regularly present,
though shown at a few points near high water, or near the bed
of the creeks. The so-called *‘red kidney ore " is more com-
monly represented in Lawrence county, as in the Big Sandy
valley in Boyd. This will be seen from an examination of the
sections given. Sections 71, plate 19, and 4, plate 28, on Jour-
dan’s Fork of Lost Fork, show most of the characteristic beds
in this region. On Long Branch, two miles from the mouth,
the first impure fossil limestone is exposed in the bed of the
creek. The same bed is exposed on Seed Tick Branch of

East Fork, at about the same level. Near the mouth of Long
VOL. 1L.—§ 6s
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Branch a coal is opened in the bed of the creek near Mr. Bel-
cher’s, from which point a rapid rise to the Falls of Blaine takes
place; and apparently, 30 feet higher up, is found at several
points another bed under a heavy sandstone, reaching a height
of 120 feet above Blaine at the falls, a mile distant, as shown in
section 80, plate 21.  Neither of these coals exceed 214 feet
in thickness, as exposed; and though openings made for local
supplies of fuel seldom show the full thickness of beds, it is
not likely, as appears from the best information available, that
these beds will prove so valuable as to warrant extensive min-
ing at present. The most important beds of Lawrence county,
unlike those of Greenup and Boyd, are lower down in the
series, and these are available in this region only by shafts of
considerable depth. The continuation of the rise of the whole
series to the southward effects, in a short distance, however,
what a shaft must do for this region, as will be seen from a
brief study of the geology of the country southward on the
waters of Big Blaine, and on the smaller branches of the Big
Sandy.

In the valley of Thompson's Fork, near the mouth of Peach
Orchard Branch, 42 inches of good coal is exposed (section 4,
plate 30), at a level which appears to be that of Coal 6. The
variation from the typical sections of this country which is
exhibited in section 4, and the wide intervals at which the
coals are exposed, leave the equivalency of this bed somewhat
in doubt. Reasoning from the indications which are gathered
from the face of the hill back of Mr. Van Horn's at this point,
the reference of this bed to Coal 6 seems most consistent with
the facts. The shales above, with the kidney ore, closely
resemble the greenish shales which contain Coals 7 and 8, but
which are largely replaced by a coarse, friable sandstone. The
presence of an ore deposit at the base of the coarse sandstone
is a local feature which may prove to be a valuable addition to
the mineral wealth of this locality. As exposed, it appears to
be a well-defined layer of limonite ore, similar to the block
ores lower down in the series, though it is more likely that f

is a thickened band of the so-called kidney ore. The sectiot
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at the Falls of Blaine appears also to begin with Coal 6. On a
comparison with the Thompson Fork section, this would seem
to be no more than a repetition of that section with thickened
parts, the bed of ore and of fire-clay in the latter occupying
the place of Coal 8 in the former. This is shown not to be
the case, however, by the occurrence of the first impure lime-
stone (yellow limestone in Lawrence county) at the base of
the thick sandstone of section 7, as shown along the continua-
tion of the ledge on Long Branch; while on Thompson's Fork
the same band is found at the top of the friable sandstone
there exposed. Near Mr. McGuire's, three miles below Lou-
isa, the rocks exposed in the river hills recall more nearly the
order of the general section. (Section 2, plate 28.) The
coals here have been opened only imperfectly, so that little
could be seen as to the thickness of the several beds. On
Cooksie Fork, at several points, Coal 5 is shown near the bed
of the creek, under 25 feet of sandstone. (Plate 31.) Section
72, plate 19, on Crane Branch, just below the Brown place,
where coal is exposed as just mentioned, gives a coal stain
evidently of the same coal, and an ore that represents the
limestone ore. From this point southward along the waters
of Big Blaine, the ‘‘limestone ore’ becomes a regular bed,
which, with the ferriferous limestone often present with it,
serves, as in Greenup, Carter, and Boyd, to make the identifi-
cation of beds above and below comparatively easy. On the
Twin branches slight traces of the limestone ore are found at
the top of the thick sandstone ledge, which, near the head,
forms a bench around the hill. Near Jourdan's Mill the same
is shown above a coarse sandstone, which reaches in an almost
unbroken ledge to the bed of Blaine, 120 feet below. Coal 3,
which is very uniformly about 100 feet below the limestone ore,
seems to be entirely replaced at this point. On the larger of
the Twin branches near the school-house a thin coal is exposed,
which is probably No. 3. The same bed is shown at the ford
near Mr. Frank Carter’'s, under a coarse sandstone. At the
top of the point on the opposite side, and along the ridge,
100 to 110 feet above this coal, and at the top of a high ledge
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of whitish coarse sandstone, fragments of the limestone ore are
found. At Mr. Burchett's, on Muddy Branch, below Jourdan's
Mill, a coal is shown higher up; probably Coal 8. The follow.
ing is the order of the rocks at that point:

Covered slope.
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On the opposite hill, 25 feet above the kidney ore, or only
a few feet above the place of the coal, the yellow limestone (the
first impure limestone) is present in considerable thickness.

On Green Brier Creek, near Mr. Hutchinson’s, the * lime-
stone ore’ is shown in shales by the roadside, 20 feet above
the bed of the creek, and go to 100 feet above Blaine. This is
the furthest east that I have observed this ore. On Two Mile
Creek the stain of Coal 6 is shown near the bed of the creck
for nearly the whole length of the stream. Near the school-
house, and at Mr. Wellman's, it is partially opened at the road-
side. At Louisa the same bed is scarcely above the river
bottom. The place of the limestone ore is, therefore, below
the drainage in this region, if present. The probability is,
however, that it is not present in the immediate valley of the
Big Sandy, in Lawrence county, as no trace of it has been dis-
covered, either along the river, where it would be exposed, or
southward along Lick Creek, where the rocks of the sandstone
series below the limestone ore rapidly rise to form the body
of the hills. Some notion of the steepness of the dip, from
the head of Lick Creck towards Louisa, may be formed from
the fact, that, notwithstanding the fall of the stream, it flows,
within a distance of six miles, across rocks which have a thick-
ness of more than 250 feet. The fall of the creek is about
100 feet for this distance. The McHenry coal (No. 3) will
therefore be found falling rapidly to the base of the hills north-
ward, disappearing below the bed of the creek,about half way
to Louisa. The top of the thick sandstone which rises above

Coal 3 nearly 100 feet, is seen in the bed of Lick Creek nea
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the mouth, and it forms the cascade at the bridge across Two
Mile Creek below Louisa, and also the Falls of Blaine. From
the mouth of Lick Creek, therefore, the formations extend
northward, with nearly a horizontal stratification. South of
McHenry's bank the dip is not more than 10 feet to the mile.
(See sections 86 and 87, plate 24.) The rise of the formations
to the southward, in that belt of country which lies west-north-
west, to the head of Cane Creek, is nearly as abrupt. On
Daniels’ Creek the limestone ore is shown 210 feet above the
level of Blaine. At Mr. Large’s, on Blaine, below the mouth
of Daniels’ Creek, the following section is shown:

Sandstone ¢liff veartopof hill . . . . . . . ¢ - - 00 e 0 0oL 20 feet.
Shales with kidney ore . . . . . . . o . 0 0 o 0 0 0 0 s .o o 3 “
limestone ore {on surface}.

Shales and shaly sandstone. . . . . o = & cow w @ mie mimE roa e ow e Igto 20 *
Sandstone, with bands of shale (partly covered) to bed of Blaine . . . . . 215

Both the kidney ore and the limestone ore are exposed in
the road leading from Danieis Creek to the Right Fork of
Irish Creek, the latter in a bed a foot or more in thickness
under fire-clay. A coal is shown in the branch below, which
is probably No. 2, being associated with a thin black silicious
band which accompanies Coal No. 2 in this region. Towards
the head of Blaine from these points the series rises about 10
feet to the mile for the whole distance, though to the mouth
of Cherokee the dip is somewhat less. (See sections on plate
25). The highest hills in this region show the first impure
limestone (yellow limestone) near the top. At most points, it
is shown at the surface in weathered nodules or rounded blocks
of yellowish silicious limestone. It is exposed in the road at
the top of the hill between Rich Creek and Little Blaine, where
it closely resembles the ferriferous limestone, and might mis-
lead as to the place of the limestone ore. On the Rich Creek
side this ore is exposed 75 feet lower down, associated with
fire-clay, as in Greenup, Carter, and Boyd. The coals are
not exposed here; but near Mr. Berry's, on the road to Haw's
Mill, the following order is shown:

Kidney ore at surface, near top of hill.

Jidle and sandstone, mostly covered . . . . . . 4 0 0 0 e e e e e s - 50 feet.
ore,
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“Limestone kidney ore.™

Sandstone, shalyinparts. . . . . . . . . . . .. . w B EE o8 Bom « « « + Bo feet.
Coal stain {(Coal 3).
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Slight coal stain {probably local).
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The “limestone kidney ore” is the same, both in position
and character, as that found in Carter county. It is a grey,
somewhat odlitic ore, having a smaller per cent. of iron than
the “limestore ore”” above; but it is more easily smelted, and
is therefore highly prized. Coal 1 is not shown in this section;
it would be found 30 feet below the drainage, or about 50 feet
below No. 2. The order which is shown in this section is so
uniformly preserved over the country drained by the branches
of Blaine to the southward, that it is only necessary to point
out the place of the ferriferous limestone and ore, and the
height above the main drainage, to indicate the economic
geology of the several valleys. The *limestone kidney ore”
is not always present. It will be noticed that the section is
shortened very much, as compared with the same series of
rocks in Greenup and Carter. The tendency of the rocks
below the ferriferous limestone to thin out towards Lawrence
county has been pointed out on a previous page. The fact
is well attested on the head waters of Blaine, where all the
rocks, from the conglomerate to the ferriferous limestone, are
shown in one continuous section, so as to be easily compared
with the same series as shown on Deer Creek west of Willard.

On Bushy Creek the ferriferous limestone and ore is shown
at 2 number of places, as in the road over the ridge to the
Swetnam settlement, from near the mouth of Bushy, and at
the head of Saunders’ Branch, 230 to 240 feet above Bushy.
On the Blaine side of the ridge it is 10 to 20 feet higher.
Along this ridge also the kidney ore, 50 feet above, is regu-
larly present on the surface in such abundance as to indicate
a valuable deposit. In quality, this ore is inferior to the lime-
stone ore; but except that it occurs in rounded, kidney-like
aggregations, it might easily be mistaken for that ore. No
well-attested average could be obtained for analysis. A sam-
0
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ple taken from the ore as exposed at the surface gives the
following result :

Peroxideof iron . . . . . . . . . . .. ... : SREEE s6.778 lIron 39.744
AIANRNER o e ool woTm mUwRGE w0 SE B W .78z

Lime - » & & 5 & o @ @ ® aa 4 sa w & ow & mm s omE = oam trace.

Magnesid oa o woa s s & s % s @ Eow B ee a4 4 e ww trace.

Photphorus « & ¢ & & v o o v 0 46 o o 8 2 o s 6 w4 5 0w trace.

Rulphiarc o w s 20ie oie S Wi ROETE e 6 e & e 126

{.mbined water . . . . . . PoE EOEE EoEE R R CE &R E &0 S to.516 .
fnsoluble residue . . . . & & 0« 4 s v s e r e s s s . . 31.280 Bilima 25.00

An analysis of the limestone ore, from samples similarly
obtained, shows the following result:

Peroxide of ITOD . . & & & & & = 5 o « & & & = 5 & & & « # s E-E.Sgg Iron 47.98s.

P TTL L 1 R o R e R T T R R PO .3

JABE o a4 % moe o ® e W T Ll T I T R e e e— trace.

Hﬂgnﬂi- # - L] & - L ] L L : ] 1 ] L | ] T *¥. 3 3 & = ¥ 3 L ¥ L L] L trut‘-

FhosplioTis o &+ o« o o % & s 8 % 5 8 & .0 % 5.8 o = % & w5 trace

Selpdomr e AR BRRE SEERW aees QU R dSu 0 a8 dRd 17g

Combined water . . . . . . . s W omw woEE & EoE - R A 1=

Imiuhlt rﬁid“: L] L) ] 1 ] L - [ ] ] * * 1 ] - - & L] L . * L - ] L] m‘4 E!]iu !ﬁrﬁi
T 99.735

Sections 73, 74, and 75, plate 20, will serve to locate both
the coals and the ores on Irish, Cherokee, and Kane’s Creeks.
Near the head of these creeks the height above drainage of
the limestone ore would be reduced sumewhat. (See sections
66 and 67, plate 18). A gradual rise is shown towards the head
of Blaine. At the mouth of Upper Laurel, a rather rough block
ore is shown in the place of the lower block ore of Greenup.
Sections 68, plate 18, and go and g1, plate 24, although they
do not show the upper beds, indicate the height above drain-
age at which they may be found in the neighboring hills.
Section 66 shows the normal position of the coals higher up in
the series than those which have been opened in this region.
The higher hills generally include the rocks of this series; and
doubtless some, perhaps all, of the coals shown in this section
would be found in such relation to the limestone ore as is here
shown. No effort has been made to open these coals, so that
little can be said as to the thickness or quality of these beds.
Thf:;.-r are Nos. 5, 6, and 7, of the general section. The geol-
ogy of the valley of Little Blaine is similar to that of the
region just considered. The details have not been so fully

: Tr
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worked out, however, and a fuller report will be deferred to be
presented with that of George's Creek and of that part of
Lawrence county which lies between the forks of Big Sandy
river, which, for reasons already given, will be connected with
Martin and Johnson counties in a future report.

GENERAL REMARKS.

The irregularities of the dip of the coal-measure rocks in
this part of Kentucky has heretofore been the occasion of a
good deal of misapprehension as to the equivalency of the
coals, and of the stratification of the country generally. It
has, therefore, been necessary to undertake a more careful
study of this field than had previously been made: 1st, to
make out the real stratification, and to establish from it a
natural classification of beds; and 2d, to recognize the dip of
the strata, as determining the distribution and also the local
position of the beds. The first object has been in a large
measure, if not fully, accomplished for this region, giving the
true succession of beds in the whole series, and also what is
of no less importance, giving a key to the coal measures further
back from the Ohio. The second object has also been reached
so far as to show the general range of beds, and to point out
the most of their irregularities of dip which affect the local
position of beds. As the topographical features of this region
are more or less related to the facts which have been estab-
lished in respect to the dip of the rocks, a more connected
statement of the varying dip, and its relation to the drainage
system of the country, may be found both interesting and
useful. The accompanying map diagram will present this so
as to be readily understood by every one. The steepness of
the dip is represented approximately, and the variation, both
in degree of inclination and in direction, is given in sufficient
detail for the purpose intended. Many minor variations or
undulations of the strata, which occur as waves, both parallel
with the dip and interrupting it, are omitted as unimportant.
West of Tygert's Creek the inclination of the top of the
Waverly is followed. The overlying rocks (sub-carboniferous
7z
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limestone and coal-measure rocks) would present a less uniform
eastward dip, for reasons which have been given in connection
with the geology of this valley. East of Tygert's Creek the
inclination of the regular beds of coal and ore is represented.
It will be seen that the changes in dip in this region are
frequent and well-marked, representing local upheavals and
depressions which are the accompanying effects of the grander
upheavals to the southeast. Few indications of faults or dislo-
cations of strata are found in this region. It is not unlikely,
however, that local faults may exist in the regions which pre-
sent the strongest evidences of disturbing forces.

THICKNESS OF WORKABLE COALS.

Nearly all of the beds of coal which have been found in this
part of Eastern Kentucky are, at some points, of a workable
thickness; some of them are rarely too thin to be worked
profitably. The following table gives a general view of the
beds as they appear from what is now known of them. The
thickness is such as appears from openings already made.
The areas include so much of the country as is within the line
of outcrop of each bed. The actual area of the beds above
drainage is reduced at least one halfl by the excavations of the
valleys. The area below the main drainage is given as though
each bed were continuous throughout, from the line where it
falls below the drainage. No sufficient data is available for
making up a decided opinion on this point. Quite a number
of bored wells have been sunk in this region, but no reliable

record has been found of any of them.
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TABULAR VIEW OF CDALS, &c.

GrEENUP COUNTY.

Coals, o v e e omE ot 23145t 7|8|9liojn} Toal
thickness,

i{ireatest thickness—inches . . . . . 36 30 60 5o ? | 4] 364 . 22 fee,
tirdinary thickness . . . . . . . . . 24 20 30 300 ? | 36 36, . |. 15 fest,
Area of territory —square miles. . . . m;mz:s;rg'snn 6o 301 . s
Area below the main drainage . . 65! 47|. [ P s e
Average thickness of intervening rocks. gt 35 100 40 |. Al R
Ironores ipcluded . . . . . . . . & 2 N 1 z | bl

CAarTER COUNTY.
Ureatest thickness—inches . . . . . . 3 3 55 vafe 30 feet
Ordinary thickness . . . . . . . . ; 36 i [ 156 feet
Arcaof lerritory . . . . . . . . s 3 31517 zp 1 |3= 16 68 e O R
Area below draipage . . . . . . . . 5 b2 5;!' 130 9 oo oo o0
Average thickness of intervening rocks.| . [§ lm 43’ 55 35 iy P (RN i
Iron ores included . . . . . . . . . I ] . s _—

Boyp CounNTy.
|
Cireatest thickness—inches . . . . . . . _1,'5! 30| 40/ 40 72 25f. . |. . |245%8 leet.
Averape thickness | SO P T T 28| 52 3 LR EE 16 feet.
Area of territory . . . . . - . . . 1601641160 1601169 1 'ﬁﬂ;'53,'55]' . | wl e poun
Area below drainage . . . . . . . . |1egibofiboag7l135 000 600 32 25, . . L. ...
Average thickness of ll“IIET'n'E.‘I'I-II'I-[.{ rocks. . L L | 30| 59 40 45| 35)- - - | « wew s
Iromores included . . . . . 1 . . . - Il.- :i 1 1| ri 1 F ..
i
LawreNce CouNTy.
1 E E o]
Cireatest thickness—inches . . . . . 36 200 73 B4 4Er| 36| 40 . 3 43%34 feed,
Ordinary thickness . . . . . . . . I 200 3 | 3 3h 2132 175 feet
Area ol territory - . . . - & = s . - FE6 3863 336_;515 3=c)|255 25 17 _-‘,, hp:a-L B e
Arca below drainage . . . . . . . Tlﬂirﬂﬂllﬁ.‘; GO 42 25| fof. & iR i
Average thickness of intervening rocks. 5 ﬁ5 45 ]5 40‘ 35 75 45 R
lron ores included . . . . . . . . . z i i
Tom— - — G — E o — - e - -1- e
Cannel coals . . . a3 o M il (PR wiE ¥
Beds changed fo cannel at <ome pmnt-: « | i * ® | o I RCECC R
' i
SOTILS.

The soils of Eastern Kentucky are such as might be inferred
from the character of the rocks which have been described in

the foregoing reports.

The soils of the whole region are of

medium fertility, varying in character from clayey to sandy
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loam, with the successive rock formations, as observed in trav-
eling eastward over this region. The distinct character of the
soils, as derived from special formations, is rarely preserved,
the height of the hills being great enough generally to include
two or more distinct formations. The precise relation of the
rock formation to the soil is not shown, therefore, either by the
characters which appeal to the eye, or by analyses made as a
test of fertility. There is, however, a general relation shown
by the predominance of successive formations in the valleys
eastward from Rowan and Lewis counties. The traveler, pass-
ing from west to east over the country, will readily detect the
changes in the appearance of the soil, as well as in the topog-
raphy of the country, as the different formations predominate
in the hills along the way. West of the Tygert's Creek valley
the Waverly sandstone and shales make up nearly the whole
height of the hills, and the soil is readily recognized as derived
from the Waverly Group. It is of a light brick color, shaded
somewhat with the characteristic olive-green of this forma-
tion. The sand is fine, and the proportion of clay is large. The
topography of this belt is equally well-marked; the hills rising
rather abruptly from the flat creek bottoms in well-rounded
knob-like forms. The outcrop of the conglomerate sand-
stone frequently forms an escarpment at the top of these hills,
which, in a general way, marks the base of the coal measures.

In the greater part of the Tygert's Creek valley the sub-
carboniferous limestone and the conglomerate sandstone give
character to the soil; a large proportion of coarse sand being
seen in the soil, while an analysis shows an increased propor-
tion of lime, potash, and soda. The outlines of the hills are
equally characteristic of these formations, which give rise to
the rugged cliffs and the wild scenery of the Tygert's Creek
belt.

In the Little Sandy valley the soil is derived mostly from the
coal-measure rocks, and, except near the head of the river,
from the rocks above the conglomerate. The sandstones and
shales of the coal measures give rise to sandy or clayey loam,

accordingly as the former or the latter predominates in any
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given section. The shales next above the conglomerate sand-
stone give a fine clayey loam, as shown at many points in the
valley of the Little Sandy, and on the head waters of Blaine
and George's Creeks. The sandstone series gives rise to a
sandy soil, often deeply colored with oxide of iron, as in the
Flat Woods region near Ashland; while the greenish shale
series above resembles in its soil the Waverly Group, but with
a larger per cent. of iron, as shown by the deeper shade of
red.

The Chatterawha or Big Sandy valley, from its geological
features, has a larger proportion of coarse sandy soil, though
at many points the red and greenish shales above the Mahon-
ing sandstone become prominent, giving rise to a red loam,
as seen around Louisa, in Lawrence county.

The following table of analyses, by Dr. Peter and Mr. Tal-
butt, shows the properties of the soil at a number of localities,
which may be regarded as representative for the different belts
of country, as marked out by the geological features of this
region :
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