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INTRODUCTORY LETTER.

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

Dear Sir: I herewith present a report of a reconnoissance
made along parts of the lines of the north and south running
railways that lie within the western coal field. The report is
not so complete as at first might seem desirable; it is believed,
however, that it will materially aid future investigations in the
regions of which it treats. My acknowledgments are due to
Captain R. S. Triplett, of Owensboro’, and Hon. John McFar-
land, of Daviess county; to Mr. W. F. Barclay, of Russell-
ville; Mr. Samuel Gaines, Editor of the Hopkinsville New
Era, and Mr. Hunter Wood, of Hopkinsville; Col. Sebree,
Mr. J. F. Ford, and Mr. Atkinson, of Earlington; to Mr.
William Mills, of Nortonville (who spent a number of days
with me), and to Mr. M. H. Crump (now of Paris, Kentucky),
for assistance kindly rendered me.

Mr. C. W. Beckham, Aid to the Survey, accompanied me
for the purpose of studying the timber and soils adjacent to
the railroad lines.

Respectfully,

C. J. NORWOOD.
a8y



A REPORT OF EXAMINATIONS MADE ALONG THE
PATHS OF THE NORTH AND SOUTH RUNNING
RAILWAYS OF WESTERN KENTUCKY.

L

- The results obtained from the examinations conducted along
the lines of the north and south running railways of Western
Kentucky—namely, the Evansville, Owensboro’ and Nashville,
and the St. Louis and Southeastern—are, unfortunately, quite
imperfect, so far as relates to the details of many parts of the
regions through which the roads pass.

The wisdom of having an east and west section constructed
as the first work in the field soon became apparent, when work
was begun on the north and south running lines. Many points
which, by the aid of the east and west section, are now per-
fectly clear, would have seemed almost hopelessly obscure
without the aid of such a section.

Even with the aid of that section, however, there are, as
stated above, some parts of the regions in which the succes-
sion and conditions of the beds underlying the surface are
obscure.

This is largely due to the peculiar geographical features of
the regions along the lines of road; the conditions of which are
such, that the rock exposures are limited in number, and are fre-
quently far between.

As we recede from the Ohio river we find, in the case
of each road, a wide extent of comparatively flat land, which
reaches southwardly, from the river, for several miles. On
the St. Louis and Southeastern road, this region of com-
paratively flat land extends southwardly for about seventeen
miles—reaching from Henderson nearly to Sebree; on the

Evansville, Owensboro’ and Nashville road, the larger part
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AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY, 5

of the distance from Owensboro’ to Crow's Station—a dis-
tance of nine miles—is comparatively flat land,

Then a succession of low hills and intermediate flat lands—
the valleys of nearly all the streams are, for the most part, low
flats—are the elements in the topography for several miles
towards the south, until we reach what appears to be the great
ridge of the coal field. This term, however, is used not so
much on account of the actual relative height of the ridge,
for this varies considerably in places, but because of its
height and linear extent together. It is on this elevation that
Madisonville in Hopkins county, and South Carrollton on the
Green river, stand; and it seems to be the one which extends
through Ohio county, being included between the streams which
flow southwardly into the Green river, and those which flow
northwardly into Muddy creek. The ridge, as a distinct fea-
ture in the geography, seems to be terminated on the east by
the waters of Caney creek; but its western termination is not
known.

A glance at the map of Kentucky will show that the ridge
is cut transversely many times by streams, though not so fre-
quently as shown by the map. Indeed, so far as that alone
would show, there does not seem to be any distinct line of
elevation extending along the course indicated above, the ex-
istence of the ridge only becoming apparent (in the present
condition of our maps), upon observations made in the field.*

This ridge, as will become apparent hereafter, is of much
importance in both an economic and a scientific point of view,
and it is desirable that its form, extent, and structure should
be well understood.

After passing over this ridge, we again enter flat land, which
seems to be wider in a north and south direction in the west,
than in the east; then, within a few miles, we begin to ascend,
and soon pass beyond the borders of the coal field.

It will be observed that low lands seem to be the prevailing
features in the geography of that part of the coal field crossed
by the north and south lines of railroad; and that the courses

* A detailed discussion of this ridge is reserved for a report to be given hereafter.
VOL. IV.-1g 289



6 EXAMINATIONS MADFE ALONG THE PATHS OF THE NORTH

of the ridges and of the valleys are usually in a west and east
direction.

This arrangement of the feature lines is to be referred to
two causes; that is, the relative proportions of low and high
lands is chiefly dependent on the composition of the under-
lying beds, while the direction of the ridges is largely due to
the condition of the beds.

Along the larger part of the distance traversed by each road,
shale beds or very incoherent, easily disintegrated sandstones
are the surface beds. As a result, we find extensive ‘‘flats”
prevailing in those regions that are underlaid by the shales,
and the hills low where the sandstones are the first underlying
beds. Such hills, besides being low, have another marked
characteristic; they are, usually, either flat-topped, set with
occasional hillocks (a condition which seems to be due to a
mingling of shales and soft sandstones), or their surface is
gently undulating, though not infrequently marked with many
shallow ravines, which are usually deepest in the sandstones—
flattening out in the shale beds.

In no part of the State, perhaps, has the eroding power of
water been more effectual in altering the surface features of a
region than in the western coal field. No deep gorges are
left (though there is no reason to suppose they have not ex-
isted for a time), nor are there any high mountains to be seen;
but, instead, a great and general leveling has taken place, and
is even now in operation, the form of the surface being altered,
and the heights lowered rapidly year after year.*

The surface is especially marked by flats towards the Ohio
river, along both railroads; so that few or no available rock
outcrops are seen in that direction; and even when we comc
farther south good exposures of the beds are rare. These
conditions, taken in connection with the fact that a fault or
fold extends across the country in an eastwardly and west-
wardly direction—the disturbance (although sometimes par-

*The topography of the coal field, and the various details concerning it; the effect of
the composition and condition of the beds upon water-courses, etc., is to receive attention
in a futare report.
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AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY. 7

tially masked) reaching fully from the east boundary of Ohio
county to Sebree, in Webster county, and probably beyond *
—show at once the difficulty, if not the impracticability, of
constructing a connected geological section from the Ohio
river southwardly, without the aid of more complete data than
can be obtained by limiting the observations to the narrow
Htl‘lpﬁ along these lines of railroad. The most we are able to
do is to obtain skeleton sections along these lines, which may
be filled in when needed (and any imperfect conclusions modi-
fied), as the material is gathered from the more extended
surveys that may be made to the east and west of the lines.
The plan has accordingly been to delineate, in a simple man-
ner, on the profiles, such outcrops as were found-—without
attempting to show them continuously connected, except in
those places where a perfect familiarity with the relative
positions of the beds, or the distinctness of the connection
warranted it; and to give a general outline of the economic
geology along the lines.

Plates of comparative sections of the beds exposed along
the respective roads, and other necessary illustrations, are
appended to the report.

IL.
THE EVANSVILLE, DWENEBGR\Dj, AND NASHVILLE RAILROAD.

At present the rails are laid on this road from Owenshoro’
only so far as its point of junction with the Elizabethtown and
Paducah Railroad (at Owensboro’ Junction), a distance of about
thirty-six miles.}

The southern extension of the road seems to lie within the
limits of the coal measures for the most of its length through
Muhlenburg county; and from data obtained from Mr. Bar-
clay, of Russellville, there seem to be outliers on the line in
the northern part of Logan county. For the present, only

*This disturbance was more (ully studied in Ohio county, and there received the name
of the  Rough Creek uplift.” 1T first suspected its existence in 1874, hut did not fully
determine its general character until the spring of 1876, when the study of Ohio county
was undertaken. February, 1577.

T It is understood that arrangements are now in progress for the completion of the road
to Nashville. March, 1877.
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8 EXAMINATIONS MADE ALONG THE PATHS OF THE NORTH

that part of the line which extends from Owensboro’, through
Daviess and Mcl.ean counties, to Owensboro’ Junction, in
Muhlenburg county, will be discussed; the intention being to
complete the section from Owensboro’ Junction to the Logan
county line when the survey of Muhlenburg county is com-
pleted. At Owensboro’ Junction we find what are considere«
to be the highest workable coals yet found in the western coal
field, namely, coals A and B.

One or the other of the coals, usually coal B, is worked in
the several mines at the Junction. Coal B has been worked
in the Louisville and Stroud City mine, in the Ross mines, and
the Galena, formerly known as the St. Louis mine. The
coal is reached by shafting at the Galena and the Louis-
ville and Stroud City mine, but at the Ross mines the bed is
reached by drifting. These mines were noticed in a former
report.*

Following are analyses of averaged samples of coal B col-
lected at the several banks:

e,

CoMPOSITION. I z

Molstore i . .ow a2 e @ el w0 e 4.16 3.36 5.40
VYolatile combustible matter. . . . . . « « = + & & 37 -44 37 .90 34.20
Fixed carbon . . . . . . . .« . i SR R TR 40.80 £2.74 54.20
BBl o oo e EhaE WO WOeE Bl SR 8.60 6.00 6.20
TBOMRL oo oo o wovwiie wie @R e WOTRCTE WS 100, 00 100, 00 100,00
e —————— ___lm

Eulph‘rl - - L] L] L] 1] '] L] [ 3 - L] L] L] - L] L] L L] L] " L) : |?=? = lﬁﬁ' _]-" I jﬁ‘
Specific gravity . . . . . . . . . . D W e 1.407 1.300 ] 1.235

No. 1 is from the upper member of the bed at the Ross
mines.

No. 2 is an analysis of the bed at the Louisville and Stroud
City shaft.

No. 3 is the analysis of samples collected from the Galena
mine.

# See report on the geology along the line of the Louisville, Paiducah, and Southwest-
ern Railway, part VI, volume I, second series Kentucky Geological Reports, N, S, Shaler,
Dhrector.
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AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY. o

The upper sixteen inches of the bed at the Junction is
known as the ‘‘gas coal.” Following are analyses of sam-
ples collected from (2) the Galena shaft and (4) the Louis-
ville and Stroud City mines:

CoMPOSITION. a [

Moisture . . + & o + = 2 4 & & ¢ 8 5 = & 2 4 ¢ &8 a & « = & = 4.60 4.60
Volatile combustible matter. . . . . . . . .+ . 044w . 37.60 42.60
Fixed ¢carbol . . . « & o = 2 = = 2 = » = = = 8 # s s = = = 52.64 50.06
Agh i i s e we W oae saE B wm BN e e mw 5.16 2.74

Toral oo SUann @ N FETE RS el W i W aiR & 100,00 100 .00
Sulphur .« o ¢ o o » ¢ 2 o a0 & o s 5 % 8 5 8 0 B % 0w x4 s 2.372 1.601
Specificgravity . o . o o v o0 % sk mne B o s 1.307 1.280

Coal B is about on the level, or a short distance below the level
of the railroad at Owensboro Junction, and dips towards the
northwest.

As stated in a former report, Owensboro’ Junction seems to
lie within a geological depression, the beds rising southwardly,
westwardly, and somewhat eastwardly; but dipping northward-
ly. In the cutting just north of the crossing of the Elizabeth-
town and Paducah Railroad, ten feet of the sandstone which
overlies coals A and B is exposed, the base of the bed not
being visible. Towards the visible base there is a conglom-
erated band of ferruginous concretions; and in the parts near
this ferruginous band, small quartz pebbles, usually not larger
than small shot, are found.

This sandstone, and the beds of shale associated with it, are
exposed in the cuts, and in the small elevations near the rail-
road, for nearly three quarters of a mile, towards the north;
there being, however, apparently, a general sinking of the
beds in that direction.

About one quarter of a mile northwardly, beyond the Junc-
tion, the South Carrollton road crosses the railroad, and mounts
a ridge which extends for the larger part of the way to South
Carroliton.
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10 EXAMINATIONS MADE ALONG THE PATHS OF THE NORTH

At the point where the wagon road crosses, just east of
the railroad, sandstone equivalent, in part, to that seen at
Owensboro’ Junction is exposed. In some of its parts it is
extremely coarse-grained and conglomerated—the pebbles
being of quartz; they are small, however, and are sparingly
distributed through the rock, which is incoherent and ferru-
ginous brown in color. Within a short distance from this
exposure, on a higher part of the ridge, at the base of which
the sandstone crops out, other beds are exposed, as shown in
the following section:

-

. Variegated Sandstone—colors, brown, pink, and yellow. The rock is soft

AEd INDOREEROE e 5 e n ma R me s R s e Eia B e 20 feet,
Zo DPRCE e s A w e e AL e E ek W e m e SR e REE A WLn . §O 4
3. Coal has been opened, but is now covered; thickness unknown.
4. Space . . . . . .0 .. e . f e e et e e e e e e e e e e e 40 %
5. Brown, disintegrating Sandstone, somewhat of a :unglﬁmf_rﬂtq‘: Full thick-
DESS DOL 3EEM . 2 5 v 5 + = = & & s & o & § & 5 & & 5 s = 5 % 4 & = o o
Total < v won i wowis 0w SR W AR W MO RO R 5 120

This is down to the bed of the railroad. Still other beds are
exposed in the ridge as it extends towards South Carrollton,
and will be noticed on a succeeding page.

Between the fourth and fifth railroad cuts, north of QOwens-
boro’ Junction, about three thousand feet northwardly from the
wagon road crossing, a shaft was sunk sixty feet in depth, and
coal obtained. Some time prior to these examinations the shaft
had been abandoned; but some of the material in the heap
of debris, near the mouth of the pit, was yet in a fair state
for examination: fragments of limestone containing Martinia
(lineatus 2y Athyris sublilita and Crinoid columns were found.
It is stated that coals A and B were both penetrated in the

shaft in this order:

II Cﬂa] A - # ® @ - L) - - Ll L) L - - - L . - L] L] - s @& = B ® * &+ 8 = ¥F @ *H '.EEIP
3. LImMBslans . 'a % ss ae o 8w momes 8 owh B K S8 w8 F sa 48
TGOl B L i i e AR B We Www SRR EUmoR# Boem ¥ g

No opportunity has been found for verifying the thickness
given for the beds. This shaft was sunk, it is believed, under
the direction of Mr. Throckmorton.

Passing on to the north from this shaft, the beds are found
to continue their downward descent towards the north.
w0y



AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY, 1I

At H. D. Rothrock’s mine, about half a mile northwardly
from Throckmorton's shaft, the coals A and B are found at a
depth of one hundred and five feet below the bed of the rail-
road, which has descended about seven feet of vertical dis-
tance from Throckmorton’s shaft. This mine is about midway
between Owensboro’ Junction and South Carrollton.*

A section of the strata at this mine is quite interesting, as
we have here the first plain section of the beds above coal A,
in which a higher coal is shown.

The following is the record of the materials penetrated in
the shaft, as furnished by the manager:

P o g L L R C 15 feet.

T T 70 I (T o] gt - -V S o A S N - - e o =y 3tog ¢

3. **Soap-stone’ (argillaceous and sandy shales?) .. . . . . . . . 50 ‘¢

SRR e RO N BT T 1 “* 8 inches.
5. ‘*Hoap- stone ™ |[5nnd}l' 51111:?) ................. 35 °f

'::l‘. Cﬂi‘ll A ---------- W % @ & ® @ ¢ B F wW ® ® = 8§ w = 5 i ﬁ L

F: Underelay . & o o 2 » 2 = 0o 8 ¢ a4 + 5 5 2 o & 3 . - oa 2 =

8. Limestone . . . . . . . ...-...........3!'#!1[03 s .
g. Coal B. + v = o« = + o & = « = i o e ERCE BCeR R EA 4 "

Both of the coal beds were worked, but the lower bed, coal
I3, was the one most largely wrought. The upper sixteen
inches of coal B was known at this mine, as at those at
Owensboro’ Junction, as the *'gas coal,” a name which ap-
pearances would seem to justify. It is a remarkably fine
coal for general purposes; and should it prove useful for gas-
making, it may be mined and shippﬁd distinct from the other
parts of the bed with profit.

The following is an analysis of averaged samples collected
from coal B, the * working bed:"”

Moisture . . . . . & & & + = « & & & » ® ® = s w 4 ® & = B 5 & = = & & 3;30
Volatile combustiblematters . . . . . + « « ¢ ¢ 44 a 0 e e a0l 36.20
Fixedcarbom . « « « 4 o s # o o 2 ¢ & a 8 a o & 2 a = s 2 & s 2 ¢ o » s5i.80
KT & e sl m Gk e DG MEE AREDE oW W ESE B B s e s s s 8.20
Total. v m BLE wod A EE Bl ORI Bk B RN 8 R e e 100,00
e ————— Y
L Fe | I e 3-194
Specificgravity . « . . . - . 000 00 e . o 8 ®m W s W e W oEow v oE 1.332

* A fire occurred at this mine subsequent to these examinations, and since then it has
not been in operation.
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I2 EXAMINATIONS MADE ALONG THE PATHS OF THE NORTH

From Rothrock’s mine to South Carrollton we find occa-
sional outcrops of the beds which overlie the coals at that
mine. In the bluffs facing Green river, at South Carrollton, a
fine section of the upper beds is exposed. A thickness of at
least one hundred and twenty-five feet of beds is found in the
river bluff, which, added to that found in Rothrock’s shaft, at
the foot of the bluff, gives a thickness of about one hundred
and eighty feet of beds which overlie coal A at that point.

The following is the section exposed in the bluff near Roth-
rock’'s mine, which is about half a mile below (northwest-
wardly) South Carrollton:

t. Space from hill top, about. . . . . . . . . . m s x aa J0fest,
2. Black and chocolate colored Bituminous SIIIE‘ the upper Lwo

inches is soft and smutty . . . . . . . . . . . . . T 10 inches.
3. Dark bluish argillaceous Shale . . . . . . . . . . . .., ., .. 1o

& Dﬂ.rk argillaceous Shale and thin lamina ﬂf l:m.] may be termed
an argillaceous coal—very pmr—the carthy matter predomi-

IR i & e A B a Wom G e e R Eie e wo 5 o
5. Clay and Shale; the upper two feet is n:n::-.tly clay, and the lower
part mostly argillo-sandy shale, greenish drab in color. In
the clay under the coal (No. 4) irregular pieces of light blue
clayey limestone, apparently suml:What pyritiferous, are found.
The rock seems to be local inm its nature, and is somewhat con-

CretioMATY - . « & o & & = o 2 o & = = o & & a = a s = 4 & 5
6. Massive Sandstone , . . . & . & + ¢ ¢ & 6 4 2 a8 42 e s « 3Jo
7. Black argillaceous, carbonaceous Shale . . . . . . . .. ... & ®
¥. Black bituminous Slate, with thin scamsof clay . . . . . . . . I
9. Coal, separated from No. 8 by two inchesof clay. . . . . . . R A
io. Vanegated Shales {mostly greenish) and thin sandstones . . . . §o *
11. Limestone—the ** South Carrollton Limestone™ . . . . . . jto1o
12. Space, probably flled with Shale . . . . . . . .. .. ioww A%

13. Sandstone. This is usually an admirable building stone, and is
quarried for such purposes in the vicinity of South Carrollton;
it seems, however, to pass into shaly or thin-bedded sandstone

at some F]ﬂ-ﬂti & & & ® § W & & W ® F W W & W g W & ® & & 25 A&
14. Shale—sandy and bluish-greyincolor . . . . . . . . .. .. 10 #
[- cnal & i £ - 3 ] & L3 - - ¥ " = = 3 § = § 3 g - - L] L3 - # - l :. E .'
tﬁ. Sandston®e . . - . oC s 4 s s e s s s s e S s s e s s 2 W
17. Argillaceous (?) Shale . . . . . . T ¢ L
18. Shale and thin streaks of Coal. Th15 is I:m:mn among l:ht miners

as the “wild™ ecoal . . &« & & & & & & & 4 & & & = o= o= & = = g 2 W
[-_';_Cnnl.........+,.........,..I'rnmﬁ}t;mﬁ " g u
20. Underclay. . . . . . . . S 4 o
21. Limestone; bhase not seéén . . . . . A R = v [ % §H ¢

The beds from No. 1 to No. 14 are exposed in the bluff
facing the river; the underlying beds are to be seen in Roth-
rock's shaft, at the base of the bluff. The section is a very
plain one, the succession of the beds, from the top of the hill
to the base of the coal shaft, being quite distinct.

The Sandstone,No. 6 of the section,is peculiar in some of
its features. It is much cross-laminated towards the bottom;
296



AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY. 13

and, near the bottom, frequently immediately above the black
carbonaceous shale (No. 7), conglomerated bands of sand and
ferruginous nodules occur. The exterior of the ferruginous
nodules is frequently red (due to oxidation), and where the
sandstone is thinly bedded or incoherent, it is much stained
from them. Kbnife edges of coal are also not infrequent in
the lower part of the sandstone. The physical character of
the sandstone seems to be variable; varying from a massive
bed to thin or shaly beds, and from a hard, compact rock to a
soft, incoherent one.

The Limestone, No. 11, which, for convenience, has been
termed the “South Carrollton Limestone,” varies in thickness
and character; its average thickness may be about six feet.
It is somewhat mottled, having somewhat of a ferruginous
exterior, marked with dove, drab, or ashy white splotches;
upon its fractured surface the rock seems to be mainly blue or
dove-colored, changing at some places to drab or chocolate
brown. In the vicinity of South Carrollton the surface of
the limestone is usually thickly studded with large crinoid col-
umns; other fossils seem to be comparatively rare. Productus
splendens, Athyris subtilifa, and an occasional gasteropod, were
found. Immediately at the town the limestone undergoes a
curious modification in thickness. By the road leading down
to the ferry it is found as a massive bed, showing a thickness
of about four and one half or five feet; but at the large
spring, only a few yards away, the thickness is swelled to
nearly thirteen feet. At the spring the lower ten feet seems
to be massive; but the upper part is a breccia of sandstone
and limestone.

This bed seems to be quite trustworthy as a source of water
supply; springs are usually found issuing from beneath it.

This limestone was first noticed on the road to Owensboro’
Junction, at a point about two or perhaps two and a half miles
(by road) from South Carrollton, its position there being
about thirty-seven feet higher than at South Carrollton, and
about fifty-seven feet higher than in the river bluff near Roth-
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14 EXAMINATIONS MADE ALONG THE PATHS OF THE NORTH

rock's mine; the northwardly dip of the rocks is thus plainly
shown.

When the first examinations were made in the locality of
South Carrollton, this limestone was referred (although with
some doubt) to the one which usually separates coals A and
B; but the evidence is now pretty plain that it occupies a
position about eighty feet above coal A, there being little
doubt that the coal wrought at Rothrock’'s mine, below the
town, is to be referred to that number. The order in the
beds at this mine, and in the shaft on the railroad (see page
11), is nearly the same: in each shaft a coal of twenty inches
in thickness is found, at from thirty to forty feet above the
ones below. It is true that only one coal below the coal of
twenty inches thickness has been found in the South Carroll-
ton shaft; but there is no reason, as yet, to believe it will not
be found. So far, the shaft has been sunk only four feet be-
low the coal, a limestone being encountered at that depth
which has not yet been passed through,

The coal at the South Carrollton mine seems to have a con-
siderable amount of pyrites distributed through it in lumps
and bands; these are probably partially cleaned from the coal
as it is mined. The upper three feet of the bed is considercd
the best; no analyses have yet been made of it. The bed is
about twenty feet, or perhaps a little more, below the level of
th® water in the Green river, when at its ordinary stage. The
bed worked at Kincheloe's bluff (or Lewisport, as it is on the
map) is evidently identical with the **working bed' at the
Rothrock mine. Its physical characters seem to be the same,
and, so far as shown by long measurements, its position below
the South Carrollton limestone agrees with that of the South
Carrollton bed. The coal was examined, though rather im-
perfectly, at two places, as the drifts could not be entered for
any considerable distance at that time. The section at the
mouth of the drift now working is as follows:

1. Massive Sandstone, about . . . . . . . . 4 o 4 s e e e oa .o 20 feet.

2, Coal and fragile Slate, and threads of clay, in alternating layers . LR

3. Coal, with aEm seamsof clay. . . . . . . . & . 4 s 4 a4 e s s g W

- c'!a-}' seam. . . ® & 2 = a2 = ® = & I T T T T T T R H iﬂth-
G. Coml . . . . . & ¢ & v ¢ 0 0 ¢ 4 s a s v 4 a8 w # s 5 8 9 8 3 v o o
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AND S0UTH RUNNING RAILWAYS OF WESTERN KENTUCKY. 15

At an abandoned drift, a few yards down the river from the
above described one, the coal occupies a position about ten
feet lower than at the first bank. The same arrangement of
the parts of the bed occurs, thus:

1. Sandstone.

2, Clay shale and coal.

L P T e i EEREE NS R Rhew z feet.

4-Clay . . . v v v o s s e e s s s n a e w e w e e e to ¥ inch.
R DEL Yhata Sie WY MR UM e R a adh aiaoe W 3(7) = It s

The beds below the coal were not seen.

From South Carrollton towards Livermore the northwardly
inclination of the strata seems to continue for at least three
miles, and then, at some point beyond that, to rise towards
the north; the precise limit of the northwardly dip, however,
is obscure. The materials exposed in the railroad cuts within
that distance consist chiefly of sandstones and shales. In the
first few cuts beyond South Carrollton a bituminous shale, un-
derlaid by coal, is occasionally exposed. The last exposures
are seen in the tenth and eleventh cuts northwardly from the
town—a distance of about five and a quarter miles from the
station,

The section in the tenth cut is as follows:

1. Soft, disintegrating Sandstone, about . . . . . . . e s s« o« o« 1§ feet.

2, Jointed blue Shale . . . . . . . . . 0 . 4 w0 oa oo ote 2z *

3. Dark argillo-bituminous Shale; hard and somewhat slabby . . . 1 * 6 inches.
dooCoakl = ool E TR s ERET LETe e R W I foot to I % &6

5. Underelay . . . . . o . . o 0 o o0 i b e b e e e e e SR

In the eleventh cut the section is very little modified; the
coal, however, is about eight feet above the railroad bed, which
is descending towards the north, and argillaceous shale is ex-
posed beneath the under clay.

From this cut northwardly the road descends irregularly,
sometimes rising, sometimes descending, and reaches a wide
arca of flat land at about three miles from South Carrollton.
Just before entering the principal ‘flat,”” however, the road
cuts through a low, rather flat-topped elevation, and exposes
limestone ; this is at a point about four miles from South Car-
rollton. The limestone is filled with MWartinia plano-convexus,
and contains Athyris subtilita and Martinia perplexus? The
precise relative position of this bed is conjectural; the expos-
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ure is very limited; the base is not exposed, and the outcrop
is limited to a horizontal distance of only a few yards. The
bed is exposed in the middle of the cut, and is concealed,
apparently cut off, by quaternary deposits towards the north
and south. It somewhat resembles the limestone which sep-
arates coals A and B, but it may be equivalent to the “ South
Carrollton Limestone.”

Beyond this cut we descend towards low ground, and soon
enter a swampy, densely-timbered flat, which is about a mile
wide. This is known as the * Thoroughfare.” There is little
doubt that this Thoroughfare was at one time the channel for
the Green river, or of some large stream which emptied into
the river. About midway across the flat the road cuts through
a low gravel ridge.

Beyond the Thoroughfare the ground sweeps gently up-
ward and forms a low irregularly-topped ridge, known as the
“Island.”” Island Station stands about midway across the
ridge.

In the first cut made by the railroad as it ascends from the
Thoroughfare a coal seam 20 inches thick is exposed, as shown
in the following section:

1. Soft Sandstone.

By BBEIE v e g e mi WO W W W SR e 3 feet.
3. Coal, divided thus:
a. Coal . . « « ¢« ¢« ¢ & & ¢ o & s & 10 inches.
b. Clay . « o o a 2 2 a5 s o = = » I e
Fo WSO8l E B A e W 8 L Coal, T * 8 inches.
g, Cla¥ . o ¢ s ¢ 0 v 0 5 % 0 2 = o
e. Coal . . . . ¢« o« . 5 s s 0 o o & 2 -
4. Under clay and Shale torailroad. . . . . . « .« ¢« v & ¢ & « & 6

Northwardly from this cut, at about three quarters of a mile
southwardly from Island Station, the road exposes two coal
stains, which probably represent coals A and B. They are
separated by 18 inches to 3 feet of limestone, and are respect-
ively 12 and 6 inches thick. The following section shows the
arrangement of the beds:

Clay, etc., mostly quaternary deposits.

1.

2. Coalstainof Coal A? about . . . . . . . ¢ & ¢ 4 4 o = « # & 1 foot.

L N I S e TG SR S (A 6 inches.

4. Limestone, flled with Martinia planocompexns, 18 inchesto. . . . 3

2.Cm.lltlinﬁf{:nll'ﬂ?....... ..... 3 BB SRR woow é o
# c"r and sh.\]t" L} L] L] L | ] [ ] " & & @ [ W w [] [ ] | [ ] " = & [ , "
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[t is possible that one of these coals is equivalent to that
seen in the cut to the south; but this is only conjectural.
The beds seem to be rising to the north, so that the 20 inches
of coal seen in that cut may be above the ones at this place.

In the cut just north of the depot at Island Station, nodules
of limestone, probably equivalent to the limestone described
above, are exposed in the upper part of the cut, underlaid by
sandy shale and sandstone,

From this point the road descends to the north for about
three quarters of a mile to a flat, which is about half a mile
wide. Sandstones and sandy shales, which underlie the beds
seen at Island Station, are occasionally exposed in the rail-
road cuts from the station to the flat. This flat is probably a
part of the Green river flat, but is partially separated from it
by a narrow, somewhat peculiar ridge. The rise of the hill
from the low land is rather gentle up to about sixty feet of
height; but from that point up the sides are formed by ver-
tical faces of sandstone. The sandstone presents a curious
feature towards the base. At the base it is very calcareous,
and quite ferruginous, and in some places a conglomerate of
sandstone and limestone. The larger part of the lower 5 feet
of the rock seems to be a coarse conglomerate, consisting of
fragments of limestone, Crinoid columns, the coral Chetetes
milleporaceus, chert pebbles, sandstone, and broken remains
of plants.

The ridge courses south 75° east, and probably extends to
the Green river.

The Green river flat begins at the base of this ridge and
extends along the railroad to Livermore, a distance of about
a mile and a half.

Generalizing from the foregoing notes, it may be stated
that, from South Carrollton northward for about five miles,
the beds seem to fall northwardly or northwestwardly, and
belong to the upper part of the section at South Carrollton.
They then rise to the north, the upward sweep being suffi-
cient to bring up the beds associated with coals A and B in

the vicinity of Island Station, and the underlying beds ap-
jol
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proach the surface as far north as the Green river flat, at
which point the outcrops are cut off.

At Livermore a shaft was sunk 27 feet in depth in search
of coal. A coal bed is said to have been penetrated at 20
feet below the surface. At present the pit is filled with
water.  The débris found at the mouth of the pit would seem
to show the materials which were penetrated to have con-
sisted chiefly of a thin-bedded or shaly grey sandstone. A
few concretionary nodules of iron-stone were observed in the
heap; but they appeared to be of poor quality,

The mouth of the pit is about level with the railroad bed
just north of the Green river bridge. It is probable that the
coal which was penetrated in the shaft corresponds to one
which is exposed on the bank of the river, just above the
bridge. A coal 18 inches thick is exposed there, at about 14
feet above low-water mark, and about 12 feet below high-
water mark. The bed is covered by about 20 inches of bitu-
minous slate. Sandy shale and shaly sandstone fill the space
from the coal to the water line of the Green river. This coal
is evidently below any of the beds exposed between South
Carrollton and Livermore; but its precise place in the order
of the beds is conjectural. It may possibly be coal E, but
the evidence concerning it is not at all plain.

A red, ferruginous material is found below the coal, at some
points on the bank of the river, which may possibly serve for
paint; it has never been tried. This material seems to be
chiefly clay, which is thoroughly impregnated with iron, the
source of which is in the coal bed.

From Livermore to Tichenor's Station, a distance of three
miles, the surface is mostly flat, varied by a few low hills,
near the line of the railroad. Accordingly there are very few
rock exposures in that distance. There is little doubt that
the westward extension of the Rough Creek uplift of Ohio
county crosses the path of the railroad somewhere in the
region of Livermore, either north or south of the town. The
probabilities seem to be that the point'lies somewhere be-

tween Tichenor's Station (or near the station) and Livermore;
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but so far the facts concerning it are obscure. It is possible
that the line of the disturbance is located between Tichenor's
Station and Riley’s Station.

Several localities were examined between Livermore and
Riley's Station, but very little information was gained con-
cerning the structure of the section between those points.

On the old *“ Moses Iglehart farm,” about two miles a little
north of east from Livermore, a coal stain makes its appear-
ance on the hillside, near the dwelling. When first visited,
this was supposed to be the outcropping of a bed of some im-
portance, but subsequent examinations have not verified the
conjecture. A carbonate iron ore, however, which lies about
four feet below the coal stain, has a very fair appearance and
may prove to be of value. This can only be proved, however,
by a more extended digging than has yet been done, to deter-
mine its area, and by chemical analysis to test its purity. The
bed ranges from 6 to g inches’in thickness. It is especially
desirable, in order to judge of the value of this ore, to be-
come fully acquainted with its horizontal extent and physical
changes, as in some places it seems to pass into a ferruginous
limestone, which is of no value as an iron ore. Immediately
under the iron ore, and sometimes merging into it at the top,
a bed of limestone about g inches thick occurs. It weathers
with a yellowish surface marked with white splotches. The
surface is also marked by drab lumps, which are spread over
it. The rock seems to be nearly bare of organic remains; a
few small fragments of Crinoid columns and a small Martinia
plano-convexus? were found.

On Mr. Timor Howard’s farm, near Mr. John Jones’ place,
which is about four miles northeastwardly from Riley’'s Station,
a deposit of black slate occurs, moderately rich in bituminous
clements and cannel coal-like in structure. This deposit is
known in the neighborhood as cannel coal; but it approaches
more nearly to cannel slate in its physical characters. The

following is the section as exposed in the summer of 1875:
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1. Black bituminous Slate, resembling cannel slate . ., . . . . ., . . 4 feet.

2., Feriferovs Iayer . . . cv 6 4 G 6 wu a'h v a5 8 £8 u u 3

3. Cannel{) Slate. . . s o v+ o 5 s =0 s s 8 o = s 5 0 5. 28 5 & g

. Ferferous IEYEr .o vls wonn aimie dk o m @e dem 5w b I * 2inches.

On Mr. John Jones' land, near his dwelling, a limestone
holding considerable bitumen (in cavities) is exposed. In ap-
pearance the limestone resembles some of the Sub-carbonifer-
ous beds, but its identity could not be proved. The presencc
of bitumen in the rock has caused some to have faith in the
existence of a profitable quantity of petroleum on the farm,
There does not seem to be, in fact, however, any evidence to
justify such a belief. There were some unsuccessful borings
made for salt on the place several years ago. Sandy shale
was penetrated to some depth (which was not very consider-
able, however); but, so far as can be gathered, the boring was
without important result of any kind.

A few feet above the limestone a coal dirt 2 feet thick is
exposed on the hillside, and is overlaid by ochreous sandy
shale. This coal has been worked near Mr. Jones’, and is
reported to measure 3 feet in thickness when well opened.

On Mr. T. B. Bratcher's place, near Mr. Jones’, about two
and a half miles east of Tichenor’'s Station, limestone is again
found, which may be equivalent to that seen at Mr. Jones',
although topographically nearly 130 feet above it. As is the
case with the limestone seen at Mr. Jones’, fossils are quite
rare in the rock, and only a few (3inoid columns were found.
At about 15 feet above the limestone, at Mr. Bratcher's
spring, an inch or two of coal has been found. Fragments
of pebbly sandstone are strewn over the slope of the hill.

The outcrop of limestone on Mr. Bratcher's place is about
two miles west from the Barrett's Creek salt wells, in Ohio
county, at which point the Rough Creek uplift is plainly visi-
ble, the Chester beds being brought to the surface there and
tilted at high angles,

About one mile eastwardly from Tichenor’s Station a coal
bed has been opened by Mr, William Atherton. The bed
is nearly 314 feet thick; but, so far as proven in 1875, was
not of excellent quality. From the positions of the poorer
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portions of the bed, however, it is presumable that, when fol-
lowed further under the hill, beyond the reach of the atmos-
pheric agencies, the coal may gain considerably in quality.

A few outcrops were seen in other localities between Liver-
more and Riley’s Station, a distance of six miles by the rail-
road, but very little could be determined concerning them.

From Riley’s Station to Lewis’ Station there are few out-
crops; but the surface is less flat than towards Livermore.

Within a mile of Lewis’ Station the cuts begin to show
sandstone and shale.

In the cuts just south of the 12th mile-post (numbering
from Owensboro’) a total thickness of 25 feet of sandstone
is exposed. This overlies a coal which has been opened near
the road, on land belonging either to Mr. Field or Mr. Van-
arsdal. The bed is reported to be 3 feet thick. It is covered
by bituminous slate, which appears to be sufficiently dense to
form a good roof for mining under.

The position of the coal is about ten feet below the railroad
at the 12th mile-post. The ground immediately at the pres-
ent place of opening is not suitable for mining on a large
scale, because of the short depth of the coal below the sur-
face. * Stripping ”’ seems to be the only convenient means by
which the coal may be reached. At the hills, however, where
the overlying sandstone is present, it is possible for the coal
to be worked with more profit.

An outcropping of the western extension of the bed is
found on Mr. George N. McKay's land, about west of the
12th mile-post. Mr. McKay did a little digging in the coal, in
a small branch. He estimates the thickness of the bed at 3
feet 10 inches to 4 feet 4 inches. The quality and general
character of the coal has not been proved, no opening being
in a suitable condition for sampling the bed or for studying it
sufficiently. From Lewis’ Station to Crow’s Station—a dis-
tance of 3 miles—a few low hills are seen, but the outcrops
are few.

At Dr. Hickman's, just south of the gth mile-post from

Owensboro’, the cuts expose about 20 feet of sandstone.
YOL. IV.=20 305
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Below the sandstone, with shale (?) between, a thin coal is
exposed, not exceeding 16 inches in thickness. It is covered
by 21 inches of bituminous slate.

A number of springs issue from beneath this coal bed, and
have a considerable local reputation, the place serving, in a
modest way, as a watering-place for the people of Owens-
boro’. The waters are chiefly chalybeate. Two or three of
them contain alum, however—one of them being somewhat
remarkable for the amount of this material it contains.

Following are analyses, made by the chemists of the Sur-
vey, of the waters of the springs.*

The following analyses show the composition of the alum
waters:

IN mwooo. PARTS.

Number of thespring . . . . . . . . . . .. ... I 2 6
Basic iron persulphate . . . . . . . . . . .. ... 0.8756 0.0484 0. 140
Alumina sulphate . . . . . . . T R e 1.2468 3303 .3500
Manganese sulphate . . . . . . . . .. R D032 . 0102 LO721
Lime sulphate. . . . . . . . . - .+ - + - s . 5596 3947 -3271
Magnesia sulphate, . . . . . . . . . . . .0 ... .3330 3315 | < .2513
Potash sulphate . . . . . . . “ s 4w oe s w oo . 0005 . 0068 L0074
Sodasulphate . . . . . . . . . ... ... 7 L0724 - 11 I
C{} W 5111 hatﬂ‘. --------------- I -m a & B ¥ W & & @ B
Smfium chloride . . . . . . . - . « - « « « . . L0031 L0127 L0bgT
Lit.hlla L] Ll L] - - L] L L Ll Ll Ll Ll L] & - - L - L L] r - tr“ﬁ- tract‘- tr“ci-
SHieh:. « & «% wm-a wowmin w0 w e T T L0013 .0014 .0022
Organicmattersand loss , . , . . . . . . . ...l ... L0270 1877

——

Total saline matters, driedat 212°F. . . . . . . . 3.1364 1.4598 1.4000
= e ——
Specific gravity . . . . . . « « « . 4 s s s . - . «| 1.00304 | 1.00164 1.00162

In the water of spring No. 1, it will be noticed, a small
amount of copper was found; the amount is so small, how-
ever, that it will not seriously affect the influence of the
waters.t

* The waters were collected in glass jars and forwarded te the laboratory for examina-
tion ; but, in spite of all precautions, had lost some of their carbonic acid gas by the time
they reached Lexington.

T For farther discussion of the properties of these waters, see the chemical report of Dr.
Robert Peter in this volume.
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The following are analyses of the chalybeate waters:

IN 1oo00. PARTS.

Numberof spring . . . . . « 4 = 4 & & « &« & ...| 3 4 5
{ron and manganeseoxides . . . . . . . . « . . . . traces. O . 0004 ©.0018
LimecarbORate . « « « ¢ « = o 2 5 o o v 2 ¢ 2 o = L1106 LA1gh 0236
Magﬂ&ﬂi l:ll.'bllﬂitﬂ: x ® ® @ ® & = @ & @ s & B B -ﬂlqﬁ‘ FGJSI -O20l
LE[I.E S‘HIP]‘“‘t' ’ L] L] - L L] * L L L] L] L] . . * - L * L] :3& 'uﬂsﬂ l-lj?‘:_.
Magnesia sulphate. . . . . . . . . .. . . .. L1504 L1057 Lobsl
Potash sulphate . . + + « + ¢« + & - 5 =« ¢ = = + - L0035 L2 LOLO;
Sodasulphate . . . . . 4 i 2 2 s 2 4 o2 b o2 m oo s 4507 .§010Q 2082
Sodium chloride. . . . & + « 4 s 2 s 8 5 == &« = .08og »0213 L0127
Lilhi‘- U ] " = ® ® = & @& & & ® W ® w® = @& . = & T.rm:fﬁ-. Irﬂcﬂﬂ-. E'I.'ﬂln'-'i-"%--
{:{]PPET- @ ® m ®m m @ @ @ @ O @ @ #® w = w m @ @ F ow . . m om « & &+ a & I.T-J.l:'l."n.
Silicl - L] - L . L] L] L L] L L] L] - L} L * * . L] - - - lﬂl?* '6254 lﬂf?’g.i
Organicmattersand loss . . . , . . . . . . . .. DT 1 v 0337

Total saline matters . . . « . « &« « « « « . 1.0160 0. G041 0.5482
Specific gravity . . . . . . . . .. ... I 1.00115 | [.00120 1 .0008h

No. 3 is the * Sulphur”

water of the chalybeate spring near Lewis.

— ——

spring; No. 4, the ** Brick” spring,
and No. 5, the “Yellow” spring. These springs have been
described by the writer in the Owensboro S//e/d, and more
extended suggestions made as to the use of the waters.

It seems proper to insert at this place an analysis of the

The spring is

but a short ride from Dr. Hickman’'s, and will doubtlessly
prove useful in connection with the springs on his place.
The water from this spring was collected by Captain R. S,

Triplett.

COMPOSITION OF 1oo00.

PARTS.

Lime carbonate . .
Magnesia carbonate
Iron carbonate . .
Alumina . . . . .
I'hosphoric acid . .
T [7
Lime sulphate. . . .
Magnesia sulphate . .
'vtash sulphate . .
snda sulphate . . .
Sudium chloride . .
Lithium chloride .
Silica, ete. . « . .

® & ® = =

Total saline matters

® F ¥ @ w

..... .| wo.1155%

® ® ® &8 W ®w ® 5§ ¥ »

-

@ B B & ® ® ®B 5 ® ® & @

. L0040
: 0229
0027
: . 0004
. L0107
; . 0204
. o768
. <0403
. -0476

" ® ¥ % =
L]

L0146

0013
.0143

= & & = ¥ = =

. a o, 3720

Held in solution by carbonic acid
and precipitated on boiling.

Dried at 212° F.
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From Crow’s Station to Owensboro’ flats are the prevailing
features, the ““Black’™ and ‘“Panther Creek” flats filling the
larger part of the distance.

In the vicinity of Owensboro’ several coal mines have been
opened, all of which are probably in coal D. Two miles and
a half below Owensboro’, at the site of the old Coal Haven
factory, 18 inches of coal is exposed in the bank of the Ohio
river. This is mentioned on page 152, volume I, of the old
series of Kentucky Geological Reports.

The following section was made at this place:

I. Thin-bedded Sandstone . ., . . . . . . . . . . . . .. g feet or more.
2. Sandy thinly-laminated Shale, about. . . . . . . . . . . o
3. Earthy, pyritous, somewhat lumpy, and calcareous band.

Abounds in Crimerdal columns and contains Spirifer came-

ratws, Athyris subtilita, Noutilus decoratus? long slender

univalves, Sellerophon montfortianus, and Lophophylium pro-

fifermme; about . . . . . . . 4 . . . e e e e e e e 2 inches,
4. Dark Shale, passing below into dense Black Slate . . . . 3
5. Coal; saidtobe. . . . . . . . . . . . . . L 40 . .. I 8 u

At the time this place was visited the coal was covered by
the water of the Ohio river. In the hills back from the river
coal D has been worked.

Near the old Bon Harbor mines (which are no longer in
operation) Mace (?), Shafer & Co. were mining at Barrett's(?)
new bank. The coal measures 4 feet 4 inches to 4 feet 10
inches in thickness, and is covered by dense, hard slate. The
position of the coal is about 120 feet above the one exposed
at the river, though it may be somewhat less. The upper 14
inches of the bed is said to be the best. The following is an
analysis of averaged samples of the coal:

Hﬂillur: - - L Ll - L] - - L] - - - - L ] & " - " - L] - L] - - L 3 L] - - 5Ih
Volatile combustible matter. . . . + . « « « & &« o« o = « = = & T 35.00
Fized carbdn . . . & o o 4 & = a 5 4 = 2 = 8 8 ¢ ¢ 5 8 6 8 + o & . - o 50. 40
bh lllllllllllllllllllll - ® @& ® ® @ = = ¥ [ I s-?{-
b b S R o e 100,00
—— _— EHFEW

Enl- hﬂ-r LI ® = = g = 3 = ¥ & = ® # F & = & # & @® = @® B ® ® ® ® ®F ® ® W 31'93
SPethe BEYVILY v woucu powem womomiwom mow st mRE R el e I 315

The same bed is worked at Mr. S. M. Dean’s mine, which
is about one mile and a half below Owensboro’. At this bank
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the coal measures 4 feet 4 inches in thickness. The following
is an analysis of averaged samples of the coal:

Moistlrg & o6 o 4 sme 76 F & % aie wiEe e SR e & el §.12
Volatile combustible matter . . . o o & 4 2 & & v & & & o 5 5 & « 5 8 & s 34.73
Fixedearbon . . & & o « 4 o o o 5 3 8 2 « & s i e R e S SI.44
r\ih ---------------------- o % = ® = ® ¥ ® ¥ = B El?‘

Tﬂ tnl L L] L * L] ¥ - L L] * L] L . - L L] L - L L L] L3 L] L - a L L ] L L L lm I'm

Sulphur . & o ¢ % 4 8 Ve @ e r s E s e s e s e e e s e e 3.513
Specific gravity . « . « < 4 o « 4 5 & & 5 2w 8 o4 .8 mEE ECE 1.337

At the “Dutch’ mine, about one mile and a half above
Owensboro’, the coal worked varies from 314 to 3 feet 2
inches in thickness. The following analysis shows the qual-
ity of the coal to be quite fair:

Mobsthes .50 s 5w ¥ % 8S e RN dmald BeE st ek 4.10
Volatile combustible matter. . . . . « + « ¢ &« =« « s ¢ s = s s 2 s s = & 38.50
Foind-oarbgnl: . oSG S drwr aie wmcs w0 EE E e e e i §51.00
Al e R R Y SRt olig L TR IR N wiaba e o = ﬁ-iﬂ

WBERL v s wBiy E0 RURTE ROEAE CURGE RO BN ORI e T 100,00
Sulphur . . . . . . e miaE WRE ERREN PSR PN R ENT R il 1.538
Epﬂ:"lﬁ.ﬂ E“"’i‘.! # ® & ® ® ® & F ®F H W W ¥ W F ® ®F F W ¥ E F W W = ® = » I!m

At the ‘“Montgomery’ mine, near the one mentioned
above, the same coal is worked, and measures 3 feet 2
inches in thickness. The following is an analysis of the
coal:

DEDARLTENNE 5w 0 socie WO B R EETE SNE ESELE Ve RO RO BOse 6.20
Volatile combustible matter. . . . « « « + = ¢ ¢ 4 5 = s ¢ 4 ¢ = 2 s 4« = 36.20
Fized carbol . . « « & o ¢ ac u s s o 5 4 = 5.9 5 s Ene ww e & e £0.90
Ash . . . v & ¢ o & 8 2 v 8 5 = 2 & 2 & « » 2@ = &8 28 ® 8 = 8 %o n 6.70

WORRN - viv aon ke woowsd W m BN Em AR BN e e W T 100,00

S'ulphur * m - L - L ] - - L] LS * " - " * . - 4 ¥ r B @9 + L * L] L] L L L L I ‘323
Specific Gravwity . + + + o 5 ¢ & 2 5 & 2 2 = 8 2 8 & = 4 & 2 = ow o4 # 4w 1.323

ie—

It will be observed that the per centage of sulphur, so far
as indicated by the analysis, is comparatively quite low in this

bed. It is probable that the coal worked here is an extension
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of the bed worked below Owensboro’; but the wide differ-
ences to be observed between the analyses of the samples
collected at the mines below the town and of those collected
here would seem to indicate a possibility of their being dis-
tinct beds. The determination of their exact relations is
accordingly left for future consideration.

A coal seam 20 inches thick is reported to have been found
at go feet below the one wrought at these mines.

I11.
THE ST. LOUIS AND SOUTHEASTERN RAILROAD.

The path of this road extends through the counties of Hen-
derson, Webster, Hopkins, and Christian. The larger part of
its distance lies within the coal measures, but in the southern
part of Christian county Sub-carboniferous beds make their
appearance.

As stated on preceding pages, a region of comparatively
flat land extends from Henderson, on the Ohio river, south-
wardly nearly to Sebree, a distance of seventeen miles; and
few available outcrops are seen.

At Henderson quaternary deposits conceal the other beds.

The following are records of borings made within the vicin-
ity of the town, published in the reports of the former Geolog-
ical Survey. At present they are the most that can be given
concerning the structure of the section about Henderson, and
are presented only as extracts from another report:*

SECTION SHOWING THE COALS FOUND IN THE HENDERSON SHAFT.
. Space from top of the shaft to level of high water in the Ohio

BPRE oa R, e e RTeiE B miie e B aie 20 fect.

2, Space from level of high water . . . . . + « s v + 4 s 0 o v s 40 *
3-Coal . v & & 4 i i s i i e e e e 4 e e aa e aas 1 * B8 inches
o SPRLE- G G womiw e @ Fim Boa s Bie e bew Eoew & b w

By OBl o0 sus 08 60 & v 0w N L T a2 * 4 v
BSPIBE S LS pe iy e W Wk s B R e ¢

T bl e s mimE & % Eeb wEiE i ERGE e TR 4 °F

D OPHDR: . s bk m e R L RRE e BN waE W 88 «

g'l Cn:l ------- L] L L L] L . % '] L] L] - - L ] + [ & L L a - 3 L ﬁ b
T0. SPACE . . . 4 L L s i e e e e e e e e e e e e e e s 18y

P Eoalsns B BRedUEE R SlEE RN e S TEEE S g

No. 11 of the section was reached, it will be observed, at a
total depth of 474 feet below the top of the shaft.

®See volume I, Kentucky Geological Survey, old series, D, D, Owen, Tirector.
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A greater depth was reached, and a larger number of coal
heds réported, in a boring made by Mr. Holloway at a point
five miles from the Ohio river; but a record of the boring
would serve for but little at this place. It is the intention to
give, at some future time, the record of this boring, compared
with sections obtained elsewhere,

The foregoing section is given merely to show what has been
done towards learning the structure of the section at Hender-
son. At the time the examinations were made along the line
of this road no opportunity was had to prove the accuracy of
the record. Upon comparing it with well-known records of
other shafts, and with the natural sections obtained in the
hills, in other parts of the coal figld, there would seem to be
room for doubts concerning some of the details of the section
as given to Dr. Owen; but beyond that nothing can be said
concerning it at present. They may be perfectly accurate.

The following is the section of ** Schlesinger’s shaft’ (worked
by a miners’ codperative company), on the railroad, about one
mile and a half, or two miles south of Henderson:

i. Earth, etc.—**yellow surface earth” . . . . . . . . . . . 18 feet.
2. BlueShale? {*blue mud ). . . . « « ¢ ¢ + =« = = = &+ =« & 35
T VOmawel [ v e v e s b e e ae b e o (i
4. "“*Limestone; hard and shelly" . . . . . . . « . « + . . L 2 inches.
E, Coml oo & & 4 s s a8 v e s omas ee new . s os s s g “

; Limestobie = ohon S BN A4 e e il el s g o# § u
7. Blue sandy Shale . . . . . . . . o 4 v 0 4 s a w0 . g to 10 ¢
8. Space (“conglomerated material™) . . . . . « « . . . . . S5te &6 ¢
e SRNEEEIIIE . ' r o wi R N A 39
10, Sandy Shale; colors brown and blue. Probably Black Slate

at the bottom. (This was drilled through in part) . . .. . 4 ¢ 6

105 GOl ioa s B s R s R mE mwE Rom W W Nk 4 Y 10 ©
1%, Daderelay .oy 50 s s dis Winis s ale eies s z "

The record was obtained from the sinkers of the shaft, at
the time the sinking was in progress. In the main it may be
considered as about correct. The top of the shaft is about
level with the railroad. '

The first plain exposures of the beds are found at Sebree.
At this place a peculiar disturbance crosses the path of the
railroad and is exposed in the cut just beyond the Sulphur
springs. About 300 feet north of the cut, near the springs,

masses of Sub-carboniferous limestone are strewn somewhat
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irregularly over the surface of a hill which rises to a height
of about 30 feet above the level of the road. Masses of
calcite are distributed through some parts of the limestone,
which is also crossed by veins of that mineral. Some parts
of the rock are also studded with concretions of black chert,
while others are full of minute cavities containing bitumen.
A few specimens of Bryozoe were found. Although the rock
is nearly destitute of organic remains, by which to determine
its age, there is little doubt, when its general features are con-
sidered, that its position is below the coal measures. The
type of the Bryozoe would indicate as much.

In the cut just beyond (southwardly), however, beds be-
Jonging to the coal measyges are exposed, inclining at high
angles; and the inclination is fowards the Sub-carboniferous
limestone, instead of away from it. This is shown in figure
I, plate 1.

So far no explanation has been found for this peculiar con-
dition of the beds. The structure of the region in the imme-
diate vicinity of the fault is nearly entirely masked; indeed,
so effectually is it concealed that, had the railroad, by a slight
curve, passed round the point of the hill through which it
cuts, one might have passed over the ground without sus-
pecting such an arrangement of the beds. As shown in the
figure, the beds rise southwardly.

The following is an approximated section of the strata, be-
ginning at the north end of the cut:

1. Sandy Shale, with occasional nodules of Iron-stone,

BEL . v w w50 ENE woaia we EiE SR & Eom 0w 60 feet.
2. Sandstone. This iz much shattered. The texture of

the rock seems to be quite variable, changing from

fine to coarse-grained in its various parts . . . . . . 6o to y0
3. Coal dirt, apparently. . . . . . . . . . . .. . .. 3
A TS CIRY & o oa s wmewia womm w0 ke 3
S Emal vt sy Sei wUE SUen dvme dw wwa e 4 inches to 1
6. Argillaceous Shale, some parts calcareous . . . . . . o
7. Fine-grained drab limestone. This weathers a mot-

tled ashy-white color splotched with brown, and is

rough on the weathered surface. The organic re-

mains found in it are: Marfinie plano-convexus, an

Archaocidaris ipine (7), Crinoid columns, and Chadetes

W POIICENE & i h e e A w m e ek E e 2 ¢ 6 inches
B DBANE . o v e sow s we wE s Rew poETA pasE e 6
O CoRbaMNG o 5 o5 G e e e s E e e 4 -
10. Diark blue and greenish Shale, . . . . . « « « « - . g
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10, ShalySandstone . . . . v ¢ v ¢ 0 4 6 s w5 n s g feet.
12. Compact Sandstone—base notseen . . . . . . . . . 1o
Total thickness, about ., , . . . . . . 4 « . . « & I_:; ‘“ _q. inches,

The precise position occupied by these beds in the section
of the coal measures, as exposed along the road, is as yet
conjectural. About half a mile beyond the cut, towards the
south, comparatively horizontal beds are exposed, as shown
on the profile section, and there seems to be little chance for
these beds to have been brought up from below. First im-
pressions would seem to point to their having occupied a posi-
tion higher than the comparatively horizontal strata to the
south. Until the details of the disturbance become plainer,
however—and this end is only to be obtained by detailed ex-
aminations made along the course of the fault—any conject-
ures that may be held concerning the proper position of the
beds are of little value.

There is little doubt that this disturbance is connected in
some way with the “Rough Creek uplift,” of Ohio county,
either as a direct continuation of the disturbance or as an
‘“offshoot™ of it. The evidence is pretty clear that the
“Rough Creek uplift” does extend at least into Webster
county, although the matters of detail concerning it may
change at various points along the line.

One of the usual phenomena connected with lines of faults
is to be observed here; at the base of the hill, upon which the
Sub-carboniferous limestone is exposed, several springs of sul-
phur water break forth.

These springs, in connection with one of chalybeate water,
which issues from beneath a sandstone about half a mile fur-
ther south, have caused Sebree to be known somewhat as a
watering-place. A hotel has been erected near them for the
comfort of summer visitors, numbers of whom come from
Evansville, Henderson, and other places during the proper
season.

Following are analyses of water from one of the sulphur
springs, and from the chalybeate spring. It is proper to state

that the collections were made at an unfavorable time—during
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a period of heavy rains—and fresh water had mingled with
that of the springs to a considerable extent.
FROM THE «SULPHUR SPRING.” IN roco. PARTS.

Lo 1 111l TR | e i i it e
Magnesia CATBODALE . « = » » o » + o + - -0499 water by free carbonic acid.
Lime sulphate . . . . . . . . . . .« .. .0b17

Magnesiasulphate . . . . . . . . . ... 0870

Potash sulphate . . . . . . . . . . P .0042

Sodasulphate . . . . . . - . - . » - @ .14

Sodiuvm chloride . . . . . . . &+ & & & & = .27

Silical " L] L] - L] - - - & - - - L) L] Ll - L iul?'ﬁ

Organic mattersand loss . . . . . . . . . .0076

Total saline macters . . . . . & . « « » ©0.8358 | Dried at 212° F.

As stated by Dr. Peter, in the chemical report, this is un-

doubtedly a good **saline sulphur’ water.
FROM THE “CHALYBEATE SPRING.” IN 1000. PARTS,

Iron carbonate . . . . . . . . GERTE EREE ENF GHEAE RS vats S 0.0297
Manganeee CATDORALE. . . + « o v = v 4 o o 5 «# o & = 2 & 8 v 5 5 % = 3 trace,
Llmecarbofale ' o 5 seaes £o8 5 B mid s m oEE e mOTE meld G mhie L0247
Magnesia carhonate . . . . . . oA me e w o e oi® w o ea mw . . .0l79
Lime sulphabe o . o & 0 ¢ o o s a @ B v 6 5 8 5 = % & &6 & F 4 5 Fow s L0218
Pﬂ[ash Sulphat-c - - L # - L 3 L] L] L] £ - L - L] L] - L & £l L] - - L] - - L L] '{ma
Soda ERIpRadE o, 0 oo b AR me m @h B BOEE e E B .0203
Sodium chloride . . . . . . . .. . ... ... Sis woRe BoeE el W 2 0026
SHUICK o v ow v oaor omoma memw mi o e momer EmE meomed R B o010
Organicmattersand 10388 . . . . + & ¢ 2 ¢ ¢ 4 ¢ 4 o s a @ o 5 2 s 2 = » . 00bh

Total saline matters, dried at 212°F... . . . . . . SR T W & 0. 1290

This is very apparently a good chalybeate water.

About half a mile north 13° east from Sebree, on the north
side of the disturbance mentioned above, a coal bed barely 2
feet thick crops out on Mr. W. J. Marshall's place, in the bank
of McAvoy's creek. The bed dips at an angle of 2°(?), course
about north 55° east. Quaternary clays rest upon it, and very
little knowledge could be gained concerning it.

Beyond Sebree, towards the south, there is a space of nearly
half a mile in which the relative positions of the beds are
obscure. At the chalybeate spring, mentioned on a preced-
ing page, a massive sandstone, underlaid by shales, comes to
view, the base being about 15 feet above the railroad. This
Is a marked feature in the structure of the region for a con-
siderable area about the spring.
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At a mile beyond Sebree the sandstone and shale are ex-

posed in the following order:

1. Massive Sandstone; hard and compact, and frequently ** honeycombed ™ on
the surface. The bed seems to be dipping somewhat, course about north

E 4 T e - e e o P T R TI E 25 [eet.
2. Sandy Shale, the base not seen. . . . + « « « & = & = = + = + &« « + = = 1 g L
3. Space to the railroad, probably filled with Shale. . . . . . « + « « . . & o1

The total thickness of the sandstone seems to be at least
40 feet.

The shale underlying the sandstone seems to form the
substructure of the ground through “ McElroy's Gap,” nearly
if not quite to Deer creek. About half a mile beyond Deer
creek 10 feet of sandy shale is exposed, the top of the bed
level with the railroad, which may underlie the rocks of Mec-
Elroy's Gap, as the beds seem to be rising towards the south.

Somewhat less than three quarters of a mile beyond Deer
creek, a few yards south of the Dixon road, a limestone is ex-
posed in the field of Mr, G. W, Croly. No perfect exposure
of it was found; but the base seemed to be about 35 feet above
the railroad at the crossing of the Dixon road (known as the
* Dixon Crossing '), and 60 feet above the bed of Deer creek.
The limestone has a dark bluish color upon a freshly-frac-
tured surface, and weathers an undecided ferruginous brown.
It seems to contain very few fossils. Froductus splendens, Spi-
rifer cameratus, and Martinia plano-convexus were found; the
specimens were scarce. The place of this limestone has not
been determined; it resembles, in some of its features, one
or two definitely known limestones; but the exposure of it is
so limited that its precise character and position cannot be
decided upon at present.

In the Dixon road, about one mile westwardly from the
Dixon Crossing, a coal stain makes its appearance, whose
position is apparently about 50 feet above the limestone seen
at Mr. Croly’'s. This, however, has not been verified.

From this point to Slaughtersville the region through which
the road runs is mostly flat land, and the order of the beds is
not well seen.

A short distance north of the 12oth mile-post, about one
and a hall miles northwardly from Slaughtersville, a limited
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exposure of sandstone and shale is found. The sandstone is
exposed for 5 feet of thickness, and is overlaid by 3 or more
feet of shale. It seems probable that these beds contribute
most largely to the surface structure of the region near the
railroad for the larger part of the distance to Slaughtersville.

About two miles northwestwardly from Slaughtersville a
thin coal bed has been discovered, on land belonging to Mr,
John Quarles. The bed measures somewhat less than 14
inches at its outcrop. It is overlaid by 18 inches or 2 feet of
black bituminous slate, the upper part of which is soft and
fragile at the outcrop. The position of this coal is dotted on
the profile section at a point about one quarter of a mile north-
wardly from the 120th mile-post from Nashville, and is placed
provisionally at 75 feet (its apparent height) above the railroad
at that point, and 70 feet above the road-bed at Slaughters-
ville.

At Slaughtersville we enter the flat lands of the East Fork
of Deer creek. Shale forms the sub-structure of the flat
around Slaughtersville, as proved by a pit sunk near the
railroad depot; but no good exposures of it are to be found.
Just back of the station a hill rises to a height of 65 feet
above the low land, and even higher towards the northwest;
but no available outcrops are found on it.

From Slaughtersville southwardly the ground ascends, and
sandstone is occasionally exposed in the hills. No distinct
exposures are found, however, much nearer than the large
railroad cut, about two and a half miles from Slaughtersville.

At this cut we find an instructive section, the beds of which
seem to form the larger part of the surface structure as far
south as Madisonville—a distance of eight and a half miles.

As shown on the profile, the section is composed of a mas-
sive sandstone and shale beds, arranged in the following order:

1. Massive variegated Sandstone. This is a loose-grained, rather soft sand-
stone, much cross-bedded, variegated with white, brown, drab, and pink

] T R s S s P E - R SO 6 R - P - e 40 feetl.
2. Greenish Sandstone, alternating with beds of Shale . . . . . . . . .. L
3. Greenish zandy Shale. This, when comparatively dry, is Can olive-green ;

when damp, it is dark or nearly black; base notseen . . . . . . . . . 15
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As shown in figure 2, plate I, the massive sandstone No. 1
is fractured in such a manner, towards the north end of the
cut, as to allow one part of the bed to sink below the level
of the other parts, forming, in this manner, a small fault.
There are, indeed, two lines of faulting in the cut, so that,
although the underlying shale is apparently cut off by the
sandstone a short distance north of the south end of the cut,
it is exposed again near the middle, and disappears entirely
at the north end, where the sandstone is again let down. In
the cut just south of the large cut, which, for convenience,
has been called the **Great” Cut, shale beds are exposed
which underlie the sandstone of the ‘Great’ Cut.

The following is the section exposed in the cut and a short
distance south of it:

1. Argillaceous Shale, containing ochreous concretions; top not seen . . 5 feet.
2. Coal SIRIR . o & .0 v & 4 o % % w o 8 60 & & % B ow B w5 ow s . "w v
3- Whitlsh undeérclay . . i 2 i o & o 5 's o o % 08 5 =% ¥ a0 & 4 1
4. Gireenish sandy Shale, in some places merging into thinly-bedded or

shaly Sandstone ; ochreous nodules are scattered throughit. . . . 15 b
G Loaldiet. © i v w4 o d e s mlae ba e ae woaa wa e owoa K u
B DI v s W KR R eCTATOR RO WAON A eOE ST EIE R 10 to 15 1

In the cuts southward, to Hanson, sandy, shaly beds are
exposed. These seem to be chiefly the underlying beds near
the surface, for some distance on either side of the road, be-
tween the Great Cut and Hanson. They are probably below
the beds exposed at the Great Cut.

At Hanson a shaft was sunk, it is said, to a depth of 40
feet, by Messrs. Sebree & Co., in 1867 or 1868, reaching a
level about 45 feet below the railroad. Coal is reported to
have been found at the bottom, measuring 4 to 5 feet in
thickness; the material passed through before it was reached
is reported to have been shale and sandstone. [ was unable
to verify the report by personal observations; nor could suff-
cient data be gathered in the neighborhood to-indicate, with
certainty, what coal should be found at this point at such a
depth. Coal is also reported to have been found within a mile
of Hanson showing a thickness of 4 feet.

Hanson lies in an extensive flat, on the waters of Otter

creek. From the station to the 110th mile-post (from Nash-
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ville), a distance of three miles, no exposures of the strata
are found, although there is a general upward sweep of the
ground in that direction. The topography, however, is that
of soft sandstones associated with beds of shale. Beyond
the 11oth mile-post the upper series of beds begin to show
more plainly.

In the second cut south of the 110th mile-post—about half
a mile beyond it—i5 inches of coal dirt is exposed. This
is probably (?) the equivalent of the first coal above the
“ South Carrollton’ Limestone, as seen in the Green river
bluff. Very little data could be obtained concerning it, how-
ever, so that its general extent and precise relations could
not be defnitely determined.

The following is the section at the cut:

£. Thickly-laminated sandy Shale . . . . . . . . &+ 4 s & & ¢ & & « = 10 feet.
e it sy Ln e atidvh Sy wfeod PR EIOR R B Eo S I «
3. Sandy Shale; base not seen, to level of railroad. . . . . . . . . . . . 2 £t

There is little doubt that the bed is above the Madisonville
Limestone (described on a succeeding page), and is not far be-
low the base of the massive Variegated Sandstone which lies
above the limestone.

In the large cut just north of the 10gth mile-post a massive,
soft, disintegrating sandstone, 20 to 25 feet thick, is exposed.
It is much cross-laminated. 'This is probably the Variegated
Sandstone, described at another place.

In the railroad, a short distance south of the rogth mile-
post, lower beds come to view,

From this point to Madisonville the southwardly rise of the
rocks is apparent. About one mile and a half to two miles
northwardly from Madisonville, in the Slaughtersville road,
the highest point in the region seems to be found, with an
incoherent sandstone capping the summit.

The following is the section of the beds, so far as exposed,
from the summit of the hill to the railroad crossing, about

half a mile northwardly from Madisonville:
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1. Soft, loose-grained, but massive Sandstone, variegated with pink, white,
drab, and brownish colors. Upon long exposure the bed disintegrates
and forms a bank of sand. “This has been called the ** Variegated Sand-

stone™ . . . . . e e e . s e e e e s . « + = » 30 feet.
2. Covered space. This is appa.rentlr mmtlr filled with grecmsh "‘sa.nn:ly Shale

and thin bands of Sandstone . . . . . . . + . & . ¢ . . 4 & . w = . 3 W
3. Greenish Sandslone in thin layers, with hhll}" pn.rtmgs "To the railroad. 20 “

All the cuts from this point to the first cut south of the
Madisonville depot, a distance of three quarters of a mile,
expose greenish-tinged sandstones and shales, which succeed,
i d&scending order, the beds enumerated in the section given
above. On the east side of the railroad, by the spring oppo-
site the water-tank, a thick bed of limestone is exposed, which
has been temporarily called the ¢ Madisonville Limestone.”
The rock resembles that seen at South Carrollton, and it is
probably identical with that bed. It will be remembered that
the two towns, Madisonville and South Carrollton, are on the
same line of elevation. The Variegated Sandstone, which
occurs at 60 feet above the limestone at Madisonville, may
be identical with the massive bed exposed in the Green river
bluff, 50 feet above the ** South Carrollton Limestone.”

The following is the section of the beds exposed at the
spring :

1. Disintegrating very micaceous, variably coarse and fine-grained Sandstone,

Some parts are very ferruginous, but the %enr:r.tl colors are greenish-

grey and brown. Cross-lamination is very frequent in the mass. . . . 10 feet.
2, Space, probably filled with Shale, merging into sandstone at the top. . . 5 '
3. Space, apparently all Shale . . . . R R R 5 "
4. Massive Limestone. Is drab and dm'e eolored uuu.al.ly. some parts are

blue. The rock weathers a dirty ash color, shading into light ferrugi-

nous brown. AMartinia fincatus jor M. plano-conrexns) is abundant. . . 4 L
5. Nodular Limestone. . . N E M
6. Shale and nodular Luneatam:, somewhat re&emh'img marlite. This thick-

mess isvariable. . . . . . . . . ¢ .0 00 L. e b r e W d 14
P IR BRI v v g e e me R R e R R R ¥ ou
8. Limestone, covered in many phcth with mammillary incrustations of

Cherteres milleporacens, Varies from Gincheste . . . . . . . . . . . 1 "

It is possible that the full thickness of the limestone is not
seen here.

In the cut just south of the water-tank, opposite which the
foregoing section was made, the limestone is exposed, and

shows a greater thickness, or rather a different arrangement,
of the beds.
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The section is:

1. &If‘ Eﬂ.ndﬁtﬁnf @ % & ®w s & ® @ @ w® ® @& w & @ # B & = ® & ® = & @ E fﬂt.
2., Coal dirt. This disappears towards the souath, . . . . . . . . . . g
3. Massive Limestone; abounds in Productus splerdens and n:n:]lll.l.'lns Spiri-

Sfer camerntur and a Cyothophylloid coral . . . . . . . . . . .. .4}{ to 8 o
4. Greenish-grey sandy Shale ., . ., . . ., . ., . . ki 5 o
5. Limestone, rather mottled and somewhat of a brecciated a pca.ra.nce

The upper part, for & inches, is nodular and is frequently charged

with fossils, viz: Marfinia plans-comvexur, Martinia linsatus } Macro-

cheilus inkhabilis, Chonetes mesoloba, and a Rhyneomelfa. The general

color of the Limestone seems to be grey mottled with red. . . . .3 to4 "
6. Dark blue Clay, merging into Shale below; somewhat calcareous near
the top; base notseen. . . . . . . . T P 3 o

The limestone bed No. 3 has quite a limited extent. It is
most fully developed near the central part of the cut; towards
the southern end it disappears.

Passing southwardly from Madisonville, we find the beds
which underlie the ‘Madisonville Limestone' occasionally
making their appearance, though the connection is not un-
broken. Two miles and a half from Madisonville coals A
and B make their appearance on Mr. Earle's land. Their
position is about 8o feet below the Madisonville Limestone.
Coal B has been mined to some extent. The following is the
section at the bank:

1. Covered space; fragments of Sandstone seen on the slope of the hill . 65 feet.
2. Coal “* A" showing asacoal dirt . . . . . f BT = lj{ L
3. Limestone; this varies in thickness. It is sometimes rcprmntﬂ! b
worn fragments imbedded inelay . . . . . + + + + ¢+ &« « + &+ « . FlO 3}5 "

4. Clay Shale, about . . . . . . .. .« 8 e w sk oE E s a awom "
5. Bi tuminous Slate and Shale, divided thus:

. Slabby black Slate . . . . . . e a e s s s 1Hg feet.

#. Friable slaty Shale . . . . . ., . . . . . n ow oge M 25 -

¢. Slabby black Slate, 5 inchesto . . . . . . . [T

6. Coal #*B."" The base of the bed was not seen. The bed is divided by
a clay parting, thus:

a. Coal, the s*upper bench” .. ., ., . . . 4 feet 7 inches.
. IR e BTy, moaew b miemciE g z o } 614
¢ Coal; basenotseen . . . . . . . . . . P og W

This bank is a “drift” driven in the north end of a ridge
which courses southwardly, towards Earlington.

The coal has been opened by Mr. Peyton and others, at
points further to the west.

At Earlington a number of coal mines are in operation,
namely: the ‘*Hecla,” the “Fleming” (formerly known as

the “ Diamond "), and the *“St. Bernard” drifts.
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The Hecla mines consist of a drift driven into coal B and
a shaft sunk to coal D.

At the Fleming mine coal B alone is wrought, and is
reached by drifting.

The St. Bernard drifts are in coals B and D, respectively.

The southwardly rise of the strata is very apparent at Earl-
ington.

Were the bed worked at the Earle bank extended hori-
zontally towards the railroad, it would occupy a position about
level with the road-bed, as indicated on the profile. Then at
the Fleming mine, about 1,700 feet towards the south, the coal
is found showing a rise of ten feet in that direction, while
the southwardly rise from the Fleming mine to the upper or
“Number Eleven’ drift (as it is generally known), is about
53 feet; the total rise is about 63 feet in about 4,600 feet of
distance.

THE FLEMING MINE.

This is the most northwardly of the Earlington mines.
Coal B is the bed wrought. Its usual thickness, including
the clay parting, is 6 feet; the maximum thickness is said to
be 8 feet.

The following is a section of the beds at the drift:

£. Coal A, Saidtomeasure. . . . . . . . ¢ & & s & & « = 5 feet.
2. Calcareous Shale, with nodules of Limestone distributed through %
] T T T T T T T S S S P 2 -l
3- Bituminous Slate. . . . . . . + ¢« ¢ « s ¢+ = = = = = = & . s 3 inches to 2 L
4. Coal B, divided thus:
L s e e K 4 feet.
R e T e R Gl % to2 im‘.‘hﬁ.} 6 i
¢. Coal, mearly. . . . . . . . a ©
5. Space torailroad, about . . . . . . . L Ll 0 0 el s e s 10 L

The upper 15 inches of the upper bench is said to be the
best part of the coal.

Following are analyses of the upper and lower portions of
the bed:

YOL. IV.=21 32
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CoMPOSITION I 2
Molsture . . . . . 2 o 2 2 & « & s 4 = 4 s 8 & 8.8 2 8 o4 = a 2.70 :
Volatile combustible matter. . . . . « « « ¢ & = = ¢ « = « « 40.74 3%2
Flabd eurbOn. . oo nonm s ogm mom momd Roms Aok e 51.64 49 .06
Bl G s P bt e R AR R W e e R e 4.92 11.00
T s a0 Z0500 iR R MR B Wemote b EE 100.00 100,00
DUlPREE s & & 5 5 o 5 8 = 8 we s s s s s e R EE e W 1.502 5.95%
Specific gravily . . . « ¢ ¢ i v v b s s e s s s e s ow s 1.290 1.366

No. 1 is the analysis of the upper portion; No. 2 is of the
lower *bench.”

THE HECLA MINES.

These mines are located on the westward side of the rail-
road. Three coals, A, B, and D, have been opened by the
company, but only two of them, B and D, are wrought; the
larger part of the mining is done in coal D. Coal B is
reached by drifting. Its thickness is said to average 6 feet
8 inches.

Following are analyses of the coal. No. 1 is an analysis
of averaged samples taken from all parts of the bed—from
both the upper and lower member; No. 2 is an analysis ol
averaged samples taken from the lower member:

CoMPOSITION. I 2

Molstare & o . ow v e s 3w 5 a0 o0 s s b 4w a s aa s 3.28 g 82
Volatile combustible matter. . . . . . . . . « ¢ ¢ « & & & & 4 39.32 36.38
Fizedcarbom . . . . & ¢ & & ¢« & & & & = + = R ﬂ-gg 51.10
I e micw e EER MO ECEE S LR SO BN T. 8.70
TERL ccorine, bt MR o RS ecrl U mie WOSEE BUSGE w 1O, OO 100.00
Salphur. . . . . ¢ s e s s s e e e s e e e e e e e e e 4.710 3.639
Specificgravity . . . . . . . WL MR ok WOE R BN 1.323 1.320

Coal D is reached by a shaft of 6o feet in depth.
The following is the section, beginning at the base of coal
B, of the materials passed through in the shalft, as reported by

Thomas D. Roberts, the underground manager:
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Ilcu!-ﬁll'lll---lllipiilll--il|--|.|l- 4ftﬂt1ﬂinthﬂu
F F.H'HI-II * = s o4 4 & @ = 8 8 & = & 8 B 8 & ® o= N o= 8 m @ =
3. Limestome . . . . . . v v 2 ¢ 4 & 4 a0 s s 4 s 4 2 s ae . 2 W
4. Calcareous Shale. Dark colored and filled with specimens of Mar-

fimia plamocomTeT®E. . o« . & 4 2 4 4 4 b 8 x4 e s s e o . 6 **
g, Bituminous SIate . « o 0 o -5 s ke st e e s e e e 6
OO By v sin i wimE FoRE RN KR e ee e S 6 ¢ B§
7. Sandstone; the upper 18 feet may be shaly, the lower part, how-

CYET, ISCOMPACE . . & & &+ o o = o = 5 # o s 4 8 8 2 & « 4 38 ¢
8. Mostly argillaceous Shale . . . . . . . . . . .. oL oL L. 0 1
9. Bituminots Sate . i o 0 i s sinE fe 4 es He w6 e e s - TLE
15, COaEDE oon wonos mimom spopcs som s = e vomes " 4 ¢+ B ue

This mine was opened in May, 1873. In July, 1875, about
thirty-five rooms had been turned off.

The coal is raised from the pit by steam power. The min-
ing arrangements seemed to be excellent of their kind. The
mine is under the management of Mr. J. F. Ford.

Following is an analysis of averaged samples of coal D

h!ﬂiﬁtum [, L # & - L] L L » L] - L - L] L . L - L L} L L " L L] " L] " :-32
Volatile combustible matter . . . . « & « ¢ &« « & & ¢ ¢ & & & 4 4 2 0 .. 37.68
Fixedcarbon . . . . . . + .+ = BN R RRCE BRI RCROE W Ea m 51.00
Ash, . s = @ @ = g B B O = B & @ & ¥ 8 & & 8 & % = § w ® ® ® 5 = = .00

Total, « 4 « o % a ¢ 4 5 o o ¢ 8 0.6 & 8 o & a6 v 6o 8 s 8 o s s a 100 .00
Sulphar. . . . . . ¢« ¢ 4 2« o s o & B e wae A sww ae w 3.606
Specificgravity . « o 4 = ¢ 4 = 2 = 4 4 4 5 s a0 » Wtk WL R s 1.331

THE ST. BERNARD MINES.

The rise of the rocks to the southward is such that both
coals, B and D, are worked at these mines, and are both
reached by drifting; the two drifts are about one quarter of
a mile apart.
~ Coal B is worked at the *Upper” drift, or the one furthest
north from the railroad depot at Earlington; the coal D drift
is a short distance north of the depot, and enters the hill at a
level about ten feet above the railroad.

At the coal B drift the thickness of the bed will average
about six feet; it is reduced to five and a half feet in places.
As is characteristic of the seam, the bed is separated by a
clay parting into two divisions; the upper member measures
4 feet, and the lower member 2 feet in thickness.

The upper 15 inches of the bed is admirable coal, and is

known as the ““ gas coal;"” this seems to be a general feature
333
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of the bed, not only at the several mines around Earlington,
but at various other places where this seam is wrought; its
merits will receive attention 'in another report. From the
bottom of the ‘ gas coal' down, towards the bottom of the
upper member, the coal seems to deteriorate in quality, the
lower parts being more sulphurous than the upper portions.

The lower member (2 feet) is generally quite poor, com-
pared with the better parts of the bed. Bituminous slate
occasionally covers the coal; but usually limestone forms its
immediate covering.

The following is an analysis of averaged samples collected
from the upper member of coal B:*

MolMure . o + o v s s 04 w50 s o 5 8w v as 8 e s s b 3.20
Volatile combustible matter . . . . . « + « ¢ v ¢« ¢ & 4 &« & & & 4 = a0 . . 38, 30
Fied- CaRIDOB. o o 5s oo a Kowm Swnw s SRR RO e EowE Ee N e 48.50
Bl S S e e R K AL WiW el WEE Wl e B 10.00

TOtAl . o o 4 o = 2 5 5 8 8 ¢ o 20 0 s 8 5.4 8 8 2 o s-& 48 « vos 100.09
BUIPHIE o 6 o 0 o o 8 5 88 5 0% 4 % 8 &8 5 a4 8 0w ® som e wie @ &oa 3345
SSEDE ETRVHLY &« v die e Daw iR e hd e R R e WE E e 1,326

The coal D drift was not in operation the day these mines
were visited.

The seam varies from 3 to 414 feet in thickness, and the
quality of the bed seems to improve where the thickness
diminishes. The coal dips about 2° course north 75° east.

The collections made for analysis were obtained along the
entries. The following is the analysis of averaged samples:

Moistare . . . . . 9@ eTRtE RO RGN RtRIGE ETOE NOMTe RN ROl 4.30
Volatile combustible matter. . . . « « « « « 4 « & ¢ 5 = &« o s a s & = & 37 -84
Fined ‘carbom . s SRR S S dienE e wia Sowe B §o. 56
PRI ocarin e W M RO RCEE RS BOSESN ECR aetmiid s OeU0E e 7.50

Tﬂ‘t.] lllllllllllll W ® @& ® ® & ® ® @ ® W W ¥ 4 W B W & Im-m
Salphar . . S T T T T T T 2.8g2
Specific gravity . . . . . . ¢ 2 s 2 4 s s s 8 s 8 s s s & woE Ko w I.337

#® For the method of sampling coals for analysis,employed in the western coal feld, see
m part VI, volume I, Geological Reports of Kentucky, second series, N. S, Shaler,
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It will be seen that there is comparatively little difference
in the quality of the coal worked at the different openings.
The market rating of the product of the respective mines
probably depends, in a large degree, on the amount of care
taken in handling the coal.

The southwardly rise of the beds is continued beyond Earl-
ington, and coal D is brought up still higher at Mr. Arnold’s
bank, about one mile and a half, or less, beyond Earlington.
The bank was not working when visited. At the mouth of
the drift the coal measured 4 feet 3 inches. This coalis in a
low ridge which comes in between Earlington and Mortons-
ville.

Coal D(?) has also been opened a short distance beyond
Mortonsville, but could not be measured, the excavation hav-
ing become filled.

From this point to the Diamond mine, about three quarters
of a mile beyond Mortonsville, the beds underlying coal D
form the structure of the lower land, while sandstones and
shale, and other beds associated with coal D, form the upper
parts of the hills; the strata rise steadily towards the south.

At the' Diamond" mine coal D is found at a level 3o feet
above the railroad, which is 73 feet higher at this point than
at Earlington—a southwardly rise of 81 feet in 414 miles thus
being shown.

The following is the section, so far as exposed, at the Dia-
mond mine:

L. Hard Sandaton® . . o+ o0 o« 2 5006 5% 5 so 505 » & w8 10 feet.

2. Covered SPacE . . <« « = 4« « + & = s & « & = 4 & 8 a4 a & & = 15 ¢

Jo Eopl (0B & oL v i Rl Wk EE e e AR weR R L

4 Coversd SPRCE . . 4 o o o o 4 5 ¢ ¢ + % 8 68 s = 8 4 4 ® 75 ¢

5. Bituminous Slate . . . . . . . & & & & 2 & = 4 . s s s s o oa 4

6. Pyritous Clay Shale, containing the characteristic fossils of coal D, 6 inches.
Pl e U e e O I W L T S A 4 ' 10

8. Covered spacetotherailroad . . . . . . . . . . . . . . . . 3o

Beyond the Diamond mine, towards Nortonville, a gap of
about a mile occurs in the section, the direct connection be-
tween the beds being obscure. "At one time this gap was
thought to include a line of fracture of the beds. Subse-
quent observations, however, more perfect in their way than

those first taken (though still quite imperfect in many re-
3as
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spects), have failed to prove the existence of such a line.
But, at the same time, the non-existence of such a fracture
has not been proved, and until a better map than we now
have of this region may be constructed, and data more de-
tailed in their character be collected, the conditions below the
surface will remain problematical.*

At a saw-mill near the railroad, about one mile beyond the
Diamond mines, a sandstone is exposed in the hills, and con-
tinues to crop out at various points to within somewhat less
than half a mile of Nortonville, the Nortonville flat then set-
ting in. In some places the sandstone seems to be at least 30
feet thick.

On the east side of the railroad, somewhat more than a
quarter of a mile north of Nortonville, Mr. \Wm. Mills has
opened a bed of coal said to be 6 feet 8 inches thick. This
place was visited for the first time in October, 1874. Since
then it has been found necessary to revise some of the conclu-
sions arrived at concerning not only this coal bed, but certain
other points relating to the structure of the region about Nor-
tonville.

The reasons for this are simple. Some of the data which
entered largely into the foundation of the conclusions were
necessarily received from others, since they related to beds
which had been laid bare by excavations, but were, at the
time, concealed. No opportunity has since occurred to see
the beds perfectly, but sufficient evidence has been found to
prove the existence of inaccuracies in some of the descrip-
tions furnished me, and, consequently, of errors in the con-
clusions based upon them.f

When Mr. Mills’ bank was visited for the first time the coal
was concealed, the roof of the mine having fallen in; but the
description given of the bed agreed so closely with that of
coal B that, the region to the north not having been studied

e P TS Rt N ¥ e AL 5 .

#® A fracture and fault is plainly visible at Rocky Gap, coursing in an eastwardly and
westwardly direction ; but until that point is properly located in regard to the surround-
ing region, it is impossible to determine just where the line crosses this railroad.

t It may be proper to state that such inaccuracies as occurred in the descriptions were
doubtlessly unintentional on the part of those who furnished them.
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closely, the bed was considered identical with that number,
and is so recorded in the report on the geology of the region
adjacent to the Louisville, Paducah and Southwestern Rail-
way.® Since that time the outcropping of the coal has been
found, and more perfect data have been obtained from Mr.
Mills. The results of the subsequent examinations, although
not sufficiently definite to determine the precise relative posi-
tion of the coal, plainly show the bed to be another one than
coal B, and seem to indicate its position to be far below the
level of that bed.t ;

When first encountered the bed was divided, by a parting
of eighteen inches to two feet of clay, into two members, as
may be seen at the outcrop. It is said, however, that the
parting either disappeared entirely, when the coal had been
followed well under the hill, or became so thin as not to be
noticeable.

The coal is covered by argillaceous shale, and seems to
underlie the massive sandstone seen in the hills to the north.

Just north of Mr. Mills’ coal bank the Nortonville flat sets
in and extends southwardly beyond the Elizabethtown and
Paducah Railroad.

A short distance beyond the Nortonville depot the rail-
road mounts a ridge, cutting through beds of sandstone as it
ascends. )

At the base of the ridge, just west of the railroad, Mr,
Mills sunk a well or pit to a depth of about nineteen feet,
or somewhat less, reaching coal at twelve feet below the sur-
face. Fragments of the coal were seen in the débris at the
mouth of the pit. Efforts were made to see the coal bed, but
failed on account of the water in the pit. The coal is said to

R

* Part VI, volume I, second series Kentucky Geological Survey, N. 5. Shaler, Director.

t As may be presumed, these modifications will affect the conclusions drawn concerning
the structure of the section between Nortonville and Rocky Gap. That section has been
examined once again, and under more satisfactory conditions than existed duoring the first
reconnoissance. A line of fault which has hitherto heen concealed was clearly established
at Rocky Gap; glazed surfaces of sandstone, slickensides, etc., phenomena common to
lines of fracture, besides a distinct downthrow of the beds on one side, were observed,
These and other data recently gathered will materially simplify the work of interpreting
the structure of the region. The results of these investigations, and the section as mod-
ified by them, will be given hereafter, when the more detailed work of the region 1s
undertaken.

3a7
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measure about seven feet in thickness, having a clay parting
near the middle of the bed. The section given for the well

is : .

a, Sandstone, about . . . . . . . . ¢ 4 4 4 4 e 4 s e s e s e s e g feet.
5. Argillaceous Shale . . . . . . . .. I i T S e TS ey
l" Cﬂal' a & L] L - L] a - L] & L] - L] # ® ® ®» =2 ® ® W+ *®* & ® @ & W W W F W w = ? e

This bed is probably equivalent to that opened by Mr. Mills
north of the station. The top of the coal is about level with,
or a little below, the bed of the railroad by the depot.

In the hill the sandstone passed through in the upper part
of the pit is well developed.

The following is the section of the beds exposed in the
ridge:

1, Covered space, slopefromtopof hill . . . . . . . . . . . .. .. ... 36 feet
i.SCI.I:IdEIDI!E ------ & % = = & = 8 4 4 ¥ @ ® W w = ® w® w ¥ % @ @& w Fl.
3.Caveredspa¢¢......+1.+- P s s e e w e e e meowm 10 ¢
4. Dark earthy-blue, somewhat p}l'l'ltlftn:uls L1mu.1:nm:, generally hard and
compact, rather tough, fractures irregularly. Fussils scarce and very
poorly preserved; FProductus muricarus 7 a small Athyrs? and a few small
Crinoid columns were found. The rock forms a distinct terrace along the
sideof theridge . . . . . . . . .. ... . v v « - 2feetginchesto 4 ¢
g. Coverediapmed Tvo s Fonn i WEAE SN diRe e e M Nase ean Ig
. Drab and grey massive Sandstone. This is quite variable in texture, and
somewhat in color also. In some places it is quite compact and forms bold
escarpments; in others it is brownish to buff celored, coarse-grained, soft
and disintegrating, and much cross-laminated. It is usually very micace-
Dus L] L] " * L # - L - L] ® = @® & ® ® § W ® ® ®W & & W = ® @ @& =& =B = m L
7. h:rglllar:mus SDRIE T G a e el be m MR wom RO B 8 R ww e Al
S, Coal, reported bo be. . . . . . & & & & s 8 4 & = 2 5 = & 8 8 8 & & s ' y B

The beds from No. 1 down to No. 6 are exposed a short
distance west of the railroad. The sandstone No. 6 is par-
tially exposed in the cut immediately south of the depot, and
seems to extend for about one mile towards the south, sand-
stone resembling it being exposed in the cuts as far south
as the g4th mile-post (from Nashville). The beds in the cuts
nearest the mile-post, however, may partly underlie the mas-
sive sandstone, as the strata appear to be rising towards the
south. Beyond the g4th mile-post we begin to descend to
the waters of Drake's creek, and a gap of nearly two miles
occurs in the section—extending from the g94th mile-post to
the railroad tank a short distance north of the g2d mile-post.
In the fourth cut south of Nortonville shale and sandstone are
exposed, which probably underlie the coal found in Mr. Mills’

well.
328



AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY. 43

Descending from this cut, we soon reach the “ Drake’s Creek
Flats,” which seem to be chiefly underlaid by shales. Sandy
shale comes to view in a small branch a short distance beyond
mile-post * ninety-three.”

It is possible that the Rocky Gap fault crosses somewhere
in the space between mile-posts g4 and 92 ; but the determina-
tion of this will have to await the completion of a better map
than we now have of this region, and a careful tracing of the
line of the fault. The structure of the section is obscure,
until we reach the tank north of the g2d mile-post. At this
point the railroad cuts a spur of a ridge coming in from the
northwest, and exposes a fine section of the beds.

The following is a statement of their order:

. Covered space; fragments of Sandstone seen on the surface . . . . . . . . 25 feet.
. Limestone; texture earthy, color blue; shelly towards the top. Fossils

are abundant. Producius splendens (especially abundant), Frod cosfatus,

Sfrifer camernfur, Prod, muricatus, Prod. FProfienianns, Mariinia lineatus P

Lophophylium proliferum, Crincid columns, and a Femestella were found.

The bed is divided into two to three layers, and becomes more compact

towards the bottom than at the top; the fossils are mostly found towards

the top. The rock has the appearance of a ** Hydraulic Limestone™ . 87 to 4 **

[

3. Blue and drab Shale, somewhat ochreous; sandy towards the top . . . . . 25 **
4. Sandy argillaceous Shale. . . . . . . . . . ... .. e rn e e 3
5. Dark blue Shale, with streaksof ceal. . . . . . . . . . . .« . . ... F
6. Coal, base potseen . . . . . SR BeeEeRE TR MM GEe auE BSUEIL i T g 44

The thickness of the coal is reported at two and five feet,
including a clay parting. Colonel Gano Henry, formerly of
Hopkinsville, states that he dug into the bed, and found—

R T 3 feet.
Ty S n B s Ve el s W EEE i e SRR T S I
r' &ﬂl - L] - L] L 3 L ] L] L] L] - L] n - 1] i - n L] L] & L] L] L] * L - - # - L " & L i a4

It is probable, however, that his measurements were esti-
mates, which are not always free from error. This bed is
known as coal ] in the reports of the present Survey.

About one thousand feet south of mile-post g2, a shalft, re-
ported to be seventy-five feet in depth, was sunk, it is said,
for the purpose of mining the coal exposed at the tank. The
mouth of the shaft is delow the level of that bed. Had the
shaft been started at about fifteen feet higher up, the venture
would have proved more successful. This mistake, however,
was productive of considerable good, as those having the work
in hand were induced to make a boring. The result was, so

329



45 EXAMINATIONS MADE ALONG THE PATHS OF THE NORTH

I am informed, to penetrate coal L at a level about one hund-
red and thirty feet below coal J. The record of the boring
assigns four to four and a half feet as the thickness of the
coal. It would be unsafe, however, to vouch for the accuracy
of the record at this point, as the thickness of the bed does
not pass much beyond three feet at other points in the region
where the coal is exposed. It is quite possible for some of
the dark overlying material to have been mistaken for coal.
Borings are valuable aids to the explorer; but when the thick-
ness of a coal bed comes into question, they are far from
trustworthy; neither is the reported existence of a coal bed
always to be trusted—the degree of confidence to be placed
in the record depending very much upon the person selected to
determine the character of the materials as they are brought
to the surface.

Combining the section made at the tank with the records
obtained from Mr. Thomas of the materials passed through
in the shaft and the boring, we obtain the following statement
of the order of the beds near the tank :

Ko LPEREORE: o o won womis woeiE ok R a0 RS R e 4 feet.
2. Sandstonpeand Shale . . . . . . . &« & . & & 4 4 4 4 e . . . 32
3. Coal Jyreportedtobe . . . . . . . s 0 0 s 0 2 204 .. 3
4. Underclay . . . . . . 2 o o o 0 o o ¢ ¢ o wopa e s 3
o Dandelon®. s vae sl SR BN ESE SIS e e §oee 1§ ¢
O, Shale dnd Lonl, . . o000 o 0w i owosie ERE BEE 8w e
FoomalElL A B PRt TR S0 i W Eare wie s iz !
B OO acp wm Eiow R T s o I Y e ) - 2 inches.
9. Fireclay . . . . . . T s e e e o 3
10, "RASB™COM 1o 0 sia'e ite wisie Bied Wimow Foeoaw s s AL
R Sandstom® . i o s 5 b e 6% B ode B R RS s e owe e . g ¢
Bl i Ly wiwie TR Gia Fowse wans ShRNRTEE . I ‘8§ 4
i3. Eface, robablyShale . . . . . . . ... ... ..., I3
14. Bluish Shaleand Sandstone . . . . . . ., ... ... ... 30 ‘¢
15. Hard Shale and ' gritty" beds of Sandstone .. . . . . . . . 3o *F
g6, Shale, “withlronore™. . . . . . | 4 e i Ve o o 0 o o0 g 9
BT BRI oy momn aomis §0a Ao b AR S o S £ s4
18. Coal (L#) .. . . . . Ak RN Wi oW R e wmw N B 4 1

At the tank coal | rises rapidly north 20° east for a short
distance; it seems to be a local disturbance of the bed, and
not connected with any extensive movement.

The coal may be traced, either by its outcroppings or asso-
ciated beds of shale and limestone, from the water tank to
Petersburgh Station and beyond.
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At Petersburgh a miners’ codperative company have sunk
a pit to coal ], which was reached at a depth of about twelve
feet below the level of the railroad. It averages four feet in
thickness, including a clay parting one inch thick.

The section in the shaft is:

I- C.nmp:.ct Diwish PRALE: 'c i e 8TE T B e ele aime melE. e 3’ feet.
2., Coal, divided thus:
d el sl o W AR TE R i 3 feet 6 inches,
Bomy i i SR e eeiw e W . 4
¢ Coal . . . ... 0 s . 5 4
- Underclay . - o ¢ o a v sm aa s s s a 4 s n s i s s 3 '
4. Massive Sandstone; base notseen . . . . . . . & b e e o s wom ow A ¥

An analysis of fairly averaged samples of the coal shows
its composition to be:

MOERLORE 5 i & rils WoaTH ECE R B mom e ALRe B e wa woare woale 3.70
Volatile combustible matter . . . . . . . « « . « . . . R wOmCA 0 ' 32.56
Fixedcarbom . . . . . . & G sie BT SaThe ey e LN 50.04
'ﬁ-sh - L] - L] L] - & & & & & &% 4 & ® & =5 & & 3 = g - - - - - - - - - - IJ'?G

Tﬂm iiiiiiiiiiiiiiiiiiiiiiii - & ® ® ® @ % @& Im-.l'.‘ﬂ
HUIFhur ------------------- L] ] @ @ m g @ § & F B F » 3!116
Specific gravity. . . « =« « o 2 ¢ 2 2 2 s 0 » e s e Ewe e - . s 0w e 1.398

The analysis of this coal did not prove as favorable as was
expected when the samples were collected. The coal is re-
markable for the amount of fibrous coal interlaminated with
the denser kind, and it is probable that its high per centage
of sulphur is in a large degree due to this. It seems to be
proven that the larger the proportion of fibrous coal there is
in a coal,the larger will be the per centage of sulphur; a fact
(if it proves to be a fact) which is well worth remembering
when judging of its quality by the appearance of a coal.

The lower five inches of the Petersburgh coal is highly
esteemed for smithing, and appears to be much freer from
sulphur than the other portions of the bed.

Near the shaft of the miners’ codperative company, the
limestone first above the coal is exposed in the road, and in
Mr. Williams’ field, near the house. In the road it is over-

laid by shale (mostly) for forty feet.
33t
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Passing southwardly from Petersburgh, the rise of the beds
is sufficient to bring coal ] up to a level with the railroad at
Edmunds, Green, and Norton's old banks, about one quarter
of a mile, or somewhat more, southwardly from the town.

From this point southwardly the rise of the beds seems to
bring the lower series regularly up to daylight, bringing up coal
L. at a point about one mile and a half beyond Petersburgh,
where it was mined at one time; the banks are known as the
Davis (?) banks. The bed worked at this place seems, un-
doubtedly, to be identical with that worked at the Coaltown
banks, which are distant about half a mile from the railroad
at this point. Several sections were made in the neighbor-
hood of the Coaltown mines; but, as the region about them
is soon to be studied closely, questions concerning the details
of its structure are deferred.

Following are two analyses, made by Dr. Robert Peter and
Mr. J. H. Talbutt, of average samples of the Coaltown coal
collected in the summer of 1875. Analysis No. 1 is of a
sample taken from a heap of the coal that had been exposed
to the weather for some time. Analysis No. 2 was made of
averaged samples collected in one of the drifts. It should
be stated that there was considerable water in the mine when
the collection was made, and that some of the moisture indi-
cated by the analysis (No. 2) may be due to that circumstance.

By comparing the analyses, it will be noticed that, contrary
to the usual conditions, the coal in the stock-piles contained less
moisture than did the samples taken from the mine; hence, it
is not improbable that neither analysis indicates the true pro-
portion of the moisture, which is probably not greater than 3.5
per cent.
i3
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I 2

BMICEMATIE & o sou-mowom wusns mos s ete weecs RCWOE B0 kRSR 4.60 5.10
Volatile combustible matter. . . . . . . « ¢ &« ¢ « ¢« & &« = = 31.04 32.50
FixedcarboB . . -« &« o =« ¢ = = & s 2 = ¢« a8 s = . 54-36 55-70
BEW o e R s B ks BT RRE AR R R e 8 I e 9.10 6.70
Tokal o « & 4 0 8 4% o 54 st 8 # .8 = 5.6 5. % .8 6 60 = & 100,00 100,00
SElpBUE + o & o0 o 8w o ow e B s w e E e e e o s 2.469 1.277
Speclhc gravity . . . o 4 ¢ ¢ 5 e 4 s b s a e s e 1.307 1.332

These analyses, when compared with those made by the
chemists of the Kentucky Survey of coals of other States
lying within the Illinois coal field, show very favorably for our
coal.®

In the fifth railroad cut from Petersburgh, distant about two
miles from the town, a short distance beyond the old Davis
banks, the beds are dipping rapidly towards the north—nearly
at the rate of ten feet in the hundred.

Passing southwardly from the old Davis banks, the series of
beds lying near or at the base of the coal measures come to
view, and within a short distance the border of the coal field
is passed, though what appear to be outliers of the coal meas-
ures are found farther towards the south.

For the reason stated on a preceding page, it is deemed
best not to enter into the closer details of the region border-
ing the limits of the coal field at present; but it may be well
to notice some of the beds exposed in the cuts towards Hop-
kinsville.

In the cut about three hundred and fifty or four hundred
feet south of the one mentioned above, the rocks are seen to
be much disturbed. At the north end forty feet of sandstone
is exposed, dipping northwardly, which is cut out by a fault
that crosses the beds about the middle of the cut—the beds
lifted by the fault resting nearly vertically against the others.
On the south side of the lifted beds sandstone is found, thrown

®* The question concerning the comparison of the quality of our coals with those of
other States, lying within the same field, will be considered in a report to be given here-
after, :
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but little out of its horizontal position. A rough diagram of
the condition of these beds is given in figure 1, plate V.

In the cut about 2,000 feet south of the foregoing one, the
distinct base of the coal measures is seen, Chester limestone
showing in the south end. About 1,200 feet farther south,
the strata are considerably disturbed. Their order is, begin-
ning at the north end of the cut—

1. Sandstone, dipping northwardly . . . . = + =« + & = &« + « +» = 20 feet.
2. Shaly Sandstone, nearly vertical . . . . . . « . & « .« 4 . 13 ¢
L SenE e G W e Rle SR B - 3 inches.
*- Shlle L L ] L - L] L] L ] i - - L] - L L L L] L L - L] L - L L - L tu 4
B Coml. . = 2 & 2 ¢ o 0 v s =« a4 8 8 6 2 8 2 8 4 =8 8 8 4 2= 1%
6. Shale, mearly vertical . . ¢ &+ ¢ & 4 - ¢ ¢ ¢ 4 = 4 2 4 & . joto3g *°
g. SAMAAEEONE . v mid mewE s om0 e mec m RCoE meoE g
. Shale, vertical . . . . . . . . Fom EoEea el B e e almteNDy e
9. Shale, dipping northwardly . . . . . . . . . . ... ... g i
10. Sandstone, dipping northwardly . . . . . . . . . . . . . .. L
g1, Shale, dippingnorthwardly . . . . . . - . ¢« =« ¢« « . . . 65 to 7o ¢
12. Sandstone and Shale . . . . . . . . ¢« o o 4 a0 b .. 10 4
13- Shale . . . . ¢ 4 o o + o s 8 4 o s 8 = 4 8 5 4 5 28 a8 8 = s 10
14. Hard sandstone, dipping northwardly at an angle of 50° to 55°. 25 *¢
15. Olive green marly Shale (Chester®. . . . . . . . . . . « s« 0§ ¢F
16. Chester Limestone . . . . . « v « o o = o » o &+ s s o « = = 6 L
1. Marliteand Shale. . . . & . & o . « &6 o o ¢ 4 ¢ 2 4 o s o 3 ¥
38 Dark Shale, & . & o6 i s wie o w il S0 ¢ & Flas wis 3
19. Sandy Shale, passing into Sandstone . . . . . . . . . . . . . 20 ¢
20. Variegated Sandstone, containing pebbles. . . . . . . . « .+ . 5o
Total thickness. . . . . . . . . . .. .« TR 380 ¢

This cut is about four miles and three quarters southward
ly from Petersburgh Station, about one mile northwardly from
Crofton, and one mile and a half southwardly from the Davis(?)
coal banks.

From this cut to a point about half a mile southwardly from
Crofton, the beds are imperfectly seen; sandstone seems to be
the prevailing rock. At half a mile beyond Crofton, twenty-
five feet of sandstone is exposed, which is apparently but little
inclined; the exposure was too limited to determine the fact.

About one mile farther towards the south, the beds are
again exposed, dipping towards the north. The following is
their order, beginning at the north:

. Dark blue sandy Shale, dipping at an angle of 35% north 7° east, 15 feet.
2. Thin-bedded ferruginous Sandstone; dips _]3'“,. course north 7°

WEEL v oo o e £os momie ehoenTE s , . @ wEm & wim o8 5
3. Dark drab Shale, dippingasNo. 2 . . . . . . .. .. .. 4
DAL TR R e s BETE e B W S o to 1 inch.

5. Under clay, containing an occasional Stipmaria ficosdes . . . . . § *F
334



AND S0UTH RUNNING RAILWAYS OF WESTERN KENTUCKY. 51

6. Shale and soft shaly Sandstone . . . ., . . . . e s s s s« HO feet.
7. Coal, dipping 17° course north 7% west . . . . . . . . . . . X inch.
8. Drab Shale, dips 17%. . . . © . ¢ + 4 & 0 4 ¢ 2t o 5 0 8 = iI5 ¢
9. Thin-bedded Sandstone, dips 37% . . . . « « « + + + « & « «» 1O 44
10. Sandy material, probably crushed Sandstone withclay . . . . 4 **
11. Limestone—Chester Group—dips 57%. . . . . . . . . . . . 6 inches.
12. Shale and thin plates of Limestone . . . . . « v ¢« o v 4 o & g
13. Sandy Shale, with Limestone nodules; dips7° .. . . + . . . 12 ¢
t3. Irregularly-bedded Limestone, filled with Aryozoans; base not
BBRR 5 s i weie w s T B e SR e 8 w 4

At the junction of No. 13 with No. 12 the beds are crushed
down, as shown in figure 2, plate V.

This series seems to correspond in part to the beds exposed
in the cut north of Crofton. The upper beds, including the
coals, are the last exposures seen of the coal measures, near
the railroad, southwardly. From this point on to Hopkinsville
the Sub-carboniferous beds have entire sway.

Southwardly to Kelley’s Station and beyond, a massive
sandstone, underlying the beds exposed in the cut, forms the
sub-structure of the ground. About half a mile beyond Kel-
ley’s, sandstone and shale, probably belonging near the base
of the massive sandstone, come to view: and at half a mile
still farther to the south limestone makes its appearance.

Passing a short distance beyond this limestone outcrop, and
descending toward Hopkinsville, shaly sandstone makes its
appearance, which probably underlies the limestone to the
north, and overlies the St. Louis Limestone exposed at Hop-
kinsville. These lower beds of sandstone and shale are
exposed occasionally as far south as the East Fork of Little
river, on the banks of which, and beyond, the massive lime-
stone of the St. Louis Group is exposed; the sandstone may
be found on some of the hills.

The massive limestone is largely developed at and about
Hopkinsville. Beds of admirable oélitic stone are exposed
there, and are quarried for domestic purposes. These oélitic
beds of the St. Louis Group seem to be the ones most val-
uable, for all purposes, that are to be found in the series.

The stone at Hopkinsville is easily dressed, firmly cement-
ed, capable of being fashioned after any design, and, appar-
ently, is durable; it also presents a good appearance when
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set in a building. Polished specimens of this stone have
been seen, and their appearance would seem to indicate that
it would serve fairly well as a < marble” for certain indoor pur-
poses. What merit the polished stone may have for outdoor
use, however, is, to say the least, conjectural. Of the many
limestones that receive a good polish, few are capable of
sustaining it when exposed to atmospheric changes.* They
become more or less pitted as the softer portions are eaten
away. The well known Bowling Green oélite occurs in the
same group as does the one in question. Quarries have also
been opened in beds of the same description near Glasgow
Junction and Princeton. Large shipments of the dressed
stone are made from those points. There seems to be no
good reason why such an industry may not gain a foothold
at Hopkinsville.

One of the interesting points in connection with the beds
at Hopkinsville is the bored well of Mr. John B. Trice. The
well is one hundred and thirty-four feet deep, with a diameter
of five and a half inches. The purpose in view when the
boring was commenced was to obtain a trustworthy supply
of fresh water. In this, however, the well has so far proved
a failure; but it is not altogether a failure when other results
are considered. On the contrary, at the depth of one hundred
and thirty-four feet, a stream of water was encountered, which
analysis proves to be not only valuable as a sulphur water (so
far as the value of such waters can be estimated), but some-
what remarkable in its composition.

The following is an analysis made in the laboratory of the
Survey of some of the water furnished by Mr. Trice:

. = —

* This stone has not been tested as to its liability to scale; but, judging from the con-
dition of structures already built of it, it does not seem probable that the amount of dis-
integration will be great.

336




AND SOUTH RUNNING RAILWAYS OF WESTERN KENTUCKY.

33

CONTENTS OF 1oo0. PARTS OF THE WATER.

Lime carbomate . . « & + « & & & & & = = o = s » »
Magoesiscarbonate . . . . . + & & v v ¢ 0 0 ..
Iron and manganese carbomate . . . . . . . . . . .
BIEER w2 & i 5w R e R S aTE
e e S ———
In sediment formed on boiling . . . . . . . . . . .
sadivmchloride . . & - & . . 5 4 5 s s 5 % s s = =
*Sodiumsulphide . . . . . . . & .+ 0 0 ...
t&[’ﬂ tﬂrhﬂ“ItEi EF = & @® w @ @ @ m & = W = & =
Sodasulphate . . . & & & 2 4 4 2 8 0w s e s e .
Polassionmn chloride . . . . & & & & & & &« & = 52 « & =
Limesulphate . . . . . & & 2 4 ¢ 2 2 ¢ 2 s s s & 4
Magnesia sulphate . . . . . . & o 0 v 20 0. L
Magnesium fodide . . . . . . . . . ... .
Lithiz and Bromine . « « « = &« « = & = = & = « E

Total saline contents . .

0.1233

0253
L0013

D012

I—

o. 1601
3-3647

|

Held in solution by
carbonic acid.

8 Mot estimated because partly decomposed.
+Rep;rnﬁq&.:ﬂpmdthth: recent waler.

This water was found in a greenish calcareous shale after
one hundred and eighteen feet of limestone had been pene-

trated.
voL. IV.-22
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