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PRELIMINARY LETTER.

Professor N. S. SHALER, Director Kentucky Geological Survey :

Dear Sir: I herewith present the results (that are ready
for publication) of my work in Ohio county. It is proper to
state, that a number of matters have been left undiscussed,
although notes were taken concerning them, as it seemed best
that they should be considered in a report dealing with the
county considered as a county alone. In this report the coun-
ty is especially considered with respect to its value in aiding
to make clear the history of the western coal field.

The acknowledgments of the Survey are due the citizens
of the county generally for their coGperation in furthering the
work in their respective regions, but especially are they due
Mr. Harrison D. Taylor, Judge Baird, Dr. J. E. Pendleton,
Hon. E. Dudley Walker, Mr. J. P. Barrett, and Mr. Carson,
of Hartford; Mr. R. B, Thomson, of Elm Lick, and Mr. S.
Woodward. Dr. Pendleton, Mr. Carson, and Mr. Woodward
presented specimens of archzological value to the Survey;
Mr. Taylor and Judge Baird furnished maps, and Mr. Thom-
son rendered very material assistance to me in a number of
ways.

Respectfully,

C.’J. NORWOOD.
78



A GENERAL ACCOUNT OF THE GEOLOGY OF A
PART OF OHIO COUNTY.

FREFACE.

The conditions of the beds in Ohio county depend essen-
tially on two nearly parallel disturbances, one of which is an
uplilt, apparently a synclinal, and traverses the county in an
irregular eastwardly and westwardly direction; the other, a
disturbance lying within the counties to the south of the Ohio
line, near the southern border of the coal field, and which
seems to have been, in a large degree, instrumental in shap-
ing the form of the southern limit of the field.

The counties nearest to Ohio county, within which this south-
wardly disturbance lies, are Butler and Muhlenburg. Accord-
ingly, the southern part of Ohio county, and the northern parts
of Butler and Muhlenburg counties, are found to lie within a
common geological basin, which is a synclinal one.

North of the Ohio county disturbance the beds seem to have
one general sweep—a downward one —towards the north,
nearly, if not quite, to the Ohio river. The amount of the
depression of the beds. however, varies in that direction; ap-
parently being inconsiderable in the direction of Hawesville,
Hancock county, but sufficient in the direction of Owensboro’,
Daviess county, to bring the upper coals within the hills facing
the river, near that city.*

We find, therefore, in Ohio county two distinct geological
areas: one occupying the southern half of the county, and
forming, with parts of Butler and Muhlenburg counties, a

® 1t is possible that the very low rocks seen at Hawesville (beds at the base of the coal
measures are visible there) may have been brought to Iifht by another disturbance—
caosing a northwardly rise of the beds. Of this, however, 1 have no accurate knowledge,
and refer to the forthcoming report of Mr. P. N. Moore, on the geology of that region,
for the solution of this question.
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4 A GENFRAL ACCOUNT OF THE

synclinal basin, which reaches from Rough creek to the south.
ern margin of the coal field; the other, an area with a single
slope, and that towards the north. There certainly are local
modifications of these conditions; but such seems to be a
correct view of the genera/ arrangement of the geological
features of the regions.

The two regions seem to differ in some special particulars
besides the relative positions, towards the surface, of the beds
beneath it.

There seem to be indications of a wedging out (so to call
it) of some of the beds towards the north, and a lessening in
the thickness of some of the coal seams; hence it is not im-
probable that a larger number of coals are to be found south
of the Ohio county disturbance than north of it. This is con-
jectural, however; and even should it prove true, it does not
seem to have been effected by the disturbance—so far as the
early history of the coal beds is concerned. This will become
apparent further on.

It will be seen that each area has a certain individuality,
which serves as a distinguishing feature, and that it is of suffi-
cient importance to render the study of each section, by it-
self, desirable. Accordingly, the plan has been to limit the
study of the geology of these districts less by the geograph-
ical than by the geological lines; so that the study of either
section should not be confined to a single county, but would
include such parts of the other counties as came within the
geulﬂgical bounds. With this in view, and in order that the
report may be used in connection with, and properly form a
part of, the record of the general results obtained in the study
of the synclinal basin, only the southern part of Ohio county
—somewhat more than half of the county—is now described.

L.
TOPOGRAPHY.

The topographical features of the district differ little from
the general type presented in the interior portions of the

western coal field. Soft sandstones and beds of shale of vari-
)



GEOLOGY OF A PART OF OHIO COUNTY. 5

ous sorts (usually sandy shale) are the elements from which
have resulted a region of much flat land, a few prominent
ridges, and occasional conical or flat-topped hills,

The accidents to which the crust has been subjected, viz:
the disturbance along Rough creek, with its attendant twist-
ing of the beds, and the uplift at the southern margin of the
field, have impressed themselves on the geography of the
region in a general way; but the chief features of the topog-
raphy, so far as relates to details, have been determined by
the simple erosion or wearing down of sandstones (usually
incoherent) and sandy or clay shales, according to localities.
The valley of Muddy creek, of Lewis creek in part, and prob-
ably of Rough creek, have been largely determined by dy-
namical agencies; but the character, both as to course and
size, of the larger number of the drainage channels, has de-
pended entirely on the character of the underlying beds and
the various degrees of resistance with which they have with-
stood atmospheric effects. It is not uncommon to find in-
stances where the course of a valley has been altered by the
lateral passage of shale into sandstone, or wvice versa. The
eflect, on the topography, of the few limestones which occur
in the section, seems to have been very limited. In the region
about Sulphur Springs, and eastwardly and westwardly from
there, along Rough creek, the Sub-carboniferous limestones
have given an area of occasional underground drainage, and
produced somewhat of the peculiar topography we find when
it is based on such beds; but the limestones are so intimately
associated with sandstone and sandy shale, that the general
features are still very largely those of what may be termed
“sandstone topography.” The area of the Sub-carboniferous
limestones is also quite limited, being confined to a compar-
atively narrow strip along Rough creek.

The principal streams of the district, besides Rough creek,
are Caney creek, Hall's creek, Mill run, Muddy creek, and
Walton's creek—all of which are tributaries of Rough creek
—Lewis creek, Bull's run, Slate creek, and Indian Camp creek

(the head waters)—all of which flow into the Green river.
VOL. V.- 6 81



6 A GENERAL ACCOUNT OF THE

Chief among these streams are, (1) Caney creek, which flows
into the county from Grayson county, and then flows north-
wardly, approximately parallel with the eastern boundary of
the county; (2) Muddy creek, which flows in an irregular
westwardly course, and empties into Rough creek about one
mile and a half below Hartford, draining the region princi-
pally about Elm Lick and Rosine; (3) Lewis creek, which
flows westwardly into the Green river, and drains the larger
part of the southern portion of the district; and (4) Walton's
creek, which drains the larger part of the region about Cen-
tretown, and Aows northwardly into Rough creek.

The principal ridges of the district are three in number, and
are, (a) one bordering on Muddy creek, south of the stream,
(6) one lying farther to the south, whose southern slope is
drained by Lewis creek, and (¢) the * Jerusalem " ridge in the
region of Rosine and Elm Lick, which is drained in part by
Muddy creek. The general course of these ridges is north
of westwardly. There are other ridges, especial]y north and
northeastwardly from Elm Lick and Rosine, which are promi-
nent features in the topography of the region, but their extent
is usually short, and their courses quite irregular. The first
ridge (). which may be termed the ** Muddy Creck ridge.” is
a low one, for the larger part of its course, and is compara-
tively short; it seems to coincide with the second ridge (4)
towards the west, or to fall away and disappear in that direc-
tion; it has not been determined which condition occurs. To-
wards the east it breaks up in a series of rounded hills, which
are washed by the numerous small tributaries of Muddy creek.

The second ridge (4) may be: termed the  Coal ridge,"” as
within it are contained the largest number of important coal
beds to be found in any one ridge in the district. This ridge
is apparently a part of the main ridge of the coal field, which
has been mentioned in a preceding report,* and will be more
fully discussed hereafter.

The Jerusalem ridge () is also an important ridge; but,
although it contains a thick and important coal bed, does not

—_ —— e ———— —il e

® See part VII, volume 1V, Kentucicy_ﬂ_mh.:-gicai R"P';""' N. S. Shaler, Director.



GEOLOGY OF A PART OF OHIO COUNTY. 7

have equal value, so far as concerns coal, with the “Coal
ridge.”
II.
THE GENERAL STRUCTURE AND COURSE OF THE UPLIFT.

Naturally, one of the most interesting features in the struct-
ure of the district is the disturbance which forms its northward
limit; hence the discussion of it will serve as a fitting intro-
duction to the general account of the other features of the
region. It is a line of uplift which stretches across the county
in a somewhat irregular eastwardly and westwardly direction,
extending to the Falls of Rough, and perhaps beyond, on the
east; and through McLean county as far west as Sebree, in
Webster county, and probably beyond.

The existence of the disturbance was discovered by Dr. D.
D. Owen; but he does not seem to have recognized its full
importance, or to have traced it for any distance, nor to have
determined its nature.* He mentions it as the ‘“ Barnett’s
creek disturbance,” probably referring to the region about the
old salt wells, on Barnett’s creek, and does not seem to have
traced it any farther towards the east.

The disturbance was for the first time suspected by myself
in March, 1874, upon a visit to a point on Rough creek, above
Hartford. known as the *Iron Mountain.” The discovery of
Sub-carboniferous beds there, and the inclination of the strata,
proved the existence of some sort of disturbance, but of what
kind was not known. Another visit made to the locality in
1875, and the examinations, undertaken along the north and
south running railways in the same year, proved the disturb-
ance to have a considerable extent: but it was not until May,
1876, that its true significance and general character became
apparent, and it was determined to be a line of uplift. The
uplift is probably connected with the disturbance in Union
county, described by Dr. Owen, and designated as the * Bald
Hill disturbance.”} This, however, is entirely conjectural, as

®See page 147, volume I, Kentucky Geological Reports, old series, D. D. Owen,
Director.

YSee page 112, volume I, Kentucky Geological Reports, old series, D. D. Owen,
Director.
83



8 A GENERAL ACCOURT OF THE

that disturbance has not been studied as yet by any officer of
the present Survey, nor the westward extension of this one

fully determined.
The location of the uplift is distinctly marked in the geog-

raphy of the region by Rough creek, which, for the larger part
of its course, closely follows the line of the disturbance, never
permanently leaving it until within a few miles of the mouth
of the stream; it does not, in fact, pass entirely beyond the
limits of the uplift there. The detailed relations that exist
between Rough creek and the disturbance cannot well be de-
termined before the line of the uplift is accurately mapped;
but all the evidence collected, so far, seems to indicate the date
of the creek valley to be more recent than the disturbance,
and that the course of the creek has been considerably influ-
enced by the uplift. Although the disturbance is plainly an
uplifting of the beds, and along some parts of its course is
plainly an anticlinal fold, its general character, that which is
most common throughout its length, is yet somewhat con-
jectural.

I am inclined to regard the uplift as an anticlinal fold, modi-
fied in its general character along some parts of its course.
The balance of evidence favors such a classification; but as
yet it must necessarily be a provisional one, as at some points
the disturbance exists as a fax/tf, while at some others the evi-
dence seems to point to a monoclinal fold. So far as Ohio
county alone is concerned, the disturbance may safely be re-
garded as (most commonly) an anticlinal fold; but as it ex-
tends far beyond the limits of this county, and must hereafter
be considered in the relation it bears towards other parts of
the coal field, it is desirable to avoid any name that may be
too local in its application. Accordingly, from the relations
existing between the disturbance and Rough creek, it is desig-
nated as the * Rough Creek uplift” in this and a preceding
report.®

The course of the uplift varies considerably. T'he strike of

®See Kepoit on the Geolopy of the Regions Adjacent to the Ntk and Sk Runring Radl
sways, part VII, volume IV, new series, Kentucky Geological Reports, N. 5. Shaler,
Director,

By



GEOLOGY OF A PART OF OHIO COUNTY. 9

the beds ranges from north 40° east, in the vicinity of Hart-
ford, to north 85° east (though more commonly north 70° east),
in the region about Sulphur Springs and Barrett's Ferry,
while west of Hartford the variation is from north 30° west
to north 85° west—the strike of the beds at the old salt
wells, on Barnett’s creek, however, being north 55° west to
north 65° west. We thus find an almost complete swinging
around of the line of the wplift westwardly from Hartford.

There seems to be little room to doubt, that when the line
of the uplift is accurately mapped, it will be found to be marked
very faithfully by the course of Rough creeck; for that stream
seems to depend very largely on the turns of the line of the
uplift for its more important changes of direction. The value
that the uplift has in directing the course of the stream is
curiously illustrated by the decided curve to the south made
by the stream when north of Hartford, and the turn then
made towards the north just after Hartford is passed. That
this is very largely due to the changes in the course of the
uplift becomes plain when a map (even a poor one) of the
line of uplift is compared with a good map of the stream —
which we fortunately have.

From “Clifty Hill,” above Barrett's Ferry, to the Sulphur
Springs, and a short distance beyond, the general direction of
the uplift is about north 70° east; it then changes, and at half
a mile south of west of the Sulphur Springs bears north 65°
east, and keeps this general course for several miles towards
the west. The course is then altered again, and bears north
40° east, at a point northwardly from Hartford.

On the lower Hawesville road, northwestwardly from Hart-
ford, a good view of the tilted beds near the axis of the uplift
is obtained; their strike bears about north 85° west. This is
modified to north 30° west, still farther west, and is again
changed in the vicinity of the old salt wells on Barnett's creek,
the strike of the beds there being north 55° west to north 65°
west.

It will be seen that the course of the line of the uplift forms

somewhat of an open loop near Hartford—the open part of
85



10 A GENERAL ACCOUNT OF THE

the loup being towards the north. The map of Rough creek
shows the same feature in the course of the stream. This
loop really represents a shallow synclinal in the vicinity of
Hartford, as will be seen from the following : In the immedi-
ate vicinity of Hartford, and for some distance north of the
town, the beds are found dipping nearly due west, the bearing
being a little north of a due west course; but west of the
town, on the west side of Rough creek, the dip is reversed,
and bears south of east—in some places nearly due southeast
—gradually, however, swinging around to the southwest to-
wards Barnett's creek.

The existence of this synclinal may serve to explain the
southwardly course of the stream from the mouth of Flat Lick
to the mouth of Muddy creek, and its subsequent departure
from such close connection with the uplift as exists eastwardly
from Hartford. It cannot be said to ever pass entirely beyond
the influence of the uplift, for there is a marked relation be-
tween the strike of the uplifted beds and the course of the
creek, so far as it flows; but its channel is within a different set
of beds from those on its upper course (which are the older),
and the distance between the stream and the central line of
uplift is increased. This seems to be due to the southwardly
impetus gained by the stream when turned through the syn-
clinal valley.

Northeastwardly from Hartford the beds, near the central
line of uplift, are frequently exposed within short distances of
Rough creek. On the Hartford and Sulphur Springs road,
Chester limestone, overlaid by about forty feet of shaly sand-
stone, is exposed in the divide between Hall's creek and Sul-
lenger's branch, about one mile from Hall's creek. Limestone
of the same age is exposed in the region about the Sulphur
Springs and Hines’ Mill. In the vicinity of Sulphur Springs
the limestone is frequently found toward the base of the hills,
with massive sandstone above it.*

* For the details of the structure of this region, and of all that eastwardly to the Gray-
son county line, the reader is referred to the forthcoming report of Mr. P. N. Moore on
the Eastern Margin of the Coal Field.
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GEQOLOGY OF A PART OF OHIO COUNTY. It

Northeastwardly from Sulphur Springs a thin coal bed oc-
curs, in close connection with what seems to be Sub.carbonif-
erous limestone. The coal is about nine inches thick, and is
probably at the base of the coal measures. The precise age
of the limestone underlying the coal could not well be deter-
mined, but it seemed to belong to the Chester Group. The
coal is covered by four feet or more of drab sandy shale, and is
firm and glossy black. The beds seemed to be dipping at an
angle of about 6° course south 25° east. This is on Mr. N. P,
Boswell's land.

At Mr. T. J. Barrett's ** Sulphur Lick,” about two and a
half miles north of east from the Sulphur Springs, a sandstone
is exposed which is tilted apparently at an angle of nearly 45°.
Very little of the bed could be seen, so that the anglﬂ of the
dip may really not be so steep. Limestone is reported to
have been found below the sandstone.

In the Hartford and Hardinsburg road (the old ** Louisville
and Hopkinsville” road), about half a mile a little south of
east from the Sulphur Lick, sandstone, probably equivalent to
that seen at the lick, is exposed. The bed is dipping about
south 20° east, the strike being north 70° east. Chester lime-
stone is exposed in the road about seventy-five yards north-
wardly from the sandstone outcrop, but is apparently nearly
horizontal. Its place seems to be below the sandstone. Sp:-
rifer increbescens is very abundant in the rock.

About twenty yards beyond the limestone a thin seam of
coal, six to seven inches thick, is exposed, with a dip reversed
to that of the sandstone. There seems to be the axis of an
anticlinal here. This place is near Barrett’s Ferry.

At © Clifty Hill,” on the north bank of Rough creek, about
half a mile north 65° east above Barrett's Ferry, a fine view
of the central structure of the uplift is obtained. Tilted beds
of sandstone, shale, and Sub-carboniferous limestone are seen
in the following order:

1. Massive limestone.

2. Space; notably sandstone and shale, which are probably

crushed.
87



12 A GENERAL ACCOUNT OF THE

3. Massive compact sandstone.

The beds are tilted at an angle of 60° so nearly as could
be determined; course about south 20° east. The arrange-
ment of the beds is shown in figure 1, plate L.

Chester limestone, overlaid by sandstone, is also seen in
the Hartford and Hardinsburg road, about one mile and three
quarters south of west from Barrett’'s Ferry. The beds at
this place seem to be nearly horizontal. Farther to the west,
at the crossing of Sulphur run, about one mile and three quar-
ters south 50° east from Sulphur Springs, the Chester beds
are again exposed—at the foot of the dividing ridge between
Sulphur run and Hall's creek. As the road mounts the ridge
rhomboidal blocks of sandstone are exposed, whose plsu:e is
above the limestone. The beds are nearly horizontal. The
lessening in the degree of the dip of the beds is plainly seen
as we recede from Rough creek.

In the vicinity of Hartford lower members of the coal meas-
ures are exposed, which are affected by the dip of the Sub-
carboniferous beds to the north, but show a change in the
direction of dip, as compared with that seen towards Sulphur
Springs. At the **Foreman Riffle,” on Rough creek, about
half a mile above Hartford, shaly sandstone is exposed—the
beds dipping apparently south 45° west. The precise direc-
tion is obscure, as the outcrop is limited.

At the **water”” mill, at Hartford, higher beds are seen,
consisting of sandstone, limestone, and coal, which have a
considerable dip nearly due west. At the mill the inclination
of the beds amounts to eight feet in one hundred and eighty
feet. On the Hartford and Hawesville road, about five miles
west of north from Hartlord, Chester beds, consisting of sand-
stone, limestone, and shale, are exposed, inclined at a steep
angle. At one place the sandstone shows a dip of 28° course
south 60° west; this, however, seems to be a local exaggera-
tion, as the more trustworthy beds of limestone show a dip of
only 15° course south 25° west, which is probably the general

inclination of the beds in the locality.
58



GEOLOGY OF A PART OF OHIO COUNTY. 13

On Barnett's creek, on Mr. Lewis Turner’s land, and in Mr.
Stephen Woodward’s field, near the * old salt wells,”” Sub-car-
boniferous limestones are exposed tilted at high angles.* On
Mr. Turner's land the limestone, thirty feet of which is ex-
posed, is inclined at an angle of 40°, course south 35° west.
This place is about three and a half miles, by map measure-
ment, above the mouth of Barnett's creek.

Such are the features to be observed in a general survey of
the Rough creek uplift. The disturbance is certainly one of
the most interesting problems to be found in the western coal
field, not only in its scientific but economic bearings, and mer-
its a more extended study than it has yet received.

I11.
THE GENERAL STRUCTURE OF THE DISTRICT.

As intimated on a preceding page, the principal topographi-
cal features of the district south of the Rough creek uplift are
a principal ridge, having a northwestwardly trend, which forms
the water-shed for the waters of Lewis creek on the south,
and the waters of Muddy creek in part, and of Rough creek
in part, on the north, and a subordinate ridge to the north and
south of the principal one; this is the ** Coal " ridge. These,
with the ' Jerusalem" ridge, are the principal features: but
they are not the only prominent ones. The * Ben's Lick hills,”
between Brush creek and Ben's Lick creek (both of which
streams flow into Rough creek); a few conical hills on the
borders of Muddy creek; the ridge down which flow the
streams of Flat Lick, Mill Run, etc. (but which is very much
broken, and is really connected with the ridge northwardly
from Rosine). and the ridge at Point Pleasant and near Cen-
tretown, are also prominent, especially in their geological
value,

The coal ridge, which, for the larger part of its course, lies
south of the railroad, and extends in an irregular line from
the head waters of Indian Camp creek to the Green river,

* This is mh:-h]y the locality visited by Dr Owen; see page 147, volume I, old series,
Kentucky &enlng-icaj Reperts, D. D. Owen, Director.
8



14 A GENERAL ACCOUNT OF THE

with its various spurs, seems to contain not only a larger num-
ber of coals, but a larger area of thick beds than any of the
other ridges.

The Ben's Lick hills contain some of the thick beds; the
Jerusalem ridge contains a bed from three feet ten inches to
six feet six inches thick (including a clay parting), and within
the ridge near Centretown. and at Point Pleasant, the thickest
bed of coal in the district is found; but compared with that of
the beds in the coal ridge, the area of the coals is small. The
precise value, in beds of coal. of the coal ridge, cannot be de-
termined until its form is accurately mapped.

The general slope of the beds from the Rough creek uplift
is, east of Hartford, between 20° and 35° east of south; west
of Hartford the direction, as indicated on a preceding page, is
very variable, the general course, however, being southwest-
wardly. East of Hartford, the southwardly slope of the beds
seems to terminate at the valley of Muddy creek, giving place
thereat to a southwardly rise.

The region west of Hartford has not been studied suffi-
ciently in detail for the precise limits of the various dips of
the beds to be determined. The dip is not only very variable,
but complicated by a small fault, which extends northwardly
from Rockport, on the Green river. It may be said, however,
that, in that region, there is a general retreat. to the north-
ward, of the limit of the southward slope of the beds as the
Green river is approached; that is, the line limiting the south-
ward slope swings round west of Hartford and points towards
the northwest, in the direction of the Green river.

[t seems that, were these lines projected on a map, they
would be found to represent an imperfectly formed letter V
—one stem reaching out past Beaver Dam, Elm Lick, and
Rosine, and the other one extending towards Point Pleasant,
on the Green river—the angle being somewhere between
McHenry and the Lewis creek tunnel.

South of these lines the strata rise towards the south. It
will therefore be seen, that the larger part of the valley of
Muddy creek is within a synclinal depression, the direction of
90
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which is northeastwardly. It seems, indeed, that the *“ Muddy
Creek” ridge, at the base of which Beaver Dam stands, may
be regarded as a synclinal one. It secems to be near the
central axis of the great synclinal (so to call it) extending
from the Rough Creek uplift to the southern border of the
coal field.

NUMBER OF COAL BEDS AND THE GENERAL SECTION.

There seem to be at least eleven distinct coals within the
district; but only ten have been fully identified. This does
not take into account the coals towards the extreme eastern
margin of the county, in which direction there is at least one
bed lower than the ones enumerated in the following section,
nor yet those lying closely along the uplift. So far, I have
been unable to satisfactorily obtain the direct connection be-
tween these lowest coals and the ones lying above them, on
account of the limited character of their outcrops, and the
difficulty of tracing the strata—a difficulty which will be recog-
nized by one who has worked in this coal field, where the beds
are seldom horizontal for any considerable number of miles,
and the structure is so frequently masked by disintegration of
the rocks. I have accordingly preferred to limit the section
more particularly to those localities where the element of dip
would have the least bearing in the computation of the dis-
tances between the beds; where, indeed, the direct connec-
tion of one bed with another one could frequently be ob-
tained, by simply descending from the one bed to the other,
without passing over any considerable horizontal distance.
In the region bordering immediately on the lower uplifted
rocks, the dip, as mentioned on a preceding page, is quite
variable, bath in amount and direction. Farther to the south,
however, where the slope of the beds is towards the north,
the dip is more regular in amount, and more constant in direc-
tion; consequently, the relations between the beds are gener-
ally quite plain. In several instances, vertical sections of the
ridges have shown as many as four coals in orderly succession,
while many of the sections show from two to three coals fol-

oI



16 A GENERAL ACCOUNT OF THE

lowing one another within short horizontal distances. The
grouping of these sections, by the identification of some of
the members of one section with corresponding ones of an-
other, has resulited in establishing a general section showing a
thickness between five hundred and six hundred feet of beds
—including at least ten comparatively constant coals and one
whose character is yet conjectural.

Even those coals that may be regarded as comparatively
constant are not, however, presumed to be present everywhere
that their horizons are reached. There seem to be at least
two whose places are sometimes filled with sandstone or beds
of shale; and the indications seem to be, that in the vicinity of
Fordsville (which, however, is north of the northern limit of
the synclinal basin) there is a shortening from the base up-
wards of the section, and an absence of some of the coal beds.
Whether this is actually the case, however, is as yet problem-
atical; and should it prove to be the case, the cause is as
yet imperfectly understood. There is this to be said, how-
ever, in such a connection: at Fordsville, and on the extreme
eastern margin of the district, the coal-bearing series rest
immediately on the Chester Sub-carboniferous) beds. At
Fordsville, and near the Sulphur Springs, a thin seam of coal,
which may possibly be Coal L, rests within a few feet (some-
times within a few inches) of the Sub-carboniferous limestone.®
This is to be observed at Spring Lick, in Grayson county, and
further east. At Spring Lick, Coal LL occurs at five feet above
the Chester limestone.¢

Towards the southern border of the field, in Butler and
Muhlenburg counties, a conglomerated sandstone, known
simply as the * Conglomerate,” lies at the base of the coal
measures, and is interposed between the lowest coal and the
Sub-carboniferous beds. The same conditions as those to
which the Conglomerate owes its presence on the south, while
it is absent towards the east and on the northern limits of the

* For a full discussion of the section at Fordsville and surrounding region, see the
ferthcoming report of Mr. P. N. Moore, hitherto mentioned.

T See e 54, part VI, volume I, Kentucky Geological Reports, new series, N. S.
Shaler, Director.
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synclinal basin, may have been of value in determining the
distribution of the coal beds.* This is to be regarded merely
as a suggestion.}

All things being considered, the evidence as to the appa-
rent shortening up of the section, and the decrease in the
number of coal beds in the direction of Fordsville, is of a
nature too imperfect for the basing of any conclusion upon it.
Any absence of beds that should be proved to occur in that
direction might be due to such local accidents, comparatively
limited in their operations, as are known to have occurred in
connection with some of the beds in the more central part of
the coal field.

Such suggestions as have been made in regard to the short-
ening up of the section, or diminution in the number of coal
beds, are not, therefore, to be regarded as conclusions based
on well-worked out facts, but as suggestions of the conditions
possibly existing. It is only when the region is worked out
carefully in detail that the problem will find its solution.

The following is a general statement of the beds in the
synclinal basin;f it is a generalization of about forty local
sections, besides the more general observations:

GENERAL SECTION.

No. DESCRIPTION OF STRATA. Feet. | Inches.
1 | Sandstone, the ** Anvil Rock.”
2 | Shale.
Fl|Coad A . . . ... e L R T P 5
4 Shﬂt * # - - L] L # ] = L] L] ¥ L] L L L L] - L ] - L] - '] L L3 L] L] - - L] ﬁ
5 Limtstnn¢' L] L] L] L] L] * L] - L # - L] L L] [ - ¥ E L] L] . L} & . l 6
Bl Shalé. . . oowm wie e omiw wmw s ws s ow s o= w o« o Oto 2
FICal B . ivi v io e suid ¥ a o a nais e sa we 6
B | Underclay. . . . . . . . .. T T 2
g | Sandstene . . . . . . . . « « « « « [This space is some-] . . 25
10 | Cral; not always present (C?) . . . . times filled with | ", .}. . . 3
11 | Sandy Shale and Sandstone . . . . . a single massive 30
12 | Bluish Shale, with ochre concretions. sandstone. A 25
Carried forward . . . . . ¢ &« &« ¢ & & & ¢ ¢ 4 e 4 2 8 = a w 97 3

* This question is probably discussed in the Biennial Report of the Director of the
Survey.
T Some fra.gment! aof l:nnglmcr:ltl: have been found near the line of the H-clngh Creek
uplift, but have not yet been traced to a bed in site.
1The reF'mnt about Centretown and to the west, and that about Point Pleasant, are
excepted, for reasons which are given oo another page.
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GENERAL SECTION—Continned.

No. DESCRIPTION OF STRATA. Feet. | Inches.
-Ewght f“mrd- ” L, ¥ * * # L] L L] L] - . - L] L] L L] - L] L 9? 3
13 | Bitominous Slate. . . . . . . . . . .. ... .. . 2 feet to 4
14 | Pyritous band filled with fossils; not llwu;r:, though usually, pres.
BOE . & & v o e s ome e e s . w o 2
15| Conl D . . | . gl fgm el S g 5fut?inchﬂm 4 B
16 | Under clay; :I'rtqur.ntly contains an irregular bed of concretionary
masses of light blue, smooth-grained flme:mne ..... 3
17 | Sandstone and shale . . . . . e e v s s s+ 45feettol 50
18 | Bituminous Slate containing fish ﬂ;l'lu, 2 aoa = . Ffeetto 5
19 | Coal £; sometimes divided into several members . . .16 inchesto 1 6
o ce; notablyshale . . . . . . . . - . L0 s e s .. 17
21 rey Limestone; may not be preciselyinplace. . . . . . . . . 2
az g{nu; notably sandstone and shale . . . . . . . . . . 10
23 ack Slatc,’ﬁllcd with fish remains. . . . . . . . . 1B ::m:ht: ta 3
24 | val Bo ., . ., . . . a4 i i e s u s u s e w s o« 14inches o] 1 8
:E Under c]a]r B ol oo e e O R ¥ R & B = 3
SnftdlsmtegutmgElmhtant. This is fre- [ This lpm is some-
quently a mixtore of shaly disintegrat- | timesincreased tul
ing sandstone and sandy shales . . . . 7 40 feet, and flled 27
27 | Space; sometimes filled with reddish clay | with softsandst’e, | . 5
28 | Bitomipous Slate . . . . . . . . . ... . 42w . . . . 0Ofto 1 6
B i = R S . . .9ginches to I 6
30 | Underclay . . . R B e e R L el e B o to 3
31 | Mottled dark drnh and ashy-grey or white, impure Limestone. H
frequcnll}r a brecciated appearance on the surface, and is some-
times somewhat nodular on top. Weathers a brown or ferrugi-
nous tinge. Contains Spf ffer (Vartinin ) lineatus, Mariinia plans
comyexus, and KNhomdepora lepidodendrordes . . . . . . . 1 fool to 2 2
32 | Shale . . W R RS WSRGT WRRLE BOE iR Wi o 20
33 | Sandstone and shale . . ( This space is sometimes filled } zo feet to] 35
34 IZ'M!G,,......{ w:th:mmluundamne}.... 1 a
35 | Sandstone and shale . 65 feet thick. .- e 3o
36 | Blae, shelly earthy Limestone. In places has somewhat of a con-
cretionary structure near the middle of the bed Breaks with
an irregular fracture. Organic remains are abundant, anludmg
Producius muricatns, Prod. Pratieniatus, Frod, Nebrascensis 7 Spari-)
Jer camerotus, Athyris Subtilita, .»!‘mqupmrm e ' Chomistes mesol.
oda, B, . . . . . s W oe e oe e AT e i & G
37 | Dark calcareous Shale, coniamln numerous small calecareou
concretions; merges above into No. 36, and below into No. i]
Contains P.rw.l'#ﬂ.r.r: miaricalfus and Chevicter micsoloda in the lower
P’-ﬂ- # ® & ®& = ® »® ¥ W@ W w & w w a 4 _ m oom m o m m = ? ‘
38 | Impure, coarse-grained, dark grey crinoidal Limestone . . . . . .|. . .
19 | Argillo-calearéous material. Somewhat of a shale. Is filled with
Produ, tres muricatus, especially at the bottom . . . . . . ]
40 | Black Shale interlaminated with thin streaks of coal. . . . . . .|. . . 574
41 | Coal , . . . . + « . . 11 inches tof I 6
42 | Under clay. Tlfuu is dark grey nud wtr}f lmpurt. sptl.lu of char-|
coal and small concretions of pyrites being abundant in it. an
not seen . . e MM R 1
43 ace, mostly filled with :rg;l[nimnd 5ha]¢, B, MR B 7
44 l'rlrd Chert, usually in rhomhoidal hlacks Color, ]rellmr and dark.
Usually abounds in Fuswiina cyfindrica, and may be identified as|
the o Fusulina Chert™ . . | SOE Mok RLE B S B s S G 6
4 Sandstone, or lrpllﬂ-undy shale . . . . ... .1ofectto] zo0
42 .m’, ...... o wia mm e e « =+ = « . .16 inches to] 2 ™
Md -hl-'.rd L # L - - L Ll L - & E - L ] - '] - - - . L] - 3?5 ’
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GENERAL SECTION—Continued.

No. DESCRIFTION OF STRATA. Feet. | Inches.
Browghtforward. . . . . . . . . . . . . . s s s s « 4+ « | 376 8
47 | Space; mostly Sand- [ This space varies from 40 to 50?7 feet,
stome . . . . .. and is sometimes npearly all sand- } . 30
48 | Argillaceous Shale . stone. 10

49 | The “*Elme Lick Coal™ divided by a clay parting thus:

a Coal. . ., . . .. R H S 18 inches.

L 1 4 to 18 } 6

el s O B 55 BLE & 36 w
. O R R RO w 5
gl assive Sandstone . . . . . . . S rrgiy § o m ae atvm 15
53 Ehl]e ’ L . - L] - L L w L] L - - = = = = = = ¥ &« = &« ® = v = r 5
53 g'mi ....................... 22 inches to| 27
54 “ ---------- L 1 L * L L] - * L - L] L] - L] * L L)
5% &P:dstnncmdihale......... ....... 4?
56 | Sandstone, soft and disintegrating . . . . . . . . . . . . . . . 1z

otk il SN B WS B EETE ERE N S | e 8

It will be seen in the above statement, that the distances
are sometimes considerably modified. The observations have
not been sufficient to determine the most common distances
between such beds, nor the character of the materials most
generally filling the spaces. This is especially true of the
spaces between the limestones No. 31 and No. 36, and be-
tween the Fusulina chert and the coal No. 49.

In the vicinity of Cromwell (as at Greenville, in Muhlen-
burg county), a coal bed of fourteen inches in thickness (No.
34 of the section) occurs at fifty-five feet below the * mot-
tled limestone,” No. 31—the space between being filled with
shaly sandstone and shale. In the neighborhood of Mr. L.
D. Taylor’s, however, the section is shortened, the coal No.
45 being only one hundred feet below the mottled limestone,
the probabilities being that coal No. 34 is not present. Near.
Mr. James Raley's the coal No. 34 is evidently not present,
as a massive sandstone sixty-five feet thick occurs at twenty
feet below the limestone; the sandstone also appears either
to cut out the beds from No. 35 to No. 44, or to considerably
lengthen the section. This is shown on plate 2.

The space between the Fusulina chert (No. 44) and the

Flm Lick coal is also variable, and the standard distance has
93
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not been fully determined. Barometrical measurements® have
been made, which seem to show a variation in the distance
from about fifty to seventy feet. The amount of variation
seems to depend on the thickening or thinning of a soft mas-
sive sandstone, which underlies the first coal below the chert.
The sandstone seems to vary in thickness from thirty to fifty
feet, and thus causes the distance between the two coals to
range from about thirty-five to fifty feet. It is not improba-
ble that this sandstone cuts out the coal occasionally; of this,
however, the evidence is not satisfactory.

The space between the Fusulina chert and the first coal
below it (No. 46) varies comparatively little. It is probable
that the coal will very generally be found at about twenty feet
below the chert.

It will be seen that the lower part of the section under-
goes considerable changes in the several parts of the district;
accordingly, the record from bed No. 34 to bed No. 53 must
be regarded as somewhat preliminary in character, until suffi-
cient data have been obtained to warrant a final revision of
the statement, and a determination thereby of the standard
distances between the coal beds.t The expediency of this
will become apparent hereafter.

From coal A (No. 3) downwards to coal F, however, the
distances given in the general section seem to be compara-
tively constant; accordingly, that part of the section may be
considered as generally applicable over the district.

It may also be well to state, that Coal G is, so far as at

present known, more frequently found than not, at about forty
feet below Coal F.

DESCRIFTION OF THE BEDS.

The larger number of the prominent beds of the section
are so fully marked by their individual characters, that their
identification is easy; some of them, however, are to be iden-
tified only by the beds found associated with them.

* These are without correction, as I was without facilities for checking them.
1 This work is now in hand.
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The “Anvil Rock" Sandstone.—As is mentioned in a former
report® (in which it is fully described), this sandstone received
its name from Dr. D. D. Owen. It is to be identified only by
its relative position towards other beds. So far as relates to
this county alone, there is little to be added to the descriptions
of the rock which have already been published. Observations
which have been made in Muhlenburg county, however, tend
to prove the accuracy of the suggestions formerly made as to
the probability of the sandstone being conglomerated in some
localities.t

Coal A.—This bed is very seldom wrought in the county,
as its extent, as a workable bed, is limited to small areas.
Unless it is in the region about Point Pleasant and Centre-
town, the deposit seldom reaches any considerable thickness.
This, in a large measure, is due to the high position it occu-
pies in the section, which usually brings it so near the tops of
the hills that the coal wastes away under the action of the
weather. The place of the bed is frequently only indicated
by a dark earth or by its stained *‘under clay.”

The inconstancy of Coal A has been pointed out in a former
report,} and was referred, -in part, to the varying conditions
which. no doubt existed during the deposition of the Anvil
Rock sandstone; but the examinations in this district have
seemed to show, at some points, the absence of Coal B when
Coal A was present. This, however, is not fully proven, as in
every case where such conditions seemed to exist the section
was not fairly exposed.

Coal B.—This bed has been fully described in a preceding
report.

It is probable that in the region about Hamilton, McHenry,
and Rockport, the coal may be found in a workable condition.
It is worked at Paine’s mines, on the river, opposite Rockport,
and at Airdrie, farther up the river. The bed is not found
east of Beaver Dam, and its place in the ridge south of that

I _;-5:1: part ‘FI, ‘l’ﬂllllll_.t_-:.[, new series, Ii:'.e_nt:cky Geological Reports, N. 5. Shaler, Director.

Ih!ﬁu part V1I, volume IV, new series, Kentucky Geological Reports, N. 5. Shaler,
irector.

i Part VI, volume I, new series, Kentucky Geological Reports, N. 5. Shaler, Director.
VOL. V.-7 97
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place is only indicated by a black *dirt.”” Much that has
been said concerning Coal A may be applied to Coal B in this
district.

Coal/ D.—This bed has also been described sufficiently well
in a former report. Since the publication of that report, how-
ever, the coal has been found showing a larger thickness than
was reported therein.

On Mr. Alfred Brown's land, one mile and a quarter about
south 10° east from Beaver Dam, the coal has been opened.
showing a thickness of five feet seven and three fourths
inches. The usual thickness of the bed is four feet eight
inches. The coal is covered by a slabby bituminous slate,
which frequently contains large pyritiferous concretions, and
this is usually overlaid by bluish argillo-sandy shale, containing
ochreous concretions. In some places, however, the slate is
immediately overlaid by a massive sandstone, fifty to seventy
feet thick, as at the old Taylor mine on the Green river,
below Cromwell.

Coal D seems to be the most trustworthy coal in the dis-
trict, but its area is irregular in form. So far, the observa-
tions seem to prove the bed to be confined to the region
south of Rough creek. Its eastern limit would be marked by
an irregular line drawn from near the mouth of Ben's Lick
run, on Rough creek, in a southeastwardly course to Kate's
Hill, on the Hartford and Morgantown road, southeastwardly
from Beaver Dam; thence it extends, with a westwardly
curve, to the old Taylor mines, on the Green river, passing
west of Cromwell and Pinchico. There are probably some
exposures of the coal east of this line in the southern part of
the county, but they are quite detached, and occupy compar-
atively small areas, although some of them may doubtlessly
be extensive enough to supply a mining company for years
with coal. The line indicated undoubtedly marks the eastern
limit of the coal as a solid sheet.

South of Lewis creek, the beds sink towards the west, so
that Coal D may be regarded as underlying the larger part of
the region included between the Green river and the imagin-
o8
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ary line to the east, except that part towards Rochester. In
the vicinity of Rochester lower coals are the first ones beneath
the surface.

North of Lewis creek Coal D does not seem to have so
wide an area, at least not as a continuous sheet. It seems to
underlie only a somewhat triangular area in the region be-
tween Clear run and Ben’'s Lick run, known as the ‘“ Ben's
Lick Hills,” reaching not quite to Clear run; and then to be
absent for a considerable distance to the west, on account of
both the geological and topographical conditions.®

In the region to the west the position of the coal is affected
by the small fault which courses northwardly from Rockport..
The coal, under other conditions, has a northwestwardly rise
from Miller's bank (in the Ben's Lick Hills); but the Rockport
fracturet having occurred since(?) the beds were raised in that
direction, the coal has been let down about fifty or sixty feet
towards the west along that line of fracture, and towards the
Green river the direction of the rise of the beds is changed
to about north 40° east. In consequence of these conditions,
Coal D seems to be deep-seated in the region between Rock-
port and Point Pleasant.

Coal E.—This coal has been the source of some confusion,
not only to myself, but to the officers of the first Survey.
There is no doubt that this bed, and the one lying immedi-
ately below it, were confounded with each other—their slates
being so nearly alike, and the distances between them so
short—and the two referred to a single bed. The investiga-
tions of the past season prove the existence, beyond a doubt,
of two beds instead of one, one of which, without doubt, cor-
responds to Coal E of the nomenclature adopted in the pre-
liminary work of the present Survey, or No. 8, according to
the numbering used by Dr. Owen. The other bed may, for
the present, be designated as Coal E-.

*In volume III, page 543, of the first series of Kentucky Geological R;:_(pnrt:, a coal,
which is exposed in the left bank of Rough creck, at Hartford, was identified as Coal D
(*No.g"). But, as shown in a former report, that coal is a lower bed. Coal D, as
shown on a succeeding page, is worked in the Ben's Lick Hills, and is plainly above the
bed seen at Hartford, even measuring the height by its topographical position alone.

T Described on a succeeding page,
99
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In the report on the geology of the region adjacent to the
Louisville, Paducah and Southwestern Railroad, the conclusion
is given that Coal E is very untrustworthy. This statement
was, of course, based on the impression that only one bed
occurs in the space in which two are now known to lie, and
which were confounded with each other. The more recent
observations have shown the possible necessity of modifying
the statement as to the constancy of the bed; but there is no
reason to question the accuracy of the conclusions as to the
general thickness, and the value of the coal for industrial pur-
poses. It has nowhere been found sufficiently thick to be
mined with profit.

The coal is usually overlaid by a thick deposit of dense,
black bituminous slate, which breaks into slabs, and in which
a few fish scales and spines(?) are found. The fish scales
are peculiar in form, but alone do not serve to identify the
slate, as the slate covering the lower coal is much more
abundantly filled with them. For a perfect identification of
the bed, in a case where one is unacquainted with those pecu-
liar characters that may be observed in a certain coal, but not
described, and are to be known only through practical experi-
ence with the bed, it is necessary either for the whole or a
large part of the coal and its roof of slate to be exposed, or
for some one of the coals associated with it to be exposed in
the vicinity, The distance from the base of Coal D to the
top of Coal E is from forty-five to fifty feet.

The following is a section of the bed as exposed on Mr.
Poyner's land, southeastwardly from Beaver Dam; it may
serve as an example of the conditions usually presented by
the coal in this district:

No. DESCRIPTION OF STRATA. Feet. | Inches.
1 | Black, hard, slabby bitumincosslate . . . . . . . . . . . . .. 3
2| Drabglay, rather hard ., . . . . . . . . .. .00 0. .. ., bEA 55
3 | Coal and clay . . . s w e wielRoale dew wew tinchto|. . . (171
4 | Clay . Iginches . . . . . ..., .. Yinchto|. . . 1
5 | Coal, basenotseen. ) . . . . . . . .. .. gaid to be 1 foot to I a

=

8
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The most trustworthy features to be observed in connection
with this coal, and to be used as means for its identification,
seem to be the extraordinary thickness of the black slate
overlying it, the thickness of which sometimes measures five
feet, the occurrence of the peculiar fish scales and spines(?) in
the slate, and the clay divisions in the coal. The fish remains
seem to be peculiar to the slates over Coals E and E*, being,
however, more numerous in the slate over the lower coal,
which slate is also to be distinguished from the one overly-
ing Coal E by its being less dense, and usu:a.ll]_.r not more than
half so thick.

Coal E extends over a wide territory. It lies near the sur-
face east of Beaver Dam, in the region about Liberty Church,
near Hartford, Cromwell, and Pinchico, and may safely be pre-
sumed to underlie all that area in which Coal D is present,

Coal/ £*.—This bed normally occurs at twenty-five to thirty
feet below Coal E. It is probably the one most often men-
tioned as Coal 8 in the reports of the first Geological Survey
(although there is no doubt that the upper bed was also iden-
tihed with that number), and is the one generally regarded as
Coal E in the report on the coals along the line of the Lou-
isville, Paducah and Southwestern Railroad.*

On account of reasons which it is now unnecessary to
enumerate, the identity of this coal, as distinguished from
the one now designated as Coal E, was not discovered when
the region was examined for the first time.

The coal varies from fourteen inches to twenty inches in
thickness, and is covered by two feet of usually hard, fre-
quently polished, bituminous slate, abundantly filled with fish
scales "and spines(?). An occasional fish tooth, Peripristis
semi-circularis, is also found in the slate; but teeth are rare.
The slate is not always hard nor polished, but is sometimes
dull black and quite fragile. The character and fossil con-
tents of the slate serve as very fair means for identifying the
coal.

*This bed was also identified as No. 7 at some places by officers of the former Geolog-
ical Survey.
101



26 A GENERAL ACCOUNT OF THE

Coal E* probably has an area equal to that of Coal E, if
not a larger one. It should be stated, however, that neither
bed is frequently exposed in the county; other beds conceal-
ing them, or the topographical conditions being unfavorable.

Coal F.—When this district was first traversed this bed was
not observed, the space seeming to be completely filled with
sandstones and shales. The more general examinations made
during the past season have proved the presence of the coal
over a large part of the district.

The thickness of the coal varies considerably, ranging from
nine inches to eighteen inches; but its horizon is well marked,
and it may be identified wherever the topographical conditions
and the positions of the beds are favorable.

As a surface bed, it is most frequently exposed in the region
near Cromwell and about Liberty Church, its outcrops seem-
ing to be chiefly limited to the ridge forming the water-shed
for the waters of Lewis creek, Indian Camp creek, Slaty creek,
and Muddy creek.

The place of the coal is marked by a peculiarly mottled
drab-colored and ashy-white limestone, varying in thickness
from twelve inches to twenty-six inches, which is described as
No. 31 in the general section. This bed is the equivalent of
the mottled limestone seen at Greenville, and probably of the
upper * impure limestone "’ indicated in the Airdrie section, as
given by Dr. Owen.* Its identification in this district proves
the extent of the bed to be greater than was suggested in my
former report.

Coal G ?2—This bed was also observed for the first time, in
this district, during the last summer (1876). It was formerly
presumed not to be present far beyond the Green river, in
an easterly direction. Its precise character is still conjectural,
as the bed was observed at only one place in the county, near
Cromwell, and was then seen only as a coal *“dirt.”” The gen-
eral extent of the coal is accordingly unknown, but the bed

®See page 25, volume III, Kentucky Geological Reports, old series, D. D. Owen,
Director.
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seems to be irregular in extent, or, at least, to be interrupted
by sandstone at some places.

Number 36— Limestone.—The principal outcrops of this lime-
stone are in the region bordering Rough creek. As stated on
a preceding page, it seems to be cut out, and its place filled
with sandstones and shales, in some parts of the district; it is
so earthy in composition, however, and disintegrates so readily
upon exposure, that, in some cases, the limestone is probably
merely concealed by débris, chiefly the result of its own disin-
tegration, instead of being absent. In some places it seems
to be represented only by a cellular, apparently somewhat sili-
cious, yellow limestone, or calcareous mass, abundantly filled
with froductus muricatus, which is immediately underlaid by
the coal No. 41 of the section.*

Number 41— Coal.—This bed has been observed at but few
places, its horizon usually being covered. It is exposed at the
water's edge at the water-mill at Hartford (where its thickness
is eleven inches); on the Hartford and Morgantown road, by
the former residence of Col. O. P. Johnston (now owned by
Mr. Williams), and on the land of Mr. ]J. B. Bennett, on the
Hartford and Livermore road. Little more is known concern-
ing the coal. It is possible that it may prove to be a bed of
some value when more fully studied,

Number 44— The * Fusulina Chert”'—This bed, or rather
the débris of it, is more [requently found than the blue shelly
limestone, which occurs above it. It seems probable that, in
some places, it is present and the limestone not; but this has
not been proved.

The chert is easily recognized by the large number of Fusu-
{ine contained in it. The chert was seldom found in a com-
pact bed, hence its general thickness was not determined; in
a few places it measures six inches. Few fossils, other than
the Fusuline, were found in it.

Number 46— Coal.—This coal seems to be fully as persist-
ent as any of the beds below Coal D. It has never been

* A fuller account of this limestone, and its general relations, which are important, will
be given in another report.
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found fairly exposed, its place usually being indicated by a
stain or a “*dirt.”” At one place, however (at Mr. L. D. Tay-
lor's), the bed has been opened sufficiently to expose a hard,
good-looking coal thirty-one and a half inches thick. In some
localities the bed seems to have a clay parting.

It has been found on the Hartford and Morgantown road,
near Col. O. P. Johnston's former residence, where its outcrop
measured eighteen inches; at Mr. L. D. Taylor's, as men-
tioned above; on Dr. Berry’s land, on the Morgantown road,
about three miles and a half from Hartford, and on the Wil-
liam Hines tract of land, now owned by Messrs. Walker and
Berry, about four miles and a half or five miles about south
80° east from Hartford. The place of the coal is indicated
by the presence of the Fusulina chert at a number of other
points in the district, viz: on the old Nall tract of land, now
owned by Hon. E. D. Walker, two and three quarters miles
about north 70° east from Hartford, by the spring near the
house; on land belonging to the heirs of Mr. Richard Ste-
phens (deceased), on the Morgantown road, three miles from
Hartford; on Mr. Spangler’s old place, near Beaver Dam,
towards Elm Lick; in Mrs. Barnett's lane, about one mile
westwardly from Hartford, etc.

Number 40— The Elm Lick Coal/.—This coal is one of the
most important beds in the district. It is the one which has
been wrought at the Martin bank, about one mile westwardly
from Elm Lick; at Mr. Otto’s and Mr. Chiles’ banks, near
Rosine; the one which is now wrought occasionally at the
bank on Hon. E. D. Walker's land, known as the *Hines
bank,” and at banks belonging to Mr. Henry Thomson and
Mr. George Neighbors, in the region south of Elm Lick. It
may be the coal opened on Mrs. Charlotte Barnett's land, near
the Hartford and Owensboro’ road, about three miles from
Hartford ; this, however, is conjectural, as the bed wrought
there was not exposed at any time when the place was visited,
and the descriptions given concerning it vary.

The coal seems to be, very generally, what is known among

miners as a “split vein.” It is parted into two members by
504
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a clay seam, varying in thickness from three inches to eighteen
inches. It may not be the rule, but, so far as observed, the
thickness of the clay parting increases from the north towards
the south. At the * Hines bank " it measures four inches, at
the Martin bank six to nine inches, at the Chiles bank seven-
teen and one fourth inches, and at the opening on Mr. Henry
Thomson’s land the clay is from twelve to eighteen inches
thick.

Following are sections of the bed which illustrate its gen-
eral features in regard to thickness:

Name of bank. . « . . + & .« . Iines bank. | Martin bank.|Chiles’ bank, [ T'pmson's
Thickness. . . . . - « « « +« & Feet. {Inches, Feet. [Inches| Feet. |Inches! Feet. |Inches
Uppermember . . . . . . . . 1 e I 6 I g 1 5
CIAY i ife aoie 5% a5 = g "1 B 6 [ (3 1 6
Lower member . . . . . . .« . z 6 3 2 o T 3 5

Total thickness ., . . . . . . 3 10 5 2 ? 6 4

The upper member is usually poor, frequently being quite
pyritiferous. As an average, it contains about 2 per cent. of
sulphur. The lower member is very fair coal, though rather
soft, and contains, as an average, about 1.8 per cent. of sul-
phur.

This bed will probably prove to be one of the most profit-
able coal deposits in the district.

Number 53— Coal.— Very little is known concerning the
character and general extent of this bed. It was identified
only at Mr. Jesse B. Mosely's, two miles and three quarters
southwardly from Elm Lick; at Mr. L. L. Taylor's(?), half
a mile eastwardly from Mr. Mosely's, and at Mr. Black's
spring(?), about one mile and a half about northwest from
Elm Lick.

A coal was seen at Mr. James Stewart’s spring, about one
mile nearly due south from Thomson’'s bank, which may prove
to be the equivalent of this bed. It has a clay parting, and

measures as follows:
10§
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i Coll s v BuRTE SUn AR BN RN R S e 12 inches.

b Clay .\ « v v v oah e n : AR A P L

ol s Sl O & PR Japlent GREln Swenin ZaE 6 .
Total thickness . . . . . . . . «c . & . o 4 o s o 2 4 & = 20l +*

At the time the locality was examined, it was thought that
this bed (at Stewart’s) was probably the southern extension
of the one seen at Mr. Thomson's. But for this to be true,
there must be either a local dip of the bed to the south in
that region, amounting to thirty feet in the mile (pruvided
the measurements for vertical distance are correct®), or a
fracture, extending eastwardly and westwardly, south of the
Thomson bank—allowing the beds to drop a distance of thirty
feet south of that line; neither of which conditions is clearly
indicated.

As stated on a preceding page, that part of the general
section included between No. 34 and No. 53 is to be consid-
ered as, in a certain degree, preliminary to the general sum-
ming up of the facts concerning the whole basin, and, for
the present, it serves rather as a basis to work from than as
a fully determined conclusion. Accordingly, the relations ex-
isting between certain of the beds are given as they are now
understood, but with the provision that it may become neces-
sary to revise some of the present conclusions.f

There are some beds of coal which may not be represented
in the section, as the conditions surrounding them were such
that, although, as at Mr. C. W. Stephens’, one of the coals
was easily identified with another well-known bed, the gen-
eral relations of the ones associated with it were not suffi-
ciently clear for an attempt to be made to identify them. A
comparison of the section at Mr. Stephens’ (see plate VII)
with sections at other places, containing some equivalent beds
(see plates VI and VII), will make the reason of this appa-
rent.

* Which were made with an uncorrected anercid barometer, and, in consequence, are
not entirely free from possible error.

1 It must be understood, however, that any revisions that may become necessary will
relate more particularly to the vertical distances between some of the beds than to the
identification of them. It is also to be borne in mind, that the total number of beds of
coal will not be affected thereby.

10b
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Plates II to VII, inclusive, present the local sections upon
which the general section was founded, and of which descrip-
tions will be found in the special account of localities.

The following is a table of analyses, made by the chemists
of the Survey, of the samples collected from several of the
coal beds of the county:

' 2 ‘ 3 + 5 & 7 L 7 1o
|

....... 5. 54 e | +B] 4B| 3.0 3 3-%9 32| 48] s10
Yol eombusiible matters) i‘gﬁﬁ 37.86 ﬂlﬂ 35.60 | 36.30 JS-E: 35. 0 }%1-6 35.80 | 3o0.70
Fixed carbon . , . . . N 5o, 48 6 45 G 52,32 54,30 5T, 53 57 69 Fi [TR-TY
. 2 s s 9 ga 772 g4 . .28 &, 50 5. Ex3 T34 4. 20 .56
........ 4.099 | 3,128 | 3 364 | 31Bo | 3.934 3.856 | 3.390 | 2.604 | 3005 | 7084
Specific gravity 1.386 | r.356 | roaas | 1305 | d.gmn | 336 | rofy | 1.3ba

111 12 13 14 111 16 17 18 19
Molsiure. . . + . + + + 5 &« s & 4. 66 3. b 4.Bo 6.54 7o 600 5. 6.8a . 70
V¥olatile combustible matters 33.84 | 4o.52 | 4qr.oo | 37.92 Gy | -39 | 4579 | 3340 3330
Fizedecarbon, . . . ... ... gigh | g2 3 013 s154l 5@ e | 45.00 | 5750 ] 4590
Ash ... ..., o X B.i4 3. 16 5. 4. 00 4. 30 Q.34 400 .3 13,00
= F - -— . _ A |
Sulpbur .. . . . ... .. .. 2,768 | 3038 | 3.356 | ©.gry 1,341 4-3¢7 | a.r%0 [ .00 795
Specific grawity . . . - . . . . 1.3%7 .28z 1. 395 L 14 1,337 1.387 1.373 [ L. 340 i.413

Analysis No. 1 is of samples taken from Doering’'s mine,
near Centretown; 2, from Morton’'s mine, in the same locality ;
3, from L. M. Patterson’s mine, at Mt. Pleasant; 4 (Coal D),
from Brown's bank, in the Ben's Lick Hills, near Hartford;
5 (Coal D), from Williams' bank, near Hartlord; 6, the
Taylor mine; 7, the Rockport mine; 8, Stephens’ mine, near
Beaver Dam; g (Coal E), from the bank of Rough creek, at
the mouth of Brush creek; 10, from M. Sandifur's bank; 11,
from Wm. Warden's, half a mile northwest from Centretown;
12, Henry Thomson’s bank (the Elm Lick coal); 13, Wm,
Hines' bank, sample taken from below the parting in the coal
(the Elm Lick coal); 14. same locality, from above the part-
ing; 15, Martin's bank, from the lower member (the Elm Lick
coal); 16, Berry and Walker’s land, in ravine draining into
the North Fork of Muddy creek, near the Hines bank; 17,

““old opening” on Berry and Walker's place, near the Hines
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bank; 18, from -L. D. Taylor's bank; 19, from A. Wood-
ward’s coal.

IV.

LOCAL OBSERVATIONS.

In order to avoid repetition in the ** County Report,” which is
to follow hereafter, it is deemed inexpedient to give, at pres-
ent, more than an outline of the local examinations made in
the county.

As stated on a preceding page, the beds are so disposed,
by disturbances in the county, that there is a descent in the
order of the series, from Beaver Dam towards Cromwell on
the south, and towards Hartford on the north.

In the region about Hartford the beds have been moved by
local disturbances (as mentioned on page —); but, as com-
pared with the series in the more southerly part of the county,
they have, nevertheless, a northwardly rise.

This arrangement of the beds naturally tends to throw the
higher coals along the central part of the district, as is shown
to be the case in the “Coal Ridge' and the hills in its vicin-
ity. The higher coals are not, however, confined to such a
position, but, where the topographical conditions are favor-
able, they are found (frequently as isolated masses) both to
the north and to the south.

At the old Taylor mine, on the Green river, about one mile
below Cromwell, and at Cromwell and in its vicinity, there are,
collectively, six coals, the uppermost coal that is distinctly ex-
posed being Coal D, which is the bed formerly worked at the
old Taylor mine.* On the hill above the drift, at the Taylor
mine, fragments of the limestone which occurs between Coals
A and B are found, but no traces of the coal beds have yet
been discovered.

The following is the general section of the beds at the
mines, and at Cromwell and vicinity:

Reporls, D). Owen, Director.

* This Blm:e is mentioned on page 158, volume I, first series Kentucky Geological
108
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No. DESCRIPTION OF STRATA. Feet. | Inches.
1 | Massive Sandstone . . . . . . . EETET L R e o R ST E L it b5
2 | Coal [ (varies in thicl:ntn]. e wiE O R RATEAE WG B 4
3|Space. . . ... s siaw E oRE s s AE B s b e m 10
4 | Thin-bedded Elnd:lune .................... 10
g BPRLE . L G e W i AR e e e BRE S i 32
Black Bituminous Slate. . . . . . . . . ¢ 0 v v 0 0 4 ... 5

Pl Coal B o s o o s 2 ¢ =2 8 s 3 & b ome e m Ee oA o e out/crop.
B BpmnE . iie e e ae bowie mOECS e WOl RO KoE EE 13
g | Black Slu:, exposed for. . . . . . . . ... .. i z
.'u t”f E- L ' L] L] L] L] L ¥ L] * L] * [ J &+ * - L ] - - - L] - - - L] - uulmp-

I] E L] # L] L ] T & & # £ ] " L] L # = = = ® ® * ¥ ® 8 & # @ lu
1z | Shale, contumng iron-stone concretions . . + « o 4 & 4 4 . . . a5
13| Spece,nbout.: o o ¢ & 4 0 20 4 we ws moew o mias s e 5

14 SMIF ............................ S d [
3 B e w kR e e W R MR WOeL e 2
16 lﬁled Limestone . . . . . . N I
7 %pact* notably shale, sandstone PR T e i (13

§:] e P s = » Ifoottol. . . 9
Ig | SBhale . - . 2 ax 25 D s ie sEe s s o s E B EE ie wm 35
20| Blacki?) BIRPEF. o 5 00 i o dl il moaie moem wowew & e w 4

21 | Cpal; below thelevel of theriver. . . . . & & & & v v &« o ] 6
22 { Underclay. . . . . . . . . . . . % laim om BUEAE Bomgm mesm g 4
=J sh.-l-: LI L . Ll L] L ¥ " - L . - L d - - - " - L] @ ® = = ® w+w = = Iﬁ

The mottled limestone and associated

beds are exposed

frequently between Cromwell and Kate’s Hill, on the Mor-

gantown road, towards the railroad.

They are also exposed

in the region about the Bald Knob Church, on the Pinchico
and Caney precinct road.

Near Bald Knob Church, in the road, by the dwelling of
Mr. Robinson (on the farm of Rev. B. F. Jenkins), the follow-

Ing section is exposed:

No. DESCRIPTION OF STRATA. Feet. | Inches.
1 | Covered space, red clay on the surface . . . . . . . . . « « . . 5
Tl Cral F oo s o6 875 s v % i v B BoEE & Eie b e ik 9
3l Undereliy: . ¢ iia S eiion s wOER RoEE SEow e W 3
4 | Mottled Limestone; has a brecciated appearance on the sorface . 1
& | Sandy Shale and Shaly Sandstone . . . . . . . « « . . « & .. 28
6 | Mostly covered; notably Sandy Shale . . . . . . . . « . o .. B
7 | Soft disintegrating Sandstone . . . . . . . . . . . .. . ... 35

afn

of

By the Bald Knob Church the coal is again exposed, with
admirable fire-clay below it. The following is the analysis

the clay:
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BRMAEI - v ac i TR AR sSEETIE WO e R W e e 8 6z2.760
AIRERIRE . o i ais .y momis Be RE R LR S Bl e 26.420
Ozxides of iron and manganese, and phosphoricacid. . . . . . . . . . - . 1.580
Li.mt ............................ @ B & & @ ._];25
Magoesid . . + o + s 2 s 5 2 4 5 28 8 % s e 4w w o wow om o oo o trace.
BOTMRN o:p woow cwon wowss Smwce mon mOEc MamoE e s Ewew S .g1b
BOER il SRR e SRR o o wie bhom S mow gEow #oaa .268
Water expelled at red heatand loss . . . . . . . T T 7.731

TORRL e awE e RO BT SRR mie AR Beoee MSE AL B & @ 100000

On A. H. Davis’ land, half a mile about south 70° east from
the Bald Knob Church, a limestone higher than the mottled
limestone occurs, It is probably a comparatively local bed. It
is coarse, granulated in texture, and grey in color. A number
of fossils were found in it, among which the following species
were identified: Productus muricatus, Athyris subltilita, Spiri-
fer cameralus, and Crinoid columns. A poor, argillaceous
iron ore was seen resting, in places, above the limestone. It
also is fossiliferous, and may accordingly be presumed to be
nearly, if not quite, as extensive in area as the limestone.
The ore, in fact, seems to be derived from the limestone.
The mottled limestone is exposed below in the hill-side, about
two hundred and fifty yards away from the upper bed. We
accordingly have a very good level (in these two beds) from
which to work when examining the structure of the contigu-
ous region. The upper limestone does not, however, appear
to be constant. It is, perhaps, probable that it is developed
most fully in the region just now under consideration, and is
not to be found, as a rule, outside of a restricted area. Of
this, however, the evidence is limited.

On lands belonging to Mr. L. D. Taylor and Mr. F. M.
Gillstrap, about one mile north 85° east from Bald Knob
Church, a coal is found at a level below the mottled lime-
stone; the cherty limestone containing Prod. muricatus is also
exposed. The connection between the upper and lower part
of the section is probably to be obtained more easily in this
vicinity than elsewhere in the county.

The following is the section of the beds exposed here ;
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No. DESCRIPTION OF STRATA. Feet. | Inches.
t | Granular Grey Limestone,about. . . . . . . . . . . . .. .. 2
B T T A 35
3 ottled Limestone . . . . . .« v ¢ ¢ s o 0 o 4 00w e o o. 2
& FEpReE: - S5 L W b L RS RO AR S Sk s jo to %o
L1 ossiliferous Limestone and Chert . . . . . . . . . . . . . .. 1
6| Argillaceous Shale . . . . . . . . . . .« 0 o v o0 v 0 ... 20
T T T S s 2 T

By correlating this section with the ones obtained at Kate's
Hill and in the vicinity (near Beaver Dam), we obtain a very
fair knowledge of the arrangement and number of the beds
from the summit downwards, for about three hundred and
twenty-five feet.

The coal, No. 7 of the section, seems to be the equivalent
of one to be seen, when the water is low, in the bank of
Rough creek, at the Hartford water-mill. Between the lower
cherty limestone and the mottled limestone a massive, incohe-
rent sandstone occurs, filling up the larger part of the space.

From the region about Bald Knob Church, towards Beaver
Dam, the beds sink towards the northwest,.

The mottled limestone is seen occasionally along the Hart-
ford and Morgantown road, south of the railroad, plainly showing
this feature. Beyond the railroad the beds soon begin to rise.

On Kate's Hill the mottled limestone makes its last appear-
ance south of the railroad. The general section of the strata
forming Kate’s Hill, and the ridge in which the coal banks of
Mr. Albert Brown, Mr. Poyner, Mr. Stephens, Mrs. Austin,
and the Taylor coal mines are opened, shows the beds from
Coal A downwards to the sandstone below Coal F. The con-
nection between the beds is very plain.

On Mr. Brown's place Coal D is especially well developed,
being five feet seven and three fourths inches thick. Its usual
thickness is four feet eight inches. Coal E is found at forty-
five feet below Coal D, and is to be traced on to Mr. Poyner's
land, where a still lower coal is to be found, which has been
mentioned hitherto.

Towards Elm Lick and Rosine, from Beaver Dam, the beds
ILr
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ascend. The Elm Lick coal is brought to view, by the upward
rise, at several places a short distance southwardly from Elm
Lick, and also at Mr. Martin's coal bank, about one mile, or a
little more, westwardly from the station, north of the railroad.

At Mr. Henry Thomson's coal opening, two miles south
from Elm Lick, the coal is more than ordinarily thick. The
following is a description of the bed at this place:

a. Bluish drab argillaceous Shale . . . . . . . . . . . ... ... ... 4y fect.
#. Coal, divided thus:
8 Gl e s wnEn R e wOECE ERG O 17 inches.
#7. Clay, containing stigmaria rootlets . . . . . . . . . 18 e } 61
M Conk . .. . e e e MR ECEA BT B aiw 41 .y

The coal dips north 20° west, but at what rate could not be
determined.

The bed is also exposed on land belonging to Mr. Julius
Edward Otto, about one mile and a half southwest from Ro-
sine. The upper member here measures twenty-one inches
in thickness. Mr. Otto has drifted into the coal on his place,
and it has been wrought in a limited way.

A short distance from Mr. Otto’s drift, passing towards
Rosine, but on the opposite side of the ridge, Mr. Robert E.
Chiles has made entries in the coal at two places. Both
entries were nearly filled with débris at the time these exam-
inations were made. The thickness of the lower member of
the coal could not be determined. The upper member meas-
ures twenty to twenty-one inches, and the clay parting seven-
teen and one fourth inches in thickness. Before reaching
Rosine the coal seems to overshoot most, if not all, of the
hill-tops. It is possible that it may be found in the knob just
northeast of Rosine, the top of which is one hundred and
thirty feet above the railroad at the station; but this is en-
tirely conjectural.

Descending from Rosine towards Elm Lick, the beds dip
rapidly in that direction, and the coal, which is wrought at
Martin's bank, about half a mile northwardly from the Eln
Lick water-tank, is brought down to a level, comparatively,
forty or sixty feet above the railroad at the water tank.®

®* Of course this is not the height at which the coal would lie, were it present in the hill
at the tank—the element of dip being yet to consider in the calculation.
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At Martin’s coal bank the bed measures as follows:

:; ﬁ.‘l ................. 1 foot 2 inches.
L m“q lllllll " - - = - - i
o, c“rl-- T T R A T 3 " a .

5“3 «

The coal was measured where it had been freshly exposed,
and may increase somewhat in thickness when followed under
a better roof.

Journeying, in a somewhat northwestwardly direction, from
Martin’s bank towards Hartford, higher beds come to view.
The fall of the beds is still rapidly towards the northwest.
The Fusulina chert appears near the Morgantown road, about
half a mile a little northeast of Dr. Berry's place, on the
Morgantown road, and there it and the beds associated with it
form the structure of the region on towards Hartford.

On Dr. W. ]. Berry's land, about four miles from Hartford,
the coal underlying the Fusulina chert crops out in a ravine
draining towards the Morgantown road. The coal measures
thus:

. Coaldirk. @ivic vinis vae o usae 7 inches.
"’ m}' T w * F F F o F 8 R E NS & @ ﬁ i tg h:h“l
o . Coaldirt. . . . . . c c o s o oo iy

The coal is underlaid by argillaceous shale, the upper part
merging into an inferior sort of fire-clay immediately beneath
the coal. Scattered fragments of the Fusulina chert are found
on the hill-side above the coal.

The same coal is exposed in the road by Mr. Wm. Taylor’s
house, about two and a half miles from Hartford. But be-
tween Taylor’s and Berry's there seems to be a considerable
swell in the beds underlying the coal—a massive sandstone
seeming to thicken, midway between the two places, at least
twenty feet. This would be best explained by a cross-section
from Dr. Berry’s to Mr. Taylor’'s. Just beyond Mr. Taylor’s
a higher coal crops out, near the forks of the road, which is
equivalent to the one opened on Mr. L. D. Taylor’s land,
and also exposed on Rough creek, at the Hartford water-mill.

The following is the section from the forks of the road to
Mr. Taylor's:

VoL V.-8 113
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No. DESCRIPTION OF STRATA. Feet. | Inches.

—_—

1 | Earthy, porous, yellowish Limestone, abounding in Productus -:ri-

mlﬂ-’ - - - @ = & @ & w & = P A ¥ 4 @ = B F F @# & & @§ L l
2 | Coal (No. 1101'2::::::[ section) . sl e mE R B 1
3| Space,about. . . . . . . ... .. e e s e e e s a8 s e 8
4 usuling chert, about. . . . . . . . & . 4 4 4 s s s s o2 s . s e 6
SlSpace . . « - 4 - s f s e e e e e e oe s s« s s 2 -« « IOtO 15
6 é::f .................... o Wi Eia W S5 18

Proceeding northeastwardly from this place towards the
Hines coal bank, the beds are seen to rise in that direction,
as they mount the southwardly slope caused by the Rough
creek uplift.

From Taylor's to the outcrop of Fusulina chert, on land
belonging to the heirs of Richard Stephens, near the Mor-
gantown road, about three miles from Hartford, the rise
amounts to fifty feet; thence to the large spring on Hon. E.
D. Walker's land (known as the “ Nall's tract'), about two
miles and three quarters north 70° east from Hartford, where
the Fusulina chert is again exposed, the rise amounts to forty
feet; and thence, to Hines' coal bank, the rise is fifty feet.
Proceeding northwardly from Hines' bank, the coal wrought
there, which is the equivalent of the Elm Lick bed, soon over-
shoots the tops of the lower hills.

At the Hines bank, which is about four miles south 80° east
from Hartford, the Elm Lick coal has been wrought consider-
ably. Two other openings in coal have also been made in
the vicinity, but no mining done.

The following is the section of the beds in this vicinity :

No. DESCRIPTION OF STRATA. Feet. | Inches,
f| Fasulinachert . . . . - & ¢ o o & 24 6 o o5 =« 2 o 5 & & s = outecrop,
z | Space, not fully determined on account of dip in the beds. Hq ’]
bedroms. i iR A RS Eite aie + + s s s a 20lo 40
3 CM; L3 - # [ - - L ¥ r . - - L] - L - - - = = & & & B w ® w - L[] - ﬁ.
Al Space, about . . . . . s iea s s e e s oa e s he s : 45
§ | Coal—the “*working™ bed—divided thus:
;. E?al ............ 1 foot.
AY o s & s = 5 % £ 6 2% . to § inches. I
“I‘ Ch] - L - L] L ] - - L] L] - : f“t ‘ g L } 3
6 | Sandstone, base not seen,
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This place is about two miles and three quarters, in a north-
westwardly course, from the Martin coal bank, near Elm Lick.

Towards Hartford the beds sink and the Elm Lick coal dis-
appears beneath the surface.

Two distinct coals make their appearance at Hartford, one
at the water-mill and one in the left bank of Rough creek, just
below the bridge over the stream, on the Owensboro’ road.
Apparently the coals lie near to each other in the series, but
a computation of the dip shows the contrary to be true. From
the Foreman grave-yard, where the limestone which overlies
the lower coal is exposed, to the coal at the bridge, the dip is
rapid. The condition of the beds can be well shown only by
a cross-section, which may be given hereafter,

The following section exhibits the order of the beds about
Hartford:

No. DESCRIPTION OF STRATA. Feet. | Inches.
¥ | Soft disintegrating Sandstone,top notseen . . . . . . . . ' om o 5
= ﬂclll'm dl"-.h Ehllﬂ LI L L = o ® & oy o o & ® o w8 E Is
3 Dlrk hl“ q‘h‘l‘ - L - 1 ] 1] - - L ] L ] - - L] - L L] L L3 & - - - 2
4 | Black bituminous Slate, mnt:lmng fish scales, . . . . . . .. . I &
Bl Coal. s «+ « . 4 o s 5 = s « 5 2 & v 8 8 8 8 " ow o omow o ow I 2
6 | Under clay merging intoshale below . . . . . . . . . & . . . . [
7 | Grey shaly Sandstone and Shale . . . . . =« « & o & o o = = = & 21
E Smu’ .h}ut L ] - L ] ] - " L E ] - L L] & L ] # L] L ] - L 3 - L] L 3 L 5?
g | Limestone (seen at the water-mill and at the Foreman grave-yard)® 6
10 | Shale, &c. . . . . . . . . TR G Rae e B rerie e e RN 10
II C'Dl-l # B ® = @ m o= g @ ow - = g & g = & o @ #F & & & w 3 LI II
12 | Under clay; nryunpure.hmnutmn. P T I
13 Bpacel. . - 4 . s s e m s s e e D T 8
14 gnmlin: EHEEL . & il 5l s Wi B r SeE i B eEE BmR Y [
Is ce L L[] ” * L . - - - L - > L & ¥ L ] L ) . - L . . - | L] :n m l
1 5l i e i il i il 3 6
* Described In a following section.
t From Mo. 13 to No. 16 relates o the section by the Johnston house, at the forks of the Hartford and Beaver
Dam and Morgantown moad.

The limestone, No. g of the section, is well seen at the
Foreman grave-yard, but the best exposure of it is in the bank
of Rough creek, by the water-mill, just above Hartford. The
following are the details of the section there:
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No. DESCRIPTION OF STRATA. Feet. | Inches.

1 | Drab argillo-arenaceons Shale; underlies a disintegrating Sand-
stone (top DOL SEEM) . . « & o & o« &« & & & & ¢ @ &« & - ® * & » 5
2 | Bluish, earthy, shelly Limestone. In places somewhat concretion-
in structure. Has an irregular fracture, and may be splitinto
thin plates. Abounds in fossils, viz: Spirifer cameratus, Chomeles
mesoloba, Froducius muricatus, Athyris (subtslita f), Productus Prat-
temianing, Frod, Nebrascensis? an Avicalopecten, ete.. . . . . . . (]
Dark calcareous Shale; becomes quite calcareous at the base, and
there merges into a coarse earthy lime rock. Contains fossils. .
Tough, coarse-grained, dark lime rock . . . . . Pon - L R 4
Very dark argillo-calcareons material, closely filled with Productus
muricatus, and containing numbers of Chometes. . . . . . . . . 2
Enl.l:lk carbopaceous Shale, with **streaks™ of coal traversingit. .|. . . 1%
lllllllllllllllllllllllllll - - - II

S bk W

At the Foreman grave-yard the limestone, No. 2 of the fore-
going section, is seen, exhibiting its usual appearance in this
district when removed from such constant action of moisture
as that operating on it at the water-mill. It seems to be
somewhat pyritiferous, and, in some places, is dark blue and
hard, frequently with a soft crust. Usually, however, there
seem to be two beds—the upper one being a bluish, earthy,
shaly limestone, with occasional hard and more compact parts;
the lower bed being a pyritiferous blue limestone in the inte-
rior, but with a very thick, soft, greenish and yellowish crust
—the crust being filled with fossils. The two beds seem to
merge into each other. The principal fossils of the shelly bed
are, Spirifer cameratus (which are usuvally large) and Productus
Prattenianus. The lower bed is filled with Productus murica-
fus.  On the slope above the limestone ochreous concretions,
containing unusually large specimens of Productus muricatus,
were found.

The following is the section here:
116
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No. DESCRIFTION OF STRATA. Feet. | Inches.

Covered space from hill-top . . . . . . . . . . . . -« . ..
Sandstone€ . . « « « « = 2 & 5 or o= ok o e wow s o= o= owow o
Covered space . . . . « « « o o o = s 5 #» = s o o = 2 = = = &%
Sandstose . . . . .« ¢ - . v h s s s e m e s e
Coveredspace. . . . « 2 2 &« ¢ ¢ 2 0 4 2 0 a0 s s 4 s 4 s
Coarse bluish Limestone, breaking with a backly fractore . .
Covered space . . . . . « v . « « .+ 4 4 s 4 s s e s s
Coarse, earthy, grﬂ:m:h leutun:, mntmmng many fragments of
fossils, many of which seem to be remains of Crinoids; many
fragments of Sperifer cameratus were alsoseen . . . . . . . . .
Shelly blue Limestone, containing Spirifer cameratus and Froducti |

H!‘E H'ﬁthg

GEsl CUA e L W -

The coal at the Hartford bridge has, by others, been re-
ferred to Coal D (No. 9 according to Dr. Owen’s nomencla-
ture); the sections that have been given are sufficient to show
the error of this without going further into detail. It may be
remarked, however, that Coal D is found in the Ben's Lick
Hills, about two and a half miles below Hartford. and is shown
by its topographical relations alone to be much higher than the
Hartford coal; besides this, the Hartford coal sinks at a con-
siderable rate in that direction.

It is possible, however, indeed it is probable, that one or
more of the beds which are known to occur below Coal D, in
the more southwardly part of the county, are absent in the
region nearer Hartford, and towards the northwest. But it is
also possible, that at least one bed which occurs in this region
is not to be found far towards the south.

In the “Sugar Loaf” Hill, near Barrett's Ford across Mud-
dy creek, about one mile southwardly from Hartford, two coals
are exposed, the upper one being Coal E. A coal has also
been opened in the bed of the creek at the ford. It is re-
ported to be nearly three feet thick; but [ was unable to verify
this by personal observation.

The following is the section at the Sugar Loaf Hill:

17
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No. DESCRIPTION OF STRATA. Feet. | Inches.
I ﬂﬂPﬂ' -------------------------- . * 33
2 | Drab argillaceous Shale. . . . . . . . ¢« « = + 5 = = « . - 5
FiBlack Slate . . . . & o ¢ ¢ 0 o @« 0 = o = # s = v 2+ 2 = ¥ = 2
* Bl“ilh‘dﬂb 'Eil_'f -------- *® ¥ &+ F & §F 5 & ¢ F & @ 8 @ B L LA I-
5 Cm‘l E ................ - - L] L] r - L] L] L] LJ I 5
6| Fireclay fmostly). . . . « . . . . ¢ .+ o & o « & s s 4w sk 5
7 | Greenish-drab argillaceous Shale . . . . .+ &+ « &+ = = =« = =« . 10
3 Cﬂ"'tl’td sp.l.cf: ......... & & & @ @ # ® F W B W = m oW  []
9‘ Cu..! SIMUEL . & . - . 4 & & B & = B = = @ & # = = @ & ® & w # # )& @ o 1o
0 P Fmerclay. o o v v s mim momim mow o e woae Rwd eos R 6
11 | Covered. . . . ek SRR EEL N S EES 45
1z | Sandy and lrg:llm:coul ShalE s T Do b wiR e s 10
13 | Coal, reported. Is said to be covered with black slate. Thickness
stated at. . . . . . . v 4w s - s & - = F B @ ® & & & = z 8

Westwardly from the conical hill Coal D is worked, at sev-
eral places, in the Ben's Lick Hills. Coals E and E* are also
found there. the beds showing a sinking towards the north-
wesL.

The following is the section at Brown’s coal bank, where
Coal D is worked:

Nao, DESCRIPTION OF STRATA. Feet. | Inches.
I E[Dpﬂ' rl"ﬂm Ilil]riDP - P @ [ # # L[] & L] * # & & = 2 @ . = = - - - Iﬂ'
2| Sandstone . . . . . . . . .. . A S CERE ok io
3 | Coal dirt.
Al Limestone . . . . . . s ok e e s s e oo Piaa o 3
& | Covered space . . . . . . . PR NE R BT ETE S B e 51
6 Argithcm“! Eh.]e L L ] L L - L & L ¥ . ® L - - - L & - # - L] 5
gl Bituminous Blateé, . . « ¢ ¢ & o 5 o 2 5 0 s 0 8 s s s I 3
BaComl I ci s el aielin ae A EE sl e e e ROCE e e F)
giCovered sSpace . . . . « & o v w s o = = s v ow s wh weoa e e 8g
10 | Coal covered by hituminous Slate. Coal measares, . . . . . . I 3
11 | Covered space to Roughcreek . . . . . . . . . . . . . .. . 4

Down the creek, near the mouth of Brush creek, Coal E is
exposed, nearly level with the bed of the creek, and higher
up Coal D crops out, with the limestone (No. 4 of the forego-
ing section) exposed high up in the hill. The following is the

section obtained in the locality:
18
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No. DESCRIPTION OF STRATA. Feet. | Inches.
1 | Covered slope from hill-top . . . . . . . . . . . . .. ' e e e 40
2| Limestone outcrop . + « « + + « « & s = = s = = % s « = = = = I
F| Covered space . . . = & « + & 4 4 4 . e s 8 e oo 49
4 | Sandy Shale in thick laminse. . . . . . . . . . . .+ &« & o & 2
2 Blue argillacecus Shale , . . . . . . . . . . . . “r e e ow o 5
Black Slate . . . . . . « « . .+ .+ 4 I I
; Coal D, partially concealed, prﬂhahly e T T 4
Under clay, with limestone masses, sometimes as a bed, thrﬂﬂgh it.
Alb'ﬂl“t .................. P T T 5
9 | Thin-bedded shaly Sandstone, or Sandstone in thin laminz. . . . 10
to | Thinly-bedded sandy Shale . . . . . . . . . .« .« . .. 5 38
11 | Black, slabby, bituminous Slate . . . SRR AT ¥k 7 6
12 | Bluish Clay Shale, with one half an inch of coal just above the
Botlom. . . i & & ho@w aom§ EE R % W o = = = & & ale = = ?'H
13 | Coal, divided thus:
a. Coal . . . . .. .. ... « s s s+ 7 inches.
& ‘:llr ---------------- 1 i } = e Bf
LCoRL s eomm s mue moms aromio iy ¢
14 | Fireclay, containing stigmaria rootlets. . . . . . . - . - . . . 1
i5 | Slope to Rough ¢rt¢gk -------------------- 4

It must be said of this section, that it was measured, except
where a foot rule could be applied, entirely with an aneroid
barometer; accordingly, some of the distances between beds
may not be given with absolute accuracy.

Coal D is also worked at Mr. Elijah Miller’s coal bank, and
is known to occur at other places in the locality.

On the northwardly side of Rough creek, at Mr. ]J. B. Ben-
nett's place, on the Hartford and Livermore road, about three
miles from Hartford, the coal bed, which underlies the Hart-
ford limestone (seen at the water-mill there), crops out. The
coal is thin; it is said to measure, when under a good roof,
eighteen inches in thickness. A limestone, under which a
coal dirt occurs, is found above the Hartford limestone at this
place. It seems probable that it is local in its development.

The following is the section here:
19
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No. DESCRIPTION OF STRATA. Feet. | Inches.

1 | Dark bluish-grey to dove-colored, rather compact Limestone; con-
tains Spirifer cameratus, E#am.r, and small fragments of Crinoid
columns . . . . . . s = s 4 ax s e e e = s« «lfootto I

5 m L = - - - - - - - - - - L3 - - - - - a #* & L # L L] u m L] L] L]

Cnni dIPt . . ce i i e siE e e i e e se s e s 2tof. . .

Chiefly argillaceous and sandy Shale . . . . . . . . .. .. .. 1z

Sandstome . . . . . . . . - s s 58 s os s s o= s U2 e e

BPSERE .. «ovn v wm w e ST e S SR B R ;
5

& i

glu.r: shelly Limestone—the Hartford Limestvne. . . . . . . . .
CEE & o & a4 & = 2 = & 2 § % ® & % # & # g ® = 2 &« @& § @ @& = I
‘I' rtmd:d tﬂ mﬂ'urt L[] L ® - ¥ - L] L] . L L] r L L L] . . . - L] L L ls

(=L - L T

Proceeding in a northeastwardly direction from Mr. Ben-
nett's, the Hartford limestone is found at several localities
towards Mr. Charles D. Stephens’, on Rough creek, above
Hartford. Several coals are found in the bluff facing the
creek, at Mr. Stephens’, and from their arrangement there
seems to be here a distinct change in the character of the
section from its appearance farther towards the south.

The following section exhibits the order of the beds here:

No. DESCRIFTION OF STRATA. Feet. | Inches.
1| Sandstone—massive . . . - . . . . . s s 0 s F e s s ow e 25

R I 10
3 | Massive Sandstone . . . . . . P e e e e L A 40
4‘ Smﬂ L) » 4 # 4 . ¥ L] r L 2 L x L. L] L] L] * L] L L) L & - 5-

5. Cﬂl.l. " & #® @& L | T | - ow & w & # & & w @ @® ® @ @ @ @ & = @ = ’
6 | Chicfly :l:la]]r BB o e edE BUEEE RAEeE e 35
; Limestone; is probably not precisely in place, partially concealed. z
':l:"'-l-, Ttmrttd t‘ﬁ bt . # om = & # ® F ¥ = = § ® & ¥ F & & B @ @ 2
? (] # = & F = = L] - L - L] L ] - - - - - Ll - - - - - 5
Io i:il;r Mhale. 7 30 Gi smie Bah b 3 S aa 42z
' l &“dstant Guttrﬂp L] T » & - # - L] a4 L] a - £l - L [ ] L] & - L] - . 3
12 | Covered space tothecreek. . . . . . . ¢ & . ¢ 4 ¢ 4 & & v+ & 45

Unusually thick coal is found in the region about Center-
town and at Point Pleasant. So far, however, the identity of
the bed has not been determined with certainty. It is believed
best, therefore, to leave that question open for future solution.

At L. C. Morton's coal bank, about seven miles nearly due
west from Hartford, the coal is reported to vary from eight to

nine feet in thickness. It is divided by a clay seam varying
120
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from one half inch to one inch in thickness. The lower mem-
ber varies in thickness from four feet four inches to four feet
seven inches. The coal is of very good quality, as shown by
the analysis given on a preceding page.

The same bed has been opened on land adjoining the Mor-
ton tract to the west, at Dooring's mine. Here the coal is
more than eight feet thick, as shown by the following meas-
urements made inside the bank:

e Somlsa soe v s seE e R 3 feet 9 inches.
b Clay. . . « v a o .. % inch to 2 3 } 8 feet 434 inches.
SNoal e Ll Liaie wiee s d 4 ' g5l

Samples were also collected from this bank. At the time
when these places were examined, the conditions were very
unfavorable for obtaining accurate data upon which to base
conclusions, and on this account it is deemed best to await
further developments before endeavoring to identify the coal
here with other known beds.

Below the coal there is a bed of iron ore of variable rich-
ness. It seems to underlie the coal on the Dooring tract and
on the Morton tract, but its character is indefinite. At the
Dooring mine eight feet of the ore was exposed, from which
chippings for analysis were taken. According to Mr. W. C,
Morton, the base of the bed was four feet lower than the bot-
tom of the exposed portion. The analysis of the ore is given
beyond.

What seems to be the westward extension of the Morton
coal is wrought at Point Pleasant. The bed could not be well
examined at the time the region was visited, as the bank was
not in operation. But, from examinations made at the mouth
of Mr. Patterson’s drift, the bed seems to be eight and a
half feet thick in places, taking into account two feet of poor
coal towards the middle. The following section exhibits the

arrangement of the beds at Point Pleasant:
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No. DESCRIPTION OF STRATA. Feet. | Inches.
IElndime----!--ll-lll-ll-r-ll---ll-r--- ls
2 mlr #* * - - L] Ll - L] - - - - L] - - - - - - L - & L] - - L] 2 m - * L] "
3 | Coal divided thus:
ﬂ‘ 4 rttt g‘m cﬂa] L] L] & L} L] L Ll L] * L) L L - L L }
é. 2 ' poor ¥ o R a =N R -] 6
2 . ogooll MY . e sows mowcE saEE ew @
4 | Covered space, chiefly Clay?. . . . 6
5 | Limestone; mottled drab and ash, and drab and ﬂ:rrngmuus-red
In some parts contains Marrinia ﬂam convexus. . . 18 inches to z
ﬁ C]‘I Sh‘IE L * L] L3 *# & & = ® a - - L] I' - L - - L ] L i ’ # L 5
7 | Massive Sandstone extending to thl: Greenriver. . . . « < « « = 5O

The coal at Point Pleasant rises apparently between 5° and
10° north 40° east. The samples collected here for analysis
were taken from the bed twenty yards in from the mouth of
the entry, at Patterson’s drift.

A number of coal openings, which were visited in the coun-
ty, have not been described, as a discussion of them belongs
properly in a detailed * County Report,” which it is the inten-
tion to prepare hereafter.

Following are analyses of the most promising ores of iron
found in the district covered by this report:

SAMPLES FROM DOORING'S ORE BANK.

No. 1. No. 2.

Jronperoxide . . . . . . . =+« . « - PR R s s o8 oa s 44 - 594 44016
h]“mi’. - - - - & & * - L L F = & & & # & & & & 4 & ¥ ¢ = = mr‘lg Ij-m
.Lil:l'l.l.‘: I:lrb-l:llll.lll: - - ] & ® & " & - # - * - - ® 8 & & & = = & @& "m- t“:ﬂ'u
HI.ETIEliI -------------- B & B B B & % ® ¥ 3 ® . m . lr'ﬁ
Pllﬁphl:lrit acid. . 4 o . . s B # ® & 2 = ® B = & ® om B 3 = 'ﬂf .280
Silicious residue .. . + « « « o o o ¢ 6 5 s 5 5 5 8 s 4 s aa z6.550 32.504
w“.cr - - * -' L ] - L J - L » - » * ® & @& & & = = & & = * & @» =® s.m s gm

Total oo w e @ # & = = & & ® & ® & ¥ & ® ¥ B F ° % ° lﬂﬂ-giﬂ 100 . 000
— e = ———
Metallicirob . . . = + + = = ¢+ = 2 2 s s s s 2 a a s s 2 s = 3i.216 31.240
EI.III:.. @ = & § & & & & & & # W B F # @ F ¥ & F & s & F = 8 = z]'m “-l‘ﬁ'
Phﬁp‘hm ..... L] - - [ 3 - - L - E ] L ] L ] - - L L J . - L L - Izs - In
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ASHBY'S ORE.

Iron peroxide . . + . . «
Aluminad . - « ¢ « « o » &«
Hﬂme :n_rbnnale. e a
m.lnillll'i!'
Phosphoricacid . . . . .
Silicious residue . . . + « =«
Water .« « 2 2 =« = = 5 & s

Tom.--iill!trr!

G65.179
15.503
trace.
176
648

t_]:ﬂ_p
9.273

.| 100.609

Metalliciron. . . . 42.82%

Phosphorus . . . . .28
Silica 9-92

133 4 124



