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INTRODUCTORY LETTER.

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

I herewith transmit my report upon the geology of that por-
tion of the western coal field between Green river and the
Louisville, Paducah and Southwestern Railroad, lying east of
Bear Creek. The limits of the work have been determined
more by geological and topographical boundaries than by
political divisions. It therefore embraces portions of Butler,
Grayson, Edmonson, and Hart counties, without including the
whole of any of them.

I desire here to acknowledge the valuable assistance ren-
dered to the Survey by Mr. John R. Procter. In addition to his
services in the field, Mr. Procter has been of great assistance
in preparing the cross-sections which accompany this report.
His observations have been extensively used in their construc-
tion,

Respectfully submitted,

P. N. MOORE, Assistant.
YoL. IL—6 .7



ON THE GEOLOGY OF THE NOLIN RIVER
DISTRICT, EMBRACING PORTIONS OF
GRAYSON, EDMONSON, HART,
AND BUTLER COUNTIES.

The area covered by the present report consists of that por-
tion of the western coal field, and the immediately surrounding
country, which lies east of Bear Creek, between Green river
and the line of the Louisville, Paducah and Southwestern Rail-

road.

SURFACE FEATURES.

This region, for one in which the vertical height of the hills
is comparatively so small, affords considerable variety in its
topographical features, which have been formed solely by ero-
sive agencies slowly acting upon sedimentary rocks of various
kinds, which are comparatively undisturbed, and lie nearly
horizontally,

A great variety of forms of topography are presented, which
offer fine illustrations of the effect of the different rock forma-
tions of a country upon its surface features by the different
degrees with which the rocks resist erosion. Resistance to
erosion has been alone the determining agency in forming the
topography; it has not been appreciably affected by distor-
tions, upheavals, or faults in the strata; for, taking the region
as a whole, it is very little disturbed, and the rocks usually
retain their original position, lying horizontally or dipping
slightly to the west.

There are, it is true, in portions of this region, in the lime

stones and sandstones of the Chester Group, a large number
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NOLIN RIVER DISTRICT, 8

of small faults, some of which extend up into the overlying
coal measures; but they are usually of small vertical extent,
rarely measuring more than 50 feet, and they do not seem to
have exerted any appreciable effect upon the topography.

There are few prominent hills, but the general surface of
the country may be best considered as a plain of considerable
elevation, with the variations in height caused by the streams
cutting through in different ways. The highest elevations will
not exceed 490 feet above low water in Green river, at Browns-
ville, or 920 feet above tide water, estimating Green river at
Brownsville as 430 feet above sea level-a level obtained from
the best data at command, which, however, are imperfect.
The general level of the country, on the ridges and compar-
atively flat uplands at the heads of the streams, is from 300
to 400 feet above Green river; while the level of the valleys,
which in the lower part of this region are usually quite narrow,
is from 200 to 250 feet below the uplands.

The drainage is all into Green river, chiefly through its two
principal branches, Nolin river and Bear Creek, although there
are a number of small creeks flowing directly into Greenriver,
in the southern part of the region. :

To the north, on the ridge which forms the divide between
the waters of Rough Creek and those of Nolin river and Bear
Creek, and along which the Louisville, Paducah and South-
western Railroad passes, the surface df the country is level or
gently rolling. To the south, it is much more broken, showing
high table lands with the streams cut as deep gorges or cafions,
with precipitous and often impassable banks, affording remark-
ably picturesque scenery.

The topography of the northern portion is due to the al-
ternate thin sandstones, limestones, and shales of the Ches-
ter Group, which, not offering great resistance to the erosive
agencies, are acted upon quite uniformly, giving us ‘even and
gentle slopes, except where there is a limestone or sandstone
t}iicker than usual, when the streams cut narrow and gorge-
like but shallow valleys, leaving the general surface above the

streams still comparatively level and unbroken. On the south,
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6 GEOLOGY OF THE

a series of heavy, coarse sandstones, culminating in the mas.
sive conglomerate, which is from 100 to 180 feet thick, are the
determining rocks, and give us a characteristic topography.

Where the massive sandstone forms the tops of the hills,
and is underlaid by friable shales and shaly sandstones, we
have for the uplands a nearly level surface, streams narrow
and precipitous at the upper part, where each one heads in
the sandstone, and wider below, giving occasional valleys
which afford good-sized farms of nearly level land. This is
the character of the topography over a large portion of this
region—of nearly all of that north of Sycamore and Dismal
Creeks to the edge of the coal measures. Here a massive,
thick-bedded sandstone, ranging from 40 to 60 feet in thick.
ness, lies near the surface, and gives character to the topogra-
phy. All the streams head in it, or cut their way through it
near their heads, where it shows many exposures of its full
thickness, in precipitous cliffs.

Further south, the conglomerate sandstone is of great thick-
ness, and the streams are cut in it and the underlying lime-
stone. The result is, that they are little more than narrow but
deep gorges for their entire length, with little or no tillable
land even near their mouths. The walls of these gorges are
often precipitous cliffs from 75 to 150 feet in height. The
country is so cut up by streams of this class, that travel is very
difficult or impossible, except by following the main ridges or
divides between the streams,

Some of the most romantic and beautiful scenery of the
State is to be seen on the streams of this region. The well-
known Dismal Rock, on Nolin river, at the mouth of Dismal
Creek, is but one instance among many. Piney, Pigeon,
Bylew, and the other creeks in the heavy conglomerate, pre-
sent a series of wild and picturesque cliffs which have been
rarely seen by appreciative eyes, but are well worthy the
attention of the touristt. Were they more accessible, the
region would doubtless become a well known and attractive

resort. As it is, some of the finest scenery is but a short ride
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NOLIN RIVER DISTRICT. 4

from Mammoth Cave, and can readily be visited from that
place.

Nolin river, from Dismal Creek to its mouth, cuts its way
through the heavy conglomerate. Its valley, which above had
been at some places of considerable width, at once narrows, and
at many places is little wider than the bed of the stream; and
the banks are so steep that it is with difficulty one can make
his way along them. In this distance, at almost every turn,
abrupt, precipitous cliffs tower above the stream from 150 to
200 feet high, and some even higher. Among the best known
of these are Dismal Rock, at the mouth of Dismal Creek, on
the very edge of the thickest conglomerate, Bylew Rock and
Whistling Mountain, one on each side of the mouth of Bylew
Creek. A sketch of Dismal Rock is given by Dr. Owen in the
first volume, first series, Kentucky Geological Reports.

To the east we have the topography determined by the
heavy, massive, and cavernous limestone called the St. Louis
limestone. It is of great thickness, homogeneous, stratified
in heavy beds, with few shaly and friable members. Into this
Green river is cut deep, with high precipitous banks, but the
tributary streams on the surface are generally few and short,
The drainage is chiefly underground through the labyrinthine
caverns and crevices with which the limestone is honey-combed.
The country is full of sink-holes, funnel-shaped depressions,
into which the water flows and disappears. There are many
valleys which have evidently been cut out by streams when the
level of Green river was much higher than at present. As
Green river cut deeper and deeper into the limestone, the
tributary streams, having perhaps reached a level where the
limestone was more subject to the action of water, left their
former beds and sought an exit underground, through the
seams and fissures which were gradually enlarged by the sol-
vent action of the water until they form the numerous caves
which are so characteristic of that region.

These in their turn were abandoned for other channels, as
the river cut still deeper, and the most of them remain com-

paratively dry. The surface of the country thus underdrained,
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8 GEOLOGY OF THE

is fairly pitted with the sink-holes, into which the water runs,
and from them gradually drains away through the limestone,
Often the sink-holes become filled with clay and earth so that
the water remains in them the whole year round. If at any
time it is desired to drain them, it is easily accomplished by
simply digging down through the clay till the limestone is
reached, when the water sinks away at once. By reason of
the great abundance of these sink-holes the topography is
quite complex and varied, but the chief characteristics have
been already stated; they are absence of long streams above
ground, and abundance of sink-holes through which under-
ground drainage is facilitated.

GEOLOGY.
We have represented in this region only the rocks of the
carboniferous system, in the following divisions:

Carboniferous. { Coal measures.

Sub-carboniferous or Mountain Limestone. {gﬁﬁﬂiff:‘i; e

The description of these different formations will be given,
beginning with the lowest of the region:

THE ST. LOUIS LIMESTONE. ;
This is the limestone known in the first series Kentucky
Geological Reports as the cavernous member of the Sub-car-
boniferous Group. It is the limestone in which Mammoth
Cave and all the similar caverns of that region have been
formed. It is usually quite homogeneous in structure, very
heavy-bedded, not very fossiliferous, occasionally somewhat
earthy in appearance, and shows conchoidal fracture. The
cavernous nature of this region is due wholly to the charac-
ter of this limestone. It is so homogeneous and thick-bed-
ded that such gigantic excavations as Mammoth Cave can be
made in it without its crumbling or falling in, and thus filling
them up.
The greatest thickness of this limestone which we have
exposed within the field under discussion is about 230 feet,

which is its height above Green river at Mammoth Cave.
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NOLIN RIVER DISTRICT. Q

In only a small portion of the field, covered by the accom-
panying map by Mr. Page, and that on the eastern part, does
this limestone come to the surface not covered by other rocks.

The total thickness of this limestone in Kentucky has not
been accurately determined. It is, however, much thicker than
any exposure in this region, as has been proved by borings
made in search of oil some years since. One of these wells,
sunk on a branch of Dismal Creek, penetrated to a total depth
of 804 feet, of which the last 524 feet is said to have been in
solid limestone, and the boring was stopped without reaching
the base of it. This gives us a greater thickness of this lime-
stone below the drainage than we have exposed above. It is
true that all of this limestone may not belong to the St. Louis
Group ; the limestone of the lower portion of the well may
be a still lower member of the sub-carboniferous system, such
as occur in other States, known as the Keokuk or Burlington
limestone ; but until they have been recognized in this State,
it will be accurate enough to consider the whole thickness
as belonging to the St. Louis.

THE CHESTER GROUP.
Between the massive St. Louis limestone and the sand-
stones and shales of the coal measures, there is a series of
irregularly and frequently alternated limestones, sandstones,
and shales, which mark a period of comparatively rapid and
frequent geological changes; a progress toward the conditions
which attended the formation of the coal measures, met by fre-
quent returns to those which enable the deposition of a fine-
grained crinoidal limestone, such as must have prevailed during
the long period of the deposition of the St. Louis limestone.
From paleontological evidence, Mr. C. ]J. Norwood, Assist-
ant in the Kentucky Survey, has identified this series with the
Chester Group of the Illinois geologists. For the evidence
upon which the identification is based, see his report.
These rocks immediately underlie the conglomerate at the base
of the coal measures, and are exposed in nearly all this region.
Nolin river has its bed in these rocks for the whole distance

covered by this report. Bear Creek runs in them from its head
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10 GEOLOGY OF THE

to some distance below the mouth of Sycamore Creek. Rock
Creek likewise cuts its channel in them from head to mouth.
All of the branches of Nolin river, of any size, in the region
covered by Mr. Page’s accompanying map, have their chan-
nels cut in the Chester rocks for the greater portion of their
distances. They usually head in one of the sandstones of the
coal measures; but the descent is rapid and steep until the
Chester limestone is reached, when it becomes much more
gentle and regular, and the fall is comparatively slight. The
same is true of all the branches of Bear Creek, except Beaver
Dam and Gulf Creeks, which, although touching the limestone
once in the course of their descent, run in the conglomerate
sandstone most of the way, as after these streams have once
cut through to the limestone, a rapid dip to the west again
carries it underground, and brings the conglomerate down to
the bed of the creek once more.

The ridge forming the divide between the waters of Rough
Creek and Nolin river and Bear Creek, and along which the
Louisville, Paducah and Southwestern Railroad runs, is formed
by Chester rocks, which here extend southward three or four
miles before they are overlaid by coal measures.

The total thickness of the rocks of this group, as shown
along the line of the Louisville, Paducah and Southwestern
Railroad, is given by Mr. Norwood in his report as 262 feet.
Mr. Norwood's general section of the Chester rocks, along
the line of the railroad, as given in his report, is sufficiently
accurate in its details for the northern part of the region cov-
ered by this report, but as we go south there is -a marked
change. The great thickness of marly shales, called the
Leitchfield marls, and the numerous thin limestones, give place
to heavy-bedded limestones and sandstones. This change
will be alluded to more in detail hereafter. The thickness of
the series, in the region covered by this report, does not vary
much from that given by Mr. Norwood. It may be stated in
round numbers at 250 feet.

The base of the Chester series, the equivalent of the Big

Clifty sandstone of Mr. Norwood’s report, is reached at but
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NOLIN RIVER DISTRICT. | § 4

few places, except on the very eastern portion of the field, on
Green river and its immediate branches.

Some wells, which have been already referred to, sunk in
search of oil in this region a number of years since, pene-
trated through the entire thickness of this series and deep into
the underlying St. Louis limestone. The records of some of
these borings have fortunately been obtained for publication.
One of these wells was sunk on a branch of Dismal Creek by
Wm. C. Dodge, of Bowling Green, to whom we are indebted
for the records. This well was started just below the level of
the lowest coal of the neighborhood, and close to the top of
the conglomerate, which is here only 25 feet thick.

The following is the record:

Thick-| Total.

o ness, | depth.

O g 24

Cubiusilmin 43 Jeek. o 50 .+ 42 { z l.ﬂa:k sandstone (conglomerate 5, 8.} . 25 3%
J{Shale .. .. ... ........ 25 5

4| Limestone . . . . . . ¢ 0 0 0 4. g 67

z Shale:, . 5 ieis fisis ek dad 15 B2

Limestone . . o« = o« 4 + = = s = 2 & 34 116

yl-Rhale o Cn oW GFe GG EEGE 8 124

Chester serien ; total thickness a3y fi. 4 B| Limestone . . . . . . « -« = A — 42 166

g | “ Mud vein' (probably shale). . . . . 17 183

1o | Limestone . . . . . . - &8 8w s e . 20 203

11 | Black sandstone. . . . . . . . . . . 15 218

12 | “Sand and shale™. . ., . . . . . . . 42 260

13 | Shale ., . . . . . . . . . . o ... 20 280

St. Lowis limestone sagfest. . . . o = 14 | Grey limestone (St. Louis limestone) . , | 524 Boy

The above record is given as it was furnished for publica-
tion, The names in parentheses are added by the author of
this report.

The horizon at which this well was begun is well ascertained
to be the top of the conglomerate.

We have shown by the above section 239 feet of Chester
rocks, reckoning the shale between the conglomerate and
limestone, as belonging to this group. There is always a large
margin to be allowed for error in measurements, and for mis-
takes in recognizing the material through which the drill is
penetrating, as well as the precise point of change from one
fock stratum to another, in considering sections obtained by
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12 GEDLOGY OF THE

drilling. It is a difficult matter, without the most careful
study, to tell exactly what is the material being penetrated by
the drill, for the reason that it is usually all finely pulverized,
and there is a considerable admixture of material broken down
from the sides of the well above by the drill-rods. Neverthe-
less, when these allowances are made, these records are of
great value, and should always be kept. In the case of this
well, there may be some errors in the record of the frequently
changing strata of the Chester Group, but it is not probable
there is any error in the total thickness, or in the measure.
ment of the St. Louis limestone.

Other wells were sunk in this region on Rock Creek and
on Brier Creek; but as yet we have been unable to obtain the
records. Six wells,in all,were sunk in this region during the
oil excitement. The following is the record of one of these
sunk by the Kentucky Oil Company, on the Nolin Furnace
tract, near Bear Creek, above the mouth of Decker Branch
The records were kindly furnished for publication by Col
Chas. E. Smith, of Indianapolis, under whose direction the
well was sunk. The records were very carefully kept in de-
tail, but in the following account they have been somewhat
condensed and summarized. The exact geological level of
the mouth of the well is not known, but it is evidently not far
from the top of the Chester:

Thickness. | Total depth
No.

Feet. [Inches.| Feet. [Inche
tjEBath. . . .. ... ... g e e 9 i g9f- .-
2 | Alternate bands of shale and limestone, mostly limestone | 12 6 21 b
3 | Shale, with thin bands of limestone, mostly shale . ., . . 14 T k1] 1
4| Hard limestone. . . . . . . . .« .. ... ¢ o4 38 6 T4 1
g SandstoBe . . . . 4 b s b s s e e e e 20 3 o4 1

Limestone . . . . . . . ... e e e e .. 46 2| 141 ). .-
7| Blacksandstone . . . . . .. . ... 0., g . w) E5O). .-
8 | “Mud” (probably soft clay shale). . . . . . . . . . . 6)]...] 56}. .-
g | “Slate” (probably hard <hale) . . . . . . .. .. .. 2 6| 158 b

10 | Fine-grained sandstone . . . . ., . . . . . ... .. 19 6| 178]. .-
11 | #“Black mud* (probably soft black shale} . . . . . . . 20 - g8 . - -
12 | Black sandstone . . . . . . . . .. ... ... .. & 204 |-
I3 | Y8 roele" . .o miew o mowrE s s eew W owow 10 204 |- -+
14 | Hard limestone (St. Louis limestone) . . . . . . . . . 288 402 1. -




NOLIN RIVER DISTRICT. 13

By the above record, which is, of course, subject to the
before-mentioned liabilities of error, we have a thickness of
214 feet of Chester rocks, and 288 of St. Louis. We note
here the beginning of the change in the upper part of the
Chester to frequent thin limestones and shales, which are so
characteristic of this formation further north.

The heavy sandstone, which is the base of the Chester
series in the eastern part of this region, seems, as we go west,
to disappear and give place to alternate thin sandstones and
shales, the shales prevailing. This feature is shown quite con-
clusively by the two borings given above. Mr, Norwood also
reports finding the same character to this rock in the western
part of the coal field.

Further north and east, the sandstone occupies its proper
place, growing thicker toward the east. Where the Louisville,
Paducah and Southwestern Railroad crosses Big Clifty Creek,
the thickness is stated by Mr. Norwood at 125 feet. At Mam-
moth Cave it is from 60 to 70 feet thick; but on descending
Green river to the west it rapidly decreases to 40 or 50 feet,
and even less. Near the head of Rock Creek it is 50 feet in
thickness, but lower down it is only from 25 to 3o.

In the region around Bee Spring, in Edmonson county, and
for some six to ten miles north, the character of the Chester
rocks differs materially from what it is in the neighborhood of
Grayson Springs and Leitchfield. In the Bee Spring region,
the series consists of three, and .sometimes four limestones,
with shales and sandstones between, the sandstone prevailing.
The limestones, with the exception of the upper, are usually
massive and homogeneous, ranging from 15 to 45 feet in
thickness, and occasionally thicker. The upper is usually only
from two to ten feet in thickness, and is often in several thin
bands in shale. The section of the well last given shows this
feature very characteristically. This limestone is usually more
lossiliferous than the others. Where it is split up into several
thin bands, the aggregate thickness is usually greater than
when it consists of a single layer.

9



14 GEOLOGY OF THE

The two wells, the records of which have just been given,
show typical sections of the Chester rocks of this region, as
just described.

Further north, around Grayson Springs and Leitchfield, in
place of the heavy limestones at the upper part of this series,
we have a very changeable series of shales, marls, or marly
shales, thin shaly sandstones, and limestones. At Cedar Knob,
near Grayson Springs, a thickness of 115 feet of these rocks is
seen, and the most of the shales and sandstones are calcare-
ous. The limestone here, which is persistent, is probably the
lowest one of the series. It occurs on Bear Creek, near Gray-
son Springs, and below. It is seen, at the Chapel, 40 feet in
thickness. It dips, however, rapidly down stream, and is over-
laid by the shales already referred to, which take the place, in
this region, of the heavy limestones further south. Above
Grayson Springs it rises rapidly.

In the northern and eastern portions of this region the
Chester rocks are peculiarly subject to faults. There are
almost innumerable small faults of from 10 to 50 feet vertical
distance. They are most abundant where the Chester rocks
are not overlaid by the coal measures, but in many places they
are seen reaching up through the conglomerate. They are
so numerous and irregular—not, so far as we can at present
see, following any general direction, any line of uplift or down-
throw—that they are often very perplexing, and render the
taking of accurate sections quite difficult. They are usually
local, and, in most cases, seem to be down-throws.

The Grayson Springs issue near a fault of this kind which
extends through the lower sandstone and limestone of the
Chester Group. The line of this fault undoubtedly deter-
mines the position of these medicinal springs which are here
in so great number: the waters, from a depth, probably follow-
ing the line of the fault underground, as they find it the chan
nel of easiest ascent. The number of springs here is great,
and their value high. For analyses of the waters from these
springs, see the report of Dr. Peter.
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NOLIN RIVER DISTRICT. 15

DIP OF THE CHESTER ROCKS. _

The region covered by this report is really a projecting
tongue of the coal measures in the form of a basin or trough,
in which the rocks have a general dip to the west, while there
is also a modified dip from north and south toward the center
of the basin or trough. The Chester rocks underlying the
coal measures rise to the surface both to the north and south.
The northern edge of this basin is the ridge already referred
to, along which the Louisville, Paducah and Southwestern
Railroad runs. Chester rocks are the only ones exposed for
from two to three miles south, when they are overlaid by the
coal-measure rocks. They are seen, however, still dipping
south and west, on all the streams until Dismal Creek is
reached, when the dip begins to change and they gradually
rise toward the south, coming to the surface again on the south
side of Green river, beyond the field of the map. The rise
southward from Dismal Creek cannot be traced accurately in
many places, as the upper part of this series is cut away by
the heavy conglomerate. We only know that the rise does
take place, as we find the rocks much higher to the south,
even when the heavy conglomerate overlies them.

By reference to the accompanying cross-section, No. 2,
running nearly south from Grayson Springs Station to Green
river, the above mentioned facts in regard to the dip will be
readily seen. The lower limestone of the series is 30 feet be-
low the railroad at the station, which, by Mr. Page’s levels, is
313 feet above low water in Green river, at Brownsville. The
rocks descend to the south by a series of small faults until we
find the top of the same limestone about 20 feet above Bear
Creek, at Grayson Springs, or 150 feet above Green river.
This descent is in two and one half miles distance. The top
of Cedar Knob, near Grayson Springs, is 330 feet above
Green river, with marly shales and limestones of the Chester
Group extending te the very top. The descent is quite rapid
from this point at first, something near go feet per mile, and
then more gentle, until at the crossing of one of the branches

of Dismal Creek, near Berry’s Lick, where the upper Chester
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16 GEOLOGY OF THE

rocks reach the lowest point on this section, 110 feet above
Green river. The top of a limestone is seen lower than this
on Pigeon Creek; but this is where the upper members are
missing, having probably been cut away at the time of the
deposition of the heavy conglomerate. Near Brownsville we
have the highest Chester limestone exposed, 160 feet above
Green river. As already stated, the faults seem most abund-
ant on the northern and eastern borders of the region under
discussion. In the central region, between Nolin and Bear
Creek, faults seem to be very rare. Irregularities in the
upper surface of these rocks are, however, very great, espe-
cially where the heavy conglomerate rests upon it. These
irregularities are well shown along Green river, above and
below the mouth of Bear Creek. One half mile above the
mouth of that creek the limestone extends 50 feet above the
level of the river. At Bear Creek the conglomerate is seen
in the river banks, and the limestone near the level of low
water. Below Bear Creek, Mr. J. R. Procter reports the lime-
stone at Indian Fort as seen, 40 feet above Green river, while
one fourth mile below,it disappears below the drainage; the
top of the conglomerate at the same time descending from
235 feet to 125 feet above the river, thus showing undula-
tions equal to or greater than those in the limestone.

In the northern part of this region there are numerous beds
of marly shale, which are quite conspicuous, in their frequent
outcrop,on account of their bright colors. They range from a
dark red to bright yellowish-green. As yet, they have been
only occasionally used, in small quantities, for paints. The
colors which can be obtained by the use of these earths are
fine, and they are capable of yielding an indefinitely large
supply. Analyses of these marly shales, from a number of
places, by Dr. Peter and Mr. Talbutt, give between four and
five per cent. of potash. They would, therefore, if the potash
can be rendered soluble, be of the greatest value as fertilizers,
especially for exhausted tobacco lands. For the complete
analyses, and further information in regard to the value of
this material, see the report of Dr. Peter.
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NOLIN RIVER DISTRICT. 17

THE CHESTER COAL.

At many points near the edge of this region, on Rock
Creek, on Nolin river and some of its branches, as high as
Roundstone Creek, on Dog Creek and Cub Run, and on
Green river, there is found in the rocks of the Chester series
a thin coal. This coal has been already referred to in the
report of S. S. Lyon, fourth volume, first series Kentucky
Geological Reports, as having been found at the head of
Rock Creek. It has been observed at so many points that it
may be considered as of more than local occurrence. In fact,
it seems to be one of the best marked and most trustworthy
members of the series. It occurs at the base of a heavy lime-
stone, which is probably the lowest of the series. It has not
been seen by the writer of a greater thickness than three
inches, hence it is of no economical importance, as it is not of
workable thickness. It has served to delude some persons, in
times past, into the belief that they might find coal in quantity
to pay for working in places where only the Chester rocks
occur; but not much labor has been wasted in the search. It
usually has from a few inches to two feet of shale between it
and the limestone, and rests upon a thin band of fire-clay.
The coal is usually quite pyritous and somewhat slaty. The
overlying shale is pyritous also, containing casts of stigmarize
in pyrites. The shale contains abundant impressions of vari-
ous coal-measure plants, the leaves or spines of Lepidodendron,
Sphenoplyllum cordiates, &c. It usually immediately overlies
a thin shaly sandstone or marly shale, but is not far from the
top of the Big Clifty sandstone. The following section, at
Mr. Wise's, on the south bank of Green river, near Browns-
ville, shows the usual association of the coal:

Limestone, probably 35 fectinall, seenonly « « v o v o o v 0 4 4 . . 25  feet,
Sandstone (partly CoveTed). « . = « .« 4 4 8 b 4 b e b e e e e 40 i
Limestome ", %, . . . L i i e e e 23 v

B e Sk Bas FER BN SR SN ehin W 1 -
O] o om i s Waies Qs GREEGE NGRS SEPEE EANGY SOTME L
bl DR G ek LhDE v D wiew Weie 1 inch
Iyl ol S DG ba vis vk i i aae 3 -
BRI, 5 s bt b modd Bodh SR D s 15 *
SNER L L Gek e bk Sk gk ede &R0 e N
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The base of the limestone above the coal is at high-water
mark of Green river. The above section is a typical one of
the many which have been obtained in which this coal shows.
There is little doubt that this limestone, immediately above
the coal, is the lowest one of the series, and that the sand-
stone, at the base of the section,is one of the top layers of the
Big Clifty sandstone. ' '

Although of no economical importance, the occurrence of
this coal is of much scientific interest, in that it marks the
beginning of true coal formation at a period long anterior to
the deposition of the true coal measures. The geological
changes which its occurrence indicates are also interesting.
After the long period of quiet submersion, during which the
great thickness of the St. Louis limestone was formed, an era
of disturbed waters and rushing currents was begun, and the
coarse, massive sandstone at the base of the Chester series was
deposited. This rock bears, at many places, a striking resem-
blance to the conglomerate at the base of the true coal meas-
ures, although it has never been found carrying pebbles. As
the waters became less disturbed the sandstone grew finer
and more shaly, merging at last into a sandy shale, which, as
more silt and less sand were deposited, became a fine clay
shale, which formed the soil for the plants afterwards con-
verted into coal. Immediately following the deposition of the
slight thickness of shale above the coal, a marked and sudden
change occurred; a submersion took place in waters in which
the abundant crinoids once more began their work of lime-
stone making. The formation of coal, thus interrupted, was
not resumed until a thickness of many feet of alternated lime-
stones, shales, and sandstones had been deposited.

THE COAL MEASURES,

As already stated, this region is in reality a basin or trough,
forming a projecting tongue of the coal measures, surrounded
on three sides by the sub-carboniferous rocks. On the eastern
border, this tongue of coal-measure rocks is split in two by the
Nolin river, and we have one part capping the ridge between
96
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Nolin river and the branches of Rock and Sinking Creeks,
while the other forms the divide between the waters of Nolin
and Green rivers, extending further to the east, although the
eastern limit of the coal itself is very nearly the same in both.

The boundary of the coal-measure rocks within the field
covered by the accompanying map by Mr. Page, is about as
follows : beginning at a point on the Leitchfield and Browns-
ville road, about three miles from Leitchfield, it crosses to
Bear Creek, below the mouth of Cedar Lick Branch. From
here it continues in an easterly course close to, and on the
south side of, Cedar Lick Branch to its head, on the divide
between the waters of Bear and Rock Creeks. It then turns
a little to the north, and follows the divide between Bear and
Rock Creeks, as far north as Grayson Springs. Turning east
until Rock Creek is nearly reached, and then south again, it
crosses that stream below the mouth of Grindstone Branch,
and turns once more in an easterly direction. It continues
this course for several miles, once crossing to the north of
Grindstone Branch, but for the most part following the ridge
between that branch and the Hunting Fork of Rock Creek,
and after it passes the heads of these streams, between Sink-
ing Creek and Barton and Laurel Runs. The very eastern
extension of it on this outlier, is on a high hill called the
“Devil’s Backbone,” just east of Laurel Run, which is capped
with about 50 feet of coal-measure rocks.

Turning a little west of south, the line pursues the divide
between Nolin river and the waters of Rock Creek, crosses
Rock Creek near its mouth, and Nolin river near the mouth
of Dog Creek. It then follows in a southerly course, on the
south side of Dog Creek, for about two miles, when it once
more turns to the east, along the divide between the branches
of Dog Creek and Nolin river, and continues in that direction
until it passes beyond the field of the map. The coal-meas-
ure conglomerate forms the ridge continuously on the divide
ht:tween the waters of Nolin and Green rivers for several
miles beyond the field of the map, and then occurs in discon-

Nected outlying patches nearly to Munfordville. The south-
VOL. 11—7 ) ”
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ern boundary of this projection enters the field of the map at
the head of Cub Run. Occasional detached outliers extend
to the south, between Cub Run and Ugly Creek, even across
Green river; but the boundary of the main body runs east,
across the head of Ugly Creek from Cub Run, then turns
southeast, crosses Buffalo Creek diagonally with its course, and
pursues nearly the same direction until it reaches and crosses
Green river below the mouth of Buffalo Creek, passing out of
the field of the present report.

The limits of, and the area covered by, the coal-measure
rocks, will be much more readily understood by i'eferring to
the accompanying geological map, in which the different for-
mations are colored so as to show the area covered by each.

Within the above described limits there is a considerable
area, which is described as covered by coal:measure rocks,
where no coal will be found. The conglomerate, which is
here the first of the coal-measure rocks, covers the surface,
but the coal which lies above it, and the upper part of the
rock itself, have been worn away by long-continued expo-
sure. [t is for this reason that the map was not extended to
the eastern limits of the area covered by the conglomerate.
Coal may possibly be found on the top of some of the con-
glomerate-capped hills, beyond the edge of the map; but the
probabilities are strongly against it, and if found, it will be in
extremely small areas—mere patches as it were.

In the outlier north of Nolin river,coal has been found as far
east as the head of Barton's Run, and will probably be found
still further east, if sought for in the right place, although it
probably does not extend as far as the indicated eastern limit
of coal-measure rocks. Reports were heard in regard to coal
as far east as the mouth of Roundstone Creek, on Nolin river:
but on examination, it proved to be the Chester coal already
described.

Between Nolin and Green rivers, coal has been found on
Dog Creek, on Longfall, between Bfier and Bylew Creeks, and
between Bylew and Buffalo Creeks; but it has not been found
further east than the heads of these streams, nor is it prob
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able it will be. The conglomerate forms the ridge at the head
of these streams, and for a long distance east, and it is so near
the surface, that it is probable the coal has been all removed.
This is also the case toward Green river, although in the main
ridges the conglomerate is covered, so that there is a possibil-
ity of finding the coal at many places.

Reference has been made, in the discussion of the topo-
graphical features of this region, to two heavy sandstones,
which are the prominent agents in the determination of the
topography of the coal field. These two sandstones are the
most prominent features in the geological structure, and where
they prevail a very different succession of rocks is found.
They are: the conglomerate at the base of the coal measures,
and a heavy, massive, rarely conglomeratic sandstone, which
has been called by Lyon, in the fourth volume, first series
Kentucky Geological Reports, the fifth sandstone of the mill-
stone grit series—a series of rocks beginning with the St.
Louis limestone, which he termed ‘ the cavernous member of
the sub-carboniferous limestone,” and extending up into the
coal measures. It includes, therefore, what is now identified
by Mr. Norwood as the Chester series, and the lower portion
of the coal measures. This sandstone, which he termed the
fifth sandstone, is in this vicinity not the fifth sandstone above
the St. Louis limestone, but the fourth. The name, therefore,
is for this region incorrect, and will be discarded. In its place
it will be called the Bee Spring sandstone, from the Bee Spring
in Edmonson county, where it is well shown in its character-
istic features.

The principal problems in the geology of this region are in
connection with the occurrence of these two sandstones:; and
for this reason, and to lead to a correct understanding of the
stratigraphy, a description will be here given of their character
and distribution.

THE CONGLOMERATE.

The first of these sandstones, the conglomerate proper, in
the northern part of this region, is usually thin, and often
9
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wanting altogether. In the northwestern portion of the field
under discussion, on upper Bear Creek and its branches, it is
either absent altogether, or present as a coarse, non-conglom.
eratic sandstone. Where found, it is usually only from 15 to
25 feet thick, though occasionally a little thicker. This is its
usual thickness north of Nolin river and east of Rock Creek,
and it is well marked by the pebbles it carries. Here, more
than in any other part of this region, the conglomerate and
the coal-measure rocks above are affected by the faults, which
have been referred to as so frequent, in the Chester rocks,
South of Nolin river, which is here running nearly west, the
conglomerate thickens rapidly,. West of Rock Creek, and
between Nolin river and Bear Creek, for about fifteen miles
south, the conglomerate is not seen, at any place, more than 50
feet in thickness, while it is usually about 25. It is also found
of about this thickness east of Nolin river, between Brier,
Longfall, and Dog Creeks, not extending, however, near to
the heads of any of these streams. The limit of the area,
where the conglomerate is of this unimportant thickness, is
a line somewhat irregular and broken, extending from Bear
Creek, above the mouth of Beaver Dam Creek, in a general
east-northeast course, crossing Nolin river at the mouth of
Dismal Creek, then across Brier, Longfall, and Dog Creeks,
until it passes beyond the field of the map. From this line
south to Green river, and beyond, the conglomerate is of
great thickness, ranging from 60 to 190 feet. This thick-
ening gives us a very different geological section north and
south of the line. It is often very sudden in its occurrence,
and seems to be effected by the cutting away of several of
the underlying Chester rocks. This is finely shown, in one
case, near the mouth of Dismal Creek. Here, upon the west
side of Nolin river, is a section exposed, showing two sand-
stones and two limestones, as follows:

Pebbly iron ore, thickness not seen,
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Level of Nolin river.

On the opposite side of Nolin river, in full view, and not
more than one fourth of a mile distant, is exposed the well-
known Dismal Rock. This is a vertical cliff of conglomerate
sandstone, resting upon the lower limestone of the section just
given. The total height, as measured by Mr. Page, is 165
feet, of which the conglomerate forms 130 feet.

The section is as follows:

Level of Nolin river. _

The top of this rock, as nearly as can be determined with a
hand level, is on a level with the top of the upper sandstone
of the section just given. We thus see that the currents
which have deposited this rock, have cut away about one hund-
red feet of the Chester rocks, and deposited in their place the
heavy conglomerate sandstone.

This sudden thickening is well shown by cross-section No.
4, from Nolin river to Bear Creek, along Dismal Creek, and
down Mill Branch. The thickening at this place, from 25 to
130 feet in one fourth of a mile, is all downwards. At other
places it seems to be accompanied by a rise in the top of the
conglomerate, as well as by an increase in depth.

A large portion of this region is underlaid by this conglom-
erate, where it is at its greatest thickness. It forms a great
iregular mass, with the line of its greatest thickness extending
ina course nearly east-northeast. It forms the divide between
the waters of Nolin and Green rivers, on the very eastern bor-
der of the region covered by Mr. Page’s map. Along this
fidge it is very prominent, presenting many bold escarpments,
and ranging from 8o to 130 feet in thickness. It does not,
however, until within the field of the map, extend in any great
width to the north or south, Cane Run, Cub Run, Ugly Creek,
and other branches, head in the thick conglomerate, but soon
Pass through it, and have their valleys altogether in the Ches-
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ter and St. Louis rocks. As already stated, it extends to the
southwest, and crosses Green river below the mouth of Buffalo
Creek. Green river cuts its way through it for some distance
west of the mouth of Bear Creek. Its limit to the south of
Green river has not yet been accurately determined.

From the north line of the coal measures, where the con.
glomerate is first seen, to the center of its greatest thickness,
there is an increase from north to south from 25 to 180 feet.
On the southern edge it disappears abruptly, while from 75
to 130 feet thick. There is some thinning in that direction,
but it is slight in comparison with that to the north. The
greatest thickness known is on the upper part of Dog Creek
and its branches. Here it is found as high as 180 feet in thick-
ness. On Piney Branch of Dog Creek there is a single cliff
exposure of this sandstone called the ‘ Buzzard Roost,” where
160 feet is seen in one face, and 175 feet is the total thickness.
The stream here has cut away the base of the sandstone, and
formed a rock house of considerable depth and unusual height.
The stream here has not cut to the bottom of the sandstone,
although the Chester limestone is seen a short distance below.
There is in the valley of this branch either a remarkable and
rapid dip to the north, from the head of Buffalo and Ugly
Creeks, or there is a total thickness of the conglomerate of
nearly 275 feet. In less than two miles, going north from the
head of Ugly Creek, the distance from the top of the conglom-
erate on the ridge to the base in the valley is 275 feet. There
is, in this distance, room for considerable dip, which probably
accounts for the apparent great thickness. The conglomerate
has not been found at any point, where the observation was
free from possibility of error, of more than 180 feet thickness.
Dog Creek cuts its way through the thick conglomerate for
nearly its whole length, only emerging from it within the last
two miles.

Of the streams flowing into Nolin river, Pigeon and Pine,
Bylew, First and Second Creeks cut through it from head to
mouth, Beaver Dam and Gulf Creeks, and all their branches

of the tributaries of Bear Creek, do likewise, as also Indian
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Creek and the other streams flowing directly into Green river
from the north, between Nolin river and Bear Creek.

Bylew Creek cuts longitudinally through the very thickest
of the conglomerate, and the result is, that, in its tremendous
cliffs and narrow gorge-like valley, as well as the magnificent
views which it presents, it is unequaled in this region.

In all the region covered by this thick sandstone, exposures
of from 80 to 125 feet in one face are frequent. Its outline is
by no means regular, but varies greatly, being full of indent-
ations and projections, so that the direction already given as
the line of the axis of greatest thickness is to be understood
as approximate only.

The rock has evidently been deposited by very swift-moving
currents of water. This is proved by the character of the
rock itself, which, where the thickening is rapid and great, as
on Nolin river, is composed chiefly of large quartz pebbles,
many of them larger than a hen’s egg, with barely enough
. sand to cement them together.

These masses of pebbles have only been found near the
bottom of the sandstone, where it is at nearly its maximum
thickness, and near the border. The pebbles gradually dimin-
ish in frequency as we approach the top, where they usually
are found in thin, irregular layers, with a considerable thick-
ness of sandstone between, which is almost or entirely free
from pebbles, There is also a gradual diminution in the num-
ber of pebbles from the east toward the west and north. At
many places on Bear Creek, where the sandstone is still of
great thickness, it is hardly conglomeratic at all. It is also
noticeable that where the conglomerate is thin, the pebbles
are not nearly so abundant. As we approach the northwestern
portion of this region the pebbles disappear almost entirely,
and the sandstone itself is erratic, sometimes present and
sometimes not, and, where present, is recognzied only by its
position. I am informed by Mr. Norwood that still further
west, along the line of the Louisville, Paducah and South

western Railroad, there is no true conglomerate found at the
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base of the coal measures on the eastern border of the coal
field.

This coarse, pebbly sandstone can only have been deposited
by very swift currents of water, and only such were energetic
enough to wear away the rocks which the conglomerate re-
places. From the character of the rock these seem to have
acted with the greatest force from the east, or, more probably,
from the southeast, as we find the conglomerate thinning, and
finally disappearing to the north, while it changes character to
the west, while still retaining a considerable thickness. West
of Bear Creek there are indications, although the region has
not been examined in sufficient detail to make the assertion
positively, that the sandstone, instead of dipping beneath the
surface entirely, gives place to a great thickness of shales,
which occupy nearly the same geological position. Should
this, on more thorough examination, prove to be the case, it
will furnish additional strongly corroborative evidence of the
statements just made in regard to the direction of the cur-
rents which deposited the sandstone.

Further than this, in the eastern portion of this region, be-
tween Nolin and Green rivers, at the heads of Bylew, Brier,
and Longfall Creeks, there is a second strongly marked con-
glomerate, at a distance of about 30 feet above the lower,
with a coal bed between. Further south and southeast the
two conglomerates seem to unite. To the northwest the
upper conglomerate changes character, becomes rarely con-
glomeratic, is thin-bedded and shaly at places, and consid-
erably thicker. It seems here to be identical with the Bee
Spring sandstone. Between Brier and Bylew Creeks it is full
of pebbles, but they rapidly disappear towards Nolin river.
This apparent identity is shown in cross-section No. 1, from
Leitchfield to Mammoth Cave.

The occurrence of this second conglomerate in the eastern
part of this region above a coal, indicates a long-continued
action of rapid currents from this direction, continued and
repeated after the elevation and change of conditions in the

other portion of this region. which accompanied the deposi-
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tion of the coal. It is worthy of notice that this sandstone
changes its character to the northwest much more rapidly
than the main conglomerate.

The pebbles of the conglomerate are of quartz, usually
white, though occasionally a few are found of rose color or
jaspery quartz, but never of any other material.

THE BEE SPRING SANDSTONE.

This sandstone, for all that region north of the line which
has been given as the northern limit of the heavy conglom-
erate, is by far the most prominent member of the geological
column. It is most extensively developed between Nolin river
and Bear Creek, where it shows abundant exposures of from
soto 60 feet. It lies near the top of the ridge, and has served
to form it into a comparatively even, gently rolling table land.
Near the northern edge of the coal-measure rocks this sand-
stone has changed its position, become thinner, and is difficult
of identification. There is also here a change in the position
of the coals, as will be shown further on. It is not until about
five miles south of the extreme northern border that this
sandstone reaches its maximum thickness. It then extends
for about seven or eight miles south, varying very little in
its thickness until south of Dismal Creek, and on the head
streams of the different branches of Sycamore Creek, when it
becomes thin, rises rapidly to the south, and finally disappears.
The position and character of the sandstone here are some-
what obscure. It is usually covered, and very rarely seen out-
cropping in position. It is certain that it thins rapidly when
it comes to overlie the heavy conglomerate. As the conglom-
erate thickens this sandstone thins. South of Beaver Dam
and Pigeon Creeks it has not been recognized, nor is there
any indication of its presence shown by the slopes of the hills.

The thickening of the conglomerate and the disappearance
of the Bee Spring sandstone take place within a comparatively
short distance—about two miles. The character of the change

in the conglomerate can be determined, as it is frequent in
10§
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outcrop; but all is obscure in the change and final disappear-
ance of the Bee Spring sandstone.

This sandstone north of Bee Spring is usually quite coarse,
and, in a few instances, contains small pebbles; but these arc
rare. It is remarkable for the great number of springs which
issue from its base. Most of the streams head in this sand.
stone, and at almost every branch there is found a spring
issuing from its base. Many of these springs are strongly
chalybeate.

The sandstone is here coarse at the bottom and somewhat
shaly at top, so that the top is frequently covered. When
pebbles occur, they are usually small, and lie between the
layers of the sandstone.

North of Nolin river and east of Rock Creek this sandstone
changes character somewhat, becoming thin-bedded and shaly.
It is, therefore, not nearly so conspicuous. Exposures of it
are comparatively scarce; but its presence is indicated by the
topography. It forms the divide between Nolin river and the
branches of Rock Creek, where the top of it is from 325 to
400 feet above Nolin river, rising towards the east.

South and east of Nolin river, between that stream and the
line of the heavy conglomerate already given, there is a trian-
gular area, including the field crossed by Brier, Longfall, and
Dog Creeks, in the lower portion of their descent, where this
sandstone is found, sometimes shaly and sometimes conglom-
eratic. As shown by cross-section No. 1, from Mammoth
Cave to Leitchfield, this sandstone here occupies the same
position as the upper conglomerate, and is doubtless identical
with it, although north of Brier Creek it is much thicker. It
is, however, found conglomeratic between Brier Creek and
Mt. Vernon Mill, on Nolin river.

GENERAL SECTION.

As shown in the description of these two great sand-rocks,
there are sudden and great changes in the order and thick-
ness of the various rocks of this region, so that for the whole

region,a general section cannot be given which will be of any
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service in accurately indicating the order and thickness of all
the rocks. For a large portion of the region, however, in the
already described field, where the Bee Spring sandstone has
its best and most characteristic development, a general sec-
tion can be given,which will show with considerable accuracy
the order and thickness of the various rocks, as follows:

General section of the coal-measure rocks east of Bear
Creek, and north of Beaver Dam and Pigeon Creeks, Edmon-
son and Grayson counties, Kentucky:
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Tup of Chester limestone,
This section applies very well for most of the region between

Nolin river and Bear Creek; also for.the region between Bear
and Rock Creeks, except at the very edge of the coal-measure
rocks, where there is some thinning out. It will also answer
for a portion of the country east and south of Nolin river.

For the region of the heavy conglomerate it is difficult to
give a general section, for the reason that the rocks above
are almost always covered. There is rarely more than 100
feet thickness of material overlying the thick conglomerate,
although at a few of the highest points it reaches 150 feet.
As evidenced by the slopes, this is mostly shale or shaly sand-
stone, These are also the most prevalent in wasted outcrops,
on the hillsides. A complete section of the rocks above the
heavy conglomerate has not been obtained anywhere in this
region. The nearest approach to this was at Stevens' coal
bank, on the west bank of Bear Creek. This section was
partly made from statements of Mr. Stevens in regard to the

rock passed through in sinking a trial shaft near his entry.
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SECTION AT STEVEMS' COAL BANK.

Top of hill,
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Hed of Bear Creek.

This section shows more sandstone,than is indicated at most
places above the conglomerate.

Between Nolin river and Rock Creek, and in the corres-
ponding country across Nolin, below Dog Creek, the same
trouble is experienced in obtaining a complete section, owing
to the scarcity of exposures. The conglomerate, here thin,
and the Bee Spring sandstone, usually shaly, are here pretty
well defined, as also the Nolin coal, resting immediately upon
the conglomerate; but the space up to the Bee Spring sand-
stone is uniformly covered, and it is still a matter of uncer-
tainty whether the coal, which at other places is just below
that sandstone, is present-or not.

Near the northern limit of the coal-measure rocks, changes
are again so frequent that a general section cannot be given,
that will be of any service. The Bee Spring sandstone here
is thin and shaly when present; as well as the conglomerate,
it is difficult of identification. At places the sandstone, which
seems to represent the conglomerate, is close down to the
Chester limestone, with not more than two or three feet of
marly shale intervening ; while at other places, within a short
distance, it is fifteen feet above the limestone, and a coal
occurs between.

There is a well-marked rise in the recks, from both north
and south, towards the head of Canoloway Creek and Long
Branch of Bear Creek. This is well shown by cross-section
No. 2, south from Grayson Springs Station, and No. 1. from
Mammoth Cave to Leitchfield. From here the rocks dip rap-

idly north for about two miles, and then rise again rapidly, in
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conformity with the rise of the Chester rocks. The changes
:n the character of the rocks, here, are somewhat obscure,
as is also the equivalency of the coals. If the sandstone last
described be the conglomerate, the lowest coal is a sub-con-
glomerate, without doubt. If, on the other hand, the lower
conglomerate has disappeared, and the sandstone above is the
equivalent of the Bee Spring sandstone, we have a section
which does not differ so greatly from that further south.

The following will serve as an instance of the rapid changes
in the rocks of this region: On Miller's Fork of Bear Creek,
at the Gravelly Lick, a coal is seen which is only eight feet
above the limestone; a little above, the sandstone, 40 feet
thick, is seen, with a covered space of 15 feet between it and
the limestone, in which space the coal will undoubtedly be
found. On the next branch below, to the west, the sandstone
is found close down to the limestone, with only about three
feet thickness of shale between. About one mile further west,
just across Bear Creek, in the Leitchfield road, the coal is
exposed about 12 feet above the limestone. Above the coal
is a space of 4o feet, mostly filled with shale, and then a sand-
stone 26 feet thick. In this short distance the coa! disappears
and reappears, while a thickness of 4o feet of shale comes in
below the sandstone.

A fine section is here exposed which shows quite character-
istically the many shales, marly shales, and shaly sandstones
of the upper Chester Group.

The section is as follows:
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COAL.

By reference to the general section for the region between
Bear Creek and Nolin river, north of Beaver Dam and Pigeon
Creeks, it will be seen that there are here three coals, The
first of these rests close upon the lower conglomerate; the sec-
ond underlies the Bee Spring sandstone; and the third rests
immediately upon it. Of these, the first is the only one which
has been found of workable thickness over any considerable
area. The second is reported as 30 inches thick at some
places; but it has not been seen by the writer of this of over
18 inches thickness, and in most places it is not more than 12
inches. The third coal has not been found of workable thick-
ness; it is usually only from 8 to 12 inches. The first of these
coals was called by Dr. D. D. Owen, in the first volume, first
series, Kentucky Geological Reports, the Main Nolin coal, a
name which, until the numbering of the coals in the western
coal field is finally determined upon, will be retained here. It
is the equivalent of Coal L of Mr. Norwood’s section along
the line of the Louisville, Paducah and Southwestern Railroad.
These three coals are quite persistent over all that area where
the Bee Spring sandstone is characteristically developed.

The normal distance of the Nolin coal above the Chester
limestone is from 20 to 30 feet. The second coal is 40 feet
above this, and the third 70 feet above the second. These
distances are subject to some slight variation, but within the
above limited area this is not great. This section holds good
to within three or four miles of the northern edge of the coal-
measure rocks, where the changes in the general stratification,
which have been already referred to, affect also the position

of the coal beds.
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We have not here, in any one section, more than two coals
exposed, and as we approach the border of the coal-measure
rocks but one is found. The following section, on Long
Branch of Bear Creek, near Eli Decker's, will serve to show
the position of two coals:

Coal v & = = = - 2 4 = 5 = s s s s = s omowoE s or s o omomoE oA owow oA 1 foot
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Top of Chester limestone.

Between the base of the sandstone and the limestone there
is found, at another locality on this branch, a marly shale be-
longing to the Chester Group. On the next branch north,
called Miller's Fork, there is a coal between this sandstone
and limestone.

The changes which take place in the rocks here are well
shown by cross-section No. 2, from Grayson Springs Station to
Green river. [East of this region, on Rock Creek, and beyond,
it is also difficult to give a general section, as good exposures
are comparatively rare, and there are frequent changes in the
character of the rocks. But one coal is here known near the
border of the coal measures. This, between Rock and Bear
Creeks, is usually only from 10 to 20 feet above the Chester
limestone. It has been opened for local blacksmiths’ use at
Thomas Higdon's, on Cedar Lick Branch of Bear Creek; at
John Skagg’s, on Dice Branch of Rock Creek; at Lec. Hig-
don’s, on Pearson’s Branch of Rock Creek; and at numerous
other places. The coal frequently carries a bed of iron ore
resting upon it. The ore is a very fair quality of limonite,
changing to carbonate as it is followed into the hill, and is
from five to eight inches in thickness. The coal itself is from
20 to 27 inches thick, and of very good quality.

In
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East of Rock Creek, in the corner between that stream and
Nolin river, there has been but one coal recognized. This ig
usually 20 to 30 feet above the limestone, resting almost im-
mediately upon the conglomerate, with only the intervention
of a few feet of shale and fire-clay. At one locality,a place
was seen where another coal is said to have been formerly
exposed, but it is now covered, and there is no evidence of its
existence, If there be a coal here, it is about 50 feet above
the first. The rocks are so generally covered that it has been
seen at no other place.

The coal resting upon the conglomerate has been very much
disturbed, in the ridge between Rock Creek and Nolin, by
frequent faults, which are upon both sides of the ridge. The
faults scem to be a series of down-throws or step faults, which
follow around the main ridge. They are usually of small ver-
tical extent, hardly ever over 50 feet; but there are a number
of them, so that we find the coal at very different heights,
dipping, apparently, very rapidly towards both streams, but
rcally carried down by the faults. The greatest thickness of
this coal seen here, at any place, was 28 inches; but it is re-
ported, at other places, as three feet and over. The Bee Spring
sandstone caps the ridge here, and it is probable the coal, close
below it, will be found, on searching in the proper place.

Across Nolin river but one coal has been found. This is the
equivalent of the Main Nolin coal, with the sandstone above
changed to a conglomerate, and the distance hetween consid-
erably lessened. Near Mt. Vernon Mills,the Bee Spring sand-
stone is developed very characteristically, about 30 feet above
the coal, which is here exposed nearly two feet thick, and the
bottom of the coal still covered. Resting upon the coal is an
eight-inch bed of iron ore of good quality.

On Long Fall Creek, at the Old Thompson bank, the coal
is very near the top of the lower conglomerate; but the over-
lying rocks are so covered that it is impossible to determine
them exactly. Higher up on the creek,the upper conglomer:

ate 1s found above the level of the coal. The coal here was
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covered at time of examination, so that its full thickness was
not seen, but it is reported to be something over three feet.

As shown by cross-section No. 2, from Mammoth Cave to
Leitchfield, the coal rises rapidly toward the southeast. Be-
tween Brier and Bylew Creeks, it is found overlying about 70
fect of conglomerate, and close under a second conglomerate
35 feet thick. The coal is near the overlying sandstone, with
a covered space of 25 feet between it and the lower. This is
the most southern exposure of this coal with the overlying
conglomerate. On the head of Bylew Creek, the conglomer-
ate consists of two members, with a covered space between,
in which the coal belongs; further south and east, the con-
glomerate is seen solid from 100 to 180 feet thick, without
division. The coal occurs at the head of Mill Branch of
Bylew Creek, some distance south of the main stream, resting
immediately upon the heavy conglomerate, and with no evi-
dence of the existence of a higher one. There is here an iron
ore above the coal, but the thickness of neither ore nor coal
was seen. The coal here has risen about 60 feet from where
last seen, on the head of Brier Creek. Further west, at the
head of Piney Branch of Nolin, the coal is seen, apparently
thin, resting close upon the conglomerate, which is 140 feet
thick. No coal, except the thin sub-limestone coal, has been
found further east, along the main ridge between Nolin and
Green rivers, than the head of Brier and Bylew Creeks; nor is
it probable that there will be, in any quantity, as the conglomer-
ate is very close to the surface, sometimes not covered at all,
and hardly ever with more than 3o feet of overlying material,
Il the coal is found, it will only be on the isolated hills where
there is enough overlying material to protect it.

North of the main dividing ridge, between Dog Creek and
Nolin river, coal is found further east than on the main ridge,
i the conglomerate is somewhat lower, and there is a greater
thickness of overlying material. It will not probably be fourd,
however, a great distance east of Dog Creek, as the rocks rise
fapidly in that direction, bringing the conglomerate close to

the surface,once more. South of Bylew Creek, between Nolin
VoL, 1.—8§ 13
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and Green rivers, there is not a large area where the coal will
probably be found, as the conglomerate comes close to the
surface, except on the main dividing ridges between Buffalo,
Bylew, First, and Second Creeks. Along the ridge which the
Houchin's Ferry road follows, there is from 40 to 75 feet thick-
ness of rock above the conglomerate, until within two miles of
Green river, so that, here,the coal has probably been protected
from erosion. Of the region, therefore, between Nolin and
Green rivers, only that part situated between Nolin river,
Bylew, and Dog Creeks, from Wolf Branch down, stated ap-
proximately, is furnished with a trustworthy deposit of coal.
Beyond this, where found, it is only in detached masses.

Between Bear Creek and Nolin river the Main Nolin coal
occurs very regularly and of good thickness, from Decker
Branch of Bear Creek south to Green river. Until south of
Dismal Creek, the rocks preserve nearly the order and thick-
ness shown in the general section, Here the two coals, below
the Bee Spring sandstone, are best developed. From Bee
Spring Branch of Dismal Creek south, the Bee Spring sand-
stone begins to grow thin, and gradually disappears; the coal
close below it is seen no more, and the main coal rises rapidly
to the south with the thickening conglomerate. From hert,
south to Green river, this coal is seen at many places, resting
close to the heavy conglomerate. The character of the over
lying rocks has changed, and no further trace of the second
coal is seen. At the Stevens coal bank, near the mouth of
Bear Creek, on the west side, as shown by the section already
given, there is a thin coal 85 feet above the main coal; but
this is the first instance where it is clearly shown.

From Decker Branch to Dismal Creek,the main coal is seen
exposed in almost every branch of both Nolin river and Bear
Creek. South of Dismal Creek, it is seen close to Nolin river,
at Watt Merideth's, above the mouth of Pigeon Creek; butit
has not yet been seen in the region drained by Pigeon, Pine,
or Indian Creeks. If sought for,at its proper place,above the
conglomerate, there is no reason why it should not be found

on Pigeon and Pine Creeks, as the conglomerate is, at many
T4
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places, overlaid by a sufficient thickness of rock to protect the
coal. Over a larger portion of the area drained by Indian
Creek, as well as the other branches of Green river entering
near Brownsville, the conglomerate has been so nearly de-
nuded that it is very doubtful if the coal will be found. If
found, it will be only on the highest ridges. In the drainage
of Bear Creek, as might be expected from the dip of the
rocks, the conglomerate is covered much deeper, and the coal
occurs more regularly and over a wider area. It is seen on
Sycamore Creek, between Sycamore and Beaver Dam Creeks,
on Gulf Creek, at numerous old openings on Bear Creek,
near Green river, at the Stevens bank, where the coal is now
being mined, and on a short branch entering Green river, just
above the mouth of Bear Creek.

At none of these places has it been opened for more than
local use, except at the Stevens bank. This is the only local-
ity within the field of the present report where the coal has
been mined under ground. It is put into boats on Bear
Creek, which is here navigable, and carried down Green
river. Throughout the rest of this region the coal is only
opened by stripping occasional patches for the blacksmiths
of the neighborhood. These openings are usually in the
beds of streams, where the coal has been found originally
washed bare by the stream. From their position these open-
ings fall in or fill with water almost as soon as they are aban-
doned, and the coal becomes covered, so that it is impossible
to see its full thickness. In many cases, therefore, the thick-
ness of the coal bed has to be taken from the report of those
who formerly dug the coal. This is a very untrustworthy way,
as the thickness is hardly ever measured accurately by the
digger, and in reporting it afterwards, the tendency is almost
always to exaggeration. The usual thickness of the coal,
reported at these places,is from three to four feet. In some
cases it is reported at four feet, with a heavy slate parting;
but usually no notice is taken of the partings, and the total

thickness is reported,as remembered by the digger.
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The average thickness of the Main Nolin coal throughout
the region just described, where it has been seen by the writer,
is three feet. At many places, where it was reported much
thicker, it was found, on examination, that a slate parting or
very bituminous slate, which often occurs at the base of the
coal, had been measured with the coal, thus greatly increasing
its thickness.

It is, however, over most of this field, a trustworthy three.
foot coal, and,at many places, it shows free from any parting.

The following section at Knob Lick, near Dismal Creek, is
fairly typical of this coal over a large region:

Liay‘ shale, bituminous at bottom . . . . . + + .« =+« . . s e+ o+ 3 Feet,
oaL s i R TR e e B v e mowid e e Ko 3 * 1 inch,
Very bituminous slate . . . . . . . . . . L L0000 L .00 L 4 inches.

Bitominous slate. . . . . . . . . ¢« & ¢ o i c e e e e e e s s s | L

QUALITY,

Of the quality of the coals of this region nothing is accu-
rately known, except of the lowest or Main Nolin coal. The
other coals are thin, and so rarely exposed that it is difficult to
get fairly representative samples. Moreover, not being of
workable thickness, it was not considered as of sufficient im-
portance to warrant any great expenditure of time in endeav-
oring to procure samples of them.

Of the Main Nolin coal a number of analyses have been
made, both from single specimens and from carefully averaged
samples,

The following analyses of this coal, by Dr. Peter and Mr.
Talbutt, will serve to show its quality :
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No. 1 is an average sample, taken by myself, of the coal
from the Stevens bank, Butler county.

No. 2 is an average sample, taken by myself, of coal from
Tar Lick, near Dismal Creek, Edmonson county.

No. 3 is an average sample, by Mr. J. R. Procter, of coal
from same locality. -

No. 4 is a single specimen from same locality.

No. 5 is an analysis of a single specimen from Knob Lick,
Dismal Creek.

No. 6 is an average sample, by myself, from a small outcrop
of coal on Mill Branch of Bear Creek. The outcrop from
which the sample was taken was so small that it cannot be
safely considered as a representative sample.

Nos. 7 and 8 are analyses of single specimens from the
same locality.

No. g is an analysis of a single specimen from Shoal Branch
of Bear Creek.

No. 10 is an analysis of coal from Gravelly Lick, Miller's
Fork of Bear Creek. The sample was taken by myself from
a very small outcrop, and cannot be considered as an average
of the whole bed.

No. 11. Coal from Brushy Branch of Canoloway Creek;
average sample by myself.

These analyses, with the exception of Nos. 6 and 10, show
a coal of quality which entitles it to rank among the best of
Western Kentucky. The superior quality of the lower coals
of the western part of the State has been frequently noted,
and is well shown by the above analyses of the Nolin coal, the
lowest of the series. The coal varies considerably,at different
places,in the amount of sulphur present, but is otherwise, usu-
ally,a moderately dense coal, which stands exposure remark-
ably well, and apparently is sufficiently fat to produce a good
coke. At some places the coal is so bituminous that the bitu-
men flows from the base of it, giving rise to *“*Tar Springs.”
This is the character of the coal at the Tar Lick, analyses of
which have just been given. At some places where the coal
shows the most sulphur, the sulphur is present in a layer or

11y
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parting of pyrites, which is so thick and persistent that it can
easily be rejected when mined, and the remainder of the coal
left comparatively free from sulphur.

IRON ORE.

The iron ores of this region are abundant and valuable. It
is one of .the most richly endowed undeveloped localities in
the State.

Iron ores are found in association with the rocks of each
geological age in this region, but they are by no means uni-
formly distributed, nor are they of uniform quality. The
region is as yet almost wholly undeveloped, and but little pick
and shovel prospecting has been done; so that it is in many
cases, impossible to tell of the quantity of ore present when
outcrops are found. Doubtless the ores which have been seen
will be found, on further investigation, to be more extensive
than at first supposed, and ore will be found, at many localities,
where it has not been discovered, as yet. It is, therefore, not
to be considered as evidence against the continuance of an
ore, that it has not been seen at certain localities, unless it has
been dug for, or the situation is such that, if present, it must
have shown in outcrop.

The ores of this region are mostly in stratified beds, con-
formable to the rocks with which they are associated. The
ores are both limonites and siderites, or earthy carbonates.
There is, however, an exception to the rule as to the char-
acter of deposit just stated. This is found in the lowest ore
of this region, associated with the St. Louis limestone. It is
found in the surface clays where the limestone has been much
eroded. The ore is thinly scattered, at a great many locali-
ties, where the St. Louis limestone is the prevailing rock; but
within the field, covered by the present report, it is not appa-
rently in any quantity. The deposits are limited and irregu-
lar, and seem to have been formed by the segregation of the
ferruginous matter, which was disseminated in small quantities,
through the limestone, before its erosion, As the limestone was

dissolved away, the iron and the silicious matter in the lime-
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stone remained unaffected by the agencies which effected the
solution of the limestone ; the iron separating to itself formed
the deposits just described, and the silicious residue formed
the surrounding clays. The ore is a limonite, which, in some
cases, seems to be the original mineral, and, in others, is
derived from pyrites, as is shown or proved by the pseudo-
morphs of limonite, after pyrite found and by the presence of
pyrites in the center of some of the largest pieces of ore.
This ore is the geological equivalent of the Cumberland river
limonites of the western part of the State, which are so valu-
able and so well known; but it is by no means as abundant.
There are numerous places where this ore shows in quantity
sufficient to justify working on a small scale, if there were
any market for it,or means of shipment; but it does not show
cnough,at any one place, to justify a reliance upon it as a basis
of ore supply for a furnace. The ore is usually of excellent
quality, except when injured by the presence of sulphur; but
these cases are comparatively rare. It is rarely ever mixed
with chert or flint, and is not often silicious to an injurious
extent. There were, formerly, iron furnaces in Hart county,
which are said to have used ore which is the same as this,
with charcoal as fuel, but they are not now in operation, and
nothing definite has been learned in regard to them.

The other ores of this region, found in both the Chester
and the coal-measure rocks, are stratified deposits of earthy
siderite or carbonate of iron, and limonite or hydrated perox-
ide of iron,derived from the carbonate. At most places only
the limonite has been seen; but it will doubtless be found to
change to siderite on following it underground, where there is
a sufficient covering to protect it from oxidizing agencies.

At a number of places,ores have been found associated with
the rocks of the Chester Group, usually resting upon lime-
stone. On Napper and Saltsman’s branches of Bear Creek,
there are several exposures of a lean-looking ore, from two
to two and one half feet thick. The ore consists of a silicious
matrix, inclosing many small nodules of comparatively pure
limonite. The ore here rests close under the conglomerate,
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upon a limestone which is probably the upper one of the
series. An analysis was made by Dr. Peter and Mr. Talbutt
of an average sample, collected by myself, from an exposure
of this ore on Stillhouse Branch, with the following results:
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This shows a high per centage of silica, combined with a
low per centage of iron—a combination which renders the ore,
for the present at least, of little value.

On Caney Branch of Gulf Creek, one of the lowest branches
of Bear Creek, on the farm of Jacob Souders, there is found
an ore of excellent quality, a limonite, so far as seen, of re-
markable purity. It appears to be in a bed or stratum of
about two feet thickness, resting under shales, upon or near
the top of a limestone, the exact equivalency of which was not
determined, as the exposure was small, and the undulations
or irregularities of the strata soon carry it below the bed of
the creek, both above and below. The heavy conglomerate
sandstone, showing cliffs from 50 to 100 feet high, is seen
immediately above the ore; but the base of it is covered, so
that the exact distance of it from the ore could not be ascer-
tained; but it is probably not over from 10 to 20 feet. This
sandstone comes down to the bed of the creek, both above
and below the locality where the ore and the limestone are
ecxposed. The distance within which the limestone is exposed
above the drainage is from one third to one half mile along
the Creek. The limestone is probably not the upper member

of the Chester Group, as it is in the region of the heavy
120



NOLIN RIVER DISTRICT. 43

conglomerate, where the upper members of the Chester have
probably been carried away at the time of the deposition of
the conglomerate. In quality this ore is among the best of
this region; and if it can be found to extend over any great
area, it will prove one of the most valuable. It has been
found outcropping in considerable quantities on the farm of
M. Honaker, on Green river, above the mouth of Bear Creek.
Enough is here seen to indicate with considerable certainty
that this is the same ore, and that it is present in considerable
quantity. At numerous other places, traces of this ore have
been found, but nowhere else so promising. At other locali-
ties, where the Chester are the prevailing rocks, small surface
outcrops of ore have been found; but as yet they have not
been prospected, and it is impossible to tell anything defnite
as to the amounts. It is probable that, with careful prospect-
ing, many of these will be found more valuable than now sup-
posed.

The first iron ore of the coal measures rests immediately
upon, and, in fact, is often mingled with, the conglomerate.
The ore varies largely in its character, but is usually distin-
guishable by the quartz pebbles which are scattered through
it in greater or less quantities.

The exact relation which this ore bears to the coal which
rests close to the conglomerate is still a matter of some obscu-
rity. At some places the coal has been seen resting imme-
diately on the conglomerate, and at others the pebbly ore
occupies exactly the same position; but a satisfactory sec-
tion, showing the two together in one hill, has not been
obtained. At Watt. Merideth’'s, on Nolin river, above the
mouth of Pigeon Creek, the ore was found on the surface, in
a position which indicates that its position is below the coal.
The coal was found in sinking a well, and no ore was found
above it, thus indicating with certainty that the position of the
ore is here below the coal, although it cannot be far. Further
southwest, on Beaver Dam Creek, the coal is seen resting
almost immediately on the conglomerate, with no room for the

ore below, and no sign of its presence above. It is by reason
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of the uncertainty that attaches to the relative position of ore
and coal, that the lines indicating their places have not been
carried south of Pigeon Creek, in the cross-section No. 2, from
Grayson Springs Station to Green river. Further north, at
many places in the region north of the heavy conglomerate,
an ore is found resting upon the Main Nolin coal, which, in its
turn, rests close to the conglomerate, with no ore between,
This ore differs in character from the other; is usually leaner,
more porous, thinner, and does not carry any pebbles. Its
usual thickness is from six to eight inches, although occasion-
ally thicker. The thickness of the conglomeratic ore is not
well shown at many places, but it seems to vary from one
to two feet, and occasionally thicker. It is very variable in
both quality and thickness, changing suddenly from a nearly
pure limonite ore to a ferruginous conglomeratic sandstone,
in a very short distance, and making correspondingly great
changes in thickness at the same time. The ore, so far as
seen, is all limonite. It has not been opened, at any place, far
enough to reach the unaltered carbonate,

The following analyses, by Dr. Peter and Mr. Talbutt, will
serve to show the quality of this ore:

g 1 z i

Percxideof rom . . . o v o o0 i s ¥wia aiEe . 55.028 47.724 32.820
LT T, T T 1.006 2.501 2,356
Brown oxide of manganese . . . . . . + + « « « « & R T I
Carbonateof lime . . . . . . . . . ... ..... trace. trace. trace,
Maognesia. . . . . . . . . . s s e s s s s s s . 108 trace, trace.
Fhesphorieacid . . . . . & ¢ & o o « o 2 « = = « = 312 .obg o84
Sulphuricaeid . . . . . . . . . . wee e i b 133 315 285
Combined water . . . . . . . . . ¢ v v s o v s v & 8.300 B.250 .30
Silica and insoluble silicates . . . . . . . . . .« - .| 35.180| 4I.145 55.180

TR yoovwmm e OEE ETEOWSEE GRS W 100.107 | 100.000 99.953
Metallicomi & o o i i a'e a'dia o ae o aa s .51 . 22.974
Fhesphorus . . . . . . . . . L s e 35.23? 33.:25 439
Sulphar, o0y G da a b oeh . Rl E R R 053 125 14
SR o v n e e b MaTE Wibow Wihelw Alece s 33.70 39.560 48.gt0

No. 1 is an analysis of a single specimen of conglomeratic
limonite ore from Mrs. Bythe Merideth’s, near the mouth of
Dismal Creek. Specimen selected by Prof. N. S. Shaler.
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No. 2 is an analysis of an average sample, taken by myself,
from an exposure of the conglomeratic ore above Thomas Meri-
deth’s, on one of the branches of Dismal Creek, from the south.

No. 3 is an analysis of an average sample, by myself, from
the ore resting upon the Main Nolin coal, on Mill Branch of
Bear Creek.

Nos. 1 and 2 show the conglomeratic ore at its best. It
proves to be better in reality than its looks would indicate;
and if it can be relied upon to continue of this quality, it will
prove a very valuable ore. Of this there is some doubt; but
it will doubtless be found of this quality at many other places.

Analysis No. 3 indicates an ore much poorer than it appears
to be. The ore here is porous and sandy, but does not, to the
eye, appear nearly so silicious as the analysis proves it to be.
it is so poor in iron, and so silicious, that for the present, at
least, it is of little value. From its position immediately above
the coal, this ore could be mined very cheaply if it were suffi-
ciently rich in iron to justify its use.

Near Old Nolin Furnace, on Davis Branch of Nolin river,
there is an ore which occurs between the lower conglomerate
and the Bee Spring sandstone. Its place is about 3o feet
above the conglomerate. This ore is said to have been used
in considerable quantities when the furnace was in operation.
It is from three to four feet thick where seen, and very lean.
There is eviderice of considerable digging at the place where
the ore was seen. The analysis shows that the ore is very
silicious and poor in iron. The sample analyzed was, however,
selected from only a very small surface of the ore, which was
uncovered for the purpose, and it may have been worse than
the average of the bed. The sample was taken to represent
the outcrops exposed, as accurately as possible. The ore is
quite fossiliferous, being composed at places almost entirely of
the shells of fossils, and it varies in quality. It must be, there-
fore, that the sample was taken from a place where the ore is
more silicious than usual, although it was not known at time of
Sampling. An ore yielding only 19 per cent. of iron could not

be profitably worked in the furnace.
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The following is the analysis by Dr. Peter and Mr. Talbut:.

Peroxide of iron . . . & ¢« &« & & & 5 & s & & & RN R MPETRE AT 27. 40
AT v mm woim Wi socrrom  mEE AW ST R e e W 5.930
Carhonate of Hme. . « o & o 4 & a s @ 2 8 - s 5 8 28 8 & 2 8 % ¢ = s & @ 1.090
Carbonate of magnesia. . - = « &« s & 2 2 &8 s & & s s = » & 8 5 s ¢ a & % 447
PhosphiniCacid . o o o 4 v o v s s m 5 v ww somiw B E e e 1064
Walerexpelledat red beat . . . & = - & « & & 2 & 4 2 5 & o & 5 a8 & & 12.35
Silica and insoluble silicates. . . .« & ¢ ¢ @ & & 8 & & s s & o= ow o= o= o= s s 51.230
Undetermined and 1088, . . . . & - & = & = & 2 2 s 2 8 @ # = = 5 = = &+ = T
Molsl s Dl s DREb DR Ry SiEEiE DWaied Gracnn SweEr WG Qo 106, 000
—_— ]

MetflBE00R . & e vmie dowire SO ORI RS SUUEGE RS RGE W i 19.138
Thospharils o o ivis siia s m i modre eloarm soomom @ ele goace s s s .497
L~ St P R I 47.360

This ore has not been recognized at any other locality,
but occasional thin bands of clay carbonate are found in the
shales, between the conglomerate and the Bee Spring sand-
stone. These are usually of very good quality; but they have
never been mined, and little is known as to their horizon-
tal extent. Many surface outcrops of ore have been found
through this region, which could not be traced to their position
with the means at command. Many of these promise well,
and show ore of very good quality; but little can be learned
of their qmantity without digging. This is especially the case
cast of Nolin river. Several promising surface outcrops of
very good ore have been seen here. One of them, near Wm.
Saunders’, on Brier Creek. shows limonite of very good qual-
ity, which seems to belong on top of the lower member of the
conglomerate; but nothing definite as to position or thickness.
At another place, near the Mammoth Cave road, about one
mile from Mt. Vernon Mill, surface limonite was found in con-
siderable quantity upon the Bee Spring sandstone, which is
here conglomeratic, as is also the ore. There are obscure
mdications that the sandstone consists of two members here.
and that the ore belongs between them. It is certain that the
position of the ore is not far above the sandstone.

Above the Bee Spring sandstone is found, apparently, the
most regular and promising ore of this region. This is best
seen at the old banks, on the Nolin Furnace property, where

much ore was formerly obtained for use at the furnace. These
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banks arc on the ridge at the head of Decker Branch of Bear
Creck. The ore is 35 feet above the Bee Spring sandstone,
which is here characteristically developed, about 50 feet thick,
with the two coals below it.

There are two banks near the Brownsville and Leitchfield
road, about two miles apart. At the most southerly of these,
the ore is reported to be six feet thick, and it was seen bc-
tween three and four feet in thickness, of which the upper
portion was ore of very good quality ; the lower was sandy and
ochreous. This bank is between three and four miles north of
Bee Spring, between Decker and Davis Branches. A little
over two miles north of this is a bank, exactly six miles from
Bee Spring, which shows ore of very good quality, two feet in
thickness. The ore from this bank is reported to have been
the best,in quality,of any ever used at Nolin Furnace. It is,
in fact, of excellent quality, as shown by analysis No. 3 of the
following table. The same ore is found near McGrew's, on
one of the streams of Hart Branch of Bear Creek, showing
about two feet thick, although no digging has ever been done,
here,to expose its full thickness. Further north, the ore has
not been distinctly recognized. It probably thins in that direc-
tion, and soon disappears altogether, simultaneously with the
change in the character of the Bee Spring sandstone.

South of Bee Spring, on the heads of Sycamore and Beaver
Dam Creeks, an ore is found 60 feet above the heavy con-
glomerate, and from 15 to 20 feet above a sandstone which
seems to be the thin edge of the Bee Spring sandstone. This
ore is somewhat different in character from that last described,
but it is not unlikely the same ore. It has only been seen as
a limonite, which is oélitic and rather coarse-grained, appear-
ing more silicious than it really proves to be on analysis. It is
2 "block” ore, occurring in layers, which cleave into rectan
gular blocks. It is between three and four feet thick where
seen, but in the opinion of the writer will probably average
near the lower figure.*

*This ore has been distinctly seen in but two places, and in these it exceeds four feet in
es3, Ly my measurements. N. 5 5.
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The quality of this ore, and that of the old Nolin Furnace

banks, is shown by the following analyses by Dr. Peter and
Mr. Talbutt:

L 2 3 4

Peroxideof iron. . . . . . . . . . . .. 52.g2h 49.906 57.830 48.913
Carbonateof from . . . . . & o v o v o oo s 0 v a]lv v o s e s 5.73%
Al . v ovon pouwir aimw B e @ 4.792 3-330 6.719 7.128
Brown oxide of manganese . . . . . . . . 3 1o RSP B ki
Carbopate of lime . . . . . .. . .. .. 180 trace, 290 g.410
Mapnesiis o ..« o' 5 s 5. 8.8 » 5.5 5 4 3 425 trace. .122 A4
Phosphoricacid . & . . o v v & 4 4 &« +355% .6g4 .g21 4%
Sulphuric acid. . . . . . . . . . . . .. -143 P - |0 PR g
Combined water . . . . + « + ¢ + « « + =« 10. 400 9.320 1z.180 8.905
Silica and insoluble silicates . . . . . . . . 30.580 39.780 ZI.040 tg.of0

Total, o sois wnie wine e wiE e 100,011 100. 425 §9.102 100,000

—- ——

Bledadliciron . . s = = oa = 55 o 6 n 37.048 34 -407 40. 481 36.526
Phosphorus . . . . . . . . .. ... .. 154 .30 412 -209
Sulphur . . . . . 4 0 s s e e e e .ug; JAEB M. v oo J0ln
SRR e SatE LAl JEN sl T 29.1 33461 14.360 17.82

No. 1 is an analysis of an average sample, taken by Prol.
N. S. Shaler, from a bank called the “ Federick bank,” at the
head of one of the branches of Beaver Dam Creek, near
where the Little Mountain road leaves the Leitchfield and
Brownsville road, Edmonson county.

No. 2 is an average sample, taken by myself, from an expo-
sure of the same ore, near the head of one of the branches of
Sycamore Creek, Edmonson county.

No. 3 is an average sample, by myself, of ore from one of
the old Nolin Furnace banks, on the Leitchfield road, six miles
from Bee Spring, and nine miles from Grayson Springs, Gray-
son county.

No. 4 is an average sample, selected by myself, from an-
other of the old banks of the Nolin Furnace, about three and
one half miles north of Bee Spring, west of the road, at the
head of one of the forks of Decker Branch. _

These analyses show a good workable per centage of iron
in all of the samples, and not enough of any injurious ingre-

dients to affect their value to any extent. The per centage of
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silica is rather high in No. 2, and phosphorus in No. 3, but it
is by no means enough to prevent their use,

These ores, whether they be the same geologically or not,
are the most valuable in all this region. They alone promise
to furnish a sufficiently reliable supply of ore upon which to
base a manufacturing industry. There are many square
miles of area over which these ores will, probably, be found.
As yet, little prospecting has been done, and the opportu-
nities for observing the variations of the ore, as well as for
ascertaining the fact of its occurrence at any locality, are very
poor. It has been observed, however, at enough localities to
obtain its geological position accurately, and at localities far
enough separated, to justify the conclusion that it is of more
than local occurrence. It is probable that it will be found, at
many places,between the outcrops at present known, where it
is now not supposed to exist. Its best development is, of
course, in the main dividing ridge between Nolin river and
Bear Creek; but it will be found out on the spurs of the ridge
between the branches, wherever there is a sufficient thickness
of rocks above the Bee Spring sandstone to hold and protect
the ore. There are, however, many places on the main ridge,
even where the Bee Spring sandstone comes so near the sur-
face, that the ore will not be found. It may be stated as a rule,
for the benefit of prospectors, that it will be of no use to look
for this ore unless there is at least a thickness of from 40 to 50
feet of rock above the Bee Spring sandstone, where it is char-
acteristically developed, or of 65 to 75 feet thickness above
the heavy conglomerate, where that is the prevailing rock.
When this rule is borne in mind, it will be very easy to tell, at
any locality, whether there is a possibility of finding the ore or
not.

South of Beaver Dam Creek no prospecting has been done,
dlthough there is a considerable area in which the thickness
of rock above the conglomerate is sufficient to protect the ore.
In the Brownsville road, about three miles from Green river,
there is some ore exposed, which is probably the outcrop of
the same, although it has not been definitely determined.
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South of the Morgantown road, in the drainage of the small
streams flowing directly into Green river, the conglomerate is
so near the surface that in but few isolated patches can we
expect to find the ore.

The region where this ore will be found is, therefore, approx.
imately, bounded on the south by the ridge at the head of the
short streams flowing direetly into Green river. Its limit to
the north has been already given. East of Nolin river, this
ore has not been recognized. Near the river,there are numer-
ous hills which are high enough to hold the ore; but these are
not found further than three or four miles from the river.

West of Bear Creek,little work has been done, and little or
nothing is known of the existence of the ore in this direction.
The field of the ore,already known, is sufficiently large to fur-
nish a reliable supply of ore upon which to base an iron indus-
try.

On the Nolin Furnace property, at the head of one of the
forks of Davis Branch, 25 feet above the main ore, is another
ore bank, where a sandy ore nearly two feet thick is said to
have been obtained for use at the furnace. This is the high-
est ore of the general section, and has been recognized at no
other place. The ore was covered so that not enough of it
was seen to judge of its quality.

OTHER ORES.

At several other localities in this region, ores have been
observed which have not been given a place in the general
section, for the reason that they seem to be local. Some of
these show ore of as excellent quality as any in this region.
The fact, however, that they have not been found elsewhere,
in a region where so little prospecting has been done, is not
of itself conclusive that they are local. They may, hereafter,
he found to be reliable and extensive deposits.

One of the best known of these occurs on a hill between
two branches of Sycamore Creek, about two thirds of a mile

west of the Brownsville road. It is called the Procter ore
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bank. The ore is a limonite, freer from silicious matter than
almost any other in this region, but exceedingly fossiliferous.
It occurs on the top, and extending some distance down the
slope, of an unusually high knob. Some prospecting has been
done, but no bed or solid mass of ore has been found; it only
occurs in lumps of small size. The character of the ore, and
its occurrence in this manner, indicate that it is the remnant
of a destroyed stratum or bed of ore, the original position of
which was some distance above where it is now found. It
was probably a bed of very pure fossiliferous carbonate of iron
originally ; but the long-continued exposure to oxidizing agen-
cies has converted it into limonite, while the erosive agencies
were destroying its identity as a bed. The position of this
ore, where found, is considerably above the main bed of ore
on Sycamore Creek. The following analysis by Dr. Peter and
Mr. Talbutt, from a single specimen, shows the excellent qual-
ity of this ore:

Peroxide of irom . . . . . . . eode B R wlEie SRS EEE BN OF G e i 76.284
AT e e P e I i L T i B SRR ShiLrel Rl AR 2,361
Brown oxide of E38 .. 4 v v s s s s B .030
Coboasteof Broe: . . < i ia s & i g o5 dvs & aii a #0% & bom 5 o 180
Hwi". -.'&d IIIIIIIIIIIIIIIIIIIIII @ & = & = = @ .ﬂ
er::nc ............................. 1.055
Sal L - . P . ¥ & & 5 & = = o= = = 151
Combined waler. . ¢ + ¢ v ¢ 2 ¢ ¢ 6 6 o v b s st o s a s e s an .. 12.000
Slimand insolable silicates . . . . . & ¢ & 4 & ¢ « & & 8 5 & & &b owow s 7.951
TM ----- 8 = & ® s ® » ®w & 5 ® g W B ¥ & ®w w & @ & § ® 8 = & 4 lmfm‘
Metalliciron .. . « v v v o o o o o .« yomih m R SR mIELE MU §3.399
............................... 460

SUPBUT ., L L . h s e w e e e e e e e e e e e e 059
................................. 7.660

Another of these ores is shown in the section already given,
at Stevens’ coal bank. It is the ore above the upper coal, and
s about six inches thick. Its quality is shown by the following
analysis by Dr. Peter and Mr. Talbutt. The sample analyzed
¥as taken from a very small outcrop of the ore, so that it may
tot be fairly representative, but it is believed to be as good as
the average:
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Peroxideof Irom . . . & & = & & = = 5 = = = = = Wow o EE e REE mw 44.974
AlDING o 4 4 2 2 5 & = ¢ 58 oW ok B B S e BB & moE R s e B A B B 2.1
Carbooate of Tom# . . . = & ¢ o & o 4 o 'a s & @ 0 o 2 a 5 = 8 a 8 » a & & 1
Magnesia . . T T R e T e 2
Phosphoricactd . . - . + 4 2 o &4 s 5 & 3 5 5 5 5 8 5 8 b s 2w w8 s oa s 53‘;
Solphuricacid . . . & + « & ¢ & = s« S T T T . s & o= w : Iﬁ.
Combined water. . . . . . . .« « s & s o L s 2 s 2 s s e s s m s s 7.700
Silica and insoluble silicates. . . . . « . . 4 4 4 4 4 4 h el e e e e e 44.180
Mol 5005 @l L300 SWE BRiE Sl el aeE pdlie el e 100, 815
. [ —— .
MEEERlie TOOM o i v &omd mitm e WU R ESOEE R LR R 6 1.4B2
Phosphorus . . . . & 2 & & ¢t 2 o 2 s 2 2 5 = = = = &= B os e e ww : o
Sulphor .. « ¢« s 8 5 s 2 5 & 2 8 % 8 6 o4 s mosor s s m Eomos owom o oaow oéj
Silicm .. . v v v o r e b e s e e e e e n e e e e e e e e 42.20

On Taylor’s Fork of Bear Creek, on a branch entering at
M. Ray's, about two miles from Leitchfield, an ore is found,
under a heavy sandstone, at a chalybeate spring. The ore is
about seven inches thick where seen, and of very good quality,
partly limonite and partly the unaltered carbonate. On the
opposite side of the branch the same ore is seen, apparently
considerably leaner, while the sandstone does not show above,
The following analysis by Dr. Peter and Mr, Talbutt, from a
sample of this apparently lean ore, shows that it is rich enough
in iron to be valuable. The ore on the opposite side of the
branch, at the spring, is much richer than this:

Peroxide of iron i i S SRR R RS FETE 44.528
Alamina . . . . s e o s . & 8 = & = & = = I R B I-ﬁ
cll‘bﬂﬂl.tﬂ D‘[ h.'llle ------- ® ® & ® 8 B . @ % * 4 ® = & B om 5 " » S'g
Carbonateof magmesia . . . . « . &« & & o 4 4 4 & 4 5 0 5 = 2 = s 4 4 v » .
Ph ic ‘ﬂid. (A I ®« & g ® ® B W - - - = = L I,ﬂ?.{.
Bolphmrac-aeild e Goand BEwn SN iim e SR ERTR ST O -I§1
Combined water, . . . . . & & v o « = + = = 2 = s = s = s s+ = = s s s = B.gqo0
Silicaand insoluble silicates. . . . . . . . .« . . s . s 4 b b e s .. s 37.380
Tobal 5 s v @dm ES wale v 6 s DRE VRS FeE e 99.620
Metallie d70m . _ . . . 4 & v . h s s e a s m s s e . W WG S 31.100
TRGRDIIRE o 5 e %+ 8 s BN BT R en e Nease e 468
SO v woimn @ mowiin wiwiof s wiene B ese wikie L. e W .060

At many other places ores have been found, in greater of
less quantities, in surface outcrops; but usually when the quan-
tity was sufficiently great to render them worth attention, the

quality has proved to be poor; and zice versa, when the quality
13



NOLIN RIVER DISTRICT. 53

was good, the quantity was so 'small that, without further
prospecting to prove the extent greater, they have not been
deemed worthy of mention. Beyond the field of the map,
west of Bear Creek, near Green river, in Butler county, a
number of these ores have been examined. They are mostly
bands of clay carbonate, in the heavy shales which overlie or
replace the conglomerate. The ores do not seem to be con-
tinuous, but are independent beds at various levels, Some of
these are of very fair quality, but thin, ranging from three
to six inches in thickness. The most promising outcrop was
found at John Hudson’s, on the Young’'s Ferry road, about
two miles from Green river, where is a bed of carbonate of
iron fourteen inches thick, of which the following is an analysis
by Dr. Peter and Mr. Talbutt, from an average sample, taken
by myself:

Carbonate of iFOM . & . & + & = = o & =« = o ¢ s = s s = = G OELE e 209.914
Poromde of G0l o c e G0N o Bl eleie die B e ee Ew ke 17045
Aming : o v & 5 « . & 5 % ¢ 5 & 8 % 5§ & 4 8 B B E A K ¥ W E A 3-583
Carbonate of Jimne . . . & o & & & 2 o 6 o 2 o o = s @2 5 2 » » = s s s = 3 1z.036
Carbonate of m-l-gllﬂ’.ll --------- P I R I B T B B B e o B T 3+&??
nghuri.c SO R R ae b AR e R EORE RRE R e W ' e -467
31 Ill'il: IL‘id ---------- & i B @ & @& ® & &4 ® ¥ &% & ® ¥ @ © ¥ w® -3h
Silica and insoluble silicates. . . . . . & & & 4 4 e w4 = o= ow ow e o= os 28.040
Warrrand loss . . . . = & . o - i i e sk e osE o ow I T 3.957

Tobil) 5 i wiale e wm s b w b e W e e R 100.000
Meallic iP0m & o o o s w8 5 & 8 5w ow wowow woEE W o 27.041
Fhos, ORI L 200 b e e s SRR R e S Sl He « 20
SO i S e e e Sl ST By Baeod wlEm waRcH s 152
SRS 3 aiw e W8 Wk ALALA BLE WIRLE sUAE ELE bopie wole 25.260

This ore, by roasting, can be brought to yield over 3o per
cent. of iron, while the considerable per centage of lime pres-
ent will render it an easy working ore.

In the old Brownsville and Leitchfield road, on the first high
hill west of Bear Creek, about four miles from Leitchfield, on
land belonging to John Higdon, is a bed of ore, partly lim-
onite and partly carbonate, resting on the shales near the top
of the hill. The ore is about eight inches thick, and of excel-
lent quality, as the following analysis, by Dr. Peter and Mr.

Talbutt, of an average sample, taken by myself, shows:
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Carhonate of irom . . . & o + « ¢ 4 4 «a ¢ ¢ 2 8 2 8 o = a 5 a 2 2 a = & = 16.508
Feruxideof i0om . . o« o o o 5 o 5 o = 5 s @ = 0 2 s s s s & = e oo os 42.761
AlIMmING . w v v 5 s r s s s e e e E R R B E s w s e s mow omm o ow 4.904
Cl.rbﬂnﬂ.le 'D{ lim: --------- ® ® @ W & ® = W w % @ ® ¥ ® W B W & W z-m
Carbonate of magnesia . . . . . & 4 4 v 4 4 4 0 4 s v 2 4 2 s s x s 2 s s 2.904
Phosphoricacid . . . . . & & & & 2 & s 2 s 5 s s 2 # 2 = = s = s #» = + = 1.017
Sulphuricacid . . & & o 0 & 5 ¢ 0 e v e a4 e s e s e s s ow trace,
Silicaand insoloble silicates . . . . - ¢+ 2 4 s s o5 s s s === o2 os s s 20.830
Walce and lofs . o ,on & 5 s 5 mis e i s m o A e e o K 8.056
Tolal v o v .0 womom mome momw modw rome ke #ow o s Kw R s 100.000
—_—_—

MatalEe TN o c o own s wowme WOENE ATEIE O mTaE oL W 37-945
Phosphortis s o o w aos o 80 o @ 6 ae /s Ko 8 dow's = o4 aiiw ® eoms T

Near the mouth of Hunting Fork of Rock Creek, a small
outcrop of excellent ore was found, not far from the top of the
Chester limestone ; but it was seen in only one locality, and it
is not certain if it be a reliable deposit. Its quality is equal to
that of any in this region.

On Grindstone branch of Rock Creek, a fossiliferous limo-
nite was found, but proved to be so lean that it is probably of
little value,

This closes the list of ores in this region which have been
deemed worthy of description. Most of them have been seen
at but few outcrops, and may have been judged to be local
from insufficient evidence. There is, however, in a large por-
tion of this region a trustworthy supply of ore, sufficient to
sustain a number of furnaces. Most of the region is covered
with timber suitable for charcoal, which can be obtained at a
small cost, and sometimes for the cutting. Of stone-coal there
is an abundant supply of good quality, which can be mined
cheaply and easily. [t will, however, probably be best to coke
it, if it is desired to use it for the manufacture of iron. Lime-
stone for flux is also abundant in nearly every stream. The
region furnishes, therefore, all the requisites for the manufac-
ture of iron in quantities sufficient, and at prices low enough,
to produce cheap iron. The most serious disadvantage which
it has, and the one which has prevented its development hith-
erto, is lack of transportation facilities. The distance from the
Louisville, Paducah and Southwestern Railroad to the nearest

valuable ores is from ten to twelve miles, while on the south,
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it is about six miles from Green river to the ore banks best
known at present. This distance is from the river at Browns-
ville, above the head of slack-water navigation, although, for
perhaps half the year, boats of light draught can ascend to
Brownsville. The building of a dam across Green river,
below the mouth of Bear Creek, would give slack-water nav-
igation to Brownsville, and render Bear Creek navigable to
small boats, so that access could be had to the ores.

The necessity of wagoning iron to the railroad, involves so
great an expense per ton that it is probable stone-coal iron
could not now be made, in this region,at a profit; but a high
grade of charcoal iron, either cold or hot blast, as it is a more
valuable product, could stand a greater expense per ton for
transportation and yet yield a profit.

The Nolin Furnace, which has been frequently referred to,
was compelled to suspend operations largely from this cause,
It was built in 1844 or 1845, near the mouth of Davis Branch
of Nolin river, in Edmonson county. It ran three or four
years, and then suspended operations. It has never since
been started. The only means of getting out the iron was to
run it down Nolin river in keel-boats, at time of high water—
a method so uncertain and irregular in its operation that it,
in addition to the limited capital of the owners, proved fatal to
the enterprise. The furnace used charcoal for fuel, and made
only cold blast iron. The iron made was of excellent quality.
[n the last days of its operation the furnace was run almost
exclusively with the ores from the banks above the Bee Spring
sandstone, on the ridge between Nolin river and Bear Creek.

A piece of pig iron made at this furnace was obtained, and

analyzed by Dr. Peter and Mr. Talbutt. The following is the
analysis :

Iron
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56 GEOLOGY OF THE

The iron is a fine-grained, cold blast iron of great strength,
The noticable feature of the above analysis is the small per
centage of silicon and the high per centage of phosphorus,
The strength of the iron is due to the low per centage of sili.
con; for with the ordinary amount of silicon present, added to
the phosphorus, the iron would be very brittle. The phospho.
rus is higher than is usually possible without making a cold.
short iron. The amount of phosphorus in this iron shows that
nearly all of that ingredient in the ore is reduced, and passes
into the pig. This furnishes an additional reason for smelting
these ores with charcoal, as with that fuel, silicon and other
impurities are not so liable to be reduced, and alloy with the
iron, to its great injury.
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